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Abstract

Background:Depressed individuals have been consistently showeshibit problems in
accessing specific memories of events from thest pad instead tend to retrieve
categorical summaries of events. The majority odigls examining autobiographical
memory changes associated with psychopathology teaded to use word cues, but
only one study to date has used images (with PT&[mis).Objective:to determine if
using images to cue autobiographical memories waddce the memory specificity
deficit exhibited by patients with depression imgarison to healthy controlslethods:
Twenty-five clinically depressed patients and twefinte healthy controls were assessed
on two versions of the autobiographical memory; std with emotional words and
imagesResultsDepressed patients retrieved significantly fewecdr memories, and

a greater number of categorical, than did the otmtControls retrieved a greater
proportion of specific memories to images compaoedords, whereas depressed
patients retrieved a similar proportion of specifiemories to both images and words.
Limitations: no information about the presence and severipast trauma was collected.
Conclusionsresults suggest that the overgeneral memory stydepression generalises
from verbal to pictorial cues. This is importanthaese retrieval to images may provide a

more ecologically valid test of everyday memoryengnces than word-cued retrieval.

Key words: overgeneral memory; specificity; depression; Audgbaphical Memory

Test; imagery
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1. Introduction

Autobiographical memory (AM) refers to the recotlen of events from one’s
past. These memories can vary in their level o€iipéy; specific memories refer to
unique events and are sensory in nature (incluiieg@motion associated with the event),
whereas general memories are more abstract anéoiat, often referring to categories
of events (e.g. we used to go walking on Sundaysnwiwas younger). There is
considerable evidence that depression is charaeteby a marked deficit in the retrieval
of specific autobiographical memories and a tengémcetrieve general categorical
memories instead (see Williams et al, 2007 forvéere). For example, in studies using
the Autobiographical Memory Test (AMT; Williams &8adbent, 1986), a typical
response from a depressed individual when cuedthéthivord “party” might be “I
always used to enjoy parties” instead of “I hadeagtime at Emily’s party in February”.
This tendency to retrieve general descriptionsvehés or ‘categorical’ memories is
referred to as over-general memory (OGM) and hss laéen observed in other clinical
groups, most notably patients with trauma-relatggtpopathology (see Moore &
Zoellner, 2007 and Williams et al., 2007 for revédw

Studies using the traditional AMT have tended t® siagle words or short
phrases to cue memories. However, this is likelyg@uite different to how individuals
access their memories during their everyday lithdfeld and Ehlers (2006) proposed
that retrieval to image cues may be closer to elarynemory experiences than retrieval
to word cues. Indeed, Rasmussen and Berntsen)(20fed that when individuals
access a personal memory they are able to ‘seghdihminds eye' the context in which

the event happened, along with the people and shijeat were present. The importance
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of visual imagery in the retrieval process wasstltated by Williams, Healy and Ellis
(1999), as they reported that highly imageable ¢egp, library) led to faster and more
specific retrieval than did less imageable cuas (boredom). This finding has been
replicated in several studies (Anderson, Dewhursta&h, 2012; Rasmussen & Berntsen,
2014; Williams et al., 2006). Teasdale and Barrfa@®3) proposed that externally
viewed and internally generated images are proddsgéhe same cognitive system,
which suggests that pictorial cues should confersdime advantage as highly imageable
words. In line with this notion, Schénfeld and EkI€006) assessed participants with
and without PTSD on two versions of the AMT (cudathwvords and images) and
reported an overall specificity advantage for ineageer words. However, it should be
noted that participants with PTSD still retrievegver specific memories than did
participants without PTSD, regardless of the natidithe cue. Nevertheless, it would be
interesting to establish if OGM in depression gahses to image cues and whether
image-cued retrieval could override OGM in patienith depression. Therefore, that
was the aim of the current study. We will now cdesithe processes underlying the
retrieval of specific memories, and how these mightmpaired in depression, before
reflecting on how image cues might aid retrievaspécific memories in depressed
participants.

According to hierarchical theories of autobiograplhimemory (AM) retrieval
(e.g. Conway & Pleydell-Pearce, 2000), specific mees can be accessed via two
routes. The ‘direct’ route is a ‘bottom up’ procegsereby certain (internal or external)
triggers automatically lead to spontaneous invalgntetrieval of an event memory. In

contrast, the ‘generative’ retrieval route is @‘tlown’ process that involves a strategic
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search for a memory that matches current task désnafhis process places significant
demands on central executive resources (Conwayegdell-Pearce, 2000). Involuntary
memories are retrieved more rapidly (around tw@sds compared to around ten
seconds for generative retrieval) and tend to beerapecific than voluntary memories
(Rasmussen & Berntsen, 2011; Schlagman & KvavildisB908; Watson, Berntsen,
Kuyken & Watkins, 2013). Depressed individualsibkireduced specificity during
voluntary retrieval (Sumner, 2012; Williams et @007) but not involuntary (Watson et
al., 2013).

