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Introduction: The aim of this systematic review and meta-analysis is to evaluate the efficacy of narrative-based interventions (NBIs) for individuals with post-traumatic stress disorder (PTSD). Investigating the efficacy of NBIs should yield insight on autobiographical memory (AM) phenomena implicated in PTSD onset and recovery, leading to improved intervention protocols. Furthermore, by analyzing how NBIs influence maladaptive AM distortions, we hope to shed light on the theorized narrative architecture of AM more generally.

Methods: A systematic literature search was conducted according to PRISMA and Cochrane guidelines in MEDLINE, EMBASE, PsychINFO, and PubMed. Additional studies were then also identified from the reference lists of other relevant literature and considered for inclusion. Studies were then evaluated for adherence to the inclusion/exclusion criteria and assessed for risk of bias. Various meta-analyses were performed on included studies to understand how NBIs may or may not influence the overall effect size of treatment.

Results: The results of the meta-analysis of 35 studies, involving 2,596 participants, suggest that NBIs are a viable and effective treatment option for PTSD, yielding a statistically significant within-group effect size and decrease in PTSD symptomatology at both post-treatment [g = 1.73, 95% CI (1.23–2.22)] and 3–9 month follow-up assessments [g = 2.33, 95% CI (1.41–3.26)]. Furthermore, the difference in effect sizes between NBIs compared to active and waitlist controls was statistically significant, suggesting that NBIs are superior. Sub-analyses showed that NET provided a stronger effect size than FORNET, which may be due to the nature of the traumatic event itself and not the treatment protocol. While evidence of small study and publication bias was present, a weight-function model and trim-and-fill method suggested it was not influencing the overall results.

Discussion: This meta-analysis presents strong evidence supporting the use of NBIs in the treatment of PTSD. Clear similarities can be identified between NBIs included in this analysis that make them distinct from non-NBI interventions, which are reviewed in the discussion. Controlled comparisons between NBIs and non-NBIs would help to further understand AM mechanisms of action implicated in recovery and how various interventions facilitate them. Future research should also aim to elucidate the full range of AM impairment in individuals with PTSD to gain insight on how other memory capabilities, such as the ability to mentally simulate the future, are implicated in the pathogenesis of PTSD.
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Introduction

Autobiographical memory (AM) refers to an individual’s mental constructions of episodes or experiences that occurred in his or her own life, which is comprised of a blend of episodic memories (e.g., recalling a recent trip to Disney World) and semantic memories (e.g., remembering that Disney World is in Florida) (Tulving, 1972; Rubin, 1988; Conway, 1990, 1996; Conway and Rubin, 1993; Williams et al., 2008; see also “Mental Time Travel”; Suddendorf and Corballis, 1997). Episodic and semantic memories are both types of declarative memory identified in the multiple memory systems theory (MMS), which is a model of memory architecture that is largely supported by the neuroscientific literature (Figure 1; see Squire, 1992; Schacter and Tulving, 1994; Tulving and Craik, 2000; for autobiographical memory, Sheldon et al., 2019).
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FIGURE 1
 An outline of the Multiple Memory Systems Model (adapted by Raeder, 2022 from Schacter and Tulving, 1994; Willingham, 1997; Budson and Price, 2003; Ashby and O’Brien, 2005).


AM is dependent on the projection of self through various timescales, which Conway and Pleydell-Pearce’s (2000) theory described as a transitory “working self,” integrating an existing underlying knowledge base with new experiential information to link a personal past with a prospective future (also see Schacter and Addis, 2007). According to this theory, AM serves two main functions: adaptation to life events (e.g., an accurate record of experience to guide future-oriented behavior) and the assurance of a coherent sense of self (e.g., a conceptualization of one’s identity within his or her life story). In psychotherapy, the patient’s mentally narrated story is often the key focus of the healing process. By challenging the patient’s thoughts and beliefs about past memories, future projections, and self-identity, the psychotherapeutic conversation can help to restructure that inner monologue (Singer et al., 2013). Through this process, the patient is able to reauthor a different life story by finding a new perspective, thereby also restructuring incongruent autobiographical information (Singer and Blagov, 2004). In many ways, the clinician’s role in the psychotherapeutic process is to be both witness to the patient’s self-narrated story and “co-editor” of that unfolding narrative, offering helpful and evidence-based treatment when problems arise (Avdi and Georgaca, 2007).

Given the central role of AM in shaping an individual’s life narrative, it is not surprising that maladaptive AM distortions can lead to psychological distress, which is especially observable in post-traumatic stress disorder (PTSD). In cognitive models of PTSD, it is posited that onset is due to an inability to integrate new and traumatic experiential information with prior AM, thus resulting in a disruption to one’s overall life narrative or beliefs about oneself (Janoff-Bulman, 1992; Brewin et al., 1996; Ehlers and Clark, 2000). As such, it is well-established that AM distortions are a core symptom of PTSD and a critical component of the diagnostic criteria (The Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; DSM-5; American Psychiatric Association, 2013). These distortions can include problems with coherence, content, intrusiveness, overgeneralization, specificity, veracity, vividness, voluntariness, as well as changes in self-perception and goal-pursuit (see Table 1 for a small sample of relevant literature).



