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Abstract

Background and Objectives.—Although trauma research/therapy primarily focuses on 

traumatic memories, recent evidence indicates positive memory processes play a role in the 

etiology/maintenance of posttraumatic stress disorder (PTSD) symptom severity. We examined the 

effects of a novel positive memory processing technique on PTSD symptom severity, depression 

symptom severity, affect, posttrauma cognitions, and self-esteem.

Methods.—Sixty-five trauma-exposed participants were randomly assigned to one of three 

conditions (narrating/processing vs. writing/processing two specific positive memories, time-

matched control) and completed self-report measures pre- and post-task (T0). About one week 

later, participants repeated their assigned task condition and completed self-report measures (T1). 

We conducted mixed ANOVAs to examine the impact of the technique on study variables over 

time.

Results.—The narrating condition had significant decreases in PTSD symptom severity, 

posttrauma cognitions, and negative affect from T0 pre-task to T1 post-task; and significant 

increases in positive affect from T0 pre-to-post-task and from T1 pre-to-post-task. The writing 

condition had significant increases in positive affect from T0 pre-to-post-task, but a significant 
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decrease from T0 post-task to T1 post-task; and significant decreases in negative affect from T0 

pre-to-post-task with an increase from T0 post-task to T1 post-task.

Limitations.—Use of self-report measures, non-clinical convenience sample with less gender/

ethnic/racial diversity, small sample size, methodological differences in time frames for measures, 

and no examination of follow-up effects.

Conclusions.—Narrating and processing specific positive memories had a beneficial impact on 

PTSD symptom severity, posttrauma maladaptive cognitions, and affect; such results provide an 

impetus to examine positive memory interventions in trauma clinical work.

Keywords

Processing positive memories; PTSD symptom severity; post-trauma mental health; trauma-
exposed college students; non-clinical sample

1. Introduction

Trauma-exposed individuals may experience symptoms of posttraumatic stress disorder 

(PTSD), including intrusive trauma-related thoughts/memories, avoidance of trauma 

reminders, negative alterations in cognitions and mood (NACM), and alterations in arousal 

and reactivity (AAR; American Psychiatric Association, 2013). Conceptualizing PTSD as a 

memory encoding- and retrieval-based disorder, trauma theorists have highlighted 

understanding and addressing traumatic and positive memories among individuals with 

PTSD symptoms (Brewin, 2014; Ehlers & Clark, 2000; Foa & Kozak, 1986; Horowitz, 

1986; Rubin, Berntsen, & Bohni, 2008). Recent evidence indicates that positive memories 

and related processes also may influence the etiology (e.g., De Quervain et al., 2012; Hauer, 

Wessel, Engelhard, Peeters, & Dalgleish, 2009) and/or maintenance (e.g., Porter & Peace, 

2007) of PTSD symptom severity. In fact, recent work demonstrated that the number of 

specific positive memories individuals were able to recall was negatively associated with 

PTSD symptom severity, self-blame, and positive affect; while individuals’ ease in recalling 

details of positive memories was negatively associated with PTSD symptom severity, 

negative cognitions about self, and negative affect (Contractor, Banducci, Dolan, Keegan, & 

Weiss, 2019). Indeed, individuals with PTSD symptoms have difficulty accessing 

autobiographical (Bryant, Sutherland, & Guthrie, 2007; Nixon, Ball, Sterk, Best, & Beatty, 

2013; Sutherland & Bryant, 2008) and specific positive memories (McNally, Lasko, 

Macklin, & Pitman, 1995; McNally, Litz, Prassas, Shin, & Weathers, 1994). Despite the 

theoretical support and empirical evidence linking PTSD symptom severity to positive 

memories (Contractor, Brown, et al., 2018) and interest/willingness to therapeutically focus 

on positive memories by trauma-exposed clients (Caldas, Jin, Dolan, Dranger, & Contractor, 

in press), current trauma research and clinical work primarily targets traumatic memories 

(e.g., Bernsten & Rubin, 2007; Schnurr, 2017).

To address this gap, Contractor and colleagues (2018) proposed a conceptual model to 

outline hypothesized mechanisms underlying the effect of positive memory processing on 

PTSD symptom severity and related post-trauma outcomes (affect, cognitions, and memory 

specificity). Therapeutically, focusing on positive memories may serve as a mood regulation 

Contractor et al. Page 2

J Behav Ther Exp Psychiatry. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



strategy by reducing an over-focus on negative memories and increasing attention to positive 

memories and related content (Joormann, Siemer, & Gotlib, 2007; Quoidbach, Mikolajczak, 

& Gross, 2015; Rusting & DeHart, 2000). This enhanced positive affect and reduced 

negative affect, in turn, may augment health-protective biological responses, positive health 

behaviors, adaptive coping, better mental health (reviewed in Fredrickson, 2000; 

Lyubomirsky, King, & Diener, 2005; Steptoe, Dockray, & Wardle, 2009), positive 

interpretations of events (Blaney, 1986; Rusting & DeHart, 2000), self-esteem (Steel et al., 

2015), and positive content in thoughts (broaden-and-build theory; Fredrickson, 2001). 