Williams and colleagues proposed a comprehensivdeh{€aR-FA-X) to
account for the deficits in memory specificity obasl in depression and trauma-related
psychopathology (Williams et al., 2007). Capturd aummination (CaR) refers to the
disruption of the memory search when resourcesaptired by ruminative processes
(repetitive, negative self-focused thinking) thatvé been activated by self-referent
conceptual information (e.g. depression-relevantvenies). Functional avoidance (FA)
is a means of affect regulation whereby the realie¥ specific memories is strategically
avoided by the individual in order to avoid the atge consequences of retrieving
memories of unpleasant experiences. The final elenfehe model proposes that
depressed and traumatised patients have reducedtimeeresources that can be utilised
during the retrieval process (X). Sumner (2012)ceeted an updated review of the
literature and concluded that there was supporalf@lements of the CaR-FA-X model.

Based on Williams et al. (1999) and Schonfeld ahkfs (2006), it would be
expected that participants in the control groughefcurrent study would retrieve a

greater number of specific memories to images tands. However, whether image-
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based retrieval could override OGM in the depregsgnts is unclear. With the CaR-
FA-X model in mind, images might aid specificitydepressed patients by reducing the
demands on the executive resources during genenatisieval. In line with this proposal,
Williams et al. (1999) suggested that visual imggeside a rich source of information
about an event and thus provide an efficient sumroBinformation that can be used for
searching the memory system. Furthermore, Williatred. (2006) conducted a study
using a dual-task paradigm to deplete executiveurees and demonstrated that retrieval
to highly imageable words was unaffected by perfogithe concurrent task, whereas
specificity to low imageable cues was reduced endbal task condition. This finding
was confirmed by Anderson et al. (2012).  Gitleat executive deficits have been
implicated in the OGM exhibited by depressed pagodicts (Dalgleish et al., 2007), then,
if image-based retrieval does reduce demands ersyistem, is likely to be particularly
beneficial for depressed individuals’ retrievahofuntary memories.

Another way that pictorial cues might lead to geeaemory specificity in
depressed participants is via the ‘direct’ retrleeate, as images may be more likely
than words to lead to involuntary retrieval of 9fieanemories. In line with this notion,
Anderson et al. (2012) interpreted their findingsl ghose of Williams et al. (1999; 2006)
as evidence that image-based mental representédiciitate retrieval via the direct
route. Furthermore, Berntsen (1998) noted thatlimtary memories are almost
invariably triggered by an external visual or aaditcue that relates directly to the
central features of the retrieved memory, whiclo slsggests that images might be more
likely than words to lead to involuntary retrievAk evidence suggests that direct

retrieval is not affected by depression (Watsoal.e2013), most likely because it does
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not require executive resources, then it wouldxpeeted that depressed patients would
be more specific when cued with images comparedbtals.

In contrast to the above, based on the functiomaidance component of the
CaR-FA-X model, it is plausible that images migtiiually lead to reduced AM
specificity in depression. A recent review by Hothaend Mathews (2010) suggested that,
in comparison to words, images may be more likel\pad to direct activation of the
emotional systems, which in turn should lead toeased attempts on the part of the
participants to control access to specific evamtrder to regulate their affect and a

concomitant increase in categorical retrieval.

1.1. Overview and Predictions

The aim of the current study was to determine drgeneral memory in depression
generalised to retrieval from image cues. We ailsed to determine if images would
override the OGM effect in depressed patients. thi®end, clinically depressed patients
and healthy controls were assessed on two versiothe AMT (cued with words and
images). We predicted that (1) depressed patientsdwetrieve significantly fewer
specific memories, and a greater number of categipthan would healthy controls. (2)
Images would lead to enhanced retrieval of spepienories (faster retrieval times and
a greater number of specific memories) in compartsovord cues. (3) We expected that
controls would exhibit faster and more specificiestal to images than words. (4) If
images reduce demand on executive resources (afatildated direct access) then
depressed individuals should exhibit faster retdéwvnes and greater specificity to

images than words. However, if images lead to greanotional activation than words,
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then depressed individuals should exhibit slowtTeneal times and greater OGM to

images than words.