TABLE 1 A brief review of relevant literature investigating maladaptive AM distortions in PTSD.
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The psychotherapeutic process of restructuring the patient’s mentally narrated story, outlined above, is therefore particularly important in the pathogenesis of PTSD, given its strong association with AM disturbances, but the mechanism which modulates this restructuring of maladaptive AM phenomena in the recovery process still remains unclear — most likely because the architecture of AM still requires further elucidation in a well-regulated model of mind. However, there is a wide body of literature indicating that “meaning-making” within the AM system is a key factor in the recovery process (e.g., Marin and Shkreli, 2019; Zakarian et al., 2019; Beierl et al., 2020; Huang et al., 2020; Fitzke et al., 2021; Park and Boals, 2021). According to Park (2010, 2022), meaning-making refers to an individual’s ability to orient oneself by making sense of experiential information, thus bringing potential global and situational discrepancies into congruence. Narrative integration and meaning-making models have also been used to accurately predict trajectories of distress and recovery following trauma; a process of reappraisal and assimilation in order to incorporate new and traumatic information into prior autobiographical information (Figure 2).
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FIGURE 2
 A theoretical model of narrative integration and meaning-making (adapted by Raeder, 2022 from Hartog et al., 2017; Park, 2022). In the figure, the grey box on the left represents the baseline or status quo for an individual regulating their sense of self and adaptation to life events through autobiographical memory. Upon experiencing a traumatic event, the individual will appraise whether or not novel information is congruent with prior autobiographical information. If congruent, then the individual is unlikely to experience distress and will thus return to baseline. However, if the traumatic experience is incongruent with prior autobiographical information, then the individual is likely to experience psychological distress and thus engage in a process of reappraisal and assimilation to make meaning from this new information in order to return to baseline.


Outcomes of meaning-making from traumatic events can vary and range from individuals reporting a new understanding of why the event occurred (Beierl et al., 2020) to others feeling as though they have changed in a positive way because of their traumatic experience (Park and Boals, 2021). Some narrative-based interventions (NBIs) for PTSD, such as Narrative Exposure Therapy (NET) have also shown efficacy in the literature with appropriate effect size and statistical power, although the mechanisms modulating this effect are not fully understood (for reviews, see Gwozdziewycz and Mehl-Madrona, 2013; Lely et al., 2019b; Wei and Chen, 2021). As such, it remains unclear whether an observed improvement in narrative coherence within the patient’s life story through meaning-making is evidence of adjustment having occurred or if it is somehow implicated as a mechanism of therapeutic action that addresses maladaptive AM distortions. Importantly, notable parallels can be drawn between narrative meaning-making and other well-established psychological concepts, such as adaptation, acceptance, post-traumatic growth, and coping (Hartog et al., 2017). Additionally, there are many established and guideline-supported therapeutic interventions with strong evidence in the literature that may implicate the same recovery mechanisms of building meaningful coherence in the patient’s self-narrated life story, but a controlled comparison has not yet been carried out. These interventions include Cognitive Behavioral Therapy with a Trauma Focus (TF-CBT), Cognitive Processing Therapy (CPT), Cognitive Therapy (CT), Consolidation/Reconsolidation Therapy, Eye Movement Desensitization and Reprocessing (EMDR), Prolonged Exposure (PE), as well as adjunct pharmacological approaches, including MDMA- or psilocybin-assisted psychotherapy. This systematic review and meta-analysis therefore aims to move the field forward by critically examining the current body of research on PTSD interventions that specifically target maladaptive AM distortions through a narrative-based approach (NBIs) and to assess the efficacy of these interventions in reducing symptoms in individuals with a valid diagnosis of PTSD.



Materials and methods


Defining narrative-based interventions

For the purpose of this meta-analysis, a proposed definition of NBIs based on form and function is outlined in Table 2.



TABLE 2 A proposed rubric to define NBIs based on form and function.
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Inclusion and exclusion criteria

Studies were accepted for consideration in this meta-analysis using the following inclusion criteria: (1) published in peer-reviewed journals or as part of a doctoral thesis; (2) recent and relevant (within the last 20 years); (3) randomized controlled trials (RCTs); (4) participants ages 15–85; (5) the majority of participants (at least 75%) met a valid diagnosis of PTSD at baseline according to the DSM-IV, DSM-5, as well as the ICD-9, ICD-10, and ICD-11; (6) use of valid clinician-administered or self-reported measurements of PTSD symptomatology; (7) the investigated intervention meets the aforementioned definition of narrative-based intervention (Table 2); (8) reported original data measuring PTSD symptoms pre- and post-treatment; (9) published in English or German. Studies were also included regardless of the context or “type” of trauma investigated.

