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ABSTRACT 

Although little work has directly tested increasing the specificity of autobiographical memory 

as an intervention for depression, there is evidence that memory specificity training could function as 

an effective, low-cost intervention for depressive disorders. The present study examined memory 

specificity training as an intervention for depression against active (memory strategy training) and 

no-contact control conditions in a sample of 100 young adults, as well as potential moderators of 

treatment effectiveness (i.e., executive functioning, interpretation bias, life stress). There were no 

significant training effects over time; although, the active control (memory strategy training) had 

lower depressive symptoms averaged over the three timepoints. There was some support that 

memory specificity training reduced depressive symptoms (when compared to the no-contact 

control) for individuals who had less negative interpretation bias. Additionally, results supported that 

specificity training may be most effective under conditions of low stress; however, increases in 

memory specificity in the context of high numbers of stressful life events marginally predicted higher 

depressive symptoms at follow-up.  
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CHAPTER 1 

MANUSCRIPT IN JOURNAL ARTICLE FORM 

 

Memory Specificity Training as Depression Intervention 

Major Depressive Disorder (MDD), the most prevalent mental disorder and the largest 

cause of days lost to disability worldwide (Costello et al., 2002), is poised to become an ever 

more serious burden. The prevalence of MDD has increased in each successive generation as the 

average age of onset has steadily decreased across age cohorts (Kessler et al., 2005). Depression 

onset at an earlier age increases the likelihood that an individual has recurrent episodes of MDD 

across his or her lifetime (Costello et al., 2002), as each successive depressive episode increases 

the probability that another will follow (Monroe & Harkness, 2005). 

There is also a clear need to improve access to treatment and reduce costs for both 

patients and providers by developing low-cost interventions for depression that have the potential 

for wide dissemination. Recently, emerging adulthood has been recognized as an optimal and 

previously neglected developmental period for depression intervention (Rohde, Lewinsohn, 

Klein, Seeley, & Gau, 2012). An episode of MDD may be especially likely to occur during 

college, a time of significant increases in novel achievement and interpersonal life stressors 

(Compas, Wagner, Slavin, & Vannatta, 1986). The present study aimed to examine whether the 

manipulation of specificity of autobiographical memory can reduce symptoms of depression in 

college-aged young adults. The results have implications for developing effective alternatives or 

adjuncts to current interventions for depression. 

Overgeneral Autobiographical Memory as a Vulnerability Factor for Depression 
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Autobiographical memory comprises personal information that includes specific episodic 

memories of past events and more conceptual, self-relevant information (Williams et al., 2007; 

Williams & Broadbent, 1986). Overgeneral autobiographical memory (OGM) occurs when 

individuals asked to retrieve a specific memory (an event that occurred on one day at a particular 

time and place, e.g., “Last Thanksgiving, I ate too much pie and felt awful”) in response to a cue 

word, instead retrieve memories that are categorical events (e.g., “I used to play kickball every 

Tuesday”) or extended events that lasted longer than a day (e.g., “When I was on a cruise”). As 

shown in a meta-analysis, the association between overgeneral autobiographical memory (OGM) 

and depression is robust and reliable (Sumner, 2010). 

Additionally, individuals remitted from depression display overgeneral retrieval of 

autobiographical memories when compared to never-depressed individuals (Sumner, 2010) and 

OGM displays significant stability over time (Sumner et al., 2013). Moreover, OGM predicts the 

onset of depressive symptoms and episodes in adolescents as well as adults (Rawal & Rice, 

2012; Sumner, 2010) and high levels of overgeneral memories and low levels of specific 

memories have been found to be better predictors of the course of a depressive episode than 

depression severity, rumination, self-esteem, or dysfunctional attitudes (Hermans et al., 2008).  

Specificity Training as an Intervention for Depression 

Recent evidence suggests OGM can be modified through memory specificity training. 

Raes and colleagues (2009) found that MEmory Specificity Training (MeST) improved the 

specificity of autobiographical memories of 10 female inpatients with significant depressive 

symptoms after four once-a-week training sessions. This initial investigation of MeST did not 

include a control group or a follow-up and the effect on depressive symptoms was not evaluated 

(Rae et al., 2009). In a second study of MeST, Afghani adolescents (n=12) with significant 
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depressive symptoms completed five once-a-week training sessions of MeST (Neshat-Doost et 

al., 2013). Results were compared to a control group (n=11) that received no intervention but 

completed assessments at two time points. After 5 weeks, compared to the no-contact control 

group, the MeST training group increased in memory specificity; furthermore, increases in 

memory specificity predicted decreases in depressive symptoms at a two-month follow-up 

(Neshat-Doost et al., 2013). To our knowledge, the present study is the first to evaluate MeST 

against an active control condition (memory strategy training). 

Mechanisms Underlying the Effects of Memory Specificity Training 

Rumination 

Rumination, in which individuals engage in repetitive, self-focused negative thought 

(Nolen-Hoeksema, 1991), is robustly associated with increases in symptoms of depression (e.g., 

Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008; Rood, Roelofs, Bögels, Nolen-Hoeksema, & 

Schouten, 2009) and studies have found that the induction of a non-ruminative thinking style 

(i.e., concrete, sensory, and experiential) results in lower levels of overgeneral autobiographical 

memories (Raes, Watkins, Williams, & Hermans, 2008). However, in individuals remitted from 

depression who reported high levels of rumination when depressed, inducing a ruminative 

information processing style reduced autobiographical memory specificity (Crane, Barnhofer, 

Visser, Nightingale, & Williams, 2007). Similarly, for individuals with significant depressive 

symptoms, undergoing a rumination induction increased or maintained levels of overgeneral 

memories, whereas undergoing a distraction induction that promoted sensory-perceptual 

processing reduced levels of overgeneral memory (Watkins, Teasdale, & Williams, 2000). 

Processing memories using concrete and specific methods may prevent or reduce rumination, 

which then decreases negative mood (Werner-Seidler & Moulds, 2012). 
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Experiential Avoidance  

Additionally, the nonspecific retrieval of memories may serve as an experiential 

avoidance strategy that reduces distress associated with recall of aversive experiences (Williams 

et al., 2007). As retrieving memories of aversive experiences in a more general and less specific 

manner is thought to lessen the emotional distress of recall, overgeneral retrieval of 

autobiographical memories could be used as a form of affect regulation (Sumner, 2012). 

Evidence supports that low memory specificity may reduce levels of distress during a mild 

aversive experience (Raes, Hermans, Williams, & Eelen, 2006) and an overgeneral retrieval style 

may develop over time as a decrease in negative affect reinforces the strategy. Although this 

strategy may be adaptive in the short term, if it becomes a habitual, inflexible retrieval style, this 

could ultimately lead to greater levels of distress (Sumner et al., 2011).  

Unfortunately, there is limited research investigating the longitudinal development of 

functional avoidance as a means of affect regulation (Sumner, 2012). However, thought 

suppression and other forms of cognitive avoidance are associated with low levels of 

autobiographical memory specificity (Williams et al., 2007) and individuals who reported the 

greatest negative affect following a frustrating task also reported the highest levels of memory 

specificity (Raes et al., 2003). Moreover, individuals directed to suppress a negative specific 

memory displayed less negative affect than those not asked to do so (Geraerts, Hauer, & Wessel, 

2010) and university students who displayed low levels of autobiographical memory specificity 

reported less emotional distress when learning of exam failures (Hermans et al., 2008).  

Executive Functioning  

Diminished executive functioning also has been theorized to be a potential mechanism 

underlying overgeneral autobiographical memory, as retrieving specific memories is thought to 
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be an effortful, iterative process (Williams, 2006). Depressed individuals may show deficits in 

executive functioning (Harvey et al., 2004) and overgeneral autobiographical memory has been 

reliably associated with impaired inhibition (Piolino et al., 2010; Raes, Verstraeten, Bijttebier, 

Vasey, & Dalgleish, 2010), verbal fluency (Williams & Dritschel, 1992), and working memory 

(Neshat-Doost, Dalgleish, & Golden, 2008; Ros, Latorre, & Serrano, 2010). These domains of 

executive functioning may allow an individual to keep task instructions in mind, inhibit 

inappropriate responses, and successfully search and retrieve specific autobiographical memories 

(Sumner, 2012).   

Studies show that handicapping participants with a task that simulates impaired executive 

functioning results in the retrieval of fewer specific memories (Rutherford, 2010). Moreover, 

higher levels of overgeneral autobiographical memory predicted increased numbers of errors 

made on tasks of executive control that require the inhibition of inappropriate responses 

(Dalgleish et al., 2007). Deficits in inhibition of inappropriate general and semantic responses in 

the search for a specific autobiographical memory may lead to the generation of more 

overgeneral and fewer specific memories (Dalgleish et al., 2007). Interestingly, when 

participants were instructed to generate overgeneral autobiographical memories rather than 

specific memories, depressed mood was associated with higher levels of memory specificity; this 

finding suggests depressed individuals had difficulty inhibiting inappropriate specific responses 

during this task (Dalgleish et al., 2007).  

Mindfulness  

Meta-analysis has found mindfulness-based interventions to be effective treatments for 

depression (van der Velden et al., 2015) and training in mindfulness has been shown to reduce 

OGM and increase specificity of autobiographical memories (Heeren, Van Broeck, & Philippot, 
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2009; Williams, Teasdale, Segal, & Soulsby, 2000). Specific memories are often rich with 

sensory detail and mindfulness promotes attention to present sensory and perceptual experience 

(Crawley, 2015). Additionally, mindfulness requires individuals to focus on their present 

experience, to refrain from processing their experience analytically, and to accept the experience 

without judgment (Kabat-Zinn, 1982, 1990), which could reduce the tendency for experiential 

avoidance. Mindfulness also has been associated with decreased rumination in individuals 

remitted from depression (Ramel, Goldin, Carmona, & McQuaid, 2004) and with improvements 

in cognitive inhibition and verbal fluency; the latter was found to mediate the relationship 

between the training and decreases in OGM (Heeren et al., 2009). Although trait mindfulness 

was correlated with lower depressive symptoms, it also was associated with lower memory 

specificity in non-clinical samples (Crawley, 2015). 

According to the CaR-FA-X model [CaR (capture and rumination), FA (functional 

avoidance) and X (executive capacity and control); Williams, 2006)], rumination, avoidance, and 

deficits in executive functioning may underlie the overgeneral retrieval of autobiographical 

memories. The initial investigation of MeST (Raes et al., 2009) found that decreases in 

rumination and cognitive avoidance were correlated with changes in memory specificity. These 

relationships did not change when depressive symptoms were controlled and suggests both are 

mediators of the effect of memory specificity training on depressive symptoms (Raes et al., 

2009). However, much of the evidence for functional avoidance and executive functioning as 

mechanisms of memory specificity is correlational in nature (Holland & Kensinger, 2010) and 

functional avoidance, mindfulness, and executive functioning have yet to be examined as 

mediators of the relationship between autobiographical memory modification and depression. 

Potential Moderators of Overgeneral Memory 
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Executive Functioning 

Working memory, which may be conceptualized as one domain of executive functioning, 

has been found to influence autobiographical memory specificity in older adults (Ros, Latorre, & 

Serrano, 2009). Additionally, independent of current mood state, handicapping participants with 

a task that simulates impaired executive functioning results in the retrieval of fewer specific 

memories (Rutherford, 2010). To our knowledge, this is the first study to examine executive 

functioning as a moderator of the effects of MeST on depressive symptoms. 

Interpretation Bias 

A tendency to interpret ambiguous events in a negative manner is associated with 

depression (Butler & Mathews,1983; Rohrbacher & Reinecke, 2014) and interpretation bias may 

influence memory bias in individuals with depressive symptoms (Everaert, Tierens, Uzieblo, & 

Koster, 2013). An exploratory aim of this study is to examine whether having a more negative 

interpretation bias modifies the effects of MeST on depressive symptoms.  

Stressful Life Events 

Studies have reported that OGM predicted increases in depressive symptoms among 

college students who experienced stressful life events or hassles (Anderson, Goddard, & Powell, 

2009; Gibbs & Rude, 2004) and that OGM in interaction with chronic interpersonal stress 

predicted the recurrence of depressive episodes in adolescents (Sumner et al., 2011). 

Additionally, OGM in interaction with emotional abuse predicted increases in depressive 

symptoms in adolescents (Stange et al., 2013). However, whether stressful life events moderate 

the effect of autobiographical memory specificity training on depressive symptoms has yet to be 

examined. To our knowledge, this is the first study to examine stressful life events as a 

moderator of the effects of MeST on depressive symptoms. 
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The Present Study 

The above review highlights that autobiographical memory specificity training may hold 

promise as an intervention for depression. However, research has yet to evaluate 

autobiographical memory specificity training against an active control, to examine potential 

mediators of the relationship between memory specificity and depressive symptoms, or to 

examine moderators that may influence the effects of memory specificity training on depressive 

symptoms.  

Thus, this study assessed the effect of memory specificity training on depressive 

symptoms compared to an active control (i.e., memory strategy training) as well as a non-active 

control condition, in a diverse sample of young adults with depressive symptoms. Furthermore, 

we evaluated rumination, experiential avoidance, executive functioning, and mindfulness as 

mechanisms of the effect of memory specificity training on depressive symptoms, and evaluated 

executive functioning, interpretation bias, and stressful life events as moderators of training 

effects. 