2. Method
2.1. Participants

Twenty-five psychiatric outpatients (15 females,mdles) with a diagnosis of a
current major depressive episode (ICD-10; Worldlthe@rganisation, 1992) and
twenty-five never-depressed controls (16 femalesaes) took part in the study.
Patients were recruited from the Affective Disosd€tinic at Ninewells Hospital in
Dundee. The control group were a community samglined for age, sex, educational
background (years of full-time education complet&al) pre-morbid intelligence. All
participants had normal or corrected to normalovisand all were native English
speakers. The patients’ clinical status was estaddi by psychiatrist using a semi-
structured clinical interview and the severity gpimptom burden was estimated using the
17-item Hamilton Rating Scale for Depression (HR&@milton, 1961). Patients were
excluded if they had (a) evidence of psychotic syms, (b) received ECT within the
last six months, (c) suspected chronic alcohol@mlibstance abuse, (d) a suspected
neurological disorder (e.g. Korsakoff's), (e) atbig of head injury that required hospital
treatment, (f) a physical disorder (e.g. Multiplde®osis) or pharmacological treatment
(e.g. benzodiazepines) that might be consideretililo impair cognitive function (g) a
HRSD score of less than 14. This cut-off has bessrd un a number of previous studies
(see Katz, Shaw, Vallis & Kaiser, 1995). The me&SB score for the patients in the

current study was 20.6 (with a range of 14 — 2'ddifional exclusion criteria for the
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control group were (a) a history of a psychiatoadition and (b) a Beck Depression
Inventory score of greater than 10 on the day stirtg.

It should be noted that thirteen of the patientsevieing treated with selective
serotonin reuptake inhibitors (SSRIs), six witleydlic antidepressants and two with
monoamine oxidase inhibitdrHowever, none were being treated with antipsyichair
mood stabilisers. There was some evidence of cdvichdiagnoses in the patient sample,
as two had a secondary diagnosis of social phataaagoraphobia; two met criteria for
panic disorder and agoraphobia, and one had a dgagodiagnosis of obsessive-
compulsive disorder. Importantly, given the evidetitat past experiences of trauma can
impair memory specificity in response to word amage cues (Schonfeld & Ehlers,
2006), none of the depressed sample met diagravgBda for post-traumatic stress

disorder (PTSD).

2.2. Materials and Measures

2.2.1. The Beck Depression InventdBDI; Beck, Ward, Mendelson, Mock, &

Erlbaugh, 1961) is a standardised 21-item meadwselferated depression, which has
been shown to be reliable in clinical populatio@sopbach alpha .89; Beck, Steer, Ball

& Ranieri, 1996). For each item, participants asked to indicate the statement (from a
choice of four) that best represents their mooahduthe last week (including the day
they were tested). Each item is assigned a scdretafeen zero and three, thus the range

of possible total scores is 0-63, with higher ssonglicating more severe depression.

! The four un-medicated patients were undergoingashout’ period prior to changing medication and ha
until just prior to the test session been treatagl &SRIs
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2.2.2. Hospital Anxiety and Depression Scale (HADS; Zigmh@Snaith, 1983) is a
reliable measure of depression and anxiety (Crdribadpha of .82 and .83; Bjelland,
Dahl, Haug & Neckelmann, 2002) that consists ofté#hs, seven relating to depression
and seven to anxiety. For each item, participar@sequired to endorse the statement
(from a choice of four) that best represents thiod during the last week (including the
day of testing). Each item is assigned a scoredmtvzero and three depending on the
statement chosen, which results in a possible rahgeores on each subscale of 0-21,
with higher scores indicating more severe deprassml anxiety. The HADS was

included in the current study to quantify participsg self-rated anxiety symptoms.

2.2.3. National Adult Reading TagNART; Nelson & Williamson, 1991) involves
participants reading aloud 50 irregularly spelt @grErrors on this measure were used to
estimate the participants’ full 1Q scores in ortteensure the groups were matched for
general intellectual ability. The NART is a widelgcepted method of estimating
premorbid intelligence and indeed was developedhisrpurpose (see Spreen & Strauss,
1998). The NART has also been shown to correlakelfi(.9) with scores on validated
measures of full 1Q, such as the WAIS (Crawfordlgt1990). The NART has also been
shown to be unaffected by depressive symptoms Qeayvford, Besson, Parker,
Sutherland, & Keen, 1987), making it ideal for ewtting premorbid IQ in depressed

participants.