Consistent with these findings, research indicates that integration of a positive memory focus 

within certain interventions positively influences PTSD severity (Moradi et al., 2014; 

Sutherland & Bryant, 2007; Tarrier, 2010). However, no study has examined the specific 

mechanisms underlying the effects of positive memory processing on PTSD symptom 

severity; such information could aid the development of a PTSD-specific positive memory 

therapeutic technique.

Addressing this empirical gap, the current study examined the effects of processing positive 

memories on post-trauma mental health among a non-clinical sample of trauma-exposed 

college students. Drawing from the Contractor, Brown, et al. (2018) model, processing of 

positive memories was conceptualized as (1) recalling (Arditte Hall, De Raedt, Timpano, & 

Joormann, 2018), (2) writing (Burton & King, 2004) or narrating (drawing from trauma-

focused treatments; Foa, 2011; Foa & Kozak, 1986) two different specific (experiences that 

occurred within a 24-hour period of time; Williams & Broadbent, 1986) positive event 

memories, and (3) identifying thoughts, feelings, values, strengths, and importance related to 

each positive memory. Narrating a memory, one of the important activities of rehearsal 

(Smorti & Fioretti, 2016), is associated with self-concept development, especially when the 

memory is self-relevant and has altered one’s sense of self in a critical manner (McLean, 

Pasupathi, & Pals, 2007). In fact, repeated narrating of a positive memory may help to refine 

details, give it meaning and coherence, and increase the longitudinal continuity of that 

recollection (Conway, 1997; McAdams et al., 2006). Writing about positive experiences is 

significantly associated with long-term positive mood (Burton & King, 2004) and physical 

and emotional health benefits (King, 2001). Further, identifying positive values, affect, 

strengths, and thoughts related to a memory may solidify and render them integral to one’s 

identity (Contractor, Brown, et al., 2018; Hitlin, 2003; King, Hicks, Krull, & Del Gaiso, 

2006).

We specifically examined the effects of processing positive memories via different 

methodologies on PTSD symptom severity, depression symptom severity, affect, and 

cognitions (including self-esteem). We hypothesized that individuals participating in the 

conditions of positive memory processing (narrating and writing each), as compared to those 

in the control condition, would experience significant reductions in PTSD symptom severity 

(Contractor, Brown, et al., 2018) and depression symptom severity (Arditte Hall et al., 2018; 

McNally et al., 1994; Neshat-Doost et al., 2013), given its comorbidity with PTSD symptom 

severity (Bonde et al., 2016; Rytwinski, Scur, Feeny, & Youngstrom, 2013), as well as 

negative affect (Joormann et al., 2007; Josephson, 1996; Rusting & DeHart, 2000) and 

maladaptive cognitions (Blaney, 1986; Fredrickson, 2001; Rusting & Larsen, 1998), Further, 

we hypothesized that individuals participating in the conditions of positive memory 
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processing (narrating and writing each), as compared to those in the control condition, 

would experience a significant increase in positive affect (Joormann et al., 2007; Josephson, 

1996; Rusting & DeHart, 2000) and self-esteem (Korrelboom, de Jong, Huijbrechts, & 

Daansen, 2009; Korrelboom, Maarsingh, & Huijbrechts, 2012; Korrelboom, Marissen, & 

van Assendelft, 2011). Broadly, the writing and narrating conditions were compared to each 

other, and independently to the control (no processing) condition. Lastly, we hypothesized 

that the writing and narrating conditions would not differ in their impact on assessed post-

trauma indicators based on research indicating beneficial impacts of both processing 

methodologies for trauma treatment (Foa et al., 2018; Sloan, Marx, Bovin, Feinstein, & 

Gallagher, 2012).

2. Methods

2.1 Procedure and Participants

The study was approved by a [redacted] Institutional Review Board. We recruited a non-

clinical sample of students through the University’s psychology research participation portal 

(SONA system). The study was described as an examination of the relation between 

stressful life experiences, emotional distress, and positive memories. The three phases of the 

study are described below (see Figure 1).

2.1.1. Screening Phase.—All participants provided informed consent prior to 

participation. Participants were assessed for inclusion criteria: age 18 years and older, 

working knowledge of the English language, endorsing a traumatic event (first item of the 

Primary Care PTSD Screen for DSM-5; Prins et al., 2015; Prins et al., 2016), and not 

endorsing a “no trauma” option on the Life Events Checklist for DSM-5 (LEC-5; Weathers 

et al., 2013). Participants who completed the screening phase received one course credit.