Method 

Participants 

 Participants were undergraduate students at Temple University. For inclusion, students 

had to be fluent in English, with normal or corrected vision, and currently experiencing 

depressive symptoms in the mild to moderate range. Eligible participants (N=100) completed all 

pre-treatment assessments and were randomized (using Research Randomizer software, 

Urbaniak, & Plous, 2013) to the MeST condition or one of the two control conditions. All 

participants completed informed consent procedures approved by the Temple University 

Institutional Review Board. Course credit or cash was awarded for participation in all study 
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assessments. Individuals received a bonus (course credit or cash) for completion of all 

assessments.  

Previous studies using MeST have reported large effect sizes (Neshat-Doost et al., 2013; 

Raes et al., 2009). If predictors were measured without error, then the sample size required to 

detect a large effect would be 16 per group. However, to account for possible attrition and to 

ensure we had enough power to test moderators in our exploratory analyses, we recruited at 

200% above the total sample size of 48, yielding a targeted recruitment sample of 96 participants 

(32) per group. 

Measures  

The Mini-International Neuropsychiatric Interview (MINI; Sheehan et al., 1997). The 

MINI is a short structured diagnostic interview for Diagnostic and Statistical Manual of Mental 

Disorders – Version IV (DSM-IV; American Psychiatric Association, 2000) and International 

Classification of Diseases Version 10 (ICD-10; World Health Organization, 1992) psychiatric 

disorders. In the present study, the MINI was used to diagnose past and current depressive 

disorders as well as the presence of serious psychopathology (i.e., psychosis, substance abuse, 

PTSD) that could preclude study participation. The MINI has been validated in relation to the 

Structured Clinical Interview for DSM (SCID) and against the Composite International 

Diagnostic Interview for ICD-10 (CIDI) and demonstrated excellent inter-rater reliability 

(Κ>.90), especially for MDD (Sheehan et al., 1997). In the present study, inter-rater reliability 

approached Κ=1.00. 

Stressful Life Events Screening Questionnaire (SLESQ; Goodman et al., 1998). The 

SLESQ is a 13-item self-report measure for non-treatment seeking samples that assesses lifetime 

exposure to traumatic events. In the present study, the SLESQ was used to assess the number of 
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lifetime traumatic events experienced by participants. For example, one item reads “Were you 

ever in a life-threatening accident?”; if the participant answered in the affirmative, follow-up 

questions regarding the nature of the accident and any physical injuries incurred were 

administered. The SLESQ has demonstrated good test-retest reliability and adequate convergent 

and discriminant validity (Goodman et al., 1998).   

Executive Abilities: Measures and Instruments for Neurobehavioral Evaluation and 

Research (EXAMINER; Kramer et al., 2014). The National Institute of Neurological Disorders 

and Stroke in partnership with the University of California-San Francisco, developed the 

EXAMINER as a psychometrically solid neuropsychological battery for use in clinical research 

(Kramer, 2011). EXAMINER has been shown to reliably and validly assess domains of 

executive function including working memory, inhibition, set shifting, fluency, insight, planning, 

social cognition and behavior; test-retest reliabilities have been in the .78 to .93 range (Kramer et 

al., 2014).  

Subtests assessing verbal (phonemic and category) fluency, working memory, and 

inhibition were used in the current protocol. Three alternate forms were used at baseline, post-

training, and follow-up to minimize practice effects. Verbal fluency tasks consisted of having 

individuals come up with as many words as possible that began with certain letters of the 

alphabet (3 separate trials) or that belonged to a certain category, in 60 seconds. The 

computerized verbal working memory task (Dot Counting) was based on the counting span task 

(Conway et al., 2005). Individuals were asked to count the number of blue dots on sequential 

screens and to speak the total out loud; at the end of the task, they were asked to repeat the totals 

in order. Inhibition was assessed via a widely used computerized task (Flanker) of response 
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inhibition and cognitive control (Krueger et al., 2009); the current study used a composite 

variable made up of both accuracy and reaction time on the task.  

Autobiographical Memory Task (AMT; Williams & Broadbent, 1986). In the AMT 

(Williams & Broadbent, 1986), the experimenter verbally presented a total of nine cue words (3 

positive, 3 negative, and 3 neutral). After each word, the participant was given 60 sec to retrieve 

an autobiographical memory. Participants were instructed that the same memory could not be 

used in response to more than one cue word. In line with recommendations for the use of the 

AMT with non-clinical samples (Debeer, Hermans, & Raes, 2009), participants were not 

prompted to retrieve specific memories nor did they receive practice trials. Memories were 

scored as specific or overgeneral. Specific memories were defined as the recollection of an event 

from one’s life that occurred on a single day in a particular location. Overgeneral memories were 

subdivided into a) extended events that occurred over more than one day, b) categorical/a general 

type of repeated events, or c) too general to be considered extended or categorical. Three 

separate versions of the AMT were administered at pre-training, post-training, and follow-up 

sessions. 

Acceptance and Action Questionnaire (AAQ-II; Bond et al., 2011). The AAQ-II is a 

general measure of experiential avoidance. Seven items completed on a 7-point Likert scale 

reflect unwillingness to experience unwanted emotions and thoughts (e.g., “I am afraid of my 

feelings”) and the inability to be in the present moment. The AAQ-II has demonstrated good 

psychometric properties (Bond et al., 2011). In our sample, Cronbach’s α ranged from 0.83 - 

0.87 across assessments. 

Beck Depression Inventory (BDI-II; Beck et al., 1996). The BDI-II assesses the severity 

of symptoms of depression over the previous two weeks. It is the most commonly used self-
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report measure of depressive symptoms and has demonstrated excellent internal consistency and 

validity in undergraduate samples (Dozois et al., 1998; Storch et al., 2004). In our sample, 

Cronbach’s α ranged from 0.86 - 0.94 across assessments. 

Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003). The MAAS is a 15-

item instrument measuring the tendency to be attentive to and aware of present-moment 

experience in daily life. Using a 6-point Likert-type scale (almost always to almost never), 

respondents rate how often they have experiences of acting on “automatic pilot”, being 

preoccupied, and not paying attention to the present moment. Items include, “I find myself doing 

things without paying attention,” and “I break or spill things because of carelessness, not paying 

attention, or thinking of something else.” The MAAS has demonstrated good internal 

consistency and expected convergent and discriminant validity (Brown & Ryan, 2003). In our 

sample, Cronbach’s α ranged from 0.82 - 0.91 across assessments. 

Ruminative Response Scale (RRS; Treynor, Gonzalez, & Nolen-Hoeksema, 2003). The 

RRS was developed to more directly and reliably assess rumination that is related to, but not 

confounded by, depression. Using a four-point scale (never, sometimes, often, almost always),  

the RRS asks to what extent individuals engage in 10 different behaviors (e.g., Think “What am I 

doing to deserve this?”, Analyze recent events to try to understand why you are depressed), when 

they are feeling down. The RRS has been found to have adequate internal consistency and 

validity (Treynor et al., 2003). For the 10 item scale, Cronbach’s α ranged from 0.57 - 0.75 

across assessments in our sample. 

Screen for Posttraumatic Stress Symptoms (SPTSS; Carlson, 2012). The SPTSS (17 

items on a 5-point scale) assesses posttraumatic stress symptoms experienced over the past two 

weeks. Individuals are asked how often (not at all to more than once every day) they experience 
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symptoms such as “I avoid doing things or being in situations that might remind me of something 

terrible that happened to me in the past” or “I find myself remembering bad things that happened 

to me over and over, even when I don't want to think about them” in the past two weeks. The 

SPTSS has been designed to measure DSM-IV symptoms of PTSD in both clinical and research 

settings and has been found to have good internal consistency and concurrent validity (Carlson, 

2001). In our sample, Cronbach’s α ranged from 0.89 - 0.91 across assessments. 

Depression-Related Interpretation Bias: Parallel Ambiguous Scenarios Test (PAST; 

Rohrbacher & Reinecke, 2014). The PAST consists of ambiguous scenarios that reflect three 

relevant content areas based on Beck’s cognitive triad. For example, one scenario states “You are 

hosting a dinner party for 10 people and got pretty stressed out while preparing the food. You 

can tell from the initial reaction of the guests how they like the food”.  Participants are instructed 

to imagine each scenario as vividly as possible and then rate the emotional valence of each 

paragraph, using an 11-point Likert scale ranging from -5 (extremely unpleasant) to +5 

(extremely pleasant). In our sample, Cronbach’s α was .73 at baseline. 

Life Events Scale (LES; Alloy & Clements, 1992; Safford et al., 2007). The LES lists 

major and minor life events in a variety of domains relevant to college students (e.g., school, 

finances, family, social and romantic relationships). Individuals indicate which events have 

occurred for them in the four weeks before baseline (Time 1), during the four weeks of training 

(Time 2), and during the two months of follow-up (Time 3). Negative life events from the LES 

are a priori identified as interpersonally-related, achievement-related, or neither, and are rated a 

priori in terms of objective severity on a scale from 1 to 4. In addition, negative life events are a 

priori rated in terms of their independence/dependence with regard to how much influence the 
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participant was likely to have had over the occurrence of the event. The LES has been found to 

have excellent reliability and validity (Alloy & Clements, 1992; Safford et al., 2007).  

Training Programs 

MEmory Specificity Training (MeST; Raes, Williams, & Hermans, 2009). MeST was 

conducted in four weekly 1-hour sessions. Facilitators (trained clinical psychology graduate 

students or post-baccalaureate research assistants) lead training sessions in small groups of 

participants. The MeST program does not ask participants to reinterpret or reframe personal 

events as less negative, but instructs participants in increasing the specificity of positive, 

negative, and neutral memories. 

Session 1 consisted of psychoeducation on the difference between specific and 

overgeneral memories. Participants were asked to recall a specific memory for neutral and 

positive cue words and include sensory-perceptual detail. As homework, participants were asked 

to generate specific memories for cues and instructed to write down ‘specific memories of the 

day’ every day. Session 2 consisted of similar material as Session 1, with the addition of having 

participants recall two different specific memories for the same cue to further promote the 

reduction of overgeneralization. Similarly, Session 3 asked participants to recall specific 

memories for negative cues (e.g., stressed) as well as for the positive ‘counterpart’ of the cue 

(e.g., relaxed). In Session 4, participants practiced exercises to develop an awareness of when 

they are using an overgeneral retrieval style.  

Memory Strategy Training. Similar to MeST, the memory strategy training was 

conducted in 1-hour sessions over four consecutive weeks in facilitated groups of five to ten 

participants. Each session included strategy instruction, practice exercises, and homework. The 

first lesson introduced the goals of the training program and discussed basic memory processes. 
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The second, third, and fourth lessons provided detailed mnemonic strategy instruction for name, 

story, and list recall including examples and practice exercises. Some of the material was adapted 

from a group-based memory training program for older adults (Hastings & West, 2009). 

Participants completed homework of at least 1 hour per week that consisted of additional practice 

exercises. 

Procedure 

  Screening. Students were screened for eligibility by completing a self-report measure of 

current depressive symptoms (BDI-II) via the psychology department’s HIPAA compliant online 

research management system. Those who scored at least 10 on the BDI-II for current depressive 

symptoms, who were fluent in speaking and reading English, and who had normal or corrected-

to-normal vision were invited to participate (Figure 1). The study was presented to eligible 

participants as an intervention that may improve mood and/or memory. 

  Time 1. At Time 1 (pre-training), participants completed a diagnostic interview to assess 

current and past psychopathology. They also completed a battery of tasks that included the rest 

of the measures detailed above. Participants were then randomized to the MeST group, the 

control memory strategy training group, or the control “no contact” group (i.e., completed all 

assessments but did not participate in any form of training). 

  Times 2-5. Participants in the training groups completed a 1-hour training session each 

week for four weeks of either MeST or memory strategy training. At Time 5 (post-training), all 

participants again completed the full battery of measures listed above (with the exception of the 

M.I.N.I., SLESQ, and PAST). 

Time 6. Two months after Time 5, all participants completed a final follow-up 

assessment, which included the full battery of measures listed above (with the exception of the 
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M.I.N.I., SLESQ, and PAST). 

Results 

Descriptive Analyses 

The study sample (N=80 at randomization) was 78.8% female and 21.3% male and 

66.3% White/Caucasian, 11.3% Black/African-American, 8.8% East Asian, 8.8% South Asian, 

and 5% of other racial origin participants. In addition, 87.5% reported that English was their first 

language and at the time of the first assessment, participants’ ages ranged from 18 to 24 (M: 

19.45, SD: 1.26). Of the total sample, 17 (19.5%) met DSM-IV criteria for a current depressive 

disorder, as 18.4% were diagnosed with major depression (MDD), and 6.3% with dysthymia 

(four participants met criteria for both). In addition, 53 (67.1%) met criteria for a past DSM-IV 

depressive disorder during their lifetime: 64.6% had previously experienced an episode of MDD 

and 15.2% had past dysthymia (ten participants met criteria for both). Most individuals (72.2%) 

were not currently in any sort of treatment for psychological/psychiatric conditions; additionally, 

13.9% were in psychotherapy, 6.3% were on psychotropic medications, and 7.6% were making 

use of both therapy and medication. 