2.2.4. Autobiographical memory TesiBarticipants were assessed on the traditional

word-cued autobiographical memory task (AMT) andadified version incorporating
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image cues (AMT-I). During each task, participamtse presented with a random
sequence of ten cues (5 positive, 5 negative) ad asked to retrieve a specific
memory in response to each cue. A specific memasydefined a& memory of an
event that occurred at a specific time and place] that lasted less than a dayrhe
participants were not confined in terms of the tipeeiod from which the memories were
to be retrieved or in terms of the personal impurgaof the memories. However, they
were asked to provide a uniqgue memory to eachTthecues were presented via
computer (Apple MacBook running Superlab experingarteration software) and
participants were given a maximum of 30 secondstteeve an appropriate memory to
each cue. The cues remained on screen until thieipant responded with a memory or
until the time limit expired. The time taken torreve each memory was recorded in
seconds. Once a participant had retrieved a methegywere asked to provide details
about the event (these descriptions were audiadedao allow the reliability of
specificity coding to be established). If the pap@ant retrieved a memory that did not
refer to a specific event then they were promptad Wan you give me a specific
example — one single eveni?he timing was restartednd participants were asked to
recommence their memory search. If the resultinghorg was specific then the details
were recorded and the total time noted (i.e. tionestrieve initial memory plus additional
search time). However, if this memory was also geeeral then the participants were
prompted again. This process was repeated unjilgheuced a specific memory or
until the time limit (30 seconds in total) expireBarticipants were asked to rate the
pleasantness of each memory, using a 5-point saaggng from 1 (extremely

unpleasant) to 5 (extremely pleasant).
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The word cues used on the AMT were drawn from Vaflis and Broadbent
(1986); the positive word cues wetddppy”, “Interested”, “Safe”, “Successful”, and
“Surprised” and the negative cues wéfdumsy”, “Angry”, “Hurt” (emotionally),
“Lonely”, and “Sorry” . The image cues used in the AMT-I were drawn fthen
International Affective Picture SystedAPS- Lang, Bradley & Cuthbert, 1997). The
positive images (e.@ loving couple; teenagers having fun at the beaddre IAPS
images 2360, 2391, 4599, 8120 and 8461. The negatiages (e.gA couple physically
fighting; a crying child)were 2410, 2700, 2900, 6561 and 9041. Two neimi@jes

(2487, 2880) were included as practice items.

The positive and negative words were matched fair #rousal ratings;
(means=5.8 and 5.7; standard deviations=1.2 ance&pkctively), but differed
significantly in their valence ratings (means =adil 2.7; SD=.56 and .81 respectively),
t(5)=9.3, p<.01. Similarly, the images were matchettrms of their arousal ratings
(positiveMean=4.7, Standard Deviation=0r&gativeM=4.5, SD=0.7); t(8)=0.5, p>0.05,
but differed significantly in terms of their valencatings positiveM=7.4, SD=0.3,;
negativeM=3.3, SD=0.8); t(5)=20.6, p<0.001. The words andges were matched in
terms of their valence and arousal ratings; t(3=p.05 and t(9)=1.8, p>.05

respectively.
2.3. Procedure

Participants completed both AM tasks in a countariz®ed order and the cues
within each task were presented in a new randomrdod each participant. Prior to each
set of cues participants were reminded of theuesibns and presented with two practice

trials to ensure they understood the task. Onte AM tasks had been completed,



Memory specificity in depression 12

participants rated their recent mood on the 21-iB#»hand the HADS. Finally, they

were assessed on the NART.

2.4. Data scoring and analysis

The principal variables of interest were the timleen (in seconds) to retrieve a
specific memor§ (including the total time for any multiple attersmn a trial that
resulted in a specific memory) and the proportibapzcific memories retrieved as a first
response to the cues. Memories were scored asisfifiethey referred to unique events
that lasted less than one day (égging to see a rock band last weekendih order to
obtain a more complete understanding of the ppgids’ memory performance, the
proportion of the different types of retrieval egavere also calculated. Memories that
referred to particular time periods that lastedylmthan a day (e.gmy holiday in the
south of France two summers agatiere coded as extended memories and summaries of
repeated events (e.fgoing for a coffee with friendg’were coded as categorical
memories. Failures to retrieve specific memoriesus within 30 seconds were coded as
omissions and responses that simply referred tectd)jplaces or people without a
context (e.g. “my dad”) were coded as semantic@atas. There was a high degree of
inter-rater agreement (Kappa =0.85) in the codirth® memorie$ Retrieval times and
the proportion of specific memories were analyssaidgiseparate three-way mixed

factorial ANOVA, with group (depressed vs. contjas the between-subjects factor and

2 Only trials where a specific memory was actuadiyieved were included in this analysis
% The principal author (NR) coded all memories aset@ond researcher (BD), blind to participantsugro
membership, rated all of the memories from a sampteenty participants (10 patients, 10 controls).
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cue type (words vs. images) and valence (posisveggative) as the within-subjects

factors.