2.1.2. Baseline Phase (T0).—Eligible participants first completed pre-task 
questionnaires on Qualtrics (Qualtrics, 2018): demographic survey, PTSD Checklist for 

DSM-5 (PCL-5; Weathers et al., 2013), Patient Health Questionnaire-9 (PHQ-9; Kroenke, 

Spitzer, & Williams, 2001), Positive and Negative Affect Schedule (PANAS; Watson, Clark, 

& Tellegen, 1988), Posttraumatic Cognitions Inventory (PTCI; Foa, Ehlers, Clark, Tolin, & 

Orsillo, 1999), and Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965; Rosenberg, 

1979). Next, participants were randomly assigned to time-matched (30-minutes) conditions 

(i.e., writing/processing a specific positive memory, narrating/processing a specific positive 

memory, or control). In the “writing” condition, trained research assistants provided scripted 

instructions to each participant to process a specific positive memory and participants typed 

their recollections into a laboratory computer. In the “narrating” condition, trained research 

assistants followed a script asking participants to narrate and process a specific positive 

memory (audio-recorded). Instructions for the “writing” and “narrating” conditions were 

adapted from prior studies (Boyacioglu & Akfirat, 2015; Janssen, Hearne, & Takarangi, 

2015; Sutin & Robins, 2007; Williams & Broadbent, 1986). See Appendix A for the 

instructions given to participants to narrate/write and process a specific positive memory. In 

the “control” condition, participants typed the maximum number of examples they could 

think of in response to provided categories on a computer. Examples of provided categories 
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included trees, fruits, flowers, four-footed animals, countries, body parts, birds, sports, 

colors, articles of furniture, liquids, and things that fly (Van Overschelde, Rawson, & 

Dunlosky, 2004). It was emphasized that participants were to do their best for each category 

and that they did not have to complete all tasks (i.e., give responses to all provided 

categories). Post-task, participants in all conditions completed the PANAS. They received 

three course credits for completing T0, which spanned approximately one and a half hours.

2.1.3. Follow-up phase (T1).—The follow-up appointment was scheduled six to eight 

days from the T0 completion. At pre-task, participants again provided informed consent and 

completed the PANAS on Qualtrics (Qualtrics, 2018). Next, they participated in the same 

condition (writing, narrating, or control) as they did during baseline. Notably, participants in 

the narrating and writing conditions discussed a positive memory that was different from 

what they discussed at T0. Post-task, participants in all conditions completed the PCL-5, 

PHQ-9, PANAS, PTCI, and RSES. Participants received three course credits for completing 

T1, which spanned approximately one hour.

2.2. Exclusions, Missing Data, and Sample Characteristics

See Figure 1 for a diagrammatic representation of recruitment and retention numbers, and 

procedural information for the study phases. Among the 505 participants who completed the 

screening phase, 292 participants (57.82%) were eligible for the study. Among these 292 

eligible participants, 80 participants (27.40% of eligible participants) completed the baseline 

(T0) phase and 69 participants (23.63% of eligible participants) also completed the follow-

up (T1) phase. From this sample of 69 participants completing both T0 and T1, we excluded 

four participants who did not follow instructions to recall positive and specific memories 

(writing and narrating conditions) across any/both time points (see Memory Coding section 

for additional information). The final sample, thus, included 65 participants (Mage = 22.52 

years, SD = 4.78; 54 women and 11 men). This sample size was considered adequate based 

on the a priori power analyses conducted with the GPower program (Faul, Erdfelder, Lang, 

& Buchner, 2007). To detect medium effects (partial eta square [partial η2] = .06 parallel to 

effect size f = .25; Cohen, 1988) with 80% power and at an alpha set to .05, a sample of 42 

individuals was needed for a mixed between-within subjects ANOVA analyzing three groups 

and two time points, and a sample of 30 individuals was needed for a mixed between-within 

subjects ANOVA analyzing three groups and four time points. No prior study has examined 

a similar research question making it difficult to hypothesize a certain effect size estimate; 

we chose a medium effect size estimate for power analyses to ensure clinical meaning.

In the final sample of 65 participants, missing data was minimal, with only one participant 

(control condition) missing two items (one item each on the T1 pre- and post-task PANAS 

measures). We aimed to exclude individuals missing >30% data on any measure of interest 

to ensure that any applied missing data imputation/estimation had sufficient existing data 

(Graham, 2009; Schafer & Graham, 2002); no participants were missing >30% data on any 

primary measure. The final sample for the narrating, writing, and control conditions 

included 22, 21, and 22 participants, respectively. Detailed demographic and 

psychopathology information is provided in Table 1. Results of point-biserial correlations 

indicated that demographic variables of age, gender, years of schooling, relationship status, 
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income, ethnicity, and employment status were not significantly associated with any 

outcome variables (rpb = −.002 to .20; p = .990 - .135).

2.3. Measures

2.3.1. Demographic information.—We obtained information on age, years of 

schooling, gender, income, relationship status, employment status, and racial/ethnic status.

2.3.2. Life Events Checklist for DSM-5 (LEC-5; Weathers et al., 2013).—The 

LEC-5 is a 17-item self-report measure assessing lifetime traumatic events using a six-point 

nominal scale (happened to me, witnessed it, learned about it, part of my job, not sure, or 
does not apply). Participants endorsing one of the first four response options were 

considered trauma-exposed according to the DSM-5 PTSD Criterion A (American 

Psychiatric Association, 2013). The LEC for DSM-IV has demonstrated adequate 

psychometric properties (Gray, Litz, Hsu, & Lombardo, 2004).