Training sessions for both the memory specificity and memory strategy groups were well 

attended; a bonus of $10 was offered to participants in the training groups who attended all four 

sessions. In the memory specificity training group, 1 individual attended one session, 1 

individual attended two sessions, 7 individuals attended three sessions, and 16 individuals 

attended all four sessions. In the memory strategy training group, 3 individuals attended one 

session, 3 individuals attended two sessions, 4 individuals attended three sessions, and 15 

individuals attended all four sessions.  

Table 1 provides means and standard deviations for variables in the study. There were no 
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differences in any study measures between the three groups at the pre-training assessment (Time 

1). At the post-training assessment (Time 2), there were no significant differences in any study 

variables between groups except for the number of specific memories, F(2, 61) = 3.83, p = .03. 

Post-hoc analyses found that the memory specificity group generated significantly (p < .05) more 

specific memories post-training (Time 2) than both the memory strategy group and the no-

contact group. The memory strategy and no-contact groups did not differ in specific memories 

generated post-training. Similarly, at the follow-up assessment (Time 3), there were no 

significant differences in any study variables between groups except for specific memories, F(2, 

61) = 5.34, p = .007. Post-hoc analyses again found that the memory specificity group generated 

significantly (p < .05) more specific memories at follow-up (Time 3) than both the memory 

strategy and no-contact groups, and that there was not a significant difference in the number of 

specific memories generated by the latter two groups. 

Correlations between baseline (Time 1) study variables are shown in Table 2. All 

significant correlations were in expected directions. Specific memories, domains of executive 

functioning, and stressful life events did not correlate significantly with any other variables.  

Main Efficacy Analyses 

All analyses were carried out in SPSS Version 24. To assess the main effect of 

experimental condition, we used the SPSS MIXED command (Full Information Maximum 

Likelihood) to conduct mixed-model repeated measures analysis of covariance (ANCOVA) with 

time as a within-groups factor and condition as a between-groups factor. Analyses included 

gender, presence of a current depressive disorder, lifetime history of depression and trauma, and 

current trauma symptoms (trauma has been reliably associated with OGM; Williams et al., 2007) 

as covariates. 
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For the outcome of memory specificity, in the overall mixed model, there was a main 

effect of time, F(2, 137.70) = 7.66, p = .001, which indicated an increase in specificity over the 

three time points. Planned contrasts found that memory specificity at post-treatment (Time 2) 

and follow-up (Time 3) was significantly higher than at baseline (Time 1), 95% CI = [0.21, 1.55] 

and [0.54, 1.73], respectively, but that there was no significant difference in memory specificity 

between post-treatment (Time 2) and follow-up (Time 3), 95% CI =  [-0.92, 0.41]. There was 

also a significant effect of group, F(2, 174.37) = 7.57, p =.001, such that memory specificity in 

the MeST group was significantly higher than in the memory strategy group and in the no-

contact group, 95% CI = [0.56, 1.88] and [0.34, 1.59], respectively, but that there was no 

significant difference in memory specificity between the memory strategy and no-contact control 

groups, 95% CI =  [-0.90, 0.38]. The overall interaction of group and time was marginally 

significant, F(4, 131.41) = 2.39, p = .054.  

For the primary outcome of depressive symptoms, there was a main effect of time, F(2, 

109.41) = 4.47, p = .01, which indicated a decrease in depressive symptoms across the three time 

points. Planned contrasts found that depressive symptoms at post-treatment (Time 2) and follow-

up (Time 3) were significantly lower than at baseline (Time 1), 95% CI = [-6.34, -0.95] and [-

4.97, -0.35], respectively, but that there was no significant difference in depressive symptoms 

between post-treatment (Time 2) and follow-up (Time 3), 95% CI =  [-1.79, 3.76]. The overall 

interaction of group and time was not significant, F(4, 108.75) = 0.91, p = .46, but there was a 

significant effect of group, F(2, 166.82) = 4.77, p = .01. Planned contrasts found that depressive 

symptoms, averaged across all three time points, in the memory strategy group (active control) 

were significantly lower than both the memory specificity group and the no contact control, 95% 

CI = [-5.74, -0.41] and [-6.56, -1.34], respectively, but that there was no significant difference in 
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depressive symptoms between memory specificity group and no contact control, 95% CI =  [-

3.39, 1.64].  

Mediation analyses. Mediation analyses using bootstrapping (PROCESS, Hayes, 2012) 

examined potential indirect effects through memory specificity, rumination, experiential 

avoidance, mindfulness, and executive functioning at post-treatment (Time 2) of the training 

condition on depressive symptoms at follow-up (Time 3). Covariates included gender, lifetime 

history of depression and trauma, presence of a current depressive disorder, and baseline (Time 

1) values of potential mediators and depressive symptoms. 

There was not an indirect effect through memory specificity at post-treatment (Time 2) of 

training condition on depressive symptoms at follow-up (Time 3), CI [-0.13, 0.41]. We also did 

not find indirect effects through rumination, CI [-0.004, 0.05], experiential avoidance, CI [-.05, 

0.003], or mindfulness, CI [-0.008, 0.03], of training condition on depressive symptoms at 

follow-up (Time 3). Similarly, we did not find indirect effects through working memory, CI [-

0.01, 0.08], verbal fluency, CI [-0.04 0.001], or inhibition CI [-0.79, 0.07], at post-treatment 

(Time 2) of training condition on depressive symptoms at follow-up (Time 3).  

Moderation analyses. Analyses were conducted via multiple linear regressions using 

bootstrapping (PROCESS, Hayes, 2012) to assess whether executive functioning, interpretation 

bias, or stressful life events moderated 1) the relationship between training condition and 

depressive symptoms, 2) the relationship between training condition and changes in memory 

specificity, or 3) the relationship between changes in memory specificity and depressive 

symptoms. Covariates included gender, history of depression and trauma, and presence of a 

current depressive disorder.  
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Moderation of training condition to predict change in depressive symptoms. We 

investigated possible moderation effects of baseline (Time 1) executive functioning, 

interpretation bias and stressful life events between baseline (Time 1) and (Time 3) follow-up on 

training condition, controlling for the above-mentioned covariates as well as baseline (Time 1) 

depressive symptoms. Working memory did not moderate the relationship between training 

condition and depressive symptoms at follow-up (Time 3), t = -1.08, p = .29. Similarly, neither 

verbal fluency, t = 1.21, p = .23, or inhibition, t = 1.12, p = .27, or stressful life events between 

baseline (Time 1) and follow-up (Time 3), t = 0.69, p = .49, moderated the relationship between 

training condition and depressive symptoms at follow-up (Time 3). However, interpretation bias 

marginally moderated the relationship between training condition and depressive symptoms at 

follow-up (Time 3), t = -1.94, p = .06. For individuals with a less negative interpretation bias, the 

memory specificity group experienced marginally lower depressive symptoms at follow-up 

(Time 3) relative to the no-contact control group, t = -1.80, p = .08. For those with a more 

negative interpretation bias, there was no significant difference between the memory specificity 

group and the no-contact control group, t = -0.94, p = .35. The effect of being in the memory 

specificity group (relative to the memory strategy group) on depressive symptoms at follow-up 

(Time 3), was not moderated by interpretation bias, t = 1.07, p = .29, and being in the memory 

strategy group (relative to the no- contact control) on depressive symptoms at follow-up (Time 

3), was not moderated by interpretation bias, t = 0.63, p = .53. 

Moderation of training group to predict change in memory specificity. Working memory 

did not moderate the relationship between training group and change in memory specificity 

between baseline (Time 1) and post-treatment (Time 2), t = 0.38, p = .70. In addition, verbal 

fluency, t = 0.12, p = .90, inhibition, t = -0.74, p = .46, and interpretation bias, t = 0.04, p = .97, 
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did not moderate the relationship between training group and change in memory specificity 

between baseline (Time 1) and post-treatment (Time 2). However, stressful life events from 

baseline (Time 1) through post-treatment (Time 2) moderated the relationship between training 

group and change in memory specificity, t = 2.01, p <.05 (Figure 2). At low levels of stress, the 

memory specificity group increased in specificity relative to the no-contact control, t = 2.42, p = 

.02, but there was no difference between these groups at high levels of stress, t = 0.45, p = .65. 

The effect of being in the memory strategy group (relative to the memory specificity and no- 

contact groups) on the change in memory specificity between baseline (Time 1) and post-

treatment (Time 2) was not moderated by stress, t =  1.30, p = .20. 

Moderation of change in memory specificity to predict depressive symptoms. Controlling 

for baseline (Time 1) depressive symptoms, working memory at baseline (Time 1) did not 

moderate the relationship between the change in memory specificity between baseline (Time 1) 

and post-treatment (Time 2) and depressive symptoms at follow-up (Time 3), t = 0.13, p = .89. 

Additionally, neither verbal fluency, t = -0.19, p = .85, inhibition, t = 0.77, p = .44, or 

interpretation bias, t = - 0.14, p = .89, moderated the relationship between the change in memory 

specificity and depressive symptoms at follow-up (Time 3). Controlling for stressful life events 

that occurred before baseline (Time 1), stressful life events between baseline (Time 1) and post-

treatment (Time 2) marginally moderated the relationship between the change in memory 

specificity between baseline (Time 1) and post-treatment (Time 2) and depressive symptoms at 

follow-up (Time 3), t = 1.95, p = .06. Increased memory specificity predicted higher depressive 

symptoms among individuals with more stressful life events, t = 2.24, p = .03, but not among 

those with fewer stressful life events, t = -0.83 p = .41.  
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Discussion 

The findings of this study offer little support for memory specificity training (MeST) as 

an efficacious intervention for young adults with depressive symptoms. As expected, MeST 

increased the specificity of autobiographical memories during the four weeks of training, and 

changes were maintained through the follow-up. Study findings suggest that MeST is able to 

increase the specificity of autobiographical memories most effectively when the participant is not 

concurrently experiencing higher numbers of stressful life events. Although memory specificity 

increased in the MeST group, all three groups experienced significant decreases in depressive 

symptoms over time. The active control condition (memory strategy training) had lower 

symptoms averaged across all three timepoints but there was not an effect of training condition 

over time. However, for those with less negative interpretation bias at baseline, depressive 

symptoms were marginally lower at follow-up for the MeST group compared to the no-contact 

control condition (but not when compared to the active control condition of memory strategy 

training).  

Surprisingly, across groups, increases in memory specificity during the training period 

were marginally more likely be associated with higher levels of depressive symptoms at follow-

up if individuals also were undergoing more stressful life events during this period. This 

contradicts two earlier studies of MeST (although stressful life events were not assessed during 

these prior studies) and OGM literature that supports increased specificity as leading to lower 

depression over time. However, this was the first investigation of MeST that had subclinical 

levels of depressive symptoms on average; although approximately one-fifth of the sample met 

diagnostic criteria for a current depressive disorder (including dysthymia), the mean level of 

symptoms in the group was in the mild range. Evidence has demonstrated that low memory 
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specificity may reduce levels of distress during a mild aversive experience (Raes, Hermans, 

Williams, & Eelen, 2006) and university students who displayed low levels of autobiographical 

memory specificity demonstrated less emotional distress when learning of exam failures 

(Hermans, de Decker et al., 2008). However, individuals who reported more negative affect 

following a frustrating task also reported higher levels of autobiographical memory specificity 

(Raes et al., 2003). It is possible that memory specificity training leads to negative affect in less 

depressed individuals who experience high levels of stress or that given additional time for a 

specific retrieval style to become habitual for the MeST group, we may find depressive 

symptoms negatively correlated with specificity at a later follow-up.  

In addition, we found a trend for MeST participants who interpreted ambiguous situations 

less negatively to experience decreases in depressive symptoms relative to the no-contact control 

group. Evidence supports that the relationship between overgeneral autobiographical memory 

and depression is not valence-specific (Griffith, Kleim, Sumner, & Ehlers, 2012) and MeST is 

hypothesized to reduce depressive symptoms by increasing the specificity of both positive and 

negative memories, without influencing valence. However, if specific autobiographical 

memories are retrieved but the situations that comprise those memories are being interpreted 

negatively, this may prevent significant reduction in depressive symptoms. Alternatively, it may 

be difficult for those with a more negative interpretation bias to reduce depressive symptoms by 

increasing the specificity of autobiographical memories as they may experience higher levels of 

negative affect while retrieving specific details. As CBT-I (Joorman, Waugh, & Gotlib, 2015) 

has been found to modify interpretation bias in the positive direction as well as have positive 

effects on mood and memory, it may be beneficial to employ MeST and CBT-I in conjunction 

with one another.  
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 Taken together, findings do not support that MeST effectively reduces depressive 

symptoms in a dysphoric undergraduate sample except perhaps for those with low levels of 

negative interpretation bias (and only when compared to a no-contact control). In addition, stress 

modified the effectiveness of the training, as the MeST group experienced increases in specific 

memories solely when participants had experienced low (and not high) levels of stressful life 

events. Although this suggests that MeST may not be effective for individuals who are under 

higher levels of stress, again results were not significantly different than the active control 

condition. Strengths of this study include that this was an examination of the efficacy of MeST in 

the largest sample to date and the first study to compare the intervention to an active control 

condition. It was also the first to investigation modifiers of MeST; we found modification of the 

relationship between training condition and memory specificity by stress and modification of the 

relationship between condition and depressive symptoms by interpretation bias. Randomization 

of the sample was successful, as the three groups did not differ on any baseline variables, and 

only individuals in the MeST group had significant increases in memory specificity after 

training, which supports that the intervention was implemented successfully. The young adults in 

our study also reported that they enjoyed MeST and training sessions were well attended.  