3. Results

3.1. Participant characteristics

The two groups were well matched in terms of ageyy of education and pre-morbid

intellectual ability, all tests p>.05. Further, tfweo groups did not differ in terms of the

ratio of males and femaleg?(1)=0.09, p>.05.

Table 1. Mean scores on mood ratings and demograghicharacteristics of the
participants in the depressed and control groups {andard deviations are presented

in parentheses)

Depressed Controls p-value
(n=25) (n=25)

Age 42.7 (2.0) 41 (2.1) NS
Sex 15F, 10 M 16 F,9 M NS
Years of Education 12.6 (0.6) 12.6 (0.6) NS
1Q (NART) 106 (7.4) 108 (5.8) NS
BDI 28.9 (1.9) 3.8 (0.6) <.001
HADS Depression 12.6 (0.7) 1.6 (0.4) <.001

HADS Anxiety 13.6 (0.7) 4.4 (0.7) <.001
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As expected, patients rated themselves as signijcenore depressed on the BDI and
HADS depression subscale than did the control8)##2.6, p<.001 and t(48)=13.6,
p<.001 respectively. However, it should be notexd the patients also rated themselves

as significantly more anxious than did the contrtf#8)=9.2, p<.001.

3.2. Pleasantness ratings of memories retrieved on W& A

Given that Young, Erickson and Drevets (2012) tbtivat the emotional valence of
retrieved memories on the AMT may be independetii@fvalence of the retrieval cue
we compared the pleasantness ratings of the mesmetigeved by the two groups as a
function of cue type and cue valence. Memoriesenstd to positive cues were rated as
significantly more pleasant (M=4.29, SE=.06) tharevmemories retrieved to negative
cues (M=1.7, SE=0.6); F(1, 48)=1155, p<.06)i,:.96‘. Overall, depressed patients rated
their memories as less pleasant (M=2.88, SE=.@) tid the controls (M=3.1, SE=.07);
F(1, 48)=5.75, p<.051p2:.11. However, this pattern did not vary as a fiomcof cue

type or valence; all tests F<1, p>.05. Thus, bottugs appear to have retrieved positive

memories to positive cues and negative memoriasgative cues.

3.3.  AM retrieval times

Overall, depressed patients were slower to retrspeeific memories (M=9.2 seconds,
SD=4.5) than were the controls (M=7.1s, SD=1.9), Bg)=4.2, p<.05 (partial Eta-
squared1p2:.08). However, this needs to be considered inighe of a significant group

x valence interaction (illustrated in Figure 1)1F48)=20.42, p<.00]1152=.30).

* Given the pattern of pleasantness ratings it veesrebd appropriate to conduct the analysis of retrie
times and memory specificity using the assigneeénee of the cues.
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Table 2. Mean retrieval time (seconds) and mean pportion of specific memories
retrieved as a function of the type of cue and thealence of the memory retrieved

(Standard deviations are presented in parentheses).

Depressed Controls
(N=25) (N=25)
Cue Type Valence RT Specificity RT Specificity
Words Positive 9.7 (5.0) .52 (.29) 6.7 (2.5) .75 (.21)
Negative 8.3 (4.5) A7 (.28) 8.3 (4.0) .70 (.21)
Images Positive 9.9 (5.5) 48 (.28) 5.5 (2.5) .84 (.15)
Negative 8.9 (5.5) 43 (.25) 7.9 (2.5) .73 (.20)

Inspection of figure 1 reveals that depressed pitiwere slower to retrieve specific
positive memories than were controls; t(48)=3.40f<but groups did not differ in their
retrieval times for negative memories, p>.05. Calstwere faster to retrieve positive
memories than negative, t1(24)=4.96, p<.001, whedeasessed patients showed a trend
for faster retrieval of negative memories; t(24)51=.09. There were no other

significant main effects or interactions, all tgsts05.
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Figure 1. Mean retrieval time (seconds) as a funan of participant group and

memory valence (error bars show + standard error othe mean)