Studies were excluded from consideration in this meta-analysis based on the following criteria: (1) participants under the age of 15 or over the age of 85; (2) participants with mental health comorbidities besides co-occurring anxiety and depression; (3) the usage of any other potentially confounding PTSD interventions; (4) lack of control or waitlist control in the study design.



Search strategy

A search was conducted in MEDLINE, EMBASE, PsychINFO, and PubMed using medical subject headings (MeSH) and free text search term parameters (Table 3). Additional studies were also identified from the reference lists of relevant meta-analyses and other sources.



TABLE 3 Search parameters used in the initial literature search based on the Cochrane highly sensitive search strategies.
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Study selection process

Figure 3 outlines a PRISMA flow chart detailing each stage of the exclusion process. The total database search results (N = 985) were first screened for duplicates. The remaining titles and abstracts (n = 606) were then screened for inclusion and exclusion criteria. Full-text articles (n = 154) were then sought to assess for eligibility; however (n = 7) studies were not accessible, even after making sufficient effort to contact the authors. One study (n = 1) was identified from the reference lists of relevant systematic reviews and meta-analyses that met the inclusion criteria. Ultimately, (n = 38) met full criteria to be included in this meta-analysis. However, there were 3 studies that met all inclusion criteria, but the full datasets from these studies were not accessible, even after adequate effort was made to reach out directly to all of the authors cited via email, ultimately resulting in their exclusion from our quantitative analysis. Finally, (n = 35) studies were included in the quantitative meta-analysis.

[image: Figure 3]

FIGURE 3
 A PRISMA flow chart outlining the study selection process.




Data extraction

Included studies were coded according to the following criteria: (1) active controls; (2) waitlist controls; (3) talk-therapy only interventions; (4) written-only interventions; (5) combination of talk-therapy and written interventions. We included data from baseline measurements, post-treatment assessments, as well as a follow-up assessment between 3 and 9 months if such data were measured and reported in the original studies via the same methodology as the post-treatment assessment. If more than one time point was assessed within the 3–9 month follow-up range, we included the latest reported data and excluded any in-between time points. For studies that reported follow-up assessments at 1 year or later, we recorded the data but did not include it in our analysis due to an overall lack of sufficient data from this longitudinal time interaction.

Assessments for PTSD diagnoses and symptomatology throughout the literature cited in this analysis follow the guidelines set forth in the DSM-IV, DSM-5, as well as the ICD-9, ICD-10, and ICD-11, and have shown excellent validity and reliability in the literature, including the PTSD Symptom Scale-Interview (PSS-I; Foa et al., 2016b), the Clinician-Administered PTSD Scale for DSM-5 (CAPS-5; Weathers et al., 2018), the PTSD Checklist (PCL; Blevins et al., 2015), the Posttraumatic Diagnostic Scale for DSM-5 (PDS-5; Foa et al., 2016a), the Structured Psychodiagnostic Interview for PTSD (SPTSS; Carlson, 2001), the Composite International Diagnostic Interview (CIDI; Quintana et al., 2012), the Harvard Trauma Questionnaire (HTQ; Mollica et al., 1992), the Davidson Trauma Scale (Davidson et al., 1997), the International Trauma Questionnaire (ITQ; Cloitre et al., 2018), the UCLA PTSD Index for DSM-5 (UPID; Kaplow et al., 2020), and the Impact of Event Scale-Revised (IES-R; Briere and Elliott, 1998; for Chinese version: Huang et al., 1992).

To be as conservative as possible and to improve the reliability of our results, we made the following adjustments: (1) for Al-Hadethe et al. (2015), we used the Emotional Freedom Therapy (EFT) intervention as the control group instead of the no treatment group; (2) for Neuner et al. (2004), we used the Supportive Counseling (SC) intervention as the control group instead of Psychoeducation (PE); (3) for Neuner et al. (2008), we used the Trauma Counseling (TC) intervention as the control group instead of the monitoring group; (4) for Sloan et al. (2022), we used the intent-to-treat data instead of the per-protocol data; (5) for McIntire (2014), we pooled the results from the trauma-assigned and the trauma-spontaneous writing groups; (6) for Zang et al. (2014), we pooled the results from the NET and the NET-Revised groups; (7) for Gray et al. (2017), we only used the results reported from the PSS-I assessment and excluded the results from the PCL-M assessment; (8) for Brady et al. (2021), we used the CAPS-5 measurements instead of the PCL-5; (9) for Womersley et al. (2020), we used the Cognitive Behavioral Therapy (CBT) group as the control instead of the waitlist group; (10) for Zang et al. (2013), the symptom scores from each symptom cluster were added within each group in order to derive the total IES-r mean score per the IES-r protocol (Horowitz et al., 1979) and then a corrected standard deviation was calculated by taking the square root of the sum of squared variances in each symptom cluster for each group using the following formula:
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Statistical analysis