Given evidence that working memory (Neshat-Doost, Dalgleish, & Golden, 2008; Ros, 

Latorre, & Serrano, 2010) and verbal fluency (Williams & Dritschel, 1992) influence 

autobiographical memory specificity, it is disappointing that we did not find training to be 

moderated by inhibition, working memory, or verbal fluency. However, our sample was high 

functioning and levels of executive functioning were generally high. In addition, there was 

significant attrition between baseline and follow-up assessments and individuals in the training 

groups who did not attend at least two sessions were eliminated from analyses; thus, there may 
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have been insufficient power to detect these relationships in our sample. Another limitation of 

the present study is that many individuals in our sample had only mild levels of baseline 

depressive symptoms and we might not have observed significant reductions in symptoms due to 

floor effects. Future research might examine MeST in a larger sample over a longer period to 

determine the effects of training and the optimal “dose” (e.g., number of sessions and duration of 

sessions) as well as if training prospectively predicts depressive episodes in those with symptoms 

currently at subclinical levels or individuals remitted from a prior depressive episode. 

Although not a robust endorsement for MeST as an efficacious intervention, the results of 

the present study support its further investigation. MeST needs to continue being examined in 

pilot studies before progressing to efficacy and effectiveness trials against existing evidence-

based interventions (Hitchcock, C., Werner-Seidler, A., Blackwell, S. E., & Dalgleish, T., 2016).  

Research is currently in progress that investigates the effects of training individuals to develop a 

more flexible autobiographical memory retrieval style (i.e., utilizing both general and specific 

autobiographical memories effectively; Hitchcock, 2015), related to the idea that it may not be 

solely reduced ability to generate specific memories that leads to negative psychological 

outcomes, but rather the inability to flexibly use both specific and general autobiographical 

memories that results in symptoms of psychopathology. In addition (as several of our 

participants mentioned), MeST might be effectively delivered to young adults in an online 

format, so future studies may want to investigate the feasibility of online training. Finally, 

compared to healthy controls, depressed individuals display blunted activity in the medial 

temporal and prefrontal cortex during the recall of specific autobiographical memories and 

differential activation of brain regions during recall has been found in those remitted from or at 

risk of depression (Young, Bellgowan, Bodurka, & Drevets, 2015). Incorporating neuroimaging 
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into studies can help determine if MeST leads to changes in neural function in regions implicated 

in autobiographical memory recall as well as self-referential processing, rumination, and 

emotional control.  
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Table 1.1 

Descriptive statistics and group differences in study variables  
Variables Specificity Training   

(N = 25) 
Strategy Training 

(N = 27) 
No Contact 

(N = 28) 
Total  

(N=80) 
Difference  

 M (N) SD (%) M (N) SD (%) M (N) SD (%) M (N) SD (%) 
F (t) 

% Female  (18) (72) (21) (77.8) (24) (85.7) (63) (78.8) 0.74 

# sessions  3.52 0.77 3.24 1.09 - - 3.38 0.95 (1.05) 

Current Dep (4) (16.7)a (6) (22.2) (7) (25) (17) (21.3)a 0.77 

Past Dep (14) (58.3)a (20) (74.1) (19) (67.9) (53) (67.1)a 0.70 

Lifetime Trauma 1.76 1.36 1.70 1.46 1.39 1.50 1.61 1.44 0.51 

Time 1           

Avoidance  28.20 8.93 25.11 6.81 27.36 6.57 26.86 7.48 1.21 

Depressive Sx  17.60 9.38 16.15 8.19 18.11 7.89 17.29 8.41 0.39 

Mindfulness  50.92 13.78 54.00 8.44 52.04 10.16 52.35 10.87 0.53 

Rumination  27.96 5.74 26.93 4.45 27.04 3.95 27.29 4.70 0.37 

Trauma Sx  23.28 13.80 21.81 11.88 21.61 11.08 22.20 12.12 0.14 

Stress  4.60 3.67 6.04 3.90 6.00 4.06 5.58 3.89 1.15 

Verbal 
Fluency 

59.68 10.53 59.56 8.17 60.50 9.81 59.93 9.42 0.08 

Working 
Memory  

16.36 3.12 15.56 3.76 17.29 3.85 16.41 3.63 1.59 

Inhibition 8.99 0.37 8.89 0.45 8.81 0.52 8.90 0.45 0.90 

Interpretation 
Bias 

-8.36 24.99 -12.07 24.04 -13.07 24.64 -11.26 24.32 0.27 

Specific 
Memories 

4.72 1.97 4.74 1.99 4.89 1.79 4.79 1.89 0.07 

 Specificity Training   
(N = 24) 

Strategy Training 
(N = 21) 

No Contact 
(N = 20) 

Total  
(N=65) 

Difference 
(F) 

Time 2          

Avoidance  23.33 9.33 20.95 6.95 22.65 9.02 22.35 8.46 0.45 

Depressive Sx  12.50 12.59 10.10 10.21 12.15 10.42 11.62 11.08 0.29 

Mindfulness 58.25 13.21 58.52 13.57 60.80 11.08 59.22 12.57 0.25 
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Table 1.1 

Continued  

 
 
 

Specificity Training  (N 
= 24) 

Strategy Training 
(N = 21) 

No Contact 
(N = 20) 

Total  
(N=65) 

Difference 
(F) 

Time 2          

Rumination  25.29 6.27 24.76 4.92 25.35 5.81 25.14 5.63 0.07 

Trauma Sx  18.50 13.89 14.00 11.01 15.25 11.21 16.05 12.18 0.82 

Stress  3.67 3.21 4.57 1.96 3.95 3.56 4.05 2.97 0.52 

Verbal Fluency 67.00 12.74 66.50 10.80 65.60 11.31 66.40 11.51 0.08 

Working Memory 17.83 4.27 16.36 4.12 18.15 3.68 17.43 4.06 1.19 

Inhibition 9.10 0.31 9.10 0.36 8.93 0.52 9.05 0.40 1.18 

Specific Memories 6.82 1.68 5.27 2.25 5.30 2.34 5.81 2.20 3.83* 

 Specificity Training   
(N = 24) 

Strategy Training 
(N = 20) 

No Contact 
(N = 22) 

Total  
(N=66)  

Difference 
(F) 

Time 3          

Avoidance  25.08 9.27 23.85 7.75 23.59 8.05 24.21 8.33 0.21 

Depressive Sx  11.50 10.78 9.80 10.27 12.73 11.14 11.39 10.65 0.39 

Mindfulness  60.88 14.78 60.20 11.44 56.91 14.11 59.35 13.53 0.54 

Rumination  25.42 5.89 24.15 5.19 24.18 4.67 24.62 5.25 0.43 

Trauma Sx  17.33 14.24 22.15 13.41 12.50 10.95 17.18 13.35 2.90 

Stress  4.13 3.90 4.65 3.38 5.23 3.68 4.65 3.65 0.52 

Verbal Fluency 65.55 10.38 72.85 13.55 66.00 13.52 67.98 12.77 2.20 

Working Memory 18.82 4.98 17.75 4.64 18.48 3.06 18.37 4.27 0.33 

Inhibition 9.17 0.24 9.07 0.40 9.14 0.30 9.13 0.31 0.45 

Specific 
Memories 

6.82 1.44 5.25 1.94 5.59 1.56 5.91 1.76 5.34** 

 

Note. * p < .05, ** p < .01, *** p < .001. a One participant missing diagnostic information.  
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Table 1.2 

 

 Correlations between study variables at baseline 

 

 

* p < .05, ** p < .01, *** p < .001.

 Measure 1 2 3 4 5 6 7 8 9 10 11 

1. Avoidance  ---           

2. Depressive 

Sx  

.57*** ---          

3. Mindfulness  -.44*** -.28* ---         

4. Rumination  .49*** .28* -.23* ---        

5. Trauma Sx  .66*** .66** -.44*** .44*** ---       

6. Stress .02 .12 -.01 -.14 -.01 ---      

7. Verbal 

Fluency 

.02 .11 .15 .08 .08 .04 ---     

8. Working 

Memory 

.02 .03 .12 -.02 -.01 --.08 -.14 ---    

9. Inhibition .06 .10 -.06 -.03 .08 <.01 .09 -.08 ---   

10. Interpretation 

Bias 

-.34** -.32** .31** -.11 -.33** -.26* .19 -.12 -.05 ---  

11. Specific 

Memories 

-.02 .13 .08 <.01 .01 -.06 -.11 .12 .02 -.07 --- 
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Figure 1.1. CONSORT Table 

 

Assessed for eligibility (n=109) 

Excluded  (n= 29) 

♦  Not meeting inclusion criteria (n= 7) 
♦  Unable to attend the scheduled training 

sessions (n= 22) 

Allocated to no-contact control 

(n=  34) 

NO CONTACT CONTROL 

Allocation    

Post-Assessment    (T2)    

Randomized (n=80) 

Allocated to active intervention 
MeST (n= 33) 

MEMORY SPECIFICITY  

Allocated to active control  
(n= 33 ) 

MEMORY STRATEGY  

Follow-Up    Assessment    (T3)    

Lost to follow-up 
(n= 6) 

 

Lost to follow-up 

(n= 10) 
 

Lost to follow-up 
(n= 11)  

 

Pre-Assessment    (T1)    

Lost to follow-up 

(n= 6) 
 

Lost to follow-up 
(n= 0) 

 

Lost to follow-up 
(n= 1) 

 

Analysis    

Analysed  (n= 22) 
 

Analysed  (n= 22) 

♦ Excluded from 

analysis (n=  1) 
did not attend at 

least 2 classes or 
number of classes 
missing 

Analysed  (n= 16) 

♦ Excluded from 

analysis (n=  5) 
did not attend at 

least 2 classes or 
number of classes 
missing 
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Figure 1.2. MeST group increases in memory specificity under low stress.  * p < .05. 
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CHAPTER 2 
 

LITERATURE REVIEW 

 

 
Autobiographical memory as a therapeutic agent 

 
Autobiographical memory refers to the personalized, cognitive database that includes 

specific episodic memories of past events and more conceptual, self-relevant information 

(Williams et al., 2007; Williams & Broadbent, 1986). Substantial support exists that 

autobiographical memories affect our mood and our well-being as well as the onset and course of 

several forms of psychopathology (Williams et al., 2007). Furthermore, it is not just the content 

of memories that affects emotions, but also their level of specificity (i.e., specific memories are 

ones occurring once in a particular location for less than a day). 

Evidence supports that autobiographical memories are not fixed entities, but may be 

modified and reconstructed during retrieval (Berntsen & Rubin, 2012; Raes et al., 2009). There 

are troublesome aspects to this finding, such as false memories in the legal system; however, if 

we are not just passive spectators of our memories, perhaps we may intentionally manipulate 

autobiographical memories to alleviate symptoms of psychopathology. If it is possible to use 

autobiographical memories to alter our mood (e.g., by increasing their level of specificity), this 

may open up new opportunities for the development of interventions for psychological disorders. 

Indeed, novel interventions are needed as the societal cost of psychological disorders is 

staggering and a significant number of individuals do not respond to current treatment options, 

experience frequent relapse or residual symptoms, or find that previously helpful treatment 

methods are no longer effective (e.g., Fava, Ruini, & Belaise, 2007). Many existing treatments 

are applied generically to all who receive a diagnosis and not with regard to the specific patterns 

of symptoms or difficulties shown by the individual (Brewin et al., 2009). Additionally, some 
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individuals are not able to afford the cost of existing treatments or do not find them accessible or 

tolerable (Hollon, Thase, & Markowitz, 2002). The modification of autobiographical memories 

may serve as an effective alternative or adjunct to currently available interventions for 

psychological disorders.  

As a therapeutic agent, autobiographical memory has been primarily utilized in a life 

review therapy protocol that incorporates positive specific memories. Recently, training to 

increase the specificity of autobiographical memories has also been investigated. There is robust 

support for possible mechanisms (e.g., rumination, problem-solving) by which modification of 

autobiographical memories decreases symptoms of depression. Although autobiographical 

memory has been primarily integrated into interventions for depressive disorders, recent 

evidence suggests that autobiographical memory may be effectively incorporated across several 

disorders. In sum, substantial evidence indicates that the use of autobiographical memory in 

clinical interventions may serve as a fertile area of future study. 

1. Overgeneral Autobiographical Memory  

Overgeneral autobiographical memory refers to the finding that some individuals, when 

asked to retrieve a specific memory in response to a cue word, retrieve memories that are 

categorical events (e.g., “I used to play tennis every Tuesday”) or extended events that lasted 

longer than a day (e.g., “When I was on a cruise”), rather than an event that occurred on one day 

at a particular time and place (e.g., “Last Thanksgiving, I ate too much pie and felt awful”).  