3.4. Memory specificity

Depressed patients retrieved fewer specific merm@ht=.47, SD=.21) than did the
controls (M=.75, SD=.12); F(1, 48)=35.6, p<.OQ;2#.43). Overall, participants
retrieved a greater proportion of specific memotgepositive (M=.65, SD=.25) than
negative cues (M=.58, SD=.24), F(1,48)=5.0, p<@a10). Although the group x cue
interaction was not significant; F(1, 48)=3.07,QB=(np2=.06), we chose to conduct
follow up analyses given that we hagbriori predictions concerning this interaction.
Depressed patients retrieved a similar proporticspecific memories to words (M=.50,
SD=.24) and images (M=.45, SD=.23), p>.05. Contrasthe other hand, retrieved a

greater number of specific memories to images (l8~SD=.16) than to words (M=.72,

® As the two groups did not differ on the numbeonfissions (see section 3.5) the proportion of sjgeci
memories was not adjusted for the number of omissio
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SD=.13), t(48)=1.7, p=.05 (one-tailed). Thereeweo other significant main effects or

interactions, all tests F<1.

3.5. Retrieval errors

Depressed patients recalled a greater proporticatetjorical memorié§M=.26,
SD=.18) than did the controls (M=.06, SD=.05); #8)=29.6, p<.001r;,’=.38).
Overall, participants recalled a fewer positive (3; SD=.16) than negative (M=.19,

SD=.21) categorical memories; F(1, 48)=6.1, p<@a11) :

Table 3. Mean proportion of categorical memories rigieved as a function of the
type of cue and the valence of the memory retrieve(btandard deviations are

presented in parentheses).

Cue Valence Depressed Controls
(n=25) (n=25)

Words Positive .19 (.23) .07 (0.1)
Negativt .30 (.31 11 (.15
Image: Positive .25 (.18 .03 (.06
Negative 32 (.26 .03 (.09

The group x cue type interaction was non-signific&(l, 48)=3.7, p:.0591(,2:.07).
Nevertheless, given that we hagbriori predictions regarding this interaction, we

conducted pairwise subsequent comparisons. Depresstcipants recalled a similar

® The categorical memory data was skewed and thisldition was not improved by square-root or arc-
sine transformations. However, analysis of thesa dsing a series of non-parametric tests, withalp
adjusted to 0.01 for multiple comparisons reve#ttredsame pattern of findings; therefore the resilthe
ANOVA and t-tests are reported in the manuscript.
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proportion of categorical memories to words (medab=SD=.24) and images (mean=.28,
SD=.18), whereas the controls recalled signifigafglver categorical memories to

images (mean=.03, SD=.05) than to words (mean&D§.,09), t(24)=2.6, p<.05.

As there were relatively few of the other typesaifieval error and as preliminary
analysis revealed no differences between condifiouns type or valence) then these data
were collapsed and compared across groups using Ménitney tests. Depressed
participants and controls retrieved a similar prtipa of extended memories (M=.03,
SD=.05 and M=.03, SD=.07 respectively); U(25, 2%)&2>.05. Similarly, the two
groups retrieved a similar number of omissions (Bsped M=.18, SD=.12 and control
M=.14, SD=.10 respectively); U(25, 25)=254, p>.BBwever, depressed patients
recalled a significantly greater proportion of seti@associates (M=.04, SD=.04) than

did the controls (M=.01, SD=.02); U(25, 25)=223, Q5

4. Discussion

The aim of this study was to establish if the defrtmemory specificity observed in
depressed patients generalised to pictorial cugthér, the aim was to determine if
image cues would reduce the apparent deficit in amgrspecificity exhibited by the

depressed patients relative to the controls.

4.1. Pleasantness ratings
Before we consider the retrieval time and spedyfidata we need to consider the

participants’ ratings of the memories they retrebireresponse to the positive and
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negative cues. Young et al. (2012) reported thaethotional valence of retrieved
memories was not necessarily congruent with thenga of the retrieval cue. In
particular, they showed that depressed participatieved fewer positive memories in
response to positive and neutral cues than diti¢aéhy controls. However, although
there was a tendency for our depressed sampléettheir memories as less pleasant
than did the controls, the pattern of ratings ¢jesinowed that both groups were
retrieving pleasant memories to positive cues amqplaasant memories to negative cues,
which is not consistent with the pattern reportgd¥bung et al (2012). Given the
congruence between cue valence and memory valerme study we have analysed the
date according to cue valence and will discussetreeval time and specificity data

accordingly.