In order to evaluate the efficacy of NBIs, a meta-analysis was performed using the “metafor” package, which was created for the R environment using standard methods (Viechtbauer, 2010). To assess the within-group effect size of NBIs, standardized mean differences (SMD) were calculated using the escalc() function, with the pre- and post-treatment sample sizes, mean PTSD symptom scores, and corresponding standard deviations as input variables in order to derive Hedges’ g (Hedges, 1981). The random-effects model was then calculated on the resulting standardized mean differences using the rma() function, with the calculated effect sizes and variances as input variables. Then, sub-analyses to assess the within-group effect size were performed using the same methods by first isolating NET interventions, as well as NET/FORNET (Forensic offender rehabilitation narrative exposure therapy) interventions. The decision was made to isolate NET/FORNET versus non-(NET/FORNET) into subgroups in order to compare the difference between the manualized protocol used in NET/FORNET with other included studies in which the intervention protocol was less structured. Additionally, as NET/FORNET constituted a large portion of the included studies, it also provided an opportunity to conduct a separate meta-analysis for this intervention protocol independently. The decision to then separate NET and FORNET in additional sub-analyses was made to isolate potentially incongruent trauma narratives in criminal offenders (FORNET) versus non-criminal offenders (NET) and to assess any differences in outcomes. Lastly, the within-group effect size of all NBIs was analyzed using the data from the 3–9 month follow-up assessments, adhering to the aforementioned within-group statistical protocol (SMD), in order to assess whether the effect size was sustained.

Next, to assess the between-group effect size, standardized mean differences were calculated using the escalc() function, with the pre- and post-treatment sample sizes, mean PTSD symptom scores, and corresponding standard deviations from both the NBI group, as well as the control group. The outputs of the escalc() functions were then used to create a data frame, subtracting the difference between the overall NBI effect size and the overall control effect size and adding the variances between the two groups. The variances were added because the combined effect size was calculated by taking the weighted average of the effect sizes, where the weights are the inverse of the variances. The random-effects model was then calculated on the resulting data frame using the rma() function, with the calculated effect sizes and variances as input variables. This analysis was performed comparing NBIs to active controls in all included studies and then in sub-analyses comparing NBIs to waitlist controls only. We then used the previously isolated NET, NET/FORNET, non-(NET/FORNET) sub-groups to assess between-group effect sizes for these interventions using the same methods.

Heterogeneity was assessed in each of the aforementioned statistical analyses using a Q statistic test, which is a chi-squared test that is used to determine whether the variation in the effect size between different studies is greater than what would be expected by chance. Our model also calculated the amount of total heterogeneity (tau2), the square root of the estimated variance (tau), the percentage of total heterogeneity (I2), and the total variability relative to sampling variability (H2). The tau2 statistic is a measure of the amount of variation among the studies included in the analysis, in which a higher tau2 value indicates more variation among the studies. The tau statistic is a measure of the standard deviation of the effect sizes among the studies included in the analysis, in which a higher value also indicates more variation among studies. The I2 statistic is a measure of how much of the total variability in the data is due to the variation between the studies included in the analysis, rather than due to sampling variability. A widely accepted interpretation of the I2 statistic is: 25% = low heterogeneity, 50% = moderate heterogeneity, and 75% = high heterogeneity (Higgins et al., 2003). The H2 statistic is a measure of the total variability in the data relative to the sampling variability, in which a higher value indicates more variability in the data. A leave-one-out analysis was used to test whether any singular omitted study would alter the pooled effect size or affect the overall heterogeneity. Finally, a Graphical Display of Study Heterogeneity (GOSH) plot was used to visualize the results of a combinatorial meta-analysis by plotting the summary of effect size estimates against the model’s heterogeneity utilizing the “ggplot2” package, which was also created for the R environment (Olkin et al., 2012; Wickham, 2016). A GOSH plot can help to identify potential sources of heterogeneity in the data and assess the impact of outlier subgroups on the overall results.

Small study and publication bias were assessed by creating a funnel plot, running Egger’s regression test and a rank correlation test. The funnel plot was used to visually display the effect sizes of different studies and the degree to which they are symmetrical around a central point. The regression test and rank correlation test were used to detect any systematic bias in the studies. As small study and publication bias was detected in the data, the Vevea and Hedges (1995) weight-function model was used from the “weightr” package to detect and address the bias effectively. The weight-function model estimates unadjusted fixed-, random-, and mixed-effects models, in which the effect sizes are normally distributed in order to assess and adjust for the presence of publication bias. Likewise, a trim-and-fill statistical method was used to correct for possible publication bias in the data and confirm the results of the weight-function model (Duval and Tweedie, 2000). This technique trims the confidence intervals of the studies that are most likely to be influenced by bias, and then fills in the gaps with imputed studies. Finally, risk of bias for all included studies was assessed using the revised Joanna Briggs Institute (JBI) critical appraisal tool for the assessment of risk of bias for RCTs (see Supplementary material; Barker et al., 2023).