Autobiographical memories are thought to be stored in hierarchical fashion (Conway & 

Pleydell-Pearce, 2000) from broad abstract life themes (e.g., “relationships”) to time periods in 

one’s life (e.g., “graduate school”) to general classes of repeated events (“Tuesday morning 

meetings”) to specific events which include sensory-perceptual information (“my graduation on 
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Saturday, May 20th). Voluntary retrieval of an autobiographical memory does not ensue as a 

search through static records; instead, it is a generative process that involves the reconstruction 

of memories by the activation and inhibition of event related details, which are influenced by 

current goals (Williams et al., 2007). When an individual is asked to retrieve a specific memory 

in response to a cue word, the memory search is thought to occur from the top down as activation 

spreads from broad themes to time periods to repeated events to a specific memory (Figure 1). 

Any mechanism that lead to a truncation of the search at a more intermediate level (e.g., repeated 

events) would likely lead to the retrieval of an overgeneral rather than specific autobiographical 

memory (Williams et al., 2007). 

The CaRFAX model (Williams et al., 2007) posits three underlying mechanisms of 

overgeneral autobiographical memory (Figure 2):  CaR (capture and rumination), FA (functional 

avoidance) and X (deficits in executive functioning). If a cue word is considered relevant to an 

individual’s self-image or recent concerns, this intermediate level information can “capture” 

cognitive resources and spur ruminative thinking (Williams et al., 2007). Instead of moving 

down the hierarchy, the search may move laterally onto other self-relevant information at an 

intermediate level, so that the search is truncated at a more general, abstract level (Williams et 

al., 2007).  Negative self-schemas, which play a significant role in depression, may be activated 

in this process (Sumner, 2012). This “capture” may be more likely if the information is 

elaborated or activated often, such as occurs with frequent rumination, as intermediate level 

connections are strengthened and reinforced (Williams et al., 2007). 

The CaR-FA-X model also proposes that the nonspecific retrieval of memories may serve 

as an experiential avoidance strategy that passively reduces the emotional distress associated 

with the recall of aversive experiences (Sumner, 2012; Williams et al., 2007). As retrieving 
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memories of aversive experiences in a more general and less specific manner is thought to lessen 

the affect that may occur with the recollection of episodic details, overgeneral retrieval of 

autobiographical memories may be used as a form of affect regulation or “functional avoidance” 

(Sumner, 2012; Williams et al., 2007). Overgeneral memory retrieval may down regulate the 

distress generated by aversive experiences by truncating generative retrieval at an intermediate, 

more abstract stage; if negative affect is subsequently reduced, this would negatively reinforce an 

overgeneral memory retrieval style (Sumner et al., 2014). Functional avoidance may be linked to 

early traumatic experiences and reduced autobiographical memory specificity has been found in 

those who experience specific trauma (i.e., burns) in early life rather than adulthood (Stokes, 

Dritschel, & Bekerian, 2004). 

Finally, as detailed in Conway and Pierce’s (2000) model of memory, retrieval is an 

effortful process that requires significant cognitive resources (Williams et al., 2007). Executive 

functions are necessary to guide the search process, hold task instructions in working memory, 

and evaluate the progress of retrieval (Williams et al., 2007). Impaired executive functioning 

may lead to an inability to focus on retrieval, resulting in early truncation of the hierarchical 

memory search at an intermediate level and the generation of an overgeneral rather than a 

specific memory (Sumner, 2012; Williams et al., 2007). Deficits in executive control may also 

lead to failures to inhibit inappropriate responses during the search for a specific memory and so 

result in the retrieval of an overgeneral memory (Sumner et al., 2014). All three underlying 

mechanisms may contribute to overgeneral memory retrieval alone or in interaction with each 

other as each mechanism acting alone may not be sufficient to explain all of the evidence 

(Sumner et al., 2014 (Williams et al., 2007). For example, impaired executive function may lead 

to failures to inhibit task-irrelevant information, thus compounding the effect of capture errors 
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and ruminative processes on retrieval (Williams et al., 2007).  

PTSD and depression are both associated with higher levels of rumination and intrusive, 

self-relevant information, which may make it more difficult for an individual to inhibit 

competing material and remain focused on specific memory retrieval (Williams et al., 2007). 

Higher levels of overgeneral autobiographical memory have been reliably found in those with 

depression or a history of trauma (Williams et al., 2007). Individuals with a history of depression 

display more overgeneral retrieval of autobiographical memories when compared to never-

depressed individuals (Sumner, 2010) and those with higher levels of overgeneral memory are 

slower to recover from an episode of depression (Peeters, Wessel, Merckelbach, & Boon-

Vermeeren, 2002; Raes et al., 2006). Additionally, individuals with a trauma history show a bias 

for overgeneral memory retrieval even for autobiographical memories unrelated to their trauma 

(Williams et al., 2007); evidence suggests it is not just trauma history that predicts overgeneral 

memory retrieval but the way that individuals respond to or cope with their trauma (e.g., 

avoidance, Kuyken & Brewin, 1995). 

Existing prospective studies have shown overgeneral autobiographical memory to be a 

trait-like characteristic that predicts onset of depressive symptoms and episodes (Rawal & Rice, 

2012; Sumner, 2010). High levels of overgeneral memories and low levels of specific memories 

have been found to be better predictors of the course of a depressive episode than depression 

severity, rumination, self-esteem, or dysfunctional attitudes (Hermans et al., 2008). Even in 

individuals remitted from depression, overgeneral memory levels remain high (Mackinger, 

Loschin, & Leibetseder, 2000; Mackinger, Pachinger, et al., 2000; Williams & Dritschel, 1988) 

and it may serve as a marker of future vulnerability (Williams et al., 2007). 

2. Life Review Therapy  
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As an intervention, life review therapy may be differentiated from reminiscence and life 

review (Webster, Bohlmeijer, & Westerhof, 2010). The broad category of reminiscence 

encompasses any kind of strategy encouraging the recall of autobiographical memories, usually 

implemented with older adults; life review is a subset of reminiscence using a more systematic 

protocol to elicit memories from the individual — usually by direct questions and prompts that 

make reference to specific periods of the lifespan (Webster et al., 2010). Life review therapy is 

life review that aims to improve well-being, often including a decrease in depressive symptoms 

(Webster et al., 2010).   

Previous meta-analyses have found large reductions in depressive symptoms for 

implementations of reminiscence interventions (e.g., Chin, 2007, Pinquart, Duberstein, & 

Lyness, 2007); however, excluding studies without a control condition resulted in an overall 

medium effect on life satisfaction and emotional well-being for 15 reminiscence-based 

interventions with older adults (Bohlmeijer, Roemer, Cuijpers, & Smit, 2007). Further analyses 

found that the interventions that employed life review (n = 7) were more effective than those that 

used simple reminiscence (n = 8) and a large effect size was found for the life review 

interventions (Bohlmeijer et al., 2007). Although the exclusion of studies without a control 

condition is a strength of this meta-analysis, several weaknesses limit the generalizability of 

results: included studies were often hampered by high drop-out rates (some higher than 25%), 

there was a great degree of heterogeneity in the protocols of the interventions, and as may be 

expected in samples of older adults, the majority of the study participants were women.  

A recent meta-analysis of 128 studies that implemented reminiscence interventions 

(Pinquart & Forstmeier, 2012) found an overall moderate effect on depressive symptoms. Again, 

larger effects on symptoms of depression were found for interventions specifically employing 
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life review therapy and for interventions conducted with clinically depressed individuals 

(Pinquart & Forstmeier, 2012). Additionally, the meta-analysis found that the number of 

sessions, the format of the session (i.e., group vs. individual), and age did not moderate the effect 

of the reminiscence-based interventions on outcome variables (Pinquart & Forstmeier, 2012). 

However, it is difficult to conclude that reminiscence would improve well-being or decrease 

depressive symptoms in younger individuals, as only six studies included in this meta-analysis 

were conducted with participants younger than 60 years of age.  

Informed by the body of work demonstrating that individuals who were depressed 

recalled more overgeneral and less specific autobiographical memories, the protocol for some 

life review therapy interventions has included an explicit emphasis on generating positive 

specific autobiographical memories from different periods of the lifetime. In the earliest use of 

this protocol, life review therapy intervention that elicited positive specific memories was 

conducted with a group of older adults with clinically significant depressive symptoms and no 

evidence of dementia; approximately half of the experimental condition and a third of the non-

active control condition met criteria for major depression (Serrano, Latorre, Gatz, & Montanes, 

2004). In four once-a-week sessions in which participants were asked direct questions (e.g., 

What is the most pleasant situation that you remember from your childhood? During 

adolescence, what moment do you remember as special because it was the first kiss you received 

or because you shared something special with someone with whom you were in love?) designed 

to generate specific memories from particular periods of their lifespan, a different life period was 

focused upon each week (Serrano et al., 2004). It should be highlighted that intervention 

questions were designed to solely elicit positive specific memories and not neutral or negative 

memories. 
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Those in the life review therapy condition generated more specific memories at the post-

assessment. Individuals in the life review group also reported more life satisfaction and fewer 

symptoms of hopelessness and depression than the control group (Serrano et al., 2004). After the 

intervention, the proportion meeting criteria for major depression in the life review condition 

dropped from 50% to 25% and stayed stable in the control condition (Serrano et al., 2004). Most 

importantly, the change in the number of specific memories was correlated with changes in 

depressive symptoms, hopelessness, and life satisfaction and the effect of the life review 

condition on all three outcomes was mediated by the change in the number of specific memories 

generated (Serrano et al., 2004). Post-hoc analyses found that the increases in autobiographical 

memory specificity in the life review condition were due to increases in positive and neutral 

specific memories, but not negative specific memories (Serrano et al., 2004). However, the study 

did not include an active control or follow-up assessments and the sample size was relatively 

small. Serrano et al (2004) suggested that an alternative explanation for their findings could be 

that the intervention led to decreased depressive symptoms, which then resulted in increased 

specific memories.  

The same life review protocol was also implemented in a sample of older women with 

clinically significant symptoms of depression (Gonçalves, Albuquerque, & Paul, 2009). For four 

weeks, the women participated in two life review therapy sessions per week that were designed 

to elicit positive specific autobiographical memories from distinct life periods (e.g., Do you 

remember receiving a present, being a child or an adolescent, which made you extremely happy? 

Do you remember achieving an important goal, when you were an adult?). As with the previous 

study, the intervention led to large increases in the specificity of autobiographical memories and 

life satisfaction and a large decrease in depressive symptoms; there was also an increase in the 
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positive valence of memories generated (Gonçalves et al., 2009). Although this examination 

provided additional support for this protocol, it did not include a control condition in the study 

design.  

The first test of the life review therapy protocol against an active control did not support 

the protocol as an intervention for depression beyond the effects of supportive therapy in a 

sample of clinically depressed older adults concurrently treated with antidepressants (Selva et al., 

2012). The life review intervention consisted of four weekly sessions in which group members 

were prompted to recall positive specific memories from multiple lifetime periods. As well as 

pre-and-post intervention assessments, the study conducted two follow-up assessments six weeks 

after the intervention and six months after the intervention. Results found both conditions 

resulted in decreased symptoms of depression with no significant differences between the life 

review and supportive therapy conditions (Selva et al., 2012). For both conditions, most of the 

decreases in depressive symptoms took place between the pre-assessment and post-assessment, 

individuals who produced more specific memories at the pre-assessment had lower initial levels 

of depressive symptoms and demonstrated steeper rates of decrease in depressive symptoms 

(Selva et al., 2012). However, those in the life review therapy condition who completed all four 

sessions of the intervention experienced significant increases in specific memories and this did 

not hold for those in the supportive therapy condition (Selva et al., 2012).  

Although a multi-site randomized controlled trial (RCT) implemented at both urban and 

rural mental health centers (Korte, Bohlmeijer, Cappeliez, Smit, & Westerhof, 2012) provided 

some support for the effectiveness of this life review protocol against an active control condition, 

the life review protocol was combined with narrative therapy and it was not possible to isolate 

the effects of the former from the latter. In a sample of older adults with subclinical symptoms of 
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depression, the combined life review/narrative therapy resulted in a significant reduction in 

depressive symptoms when compared to “care as usual” and the reduction in depressive 

symptoms was maintained at a follow-up nine months later (Korte et al., 2012). No differences in 

the effects were found between individuals who had mild depressive symptoms and those whose 

symptoms were more severe or for those participants who had prior episodes of major depression 

(Korte et al., 2012).  

Most recently, the life review protocol expanded to six weekly sessions was tested 

against an active control condition (media workshop) with older adults (Latorre et al., 2013). 

Participants in both conditions experienced increases in life satisfaction; however, those in the 

life review therapy condition had significantly larger decreases in depressive symptoms and 

increases in specific memories, when compared to the active control (Latorre et al., 2013). 

Additional analyses found that the life review therapy resulted in significantly larger increases in 

positive specific memories than in the active control condition; however, the increases in 

negative specific memories did not differ between conditions (Latorre et al., 2013). Interestingly, 

for participants in both conditions, decreases in negative specific memories predicted greater life 

satisfaction (Latorre et al., 2013). The study authors theorized that the protocol increased recall 

of positive specific memories, reduced accessibility to negative specific memories, and the 

reduced access to negative specific memories led to increases in life satisfaction (Latorre et al., 

2013).. 