4.2. Memory Retrieval Times

Overall the depressed patients were slower taeketrmemories than were controls,
which suggests that the patients found it moredtifif to access specific memories.
However, comparison of the retrieval times in res®oto positive and negative cues
(independent of cue type) revealed that depressenps were significantly faster to
retrieve negative memories than positive. The adssn the other hand exhibited the
opposite pattern, as they were faster to retri@ggtipe memories. Inspection of the data
in Figure 1 suggests that depression is assoardthd particular problem in accessing
positive memories. This pattern has been demoaest@nsistently across numerous
studies (see Williams et al., 2007). Retrievaksndid not vary as a function of cue type,

which does not support the prediction (hypotheyith&t images would facilitate access
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to specific memories. Furthermore, the averagexetttimes for both groups (depressed
= 9 seconds and controls = 7 seconds) was suggestgenerative rather than direct
retrieval and this did not vary as a function oé ¢ype, which suggests that images were
not more likely than words to lead to involuntagyrreval. The functional avoidance
account would have predicted that depressed psitremild exhibit slower retrieval times
for the negative cues, particularly in the imageditbon. However, as noted above,
depressed patients’ retrieval times were fastenégiative memories than positive in both

word and image conditions, which does not supp@rtfiinctional avoidance account.

4.3. Depression and Memory Specificity

As predicted (hypothesis 1), depressed patienigvet! significantly fewer specific
memories and a greater proportion of categoribal did the controls. This is consistent
with the vast majority of studies examining volugtautobiographical memory retrieval
in depressed samples (see Sumner, 2012; Williamls, &@007). The deficit observed in
the current study cannot be explained by differenceducation (years of full-time
education) or general intelligence (estimated ftbeMNART) as the two groups were
matched on these factors. It is notable that tliegmups did differ significantly on
anxiety. However, due to the strong correlatiomeein depression and anxiety, attempts
to partial out the effects of anxiety (e.g. usilng@OVA) would be questionable (Miller
& Chapman, 2001). Nevertheless, given that theveig little evidence of impaired
autobiographical memory specificity (AMS) in anxielisorders (see Williams et al.,
2007) it is unlikely that the differences in anyiebuld explain the observed deficit in

memory specificity. Another potential issue is glnesence of comorbid diagnoses in five
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of the depressed patients; most notably social ipheiid obsessive compulsive disorder.
However, given that memory specificity has beenshto be unaffected by social
phobia (Rapee, McCallum, Melville, Ravenscroft &dRey, 1994) and obsessive
compulsive disorder (Wilhelm, McNally, Baer & Flori1997) it is unlikely that the these
comorbid conditions could account for the groupedldnce in memory specificity. A
factor that might have influenced the findingshie presence of past trauma. The fact that
none of the patients met criteria for PTSD argugsrest this notion, but it is still

possible that the depressed patients may haveierped a greater number of traumatic
events in their lives than had the controls. Aseak no measure of trauma we are
unable to firmly discount trauma as a possiblediaict the memory deficit observed in
the current study. Nevertheless, there is comgist@dence of impaired AMS in
depressed patients that is independent of theteftédrauma (e.g. Wessel et al., 2001,

see also Sumner, 2012 and Williams et al, 2007).

4.4. Images and Memory Specificity

As expected (hypothesis 2) images led to greassifsgty in comparison to word cues.
However, this difference was only evident in thetcol group. This image superiority
effect is consistent with the pattern of memorycdpsty exhibited by healthy
participants in response to highly imageable waresaeported by Williams et al. (1999;
2006) and Anderson et al (2012). Similarly, thigtgra is comparable to the findings of
Schonfeld and Ehlers (2006), although the imagesopty effect reported for their
control group was somewhat larger (9%) than thhttéted by the controls in the current

study (6%).
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The prediction (hypothesis 3) that the specifiotyAM retrieval in the depressed
group would vary as a function of cue type wassupported by the current findings.
There was no evidence that images improved AM®mparison to word cues. This
suggests that the over-general memory style inedspyn generalises from word- to
image-cued retrieval. This is important, as imageecretrieval may be closer to
everyday memory experiences than retrieval to woes. The current data are also
consistent with findings in patients with PTSD (8cfeld and Ehlers, 2006).

The image superiority effect in the control grosgonsistent with the proposal
that images would facilitate direct access to gegiemories, given that involuntary
memories tend to be more specific than voluntags(Russen & Berntsen, 2011,
Schlagman & Kvavilashvili, 2008; Watson BerntsemyKen & Watkins, 2013).
However, the lack of an image superiority effectha depressed patients is not
consistent this proposal, as depression is nogtiido impair specificity of involuntary
memories (Watson et al, 2013). Finally, as noteal/apretrieval times were not faster for
images compared to words. Taken together the aatetsuggest that images facilitated
involuntary retrieval.