2.3.3. PTSD Checklist for DSM-5 (PCL-5; Weathers et al., 2013).—The PCL-5 is 

a 20-item self-report measure assessing PTSD symptom severity in the past month 

referencing the most traumatic event endorsed on the LEC-5. The PCL-5 administered at T1 

assessed PTSD symptom severity in the past week referencing the most traumatic event 

endorsed on the LEC-5. Response options range from 0 (not at all) to 4 (extremely). The 

PCL-5 has excellent psychometric properties; a cut-off score of ≥31 indicates probable 

PTSD (Bovin et al., 2016; Wortmann et al., 2016). A decrease of at least 10 points on the 

PCL is considered clinically significant change (Monson et al., 2008); a decrease of this 

magnitude is similar to that observed in clinical samples participating in PTSD treatment 

(e.g., Banducci, Bonn-Miller, Timko, & Rosen, 2018). In the current study, Cronbach’s α 
was .95 and .94 for the T0 pre-task and T1 post-task administrations, respectively.

2.3.4. Patient Health Questionnaire-9 (PHQ-9; Kroenke & Spitzer, 2002).—The 

PHQ-9 is a nine-item self-report measure assessing the severity of depression symptoms 

within the past two weeks. Response options range from 0 (not at all) to 3 (nearly every 
day). The PHQ-9 has excellent psychometric properties (Kroenke & Spitzer, 2002; Kroenke 

et al., 2001). In the current study, Cronbach’s α was .87 for both T0 pre-task and T1 post-

task administrations.

2.3.5. Positive and Negative Affect Schedule (PANAS; Watson et al., 1988).—
The PANAS is a self-report measure consisting of two 10-item subscales, one assessing 

positive affect and the other assessing negative affect. Participants rated the degree to which 

they currently experience positive or negative affect on a five-point Likert scale ranging from 

1 (very slightly or not at all) to 5 (extremely). The PANAS demonstrates adequate 

psychometric properties (Crawford & Henry, 2004). In the current study, Cronbach’s α for 

the PANAS negative was .86, .89, .82, and .91 for T0 pre-task, T0 post-task, T1 pre-task, and 

T1 post-task administrations, respectively; Cronbach’s α for the PANAS positive was .94, .

94, .95, and .95 for T0 pre-task, T0 post-task, T1 pre-task, and T1 post-task administrations, 

respectively.
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2.3.6. Posttraumatic Cognitions Inventory (PTCI; Foa et al., 1999).—The PTCI 

is a 36-item self-report measure that assesses trauma-related patterns of thinking. Response 

options range from 1 (totally disagree) to 7 (totally agree). The measure yields three 

subscales: Negative Cognitions about the Self, Negative Cognitions about the World, and 

Self-Blame. The PTCI has demonstrated adequate psychometric properties (Beck et al., 

2004). In the current study, Cronbach’s α was .97 for each of the T0 pre-task and T1 post-

task administrations.

2.3.7. Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965; Rosenberg, 
1979).—The RSES is a 10-item self-report measure assessing global self-esteem. Response 

options range from 1 (strongly agree) to 4 (strongly disagree). The RSES has good 

psychometric properties (Gray-Little, Williams, & Hancock, 1997). In the current study, 

Cronbach’s α was .93 and .92 for T0 pre-task and T1 post-task administrations, respectively.

2.4. Statistical Analyses

2.4.1. Memory Coding.—We examined whether participants were able to follow 

instructions to recall a specific (memory of an event that occurred at a specific place within 

24 hours; Williams & Broadbent, 1986) positive memory. To determine whether the valence 

of the memory was positive, we adapted coding procedures based on the Coding and 

Assessment System for Narratives of Trauma (CASNOT; Fernández-Lansac & Crespo, 

2017). In this two-step procedure, trained research assistants first coded the emotional tone 

(five-point rating scale from 0 [completely positive] to 4 [completely negative]) and the 

emotional valence (five-point rating scale from 0 [completely positive] to 4 [completely 

negative]) of the memory; next they coded a memory as positive if both emotional tone and 

emotional valence ratings were positive (i.e., coder ratings of 0, 1, or 2). The Affective 

Norms for English Words (ANEW) system (Bradley & Lang, 2017) was utilized as 

supplemental material to assist coders in rating emotional valence and emotional tone. In 

addition, trained research assistants examined specificity by coding each memory as specific 

(code of 1) vs. not specific (code of 0).

Following recommendations (Hallgren, 2012; McHugh, 2012), three trained independent 

raters comprising of two teams (one team had two raters) coded 25% of audio-recorded and 

written memories for valence and specificity. Assessing inter-rater reliability with Siegel and 

Castellan’s (1988) variant of Cohen’s kappa coefficient (Cohen, 1960; Hallgren, 2012), 

results indicated 100% agreement between raters for coded valence and specificity. Hence, 

we could not compute kappa; Cohen’s kappa coefficient is undefined with no variation 

between coder ratings (Christensen, Margolin, & Sullaway, 1992; Rowsome, Comerford, 

Mottram, Samuel, & Stokes, 2016). Next, two research assistants (who comprised of one 

team initially) independently coded the remainder of elicited memories for valence and 

specificity.