The above review finds significant support for life review therapy that elicits positive 

specific memories as an intervention for depressive symptoms in older adults (Gonçalves et al., 

2009; Serrano et al., 2004). This life review protocol was examined against active control 

conditions and was found to significantly increase the generation of positive specific memories 
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and reduce depressive symptoms in clinically depressed and dysphoric older adults, which were 

maintained at follow-up (Korte et al., 2012; Latorre et al., 2013). The protocol was also 

implemented in the “real world” setting of mental health centers and found to effectively reduce 

symptoms of depression (Korte et al., 2012). However, one study found no difference in the 

reduction of depressive symptoms for the life review therapy protocol when compared to the 

active control of supportive therapy with depressed older adults receiving pharmacotherapy 

(Selva et al., 2012). Results of this study did support the relationship between specific 

autobiographical memories and depressive symptoms, as participants who produced more 

specific memories had lower initial levels of depressive symptoms and demonstrated a steeper 

rate of decrease in their symptoms (Selva et al., 2012).   

Studies of this life review protocol have been conducted primarily with older adults and 

studies with younger participants are limited in number. Some of the interventions were also 

implemented with relatively small sample sizes and attrition was often a problem; such 

limitations restrict the generalizability of study findings. Additionally, this life review protocol 

includes the unstated assumption that only the increased generation of positive specific memories 

is of therapeutic benefit (Parker, 1995) and the “more positive the content of the reminiscence, 

the greater the therapeutic benefit” (Parker, 1995, p.523). Consequently, the use of negative 

specific memories in life review therapy has yet to be examined. As another line of 

autobiographical memory intervention research (memory specificity training, see next section) 

has demonstrated that the recall of both positive and negative specific memories may be 

therapeutically beneficial, life review may profit from the introduction of negative specific 

memories into the intervention protocol. In addition, emphasizing the recall of both negative and 

positive specific autobiographical memories would allow research to examine whether benefits 
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of this life review protocol depend on the valence of the memories generated.  

3. Memory Specificity Training  

Evidence suggests that the tendency to recall overgeneral autobiographical memories can 

be modified through training. Ten female inpatients with significant depressive symptoms 

increased the specificity of their autobiographical memories after four weekly training sessions 

of Memory Specificity Training (MeST; Raes, Williams, & Hermans, 2009). In small groups, 

participants received psychoeducation on the relationship between memory and depression and 

were prompted to recall neutral, positive, and (eventually) negative specific autobiographical 

memories; group members were encouraged to fully flesh out each autobiographical memory 

using concrete and sensory rich details (Raes et al., 2009). Participants also completed daily 

homework, which involved recalling and detailing specific autobiographical memories for given 

cue words and generating specific autobiographical memories from daily experiences, and 

practiced becoming mindful of when they were being overgeneral in their thought processing 

and shifting to more specific encoding and retrieving of autobiographical memories (Raes et al., 

2009). 

Post-intervention, participants significantly increased in the specificity of their 

autobiographical memories (Raes et al., 2009). Rumination, cognitive avoidance and problem-

solving are hypothesized mediators of the relationship between memory specificity and 

depression and participants experienced decreases in hopelessness, rumination, and cognitive 

avoidance and increases in problem-solving (Raes et al., 2009). Individuals who experienced the 

greatest increases in memory specificity also experienced the largest changes in the three 

hypothesized mediators and additional analyses found that increases in memory specificity were 

not simply due to a decrease in depressive symptoms (Raes et al., 2009).  
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Unfortunately, this initial investigation of MeST was conducted with a small sample of 

women in an inpatient setting and did not include a control group or follow-up assessments 

(Raes et al., 2009). Additionally, the effect of the training on depressive symptoms was not 

evaluated as study authors hypothesized this would largely take place in the weeks following the 

training and the study design did not include follow-up assessments (Raes et al., 2009; Williams 

et al., 2007). Despite limitations, this preliminary study provided notable evidence that memory 

specificity was modifiable in those with severe clinical presentations in a relatively short period 

of time.  

A second investigation of MeST (Neshat-Doost et al., 2013) was implemented in five 

weekly training sessions with a group of bereaved Afghani adolescents (all had lost a father due 

to war and were currently refugees in Iran) with significant depressive symptoms. After five 

weeks, the treatment group significantly increased the specificity of their autobiographical 

memories compared to a no-contact control condition (Neshat-Doost et al., 2013). Although 

there was not a significant difference between the training and control conditions in changes in 

depressive symptoms immediately post-treatment, the training condition had significantly 

reduced depressive symptoms when compared to the control condition at the two-month follow-

up (Neshat-Doost et al., 2013). This finding supports the hypothesis that the effect of training on 

depressive symptoms would emerge in post-training assessments (Raes et al., 2009; Williams et 

al., 2007). Most importantly, increases in autobiographical memory specificity mediated the 

effect of training condition on depressive symptoms at the follow-up, which suggests that the 

training resulted in increases in memory specificity and increased memory specificity caused 

reductions in depressive symptoms (Neshat-Doost et al., 2013).  

This second investigation was the first trial of MeST that included a control group and 
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that examined the causal relationship between memory specificity and symptoms of depression. 

MeST was effectively employed in an adolescent sample (Mage = 15) and with a non-Western 

refugee sample, both of which suggest that memory specificity training may be appropriate for 

individuals of varying ages, backgrounds, and presentations. Limitations of the study included 

that the control group did not receive any type of active intervention, and although a power 

analysis was conducted (based on Raes et al., 2009), sample sizes were small: 12 adolescents in 

the experimental group and 11 in the control condition. Both investigations of MeST found large 

effect sizes for the change in memory specificity from pre- to post-intervention assessment 

(Neshat-Doost et al., 2013; Raes et al., 2009) and the second investigation found a large effect 

for the reduction in depressive symptoms achieved by the follow-up assessment (Neshat-Doost et 

al., 2013). These results support further investigation of MeST in different populations and 

settings and the examination of memory specificity training against an active control condition is 

especially warranted.   

A randomized controlled clinical trial of MeST against an active control (non-directive 

education and support therapy) is currently in progress (Dalgleish et al., 2014).  Inclusion criteria 

for the trial are a current diagnosis of MDD and a low level of autobiographical memory 

specificity and the projected sample size (N= 60) will be the largest to date for an investigation 

of MeST. This trial will implement the same protocol as Neshat-Doost et al. (2013) and Raes et 

al. (2009) in small groups over five weekly sessions; the fifth session provides additional 

revision and practice. Additionally, study assessments will take place post-intervention at three-

month and six-month follow-ups and will examine hypothesized mechanisms (i.e., interpersonal 

problem solving, rumination, cognitive avoidance, and executive control) by which memory 

specificity may result in changes in depressive symptoms (Dalgleish et al., 2014). This trial 
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could provide substantial support for the adoption of MeST as a brief cost-effective option for 

the treatment of depression, either alone or in conjunction with another intervention.  

4. Mechanisms of Life Review Therapy and Memory Specificity Training 

4.1. Rumination.  One of the proposed mechanisms by which life review therapy and 

MeST may lead to decreases in depressive symptoms is through reducing engagement in 

rumination. The cognitive process of rumination, in which individuals engage in repetitive, self-

focused negative thought (Nolen-Hoeksema, 1991), has been reliably associated with increases 

in symptoms of depression (Nolen-Hoeksema et al. 2008; Rood et al. 2009). Consequently, 

inducing a non-ruminative thinking style (i.e., concrete, sensory, and experiential) in individuals 

remitted from depression has been shown to increase the retrieval of specific autobiographical 

memories and decrease the retrieval of overgeneral autobiographical memories (Watkins & 

Teasdale, 2001). 

4.1.1. Rumination as a mechanism of life review therapy. Reminiscence preoccupied with 

past negative events is ruminative and has been linked to greater psychiatric distress (Cappeliez, 

O’Rourke, & Chaudhury, 2005). Such reminiscence about past negative events or “obsessive 

reminiscence” may elicit self-blame or bitterness surrounding past events and so lead to negative 

emotions (Watt & Wong, 1991). Older adults who experience good mental health have been 

found to engage less in obsessive reminiscence (Watt & Wong, 1991).  

Life review therapy, incorporating an online component as well as individual therapy, 

prompted participants to recall positive autobiographical memories in detail with the aim of 

increasing positive mood (Preschl et al., 2012). For older adults with significant depressive 

symptoms, both obsessive reminiscence and depressive symptoms decreased significantly when 

compared to a waitlist control and reductions were maintained at a three-month follow-up 
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(Preschl et al., 2012). Additionally, those individuals with high initial levels of obsessive 

reminiscence benefited most from the intervention in that they experienced the largest decreases 

in depressive symptoms (Preschl et al., 2012).  

Serrano et al. (2004) theorized that their life review protocol increases the retrieval of 

specific autobiographical memories, which decreases rumination; reduced rumination then leads 

to decreased symptoms of depression. Examining this theory, life review therapy using both 

negative and positive specific autobiographical memories was implemented in an online self-

guided format and tested against a similarly formatted expressive writing intervention and a 

waitlist control condition in a sample of older adults with moderate depressive symptoms 

(Lamers, Bohlmeijer, Korte, & Westerhof, 2015). The life review condition emphasized the 

recall of positive specific memories but participants were also asked to recall difficult memories 

(Lamers et al., 2015). Both the life review and expressive writing conditions reduced depressive 

symptoms significantly more than the wait list control and no difference was found between the 

life review and expressive writing conditions (Lamers et al., 2015). The effects of both the life 

review and expressive writing conditions on depressive symptoms were mediated by decreases in 

rumination (Lamers et al., 2015), which supports rumination as a mechanism by which this 

protocol leads to decreases in symptoms of depression. 

4.1.2. Rumination as a mechanism of memory specificity training. As depression remits, 

levels of overgeneral autobiographical memory may remain high unless directly targeted by 

intervention (Brittlebank, Scott, Williams, & Ferrier, 1993; Peeters, Wessel, Merckelbach, & 

Boon-Vermeeren, 2002; Raes et al., 2006). Levels of rumination also continue to be high in 

previously depressed individuals (Nolen-Hoeksema, Parker, & Larson, 1994) and rumination has 

been found to mediate the relationship between memory specificity and the outcome of 
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depression (Raes et al., 2006). In depressed individuals or those remitted from depression, 

overgeneral autobiographical memory and rumination may reinforce one another in bidirectional 

processes that serve to maintain depressed mood (Watkins & Teasdale, 2001). “Overgeneral 

recall can spur ruminative processes focused on the categorical themes that have been accessed. 

Rumination then consolidates these themes, further enhancing the tendency towards overgeneral 

memory” (Dalgleish et al., 2014, p.3).  

Research has shown that overgeneral autobiographical memory is modifiable, at least for 

the short term, by cognitive interventions that decrease or increase rumination. In those with 

significant levels of depressive symptoms, a brief rumination induction was found to increase or 

maintain levels of overgeneral memories, whereas a distraction induction that promoted sensory-

perceptual processing reduced levels of overgeneral memory (Watkins et al., 2000). 

Additionally, the induction of a non-ruminative thinking style in individuals generated lower 

levels of overgeneral autobiographical memories than did the induction of a ruminative style 

(Raes, Watkins, Williams, & Hermans, 2008).  Similarly, in those remitted from depression who 

reported high levels of rumination when depressed, inducing a ruminative information 

processing style reduced autobiographical memory specificity (Crane, Barnhofer, Visser, 

Nightingale, & Williams, 2007). 

Individuals who are currently depressed and those in remission from depression may not 

experience the improved mood resulting from the recall of positive autobiographical memories 

that occurs in depression-naïve individuals (Werner-Seidler & Moulds, 2012). Recalling positive 

memories may lead to rumination in those who are depressed, as they may compare previous 

positive experiences to current negative situations (Williams et al., 2007). However, if depressed 

and formerly depressed individuals are instructed to recall specific and concrete details of 
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positive memories, they experience reductions in negative moods (Werner-Seidler & Moulds, 

2012). Processing the memories using concrete and specific methods may prevent or reduce 

rumination, which decreases negative mood (Werner-Seidler & Moulds, 2012).  

4.2. Problem-solving. Another mechanism by which interventions that increase memory 

specificity such as life review therapy and MeST may decrease depressive symptoms is by 

increasing problem-solving ability. Having access to a rich “database” of specific 

autobiographical memories, which includes successful and unsuccessful problem-solving 

experiences, may help to accurately define problems and to generate effective, detailed solutions 

(Goddard et al., 1996). High levels of overgeneral autobiographical memory may negatively 

impact problem-solving ability (Williams, 1996) as overgeneral autobiographical memories may 

lead to difficulties in recalling specific past experiences to inform present decision-making 

(Belcher & Kangas, 2014). When individuals with more overgeneral autobiographical memory 

retrieval styles encounter life events that require strong problem-solving skills, they may be 

unable to use specific past experiences to help them generate solutions (Sumner et al., 2011). 

Being unable to successfully resolve such problems may result in increases in depressive 

symptoms (Sumner et al., 2011). Poor social problem–solving skills are often demonstrated in 

those diagnosed with major depression (Goddard, Dritschel, & Burton, 1996; Raes et al., 2005), 

and low autobiographical memory specificity may exacerbate this relationship (Williams, 

Barnhofer, Crane, & Beck, 2005). Training that strengthens problem-solving, especially that 

develops a more positive approach or orientation to problem-solving, has been found to be an 

effective intervention for depression (Bell, & D’Zurilla, 2009; Cuijpers, van Straten, & 

Warmerdam, 2007; Nezu, 1994). 