Results

Thirty-five studies, involving 2,596 participants, were included in the quantitative meta-analysis. Table 4 outlines the population subgroups, types of traumas, and other notable characteristics from all of the included studies in the present meta-analysis. The types of traumas investigated include fleeing as refugee and asylum seekers, political imprisonment, human trafficking, serious illness, torture, war and combat, intimate partner violence, loss of pregnancy, motor vehicle accidents, and surviving a natural disaster, among others. The types of NBIs assessed include NET, FORNET, Expressive Writing (EW), Narrative Reconstruction (NR), Reconsolidation of Traumatic Memories (RTM), Written Emotional Disclosure (WED), Narrative Writing (NW), Cognitive Narrative Therapy (CNT), and Written Exposure Therapy (WET). The identified populations among included studies indicate a wide geographic and cultural range, with patients from Saudi Arabia, Iraq, Germany, Portugal, Rwanda, Norway, Israel, China, North Korea, the United Kingdom, and the United States, among others, including various refugee and asylum seekers. Despite some included studies lacking a full range of demographic information, the overall mean age from the available data could be assessed as 35.45, with 48.67% of participants being male and 51.33% being female.



TABLE 4 Characteristics of included RCTs, treatment conditions, and primary measurements for PTSD symptoms.
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Various statistical analyses yielded the following results (for a summary, see Table 5):



TABLE 5 A summary of results.
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NBI within-group analysis

A within-group meta-analysis of NBIs (35 studies) from pre- to post-treatment indicated that NBIs were effective in the reduction of PTSD symptoms. The calculated standardized mean difference yielded a statistically significant pooled effect size of 1.73 (95% CI: 1.23–2.22, p < 0.0001; Figure 4). The total amount of heterogeneity in the studies, or tau2, was estimated to be 2.06 (SE = 0.54). The I2 statistic was calculated to be 96.31%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 27.13. The test for heterogeneity was highly significant [Q(df = 34) = 577.47, p < 0.0001].

[image: Figure 4]

FIGURE 4
 A forest plot indicating the within-group effect size of NBIs from pre- to post-treatment; NET, Narrative Exposure Therapy; EW, Expressive writing; NR, Narrative reconstruction; RTM, Reconsolidation of traumatic memories; FORNET, Forensic offender rehabilitation narrative exposure therapy; WED, Written emotional disclosure; NW, Narrative writing; CNT, Cognitive narrative therapy; WET, Written exposure therapy.




Net-only within-group analysis

A within-group meta-analysis of NET-only interventions (19 studies) from pre- to post-treatment indicated that NET was effective in the reduction of PTSD symptoms. The calculated standardized mean difference yielded a statistically significant pooled effect size of 1.68 (95% CI: 1.09–2.28, p < 0.0001; Figure 5). The total amount of heterogeneity in the studies, or tau2, was estimated to be 1.57 (SE = 0.58). The I2 statistic was calculated to be 93.61%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 15.66. The test for heterogeneity was highly significant [Q(df = 18) = 220.21, p < 0.0001].
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FIGURE 5
 A forest plot indicating the within-group effect size of NET from pre- to post-treatment; NET, Narrative Exposure Therapy.




Net/FORNET within-group analysis

A within-group meta-analysis of NET/FORNET-only interventions (23 studies) from pre- to post-treatment indicated that NET/FORNET interventions were effective in the reduction of PTSD symptoms. The calculated standardized mean difference yielded a statistically significant pooled effect size of 1.58 (95% CI: 1.08–2.08, p < 0.0001; Figure 6). The total amount of heterogeneity in the studies, or tau2, was estimated to be 1.32 (SE = 0.45). The I2 statistic was calculated to be 93.70%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 15.87. The test for heterogeneity was highly significant [Q(df = 22) = 235.34, p < 0.0001].

[image: Figure 6]

FIGURE 6
 A forest plot indicating the within-group effect size of NET/FORNET from pre- to post-treatment; NET, Narrative Exposure Therapy; FORNET, Forensic offender rehabilitation narrative exposure therapy.




Non-(Net/FORNET) within-group analysis

A within-group meta-analysis of non-(NET/FORNET)-only interventions (12 studies) from pre- to post-treatment indicated all remaining NBIs from this analysis (excluding NET/FORNET) were effective in the reduction of PTSD symptoms. The calculated standardized mean difference yielded a statistically significant pooled effect size of 2.01 (95% CI: 0.90–3.11, p < 0.0001; Figure 7). The total amount of heterogeneity in the studies, or tau2, was estimated to be 3.66 (SE = 1.62). The I2 statistic was calculated to be 98.10%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 52.52. The test for heterogeneity was highly significant [Q(df = 11) = 331.60, p < 0.0001].
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FIGURE 7
 A forest plot indicating the within-group effect size of non-(NET/FORNET) from pre- to post-treatment; EW, Expressive writing; NR, Narrative reconstruction; RTM, Reconsolidation of traumatic memories; WED, Written emotional disclosure; NW, Narrative writing; CNT, Cognitive narrative therapy; WET, Written exposure therapy.