2.4.2. Preliminary Analyses.—We checked for violation of normality (skewness >2 

and/or kurtosis > 7; Curran, West, & Finch, 1996), sphericity (p < .05; Mauchly, 1940), and 

homogeneity of variances (p < .05; Levene, 1960) for each dependent variable in each 

condition.
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2.4.3. Primary Hypotheses.—We conducted four mixed between-within subjects 

ANOVAs to assess the impact of our conditions (processing specific positive memories via 

writing or narrating, control) on PTSD symptom severity, depression symptom severity, 

post-trauma maladaptive cognitions, and self-esteem across two time points (T0 pre-task and 

T1 post-task). Two additional mixed between-within subjects ANOVAs were conducted to 

assess the impact of our conditions on positive and negative affect across four time points 

(T0 pre-task, T0 post-task, T1 pre-task, and T1 post-task). Thus, the within-subjects factor 

was T0 pre-task, T0 post-task, T1 pre-task, and/or T1 post-task scores; the between-subjects 

factor was the condition assigned to each participant (writing, narrating, control); and the 

dependent variables included PTSD symptom severity, depression symptom severity, 

negative and positive affect, post-trauma maladaptive cognitions, and self-esteem analyzed 

separately in each model. For significant interaction effects, we ran analyses of simple 

effects; this included either a paired samples t test (two time points; Cohen’s d effect size 

estimates) or a one-way ANOVA (four time points; Fisher’s Least Significant Difference 

[LSD] post-hoc tests; partial η2 effect size estimates) for the dependent variable of each 

post-trauma mental health indicator for each condition. For non-significant interactions, we 

examined the main effects of time and condition independently using partial η2 effect size 

estimates and Tukey’s honestly significant difference (HSD) post-hoc tests (Tukey, 1949).

3. Results

3.1. Preliminary Analyses

In regards to assumptions, all outcome variables were normally distributed with no 

significant outliers. Further, the assumption of sphericity was met in all analyses excluding 

those for positive affect (Mauchly’s W = .70, p = .001) and negative affect (Mauchly’s W = .

73, p = .002); in these situations we utilized Greenhouse-Geisser estimates (Greenhouse & 

Geisser, 1959). Lastly, Levene’s test estimates (Levene, 1960) indicated homogeneity of 

variances. The Benjamini and Hochberg correction (B-H; Benjamini & Hochberg, 1995) 

was used to account for Type I error for the interaction effects, which paralleled the primary 

analyses of the current study (critical value of .008).

3.2. Primary Hypotheses (see Table 1 for means and standard deviations, Table 2 for 
correlations, and Table 3 for ANOVA results)

3.2.1. Psychopathology symptoms.—For PTSD symptom severity, results indicated 

that a marginally significant interaction effect between condition and time explained 9% of 

the variance. Analysis of simple effects using paired samples t tests indicated a significant 

difference in PTSD symptom severity across T0 pre-task and T1 post-task for the narrating 

condition only, t(21) = 3.18, p = .005, Cohen’s d = .68. Visual inspection of the plot (Figure 

2) indicated a trend of decreasing PTSD symptom severity scores in the narrating condition 

from T0 pre-task to T1 post-task; PTSD symptom severity scores declined less in the writing 

and control conditions.1 From pre- to post-task in the narrating condition, 50% fewer 

participants were above the diagnostic threshold for probable PTSD, and PTSD symptom 

1For the main effect for time, post-hoc tests indicated a significant decrease in PTSD symptom severity scores from T0 pre-task to T1 
post-task (p = .012).
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severity scores dropped by nine points, which approaches clinically significant change 

(Monson et al., 2008). For depression symptom severity, results indicated no significant 

interaction effect between condition and time (6% of variance in depression symptom 

severity was explained by the interaction effect), and no significant main effects for time and 

condition.

3.2.2. Affect.—For negative affect, results indicated that a marginally significant 

interaction between condition and time explained 10% of the variance. Analysis of simple 

effects using repeated measures ANOVA indicated a significant difference in negative affect 

scores across T0 pre-task, T0 post-task, T1 pre-task, and T1 post-task for the narrating (F [3, 

19] = 5.33, p = .008, partial η2 = .46) and writing conditions (F [3, 18] = 5.61, p = .007, 

partial η2 = .48) as opposed to the control condition (F [3, 19] = 1.68, p = .204, partial η2 = .

21). Specifically, in the writing condition, Fisher’s LSD post-hoc tests indicated that the 

negative affect scores significantly decreased from T0 pre-task to T0 post-task (p = .001); 

significantly increased from T0 post-task to T1 pre-task (p = .034); and significantly 

increased from T0 post-task to T1 post-task (p = .031); no other comparisons were 

significant. In the narrating condition, Fisher’s LSD post-hoc tests indicated that the negative 

affect scores significantly decreased from T0 pre-task to T1 pre-task (p = .015) and 

significantly decreased from T0 pre-task to T1 post-task (p = .001). Visual inspection of the 

plot (Figure 3) indicated a trend of decreasing negative affect scores in the narrating 

condition across all time points; whereas in the writing and control conditions, there was a 

decline and then an increase in negative affect scores.2

For positive affect, results indicated that a significant interaction effect between condition 

and time explained 21% of the variance in positive affect scores. Analysis of simple effects 

using repeated measures ANOVA indicated a significant difference in positive affect across 

T0 pre-task, T0 post-task, T1 pre-task, and T1 post-task for the writing (F [3, 18] = 9.14, p 
= .001, partial η2 = .60), narrating (F [3, 19] = 4.74, p = .012, partial η2 = .43), and control 

conditions (F [3, 19] = 3.65, p = .031, partial η2 = .33). In the narrating condition, Fisher’s 

LSD post-hoc tests indicated that the positive affect scores significantly increased from T0 

pre-task to T0 post-task (p = .005); significantly decreased from T0 post-task to T1 pre-task 

(p = .009); and marginally, significantly increased from T1 pre-task to T1 post-task (p = .