4.2.1. Problem-solving as a mechanism of life review therapy. Life review therapy 
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incorporating specific autobiographical memories may reduce depressive symptoms by 

improving problem-solving through instrumental reminiscence. Instrumental reminiscence 

recalls past goal striving and goal attainment events and uses these memories to identify past 

problem-solving strategies that resulted in positive outcomes (Westerhof et al., 2010). As well as 

helping to generate solutions to current life difficulties, remembering these past experiences of 

successful problem-solving may lead to feelings of mastery and competence (Westerhof et al., 

2010). Watt and Cappeliez (2000) implemented both integrative and instrumental reminiscence 

conditions against the active control condition of a socialization group. In the integrative 

reminiscence condition, participants reframed and accepted past negative life events; in the 

instrumental reminiscence condition, participants recalled past successful problem-solving 

experiences. In both reminiscence conditions, the majority of older adults with moderate to 

severe depressive symptoms demonstrated clinically significant decreases in symptoms that were 

maintained through a three-month follow-up (Watt & Cappeliez, 2000).  

Recalling specific autobiographical memories of past outcomes may also allow 

individuals to select more realistic, appropriate goals. Present difficulties may appear less 

overwhelming and threatening to individuals who recall successful coping experiences and select 

realistic goals (Watt & Cappeliez, 2000). A negative problem orientation (i.e., doubting one's 

own ability to solve problems successfully and viewing problems as unsolvable threats) is an 

especially strong predictor of depression (Nezu, 2004). Engaging in instrumental reminiscence 

encourages encountering negative situations with an active problem-solving approach and sense 

of mastery, which could lead to reductions in depressive symptoms (Watt & Cappeliez, 2000). 

Korte et al. (2012) found that increases in feelings of mastery and self-efficacy mediate the effect 

of life review therapy that elicits positive specific autobiographical memories on symptoms of 
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depression in older adults. Moreover, self-efficacy mediates the relationship between 

instrumental reminiscence and depressive symptoms in both younger and older adults (Hallford, 

Mellor, & Cummins, 2013). 

4.2.2. Problem-solving as a mechanism of memory specificity training. Depressed 

individuals show poor performance on tasks assessing social problem-solving as they generate 

less detailed and less effective solutions to interpersonal problems (Goddard et al., 1996). The 

generation of specific autobiographical memories increases the number of memories deemed 

helpful for problem-solving in depressed individuals (Goddard, Dritschel, & Burton, 2001). 

Being able to generate higher levels of specific autobiographical memories is associated with the 

ability to successfully solve interpersonal problems in both depressed and non-depressed 

individuals (Evans, Williams, O’Loughlin, 1992; Goddard et al., 1996). A negative mood 

induction reduced social problem-solving performance significantly in previously depressed, 

previously suicidal individuals; moreover, the effect was strongest for those who also exhibited 

low levels of memory specificity (Williams, Barnhofer, Crane, & Beck, 2005). 

Modifying memory specificity can impact problem-solving abilities, as problem-solving 

performance is sensitive to temporary changes in autobiographical memory retrieval style. A 

brief induction aimed at enhancing the specificity of autobiographical memories by training 

individuals to recollect details of past experiences was found to improve problem-solving 

performance in both younger and older adults (Madore et al., 2014). Furthermore, inducing 

autobiographical memory overgenerality significantly impairs problem-solving and recalling less 

specific memories predicts poor problem-solving (Williams et al., 2006). 

4.3. Rumination and problem-solving as interactive mechanisms. Life review therapy and 

memory specificity training may reduce depressive symptoms by both reducing rumination and 
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increasing problem–solving ability. Also, rumination and problem–solving may interact and 

intensify the effect of each other on depressive symptoms. Evidence supports that rumination 

impairs problem-solving (e.g., Lyubomirsky, Tucker, Caldwell, & Berg, 1999), exhausts the 

cognitive and emotional resources needed for successful problem-solving, and blocks 

disengagement from unsuccessful past goals (Cappeliez & Robitaille, 2010; Goddard et al., 

1996). Inducing rumination in depressed individuals weakens interpersonal problem-solving 

(Lyubomirsky & Nolen-Hoeksema, 1995) and rumination may exacerbate and maintain 

depression by decreasing problem-solving ability (Nolen-Hoeksema, Morrow, & Fredrickson, 

1993). Additionally, inducing a non-ruminative, experiential processing mode in those with high 

trait rumination may decrease the risk of depressive symptoms by improving problem-solving 

ability (Sanders & Lam, 2010).  

Depressed individuals may mistakenly believe that rumination will improve problem-

solving (Watkins & Baracaia; 2001); such positive beliefs about rumination are associated with a 

greater tendency to ruminate (Papageorgiou & Wells, 2001). Goddard et al. (1996) found that 

some depressed individuals made no efforts to solve problems, instead engaging in rumination 

on past failures. Unattained life goals are frequently the focus of rumination and depressed 

individuals may hope to redeem goal failures or resolve goal discrepancies through the use of 

rumination (Watkins & Teasdale, 2001). Unfortunately, impaired problem-solving ability, in 

turn, makes it more likely that an individual will focus on their internal state (i.e., ruminate) 

rather than on possible solutions to current difficulties (Donaldson & Lam, 2004). 

 There is significant evidence that both rumination and problem solving are affected by 

interventions that include the recall of specific autobiographical memories and that rumination 

and problem-solving mutually reinforce one another. Memory specificity has been found to 
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mediate the relationship between rumination and problem-solving as the relationship between 

autobiographical memory specificity and problem-solving remained significant when controlling 

for rumination and the association between rumination and problem-solving became non-

significant when controlling for memory specificity (Raes et al., 2005). Unfortunately, the 

correlational nature of the study limits any conclusions about the directionality of the 

relationships between rumination, problem solving, and autobiographical memory specificity. 

In the first investigation of MeST, as well as experiencing increases in the specificity of 

autobiographical memories, participants experienced decreases in rumination and increases in 

problem-solving performance (Raes et al., 2009). Those who experienced the greatest increases 

in memory specificity and the largest increases in problem-solving experienced the largest 

reductions in rumination (Raes et al., 2009). These relationships did not change when depressive 

symptoms were controlled and suggests both rumination and problem-solving as mediators of the 

effect of memory specificity training on depressive symptoms (Raes et al., 2009). Although the 

other investigation of MeST (Neshat-Doost et al., 2013) did not examine rumination, problem-

solving, or other proposed mechanisms by which memory specificity training reduces symptoms 

of depression, Dalgleish et al. (2014) will assess both rumination and problem-solving as 

mediators of memory specificity training.  

4.4. Other mechanisms underlying overgeneral memory in depression 

As retrieving memories of aversive experiences in a more general and less specific 

manner is thought to lessen the emotional distress of the recollection of painful details, 

overgeneral retrieval of autobiographical memories may be used as a form of affect regulation or 

“functional avoidance” (Sumner, 2012; Williams et al., 2007). Evidence suggests that low 

memory specificity may reduce levels of distress during a mild aversive experience and an 
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overgeneral retrieval style may develop over time as decreases in negative affect reinforce the 

strategy (Raes, Hermans, Williams, & Eelen, 2006). Although this strategy is adaptive in the 

short term, if it solidifies into a habitual, inflexible retrieval style, this may lead to impaired 

problem-solving, increased rumination, and ultimately result in greater long-term distress such as 

increased depressive symptoms (Sumner et al., 2011). 

Interventions that increase access to specific autobiographical memories and promote the 

recollection of particular details may prevent individuals from avoiding the negative affect 

associated with the recall of negatively valenced events. Indeed, an individual may be better able 

to emotionally process negative memories by “re-exposing” themselves to the specific details of 

autobiographical memories (Littrell, 1998). In life review, it is possible that “narrating one’s 

whole life engages the individual much more and therefore undermines the avoidance of 

negative memories” (Habermas, Ott, Schubert, Schneider, & Pate, 2008 p.E129). The resolution 

or acceptance of past negative experiences has been termed “integrative reminiscence” and is 

associated with healthy aging (Watt & Wong, 1991). Interestingly, life review protocols that 

involve the recall of only positive autobiographical memories and not negative memories have 

been found to decrease levels of obsessive reminiscence, but not increase levels of integrative 

reminiscence (Preschl et al., 2012). Life review may need to incorporate negative as well as 

positive specific members in order to help individuals emotionally process and integrate 

autobiographical memories and potentially decrease experiential avoidance. 

Some evidence supports experiential avoidance as an underlying mechanism of 

overgeneral autobiographical memory. Thought suppression and other forms of cognitive 

avoidance are correlated with low levels of autobiographical memory specificity (Williams et al., 

2007) and individuals who reported the greatest negative affect following a frustrating task also 
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reported the highest levels of autobiographical memory specificity (Raes et al., 2003). 

Additionally, individuals prompted to think of a negative specific memory and then asked to 

suppress that memory displayed less negative affect than those not asked to suppress the memory 

(Geraerts, Hauer, & Wessel, 2010), and university students who displayed low levels of 

autobiographical memory specificity demonstrated less emotional distress when learning of 

exam failures (Hermans, de Decker et al., 2008). Unfortunately, there is limited research 

investigating the longitudinal development of functional avoidance as a means of affect 

regulation (Sumner, 2012). In the first investigation of memory specificity training, participants 

experienced decreases in cognitive avoidance and those who experienced the greatest decreases 

in cognitive avoidance also experienced the largest reductions in rumination (Raes et al., 2009), 

but the relationship between memory specificity training and functional avoidance has yet to be 

fully explored. 

Similarly, poor executive functioning has been proposed as a mediator of memory 

specificity. Depressed individuals often show deficits in domains of executive functioning such 

as inhibition and working memory (Harvey et al., 2004) and overgeneral autobiographical 

memory has also been reliably associated with impaired inhibition (Piolino et al., 2010; Raes, 

Verstraeten, Bijttebier, Vasey, & Dalgleish, 2010), verbal fluency (Williams & Dritschel,1992), 

and working memory (Neshat-Doost, Dalgleish, & Golden, 2008; Ros, Latorre, & Serrano, 

2010). These domains of executive functioning may allow an individual to keep task instructions 

in mind, inhibit inappropriate responses, and successfully search and retrieve specific 

autobiographical memories (Sumner, 2012).   

Independent of current mood state, handicapping participants with a task that simulates 

impaired executive functioning results in the retrieval of fewer specific memories (Rutherford, 
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2010). Higher levels of overgeneral autobiographical memory predicted increased numbers of 

errors made on tasks of executive control that required the inhibition of inappropriate responses 

(Dalgleish et al., 2007). Additionally, executive control may mediate the relationship between 

depression and overgeneral autobiographical memory (Dalgleish et al., 2007). Errors in 

executive control limit the inhibition of inappropriate general and semantic responses in the 

search for a specific autobiographical memory, thus leading to the generation of more 

overgeneral and fewer specific memories (Dalgleish et al., 2007). Supporting this hypothesis, 

when participants were instructed to generate overgeneral autobiographical memories rather than 

specific memories, depressed mood was associated with higher levels of memory specificity; this 

finding suggests depressed individuals had difficulty inhibiting inappropriate specific responses 

during this task (Dalgleish et al., 2007).  

Much of the evidence for functional avoidance and executive functioning as mechanisms 

of memory specificity is correlational in nature (Holland & Kensinger, 2010). The reasons why 

depressed individuals experience deficits in executive functioning is unknown, although 

Dalgleish et al. (2007) suggested that ruminative processes associated with depression interfere 

with the controlled use of attention and that deficits in executive control drive impairments in 

social problem-solving. Functional avoidance and executive control have yet to be examined as 

mediators of the relationship between autobiographical memory modification and depression. 

Dalgleish et al. (2014) plan to investigate cognitive avoidance and executive control as 

mechanisms by which memory specificity training may result in changes in depressive symptom. 

5. Autobiographical Memory as Therapeutic Agent in Other Disorders 

Individuals with schizophrenia also display deficits in autobiographical memory 

specificity and frequently demonstrate an overgeneral retrieval style similar to individuals with 
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depression (Blairy et al., 2008). However, the increased rates of overgeneral memory in this 

population may be due to the higher levels of depressive symptoms frequently comorbid with 

schizophrenia (for a review see, Hausmann & Fleischhacker, 2002; Ricarte, Hernández-Viadel, 

Latorre, & Ros, 2012). One study sought to improve memory specificity in individuals with 

schizophrenia by having participants report specific events in a daily diary and recall the events 

in detail during ten 90-minute weekly group sessions (Blairy et al., 2008). Compared to those in 

the active control condition (psychoeducation), participants in the experimental condition 

experienced increases in the specificity of their autobiographical memories (Blairy et al., 2008). 

The intervention did not have a significant effect on depressive symptoms and also failed to find 

an association between depressive symptoms and memory specificity in the study sample (Blairy 

et al., 2008).  

A subsequent study (Ricarte et al., 2012) implemented the same protocol as Blairy et al. 

(2008): participants were given diaries to record details of daily specific events and asked to 

recall memories of the events, including sensory details, during ten weekly group sessions. 