NBI within-group analysis (3–9â€‰month follow-up)

A within-group meta-analysis of NBIs (19 studies) from pre-treatment to a 3–9 month follow-up assessment indicated that the effect of NBIs for PTSD symptom reduction was sustained and yielded a greater reduction in symptoms than the initial follow-up. The calculated standardized mean difference yielded a statistically significant pooled effect size of 2.33 (95% CI: 1.41–3.26, p < 0.0001; Figure 8). The total amount of heterogeneity in the studies, or tau2, was estimated to be 4.05 (SE = 1.41). The I2 statistic was calculated to be 98.25%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 57.25. The test for heterogeneity was highly significant [Q(df = 18) = 452.65, p < 0.0001].
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FIGURE 8
 A forest plot indicating the within-group effect size of NBIs from pre-treatment to a 3–9 month follow-up assessment; NET, Narrative Exposure Therapy; NR, Narrative reconstruction; FORNET, Forensic offender rehabilitation narrative exposure therapy; WED, Written emotional disclosure; WET, Written exposure therapy.




NBI between-group analysis (active controls)

A between-group meta-analysis of NBIs versus active controls (24 studies) from pre- to post-treatment (subtracting the pooled effect size of active controls from NBIs) indicated that NBIs were more effective in the reduction of PTSD symptoms than active controls. The subtracted calculated standardized mean difference yielded a statistically significant difference in effect size of 0.57 (95% CI: 0.04–1.10, p = 0.035; Figure 9). The total amount of heterogeneity in the studies, or tau2, was estimated to be 1.50 (SE = 0.52). The I2 statistic was calculated to be 91.92%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 12.37. The test for heterogeneity was highly significant [Q(df = 23) = 147.36, p < 0.0001].
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FIGURE 9
 A forest plot indicating the between-group effect size of NBIs compared to active controls from pre- to post-treatment; NET, Narrative Exposure Therapy; EW, Expressive writing; NR, Narrative reconstruction; RTM, Reconsolidation of traumatic memories; FORNET, Forensic offender rehabilitation narrative exposure therapy; WED, Written emotional disclosure; NW, Narrative writing; CNT, Cognitive narrative therapy; WET, Written exposure therapy; EFT, Emotional freedom technique; PED, Psychoeducation; TAU, Treatment as usual; SIT, Stress inoculation training; FFW, Fact-focused writing; PCT, Present centered therapy; SC, Supportive counselling; TC, Trauma counselling; CPT, Cognitive processing therapy.




NBI between-group analysis (waitlist controls)

A between-group meta-analysis of NBIs versus waitlist controls (11 studies) from pre- to post-treatment (subtracting the pooled effect size of waitlist controls from NBIs) indicated that NBIs were effective in the reduction of PTSD symptoms. The subtracted calculated standardized mean difference yielded a statistically significant difference in effect size of 1.93 (95% CI: 1.03–2.83, p < 0.0001; Figure 10). The total amount of heterogeneity in the studies, or tau2, was estimated to be 1.97 (SE = 1.03). The I2 statistic was calculated to be 88.16%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 8.45. The test for heterogeneity was highly significant [Q(df = 10) = 70.46, p < 0.0001].
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FIGURE 10
 A forest plot indicating the between-group effect size of NBIs compared to waitlist controls from pre- to post-treatment; NET, Narrative Exposure Therapy; NR, Narrative reconstruction; RTM, Reconsolidation of traumatic memories; WET, Written exposure therapy.




Net-only between group analysis (active controls)

A between-group meta-analysis of NET versus active controls (11 studies) from pre- to post-treatment (subtracting the pooled effect size of active controls from NET) indicated that NET was more effective in the reduction of PTSD symptoms than active controls. The subtracted calculated standardized mean difference yielded a statistically significant difference in effect size of 0.79 (95% CI: 0.04–1.54, p = 0.039; Figure 11). The total amount of heterogeneity in the studies, or tau2, was estimated to be 1.30 (SE = 0.71). The I2 statistic was calculated to be 86.78%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 7.56. The test for heterogeneity was highly significant [Q(df = 10) = 52.44, p < 0.0001].

[image: Figure 11]

FIGURE 11
 A forest plot indicating the between-group effect size of NET compared to active controls from pre- to post-treatment; NET, Narrative Exposure Therapy; EFT, Emotional freedom technique; PED, Psychoeducation; TAU, Treatment as usual; SIT, Stress inoculation training; FFW, Fact-focused writing; PCT, Present centered therapy; SC, Supportive counselling; TC, Trauma counselling.