073). In the writing condition, Fisher’s LSD post-hoc tests indicated that the positive affect 

scores significantly increased from T0 pre-task to T0 post-task (p < .001); significantly 

decreased from T0 post-task to T1 pre-task (p = .002); and significantly decreased from TO 

post-task to T1 post-task (p < .001). In the control condition, Fisher’s LSD post-hoc tests 

indicated that the positive affect scores significantly decreased from T1 pre-task to T1 post-

task (p = .007). Visual inspection of the plot (Figure 4) indicated a trend of increase in 

positive affect pre-to-post task for each time point only for the narrating condition; positive 

affect scores increased from T0 pre-to-post task but decreased from T1 pre-to-post task in 

the writing and control conditions. These results support an overall significant cubic model 

(F [2, 62] = 8.43, p = .001, partial η2 = .21).3

2For the main effect for time, post-hoc tests showed that the T0 pre-task negative affect score was statistically higher than negative 
affect scores at T0 post-task (p < .001), T1 pre-task (p = .038), and T1 post-task (p = .046).
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3.2.3. Cognitions.—For post-trauma maladaptive cognitions, results indicated that a 

marginally significant interaction effect between condition and time explained 9% of the 

variance. Analysis of simple effects using paired samples t tests indicated a marginally 

significant difference in maladaptive cognition scores between T0 pre-task and T1 post-task 

for the narrating condition only, t(21) = 1.96, p = .063, Cohen’s d = .42. Visual inspection of 

the plot (Figure 5) indicated a trend of decreasing maladaptive cognition scores in the 

writing and narrating conditions from T0 pre-task to T1 post-task; on the other hand, 

maladaptive cognition scores seem to increase in the control condition from T0 pre-task to 

T1 post-task. For self-esteem, results indicated no significant interaction effect (3% of the 

variance in self-esteem scores was explained by the interaction effect) and no significant 

main effects for time and condition.

4. Discussion

4.1 Overview

Within the current study, we examined the effects of processing positive memories on PTSD 

symptom severity, depression symptom severity, affect, and cognitions in a non-clinical 

sample of trauma-exposed college students. In line with prior work, we hypothesized that 

those participating in our positive memory interventions (i.e., writing or narrating) would 

experience substantial reductions in PTSD symptom severity (Contractor, Brown, et al., 

2018), depression symptom severity (Arditte Hall et al., 2018; Neshat-Doost et al., 2013), 

negative affect (Joormann et al., 2007; Rusting & DeHart, 2000), and maladaptive 

cognitions (Blaney, 1986; Rusting & Larsen, 1998), as well as substantial increases in 

positive affect (Joormann et al., 2007; Rusting & DeHart, 2000) and self-esteem 

(Korrelboom et al., 2012; Korrelboom et al., 2011). In line with these hypotheses, broadly, 

the positive memory processing conditions (especially narrating) positively impacted 

symptomatology, affect, and cognitions.

4.2 Changes in Symptomatology, Affect, and Cognitions over Time

Overall, the impact differed by the positive memory processing condition, such that the 

narrating condition generally had greater and more beneficial impacts on outcomes of 

interest than the writing condition. For example, there were reductions in PTSD symptom 

severity and post-trauma maladaptive cognitions among those who participated in the 

narrating condition, but not in the writing or control conditions. Further, the narrating 

condition was differentially associated with continued increases in positive affect and 

decreases in negative affect (Joormann et al., 2007; Josephson, 1996; Rusting & DeHart, 

2000) across the two sessions.

The differential pattern of findings for affect may reflect the transient nature of affect evoked 

by recalling positive memories. In the narrating condition, participants had a pattern of 

decreases in negative affect over time, which was in line with study hypotheses. For positive 

affect, in contrast, the effects were more transitory, in that affect was elevated post-task on 

3For the main effect of time, post-hoc test results indicated a significant increase in positive affect score from T0 pre-task to T0 post-
task (p < .001), from T0 post-task to T1 pre-task (p = .007), and from T0 post-task to T1 post-task (p < .001).
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both occasions, but returned to baseline between the two sessions. In this case, it is likely 

that between-session factors may have impacted participants’ moods. Moreover, these 

effects may not be particularly surprising, as research demonstrates that positive affect 

following a positive mood induction is generally quite transitory (Horner et al., 2014). In 

regards to the writing condition, writing about positive memories initially led to an increase 

in positive affect and a decrease in negative affect, but these changes were not sustained over 

time, differing from some prior work (Burton & King, 2004). These findings may primarily 

be driven by how the structure of the writing task differed from the narrating task (see 

Section 4.3 below for additional details).