The image superiority effect in the control gresijgonsistent with the proposal
that images may have reduced the executive dentdrggserative retrieval by providing
useful summaries of information about events tbhatcdtbe used to search for candidate
memories. However, if images had reduced demarekecutive resources it should
have been particularly helpful for the depressdikpts, given the evidence of executive
dysfunction in depression (Dalgleish et al, 20@ny yet there was no evidence that

images improved the AMS of depressed patients fimpewison to words.
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One possible explanation for the lack of a cleaagmsuperiority effect relates to
differences in the presentation of the cues adtasslifferent studies. In Schonfeld and
Ehlers (2006) the pictorial cues were presente@ faseconds and the word cues were
presented briefly (via a recorded auditory traSwnilarly, in Williams et al. (1999) the
cues were only presented for a relatively shoratlon (read aloud by the experimenter)
and in Anderson et al (2012) cues were presented $econds. Therefore, in all of these
studies, as part of the retrieval process partitgoevould have to have held the cue in
working memory, whilst searching for a suitabler@we meet the task demands. Under
these circumstances it is clear how reducing desandhe executive could have
facilitated retrieval. However, in the current stutle words and images remained on
screen throughout the entire retrieval processypeo 30 seconds). It is therefore likely
that this reduced the demands of the task on wgnkiamory and consequently may
have masked differences between the cue typesnis taf specificity of retrieval. It is
plausible that, had the images and words only Ipeesented for a limited time, the
images would have conferred an even greater ratre@vantage for the controls and an
image superiority effect may have emerged for tieepts.

There is no evidence that images lead to greategescal retrieval in the
depressed patients. Taken together with the firedihgt depressed patients produced
faster retrieval times to negative than positives;uhis provides no support for the
notion that negative images might encourage funatiavoidance in the depressed
patients due to the greater emotional activati@oeated with images (Holmes &
Mathews, 2010). This is perhaps not surprising mivet words and images were

matched for valence and arousal ratings.
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4.5. Methodological issues

In addition to the methodological issues considémetie sections above, it is appropriate
to reflect on the potential influence of some & tihanges to the AMT that were made in
the current study and whether they are likely teehafluenced the results. In the current
study we allowed a total retrieval time of 30 set®ofor each cue, this is in contrast to
many of the earlier studies using the AMT that us@deconds (See Williams et al.,
2007). Nevertheless, it should be noted that gthbftished studies have used a 30
second retrieval period (e.g. Gibbs & Rude, 20@hdtafeld & Ehlers, 2006). Allowing a
longer retrieval time might have increased theliliiad that depressed participants
would have eventually accessed a specific memaoyeder, there is no reason to
expect that it would have altered the specificityheir first response, therefore this
change to the procedure cannot explain the cufireihgs. Traditionally, the positive

and negative cues are presented in an alternagitheyp, whereas, in line with other
studies (e.g. Gibbs & Rude, 2004), we presentedtoes in a fully randomised order.
The advantage of the alternating method is thatetents blocking together of positive
and negative cues, but the advantage of full ramghtion is that it minimises order
effects. As with the change to the duration ofréteeval period, it is unclear how this

change could account for the findings of our study.

4.6. Conclusions
In contrast to the control group, depressed patidiat not exhibit greater memory
specificity to image cues compared to words. Thbusresults demonstrate that the

overgeneral memory style in depression generdiiseswords to images. This is



Memory specificity in depression 25

important because image-cued retrieval may morgebjaesemble everyday memory
experiences than retrieval to word cues, and thraxsnepresent a more ecologically valid
test of the hypothesis. There was no evidencdreges facilitated involuntary retrieval,
but images may have reduced the executive demdrids generative retrieval process.
Given the finding that depressed patients exhibitggzhired AMS to image cues, a
potentially important avenue of research woulddestablish if recently developed
methods of improving AM retrieval to word cues iepdessed patients, such as Memory
Specificity Training (MeST; Raes et al, 2009), abbk adapted to improve the

specificity of image-cued retrieval in depressetigés.
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Highlights

Depressed patients retrieved fewer specific memories than did healthy controls
Memory specificity deficit in depressed patients generalised from words to image cues
Controls retrieved a greater number of specific memories to images than words

No evidence that image cues facilitated retrieval of involuntary memories

No evidence that image cues led to greater activation of emotion than words