Net-only between group analysis (waitlist controls)

A between-group meta-analysis of NET versus waitlist controls (8 studies) from pre- to post-treatment (subtracting the pooled effect size of waitlist controls from NET) indicated that NET was effective in the reduction of PTSD symptoms. The subtracted calculated standardized mean difference yielded a statistically significant difference in effect size of 1.55 (95% CI: 0.67–2.43, p = 0.001; Figure 12). The total amount of heterogeneity in the studies, or tau2, was estimated to be 1.28 (SE = 0.86). The I2 statistic was calculated to be 82.78%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 5.81. The test for heterogeneity was highly significant [Q(df = 7) = 35.517, p < 0.0001]. A meta-analysis of NET/FORNET versus waitlist controls was not carried out, as there were no studies directly comparing FORNET with a waitlist condition.
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FIGURE 12
 A forest plot indicating the between-group effect size of NET compared to waitlist controls from pre- to post-treatment.




Net/FORNET between group analysis (active controls)

A between-group meta-analysis of NET/FORNET versus active controls (15 studies) from pre- to post-treatment (subtracting the pooled effect size of active controls from NET/FORNET) indicated that NET/FORNET was more effective in the reduction of PTSD symptoms than active controls. The subtracted calculated standardized mean difference yielded a statistically significant difference in effect size of 0.78 (95% CI: 0.27–1.29, p = 0.003; Figure 13). The total amount of heterogeneity in the studies, or tau2, was estimated to be 0.76 (SE = 0.38). The I2 statistic was calculated to be 83.48%, indicating a high degree of between study heterogeneity. The H2 statistic, which quantifies the ratio of total variability to sampling variability, was 6.05. The test for heterogeneity was highly significant [Q(df = 14) = 63.73, p < 0.0001].
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FIGURE 13
 A forest plot indicating the between-group effect size of NET/FORNET compared to active controls from pre- to post-treatment; NET, Narrative Exposure Therapy; FORNET, Forensic offender rehabilitation narrative exposure therapy; EFT, Emotional freedom technique; PED, Psychoeducation; TAU, Treatment as usual; SIT, Stress inoculation training; PCT, Present centered therapy; SC, Supportive counselling; TC, Trauma counselling.




Small study and publication Bias

A funnel plot for the within-group NBI random effects model at the initial post-treatment assessment indicated significant asymmetry (Figure 14). Egger’s regression test for funnel plot asymmetry for the mixed-effects meta-regression model confirmed that there is significant evidence of publication bias (z = 4.29, p < 0.0001). The limit estimate for the effect size when the standard error approaches 0 was −0.27 (95% CI: −1.25, 0.72). A rank correlation test for funnel plot asymmetry also indicated that there is significant evidence of publication bias (p = 0.001). The magnitude of the correlation between effect size and standard error was high (Kendall’s tau = 0.39), indicating that the bias may be affecting the results of the meta-analysis. However, the results from the Vevea and Hedges (1995) weight-function model indicate that there is a significant amount of heterogeneity in the data, even after taking small study and publication bias into account. The likelihood ratio test showed that the adjusted model was not statistically different from the unadjusted model (df = 0.41, p = 0.522). These findings were confirmed by using the trim-and-fill method, which did not alter the results of our analysis. A GOSH plot was then created, fitted to 1e+06 models (based on random subsets) using the NBI within-group random effects model, to display the I2 statistic against the standardized mean difference, which indicated a normal distribution of effect sizes, but a high degree of heterogeneity in the dataset (Figure 15).
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FIGURE 14
 A funnel plot demonstrating significant asymmetry, based on the within-group NBI random effects model from pre- to post-treatment.
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FIGURE 15
 A GOSH plot analysis, fitted to 1e+06 models (based on random subsets) using the NBI within-group random effects model, to display the I2 statistic against the standardized mean difference. This model suggests a unimodal distribution in both the pooled estimate and the I2 statistic. Heterogeneity remained significant, regardless of study omission (the points for subsets that include the most significant potential outlier study #9, Gofman et al., 2021—identified via a leave-one-out analysis—are shown in red, whereas the rest are shown in blue).