Unexpectedly, depression symptom severity did not change during the course of the study, or 

as a function of the assigned condition, which differs from prior work suggesting that 

processing positive memories does have a positive impact on depression symptom severity 

(Arditte Hall et al., 2018; McNally et al., 1994; Neshat-Doost et al., 2013). One factor 

impacting these findings may be the time frame of the PHQ-9 as used in the current study 

wherein the T1 PHQ-9 referenced the past two weeks rather than time since T0 assessment; 

such a procedure may have not allowed us to capture change effectively within the current 

study. Similarly, positive memory processing did not impact self-esteem contrary to existing 

research (Korrelboom et al., 2009; Korrelboom et al., 2012; Korrelboom et al., 2011). Future 

research needs to examine potential mediating or moderating factors that may account for 

these results, such as trauma types (Briere & Runtz, 1990; Contractor, Caldas, Fletcher, 

Shea, & Armour,2018), extent of meaning-making derived from memory narratives (Singer, 

Blagov, Berry, & Oost, 2013), centrality of the event to one’s identity (akin to traumatic 

memories; Berntsen & Rubin, 2006), and number and characteristics (e.g., related or 

unrelated to trauma) of the elicited positive memories (Contractor, Brown, et al., 2018). 

Separately, perhaps, results would differ within a sample of individuals reporting clinically 

significant depression or PTSD symptom severity, who differ meaningfully from this non-

clinical student sample.

Taken together, the narrating condition appears to have a more substantial and beneficial 

impact on decreasing PTSD symptom severity, negative affect, and maladaptive post-trauma 

cognitions, as well as on increasing positive affect, within this controlled pilot study, as 

compared to the writing and control conditions. Thus, talking about positive memories 

appears to more substantially affect PTSD-related symptoms, as compared to writing about 

positive memories. Moving forward, we argue for the use of the narrating procedure, rather 

than the writing procedure, for processing positive memories.

4.3 Unpacking the Differential Impacts of Writing versus Narrating

There are some potential explanations for the differential impact of narrating versus writing 

about positive memories on the assessed outcomes. First, it is possible that the writing 

methodology lessened the impact of this intervention (i.e., typing on a computer, rather than 

hand writing). For example, within cognitive processing therapy (CPT; with a trauma 

account), participants are directed to handwrite their trauma account, given that research 

suggests the use of word processing software impedes emotional engagement in the task, 

due to an over-focus on spelling and grammar (Resick, Monson, & Chard, 2016). This may 
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also explain the unexpected pattern of findings for positive and negative affect, particularly 

in the writing condition. Perhaps writing about positive memories became less engaging 

over time and felt less enjoyable, leading to decreases in positive affect and increases in 

negative affect across the course of the task. Additionally, research demonstrates using long-

hand writing, as compared to typing on computers, leads to deeper processing and 

understanding (Mueller & Oppenheimer, 2014). Perhaps using computers to type positive 

memories impacted participants’ degree of emotional engagement and processing in the task 

within the current study, additionally impacting symptomatology and affect. Second, it is 

possible that memory is differentially processed when discussing memories aloud versus 

writing about them (Lyubomirsky, Sousa, & Dickerhoof, 2006). Research examining the 

impact of processing positive memories via writing, talking, or thinking demonstrates that 

individuals who write about positive memories in an analytical fashion experience decreases 

in well-being, relative to individuals who process these memories via rehearsing and 

replaying the experiences more vividly (Lyubomirsky, Sousa, & Dickerhoof, 2006). 

Following from this, Lyubomirsky and colleagues (2006) suggest that the narrative-based 

and analytical nature often inherent in writing can be counterproductive when attempting to 

increase positive affect via writing about positive memories. Indeed, it is possible that a 

more circular or disorganized narrative that can come from discussing a memory aloud 

allows individuals to savor and capitalize on positive memories, as well as to retain a sense 

of mystery or thrill, which is diminished when memories are examined analytically and 

critically.

Third, it is possible that discussing positive memories with others (as in the narrating task) 

may have a substantial positive benefit on mood (Reis et al., 2010) via the process of sharing 

with another individual; participants in the writing condition did not have the opportunity to 

share their memory during the processing task. Finally, it is noteworthy that both the writing 

and narrating conditions had similarly beneficial impacts on affect following the processing 

of one positive memory; the differential impact was apparent following the processing of the 

second positive memory, which suggests participants in the writing condition may have 

focused more on “correctly” writing the content of the memory, rather than fully 

emotionally engaging with the memory. Thus, it may not be surprising that these individuals 

did not feel better after typing out the memory during the second session. Alternatively, such 

results may also indicate a potentially greater practice effect for the narrating condition, or a 

perceived beneficial, immediate impact after the first session, which could have cumulatively 

impacted the results for the second memory account.