Group members also were encouraged to evaluate the specificity of each other's memories 

(Ricarte et al., 2012). Life-review therapy procedures as implemented by Serrano et al. (2004) 

were added to this protocol and participants were asked to recall memories from distinct life 

periods (Ricarte et al., 2012). The intervention resulted in increases in the specificity of 

autobiographical memories and decreases in depressive symptoms when compared to the control 

condition of a social skills training group (Ricarte et al., 2012). As schizophrenia symptoms were 

only assessed at baseline, the effect of the intervention on the positive and negative symptoms of 

schizophrenia was not investigated; there was no association between initial symptoms of 

schizophrenia and autobiographical memory specificity (Ricarte et al., 2012). Although Blairy et 



   
 

 58

al. (2008) found no effect of their protocol on depressive symptoms, when life review 

incorporating specific memories was added to the protocol, decreases in depressive symptoms 

emerged (Ricarte et al., 2012).  This supports the use of the Serrano et al. (2004) life review 

protocol as an intervention to reduce symptoms of depression in individuals with schizophrenia.  

Although overgeneral autobiographical memory has not been reliably associated with 

other anxiety disorders (Wenzel, Jackson, & Holt, 2002; Wessel, Meeren, Peeters, Arntz, & 

Merckelbach, 2001), individuals suffering from PTSD recall less specific autobiographical 

memories. Also, levels of overgeneral autobiographical memory predict the course of PTSD 

symptoms, even when initial symptom levels are taken into consideration (Kleim & Ehlers, 

2008). Life review therapy has been found to significantly decrease anxiety symptoms as well as 

depressive symptoms, although effect sizes for anxiety have been smaller than those for 

depression (Korte et al., 2012; Pot et al., 2010). A small number of reminiscence-based 

approaches have been implemented with older adults suffering from post-traumatic stress 

disorder; however, future research is needed to establish the effectiveness of life review therapy 

for PTSD (Maercker & Bachem, 2013). 

 Memory specificity training (MeST) based on Raes et al. (2009) has been effective in the 

amelioration of PTSD symptoms in combat veterans (Moradi et al., 2014). A small sample of 

Iranian combat veterans with PTSD participated in four weekly group sessions of MeST, which 

was evaluated against a no-contact control condition at baseline, post-training, and three month 

follow-up (Moradi et al., 2014). Post-training, the MeST intervention group generated 

significantly more specific memories than at baseline (although there was no difference between 

memory specificity at post-training and follow-up) and generated significantly more specific 

autobiographical memories than the control group (Moradi et al., 2014). The intervention group 
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also experienced significantly lower PTSD symptoms of avoidance and intrusion at post-training 

(again there was no difference between post-training and follow-up) and when compared to the 

control group (Moradi et al., 2014). The control group did not show significant changes in 

memory specificity or PTSD symptoms at baseline, post-training, or follow-up; however, PTSD 

symptoms were still at a clinical level for both groups at all timepoints (Moradi et al., 2014).  

Unexpectedly, for the entire sample, depressive symptoms were similar for post-training 

and baseline assessments and were significantly higher at the follow-up assessment than at post-

training (Moradi et al., 2014). This suggests that the improvements in PTSD symptoms and 

memory specificity demonstrated in the intervention group were not due to improvements in 

depressive symptoms. Many of the memories provided by participants in response to cues given 

in training sessions and study assessments were war-related, but there was no support for the idea 

that improvements in PTSD symptoms resulted from exposure to war-related memories (Moradi 

et al., 2014). Specificity increased similarly for both war-related and non-war-related memories 

in the intervention group and there was no difference in the percentage of war-related memories 

generated by the intervention or control groups at all assessment points (Moradi et al., 2014). 

Also, no association was found between the percentages of war-related memories provided by 

the participants and their level of PTSD symptoms at any point (Moradi et al., 2014).  

Moradi et al.’s study (2014) provides intriguing evidence that overgeneral 

autobiographical memory may be a transdiagnostic cognitive marker and that memory specificity 

training may serve as an indirect strategy to process and ameliorate PTSD symptoms of 

avoidance and intrusion. Although reduced, avoidance and intrusion symptoms of PTSD still 

remained at clinical levels and MeST did not have an effect on depressive symptoms in combat 

veterans. As a clinical application, MeST may be most effectively employed as an adjunct to 
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treatment rather than as a stand-alone option (Moradi et al., 2014).  

6. Implications for Autobiographical Memory as a Therapeutic Agent  

Life review therapy is an evidence-based intervention for depressive symptoms in older 

adults and effect sizes compare favorably to CBT (e.g., Cuijpers, van Straten, & Smit, 2006; 

Pinquart, Duberstein, & Lyness, 2007; Scogin et al., 2005). Almost all life review therapy has 

been conducted with older adults; however, this does not mean the intervention would not be 

effective with younger adults. Indeed, a RCT in progress examines life review therapy that elicits 

specific memories with a sample of young adults (Hallford, & Mellor, 2013). A problem-solving 

framework has been integrated into the intervention protocol, which emphasizes memories of 

past coping (Hallford, & Mellor, 2013). 

The active “ingredients” of life review therapy have yet to be clearly established;  studies 

suggest that autobiographical memory specificity may be an active mechanism of life review 

therapy (e.g., Gonçalves et al., 2009; Korte et al., 2012; Latorre et al., 2013; Selva et al., 2012; 

Serrano et al., 2004), but more work is needed to confirm this relationship. Research on such 

treatment mechanisms will help to refine and optimize current treatments, develop new 

treatments, and identify which individuals may benefit from a given treatment (Kazdin, 2007; 

Murphy et al., 2009).  

The preliminary evidence for memory specificity training (MeST) is promising as the two 

trials of MeST demonstrated large effect sizes for increases in memory specificity (Raes et al., 

2009) and decreases in depressive symptoms (Neshat-Doost et al., 2013). However, the trial of 

MeST with combat veterans suffering from PTSD (Moradi et al., 2014) showed no effect on 

depressive symptoms, although there were reductions in symptoms of avoidance and intrusion. 

Although MeST has yet to be examined against an active control condition, a randomized 
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controlled clinical trial of MeST against a support and psychoeducation condition is currently in 

progress (Dalgleish et al., 2014).    

6. 1. The role of autobiographical memory modification.  An initial assessment of 

autobiographical memory specificity may predict an individual’s response to treatment, and 

strengthening memory specificity as a precursor may increase later treatment effectiveness (Van 

Daele, Van Den Bergh, Van Audenhove, Raes, & Hermans, 2013). Memory specificity predicted 

the acquisition of problem-solving skills and subsequent decreases in depression and anxiety 

during a course of psychoeducation (Van Daele et al., 2013). Initial assessment of memory 

specificity may be used to identify individuals who might benefit the most from psychoeducation 

and increasing problem-solving strategies through the use of memory specificity training could 

ensure maximum benefit from subsequent treatment (Van Daele et al., 2013).  

If life review therapy and memory specificity training successfully reduce rumination and 

improve problem-solving effectiveness, the “combination of reducing rumination and improving 

problem-solving may also help patients to tolerate and stay engaged with the problems and issues 

that need to be addressed during their recovery from depression” (Donaldson, & Lam, 2004, 

p.1317). Reduced rumination and improved problem-solving may make it more likely that 

individuals engage in a successful course of treatment and maintain gains made in treatment. 

That the interventions using autobiographical memory affect both rumination and problem-

solving may make effects especially beneficial, as rumination has been shown to block the effect 

of intervention strategies (e.g., distraction) on problem-solving (Donaldson, & Lam, 2004). 

Life review therapy that incorporates specific autobiographical memories might function 

well as an adjunct to other empirically supported treatments (Westerhof et al., 2010), such as 

CBT (Watt & Cappeliez, 2000). Challenging unhelpful cognitions often requires the retrieval of 
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specific autobiographical memories (Williams, 1996). As integrative reminiscence involves 

systematically looking at both positive and negative experiences throughout the lifespan and 

resolving conflicts by reappraising or reframing past difficulties, this may be a viable addition to 

CBT. 

6.2. Extensions of current research. Studies of memory specificity training have not had 

the power to test moderators due to lower sample sizes. Although research has begun to 

investigate the likely mechanisms by which memory specificity training decreases symptoms of 

depression, little attention has been paid to the factors that may moderate the effects of this 

training. Isolating significant moderators of memory specificity training may help indicate the 

individuals who would best benefit from the intervention and the optimal conditions and 

circumstances in which training takes place. 

Research has found that overgeneral autobiographical memory predicted increases in 

depressive symptoms among college students who experienced stressful life events or hassles 

(Anderson, Goddard, & Powell, 2009; Gibbs & Rude, 2004) and another found that overgeneral 

memory in interaction with chronic interpersonal stress predicted the recurrence of depressive 

episodes in adolescents (Sumner et al., 2011). Additionally, levels of overgeneral 

autobiographical memory in interaction with emotional abuse predicted increases in depressive 

symptoms in adolescents (Stange, Hamlat, Hamilton, Abramson, & Alloy, 2013). Overgeneral 

autobiographical memory, emotional maltreatment, and depressive symptoms in adolescence: 

evidence of a cognitive vulnerability-stress interaction. Journal of Adolescence, 36(1), 201–8. 

doi:10.1016/j.adolescence.2012.11.001., 2013). However, it has yet to be examined whether 

stressful life events may moderate the effects of autobiographical memory specificity training on 

depressive symptoms. 
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It may not be reduced ability to generate specific memories that leads to negative 

psychological outcomes but rather the inability to flexibly use both specific and general 

autobiographical memories as we “need both episodic information and general summary 

information to navigate successfully through the interpersonal and instrumental demands of daily 

living” (Williams et al., 2007, p.131). Research is currently in progress that investigates the 

effects of training individuals to develop a more flexible memory retrieval style (i.e., one that 

utilizes both general and specific autobiographical memories effectively; Hitchcock, 2015).  

A pilot study implementing “memory flexibility training” in a sample of participants 

remitted from depression consisted of one 90-minute initial session and six self-guided 

workbook “sessions” to be completed by the participant (Hitchcock, 2015). After one month, a 

post-treatment assessment found participants experienced significant increases in memory 

specificity, increases in problem-solving, and decreases in rumination. A marginally significant 

decrease in cognitive avoidance was demonstrated but there were no changes in verbal fluency. 

No changes in depressive symptoms were found but this was not hypothesized to occur 

immediately post-treatment (as observed in previous research). The memory flexibility training 

or “MemFlex” is currently undergoing a RCT with psychoeducation as the active control 

condition in a clinically depressed sample (Hitchcock, 2015). The RCT features a refined 

workbook expanded to 8 sessions, a measure of memory flexibility, and a longer follow-up. The 

implementation of memory specificity training in a self-guided format that may further increase 

its accessibly to individuals who do not have the ability or desire to undertake more traditional 

therapy. 

Studies can also go beyond existing research by assessing the effect of memory 

specificity training against an active control as well as a non-active control condition. Larger 
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sample sizes are needed to test memory specificity training as an intervention for depression in 

individuals with depression or PTSD as well as the prevention of future episodes in those 

remitted from these disorders. Furthermore, problem-solving, rumination, experiential 

avoidance, and multiple domains of executive functioning (e.g., verbal fluency, working 

memory, inhibition) should be explored as mediators of the relationship between memory 

specificity and psychological symptoms. Assessments should be conducted for at least three 

timepoints (pre-training, post training and follow-up). For purposes of diversity and 

generalizability of findings to the community, studies need to incorporate diverse samples as the 

relationship between overgeneral memory and depression may have cultural and racial 

differences (Dritschel, Kao, Astell, Neufeind, & Lai, 2011; Hipwell, Sapotichne, Klostermann, 

Battista, & Keenan, 2011; Stange et al., 2013). Such prospective studies would contribute to the 

identification of processes that may further increase the effectiveness of memory specificity 

training in the reduction of psychopathology. 

6.3. Conclusions. Overall, evidence supports that overgeneral autobiographical memory 

is a trait-like cognitive style that impairs adaptive emotion regulation and that may contribute to 

the recurrent nature of depression. As each successive depressive episode increases the 

probability that another will follow (Monroe & Harkness, 2005) and the risk of recurrence after 

three episodes is up to 90% (Kessing et al., 2004), optimizing treatments for depression should 

be a priority within mental health research (Van der Velden et al., 2015). Understanding the 

mechanisms associated with the development of overgeneral autobiographical memory has the 

potential to enhance the efficacy of traditional treatment approaches, including more 

personalized interventions based on individual differences in risk. 
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Figure 2.1. Hierarchical processes in generative retrieval. The figure shows schematically what is 

assumed to occur in cue word retrieval. Retrieval starts with elaborating the cue 

semantically and moving through generating generic descriptions to more specific 

mnemonic material. Early in generative retrieval, more verbal–abstract code is involved, 

and more sensory–perceptual code is used later in the process. From “Autobiographical 

Memory Specificity and Emotional Disorder,” by M. G. Williams et al., 2007, 

Psychological Bulletin, 133, p. 139. Copyright 2007 by the American Psychological 

Association. 
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Figure 2.2.  The CaRFAX model posits three underlying mechanisms of overgeneral 

autobiographical memory. From “Autobiographical Memory Specificity and Emotional 

Disorder,” by M. G. Williams et al., 2007, Psychological Bulletin, 133, p. 141. Copyright 

2007 by the American Psychological Association. 
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