4.4 Limitations and Future Directions

Some limitations must be considered when interpreting our findings. First, we utilized self-

report assessments of symptomatology, affect, and cognitions; these could be subject to 

information biases or inaccurate reporting. Future research would benefit from using 

clinician-administered and/or objective (e.g., psychophysiological) measures. Second, we 

used a convenience-based, non-clinical sample, comprised of students reporting traumatic 

experiences (30.80% with probable PTSD); this sample had more females and less racial/

ethnic diversity. Importantly, despite this being a non-clinical sample, research has indicated 

high rates of trauma exposure among college students, which is related to poor post-trauma 
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mental health, including greater PTSD symptom severity (Elhai et al., 2012; Frazier et al., 

2009; Read, Radomski, & Borsari, 2015). Such analogue samples are important to advance 

the scientific field of trauma; they are especially relevant to the current study, which is 

testing a novel methodology with potential clinical impact and is the first empirical test of a 

conceptual model (Tull, Bornovalova, Patterson, Hopko, & Lejuez, 2008). This being said, it 

will be necessary to determine whether these results generalize to more diverse and 

clinically-severe samples in future work.

Third, given that this was a pilot study, our sample size was small and we had limited power, 

precluding exploration of some associations within our data. Further replications and 

extensions of this work with larger sample sizes (and consequently greater power to detect 

clinically meaningful results) are necessary to better understand causality and determine 

mechanisms underlying obtained patterns. Fourth, we used a correction factor for multiple 

comparisons to protect against Type I error for our primary analyses (i.e., interaction 

effects). Using this approach is debated because it increases the risk of Type II errors, and 

there is ambiguity on what/how to determine the number of outcome measures to be used in 

computing the correction factor (Hochberg & Tamhane, 1987; Rothman, 1990; Savitz & 

Olshan, 1995). Hence, we focused more on effect sizes (Feise, 2002) in the process of 

emphasizing worthwhile results. The partial η2 range for significant/marginally effect 

interaction effects (.09-.21) and for significant post-hoc tests (.33-.60) represented medium-

large effect sizes (Cohen, 1988; Richardson, 2011); and Cohen’s d range for significant post-

hoc tests (.42-.68) represented small-medium effect sizes (Cohen, 1988). Overall, these 

conclusions are considered tentative and need to be replicated in future studies. Fifth, 

methodologically, measures had different time frames for their questions (past month/week 

for the PCL-5 vs. past two weeks for the PHQ-9), and some measures did not reference time 

elapsed since the first baseline session (e.g., the PHQ-9 administered at T1 referenced the 

past two weeks). That being said, significant differences in post-trauma indicators across 

time points reflect meaningful results to be explored in future research. Finally, we did not 

examine whether the observed changes persisted over time, or whether the experience of 

significant events between tasks impacted study findings; these are important to examine in 

future research.

Despite these limitations, the present study advances the field by serving as the first rigorous 

and experimental comparison of the impact of narrating versus writing about positive 

memories on outcomes relevant to PTSD symptom severity, with a contact-time matched 

control condition. To our knowledge, the current study is also the first empirical examination 

of, and provides empirical support to, the conceptual model proposed by Contractor and 

colleagues (2018). In terms of clinical implications, therapists may benefit from integrating a 

focus on positive memories into their trauma work to decrease PTSD symptom severity, 

negative affect, and maladaptive cognitions, as well as to increase positive affect. Further, 

verbally discussing and processing positive memories seems optimal, as compared to writing 

and processing positive memories; this fits well with the narrative processing approach of 

several trauma-focused treatments such as Prolonged Exposure (Foa, Hembree, & 

Rothbaum, 2007). By highlighting the utility of focusing on processing positive memories 

among trauma-exposed individuals, this study sets the stage for future work targeting 

positive memory processing. As an example, given that increases in positive affect were not 
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sustained between sessions (in the interim), it may be necessary to add between-session 

exercises to maintain improved mood, as well as to sustain change over time. Further 

developing strategies to support individuals in savoring and capitalizing (Lyubomirsky et al., 

2006) on their positive memories may further enhance observed effects. Taken together, 

trauma-exposed individuals may benefit substantially from engaging emotionally with 

positive memories via discussing these memories, suggesting the importance of targeting 

this process parallel to traumatic memories. Our conclusions are with the caveat that this is a 

pilot study in a relatively unexplored area; thus, further exploration and replication is 

necessary to conclude a significant clinical impact.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights:

• We examined the effects of positive memory processing on posttrauma mental 

health.

• We randomized 65 students to narrating, writing, or control conditions.

• Narrating had lower PTSD symptom severity, posttrauma cognitions, and 

negative affect.

• Narrating had greater positive affect.

• Writing had an increase then a decrease in positive (reverse for negative) 

affect.
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Figure 1. 
Recruitment, Retention, and Procedural Information of the Study Phases

Note. PCL-5 is PTSD Checklist for DSM-5; PHQ-9 is Patient Health Questionnaire-9; 

PANAS is Positive and Negative Affect Schedule; RSES is Rosenberg Self-Esteem Scale; 

PTCI is Posttraumatic Cognitions Inventory.
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Figure 2. 
Marginally Significant Interaction Effect of Time and Condition on PTSD Symptom 

Severity

Note. Error bars represent standard errors.
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Figure 3. 
Marginally Significant Interaction Effect of Time and Condition on Negative Affect

Note. Error bars represent standard errors.
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Figure 4. 
Significant Interaction Effect of Time and Condition on Positive Affect

Note. Error bars represent standard errors.
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Figure 5. 
Marginally Significant Interaction Effect of Time and Condition on Post-Trauma 

Maladaptive Cognitions.

Note. Error bars represent standard errors.
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