Discussion


Efficacy of NBIs in treating PTSD

This meta-analysis aimed to assess the efficacy of narrative-based interventions (NBIs) in the treatment of post-traumatic stress disorder (PTSD). The overall findings of this analysis suggest that NBIs are an effective treatment for PTSD. The within-group effect size of NBIs indicated a statistically significant reduction in PTSD symptoms, with studies that reported a 3–9 month follow-up assessment after completing an NBI yielding a further statistically significant reduction in symptoms. Although more research is needed to evaluate the sustained effect of NBIs, particularly longitudinal follow-up assessments at one-year post-treatment and beyond, the increase in effect size between the initial post-treatment assessment and 3–9 month follow-up assessment in the present study suggests that NBIs continue to elicit a sustained effect in the months following treatment cessation. However, these results should be interpreted with caution due to the smaller sample size of the subset of studies (19 studies; 1,581 participants) reporting a 3–9 month follow-up assessment compared to the sample size of the initial post-treatment meta-analysis (35 studies; 2,596 participants), therefore increasing risk of bias. Notwithstanding, the overall results of this analysis suggest that NBIs are a viable treatment option for PTSD, effectively producing a substantial, sustained reduction of symptoms. Additionally, all included NBI subgroups [overall NBIs, NET-only, NET/FORNET, and non-(NET/FORNET)] yielded a statistically significant larger effect size than active controls, as well as waitlist controls. This suggests that NBIs may outperform non-NBIs commonly used in clinical settings, most likely due to differences in the treatment protocol between NBIs and non-NBIs, although controlled comparisons are needed to investigate this further. Notably, there was significant evidence of small study and publication bias in the data, but a weight-function model and trim-and-fill method both indicated that this bias was not influencing the results and rather, was most likely due to a high degree of heterogeneity in the data. However, the significant heterogeneity results in our analysis combined with consistency of effect size across unadjusted and adjusted effects models (correcting for small study and publication bias) lends support to the hypothesis that NBIs (as defined in Table 2) are effective in reducing PTSD symptoms.

It may therefore be helpful to clarify the differences between NBIs and non-NBIs to understand why NBIs elicit a stronger effect than other treatment protocols. For example, Narrative Reconstruction (NR) and Narrative Exposure Therapy (NET), both included in this analysis, have distinct similarities that promote a reduction in PTSD symptoms. Both of these NBIs share similar structure and protocol, facilitating a process that reauthors the patient’s self-narrative: re-evaluating and reframing past memories, beliefs, and future aspirations within the patient’s life narrative timeline to form a more positive story. Similarly, Written Exposure Therapy (WET) and other types of emotional writing protocols included in this analysis help the patient work through the narrative aspects of their traumatic experience to make sense of incongruent information (Thompson-Hollands et al., 2019). These narrative-aspects can be juxtaposed with interventions that failed to meet our definition of NBIs, such as Cognitive Processing Therapy (CPT) or Cognitive Behavioral Therapy (CBT), which are notably more directive in nature and limited to challenging existing beliefs (e.g., stuck points in CPT; cognitive distortions or negative thinking in CBT; Resick, 1992; Resick and Schnicke, 1992, 1993; Johnson and Ceroni, 2020), void of explicitly helping the patient to restructure their inner-monologue into a more positive story through a meaning-making process. As a point of comparison, Asmundson et al. (2018) conducted a robust meta-analysis of the efficacy of CPT in PTSD symptom reduction, which showed a positive effect (mean Hedges’ g = 1.24), albeit smaller than the effect of NBIs presented in this study. A similar finding was reported for CBT in a meta-analysis conducted by Thielemann et al. (2022), which showed an even smaller effect (mean Hedges’ g = 1.14) than CPT, however this analysis notably included children and adolescents. In terms of treatment protocols, it is also helpful to note that NBIs typically require fewer sessions than other established treatments (e.g., NET requires 10 sessions, Schauer et al., 2011; CBT requires 12 sessions, Ehlers, 2013; CPT requires more than 12 sessions, Resick et al., 2017), which may provide more utility in clinical settings. Additionally, included studies from this analysis showed that NBIs outperformed active controls, in which Womersley et al. (2020) used CBT (mean difference in Hedges’ g = 0.67) and Sloan et al. (2018) used CPT (mean difference in Hedges’ g = 0.67). Another included study, Sloan et al. (2022), used CPT as an active control, but showed a stronger effect for CPT than WET (mean difference in Hedges’ g = −2.57). However, this was most likely due to the substantial difference in treatment times between groups in the study design (total treatment times: WET = 240 min; CPT = 720 min), which will have significantly influenced the results.

NBIs utilize strategies that non-NBIs may also implement, such as attending to senses, thoughts, beliefs, and emotions associated with traumatic memories. However, NBIs also seem to facilitate a process of integrating the traumatic memory into the patient’s autobiographical story in a meaningful way (Gofman et al., 2022), although the precise details of this meaning-making process remain unclarified. Moreover, many psychotherapeutic approaches for PTSD focus on fear extinction (e.g., PE or EMDR; Foa and Kozak, 1986; Shapiro and Forrest, 2001), but as Gofman et al. (2022) noted, many cases of PTSD are maintained due to other feelings, such as shame, guilt, and anger—not fear, which NBIs may be better suited to resolve. Importantly, interventions that only focus on fear extinction, such as PE or EMDR, do not appear to explicitly prompt the patient to engage in any type of meaning-making process. Additionally, it is plausible that NBIs are better equipped to address maladaptive future simulations compared to non-NBIs, although more research is needed to substantiate this theory in PTSD etiology.

It is worth noting that there may be other interventions for PTSD that meet our definition of NBI, but were not included in this analysis, just as there may be effective aspects in non-NBI treatment protocols that address the same maladaptive AM distortions. Other interventions for PTSD, such as Imagery Rescripting (IR), could arguably meet the definition for NBIs outlined in Table 2 (Arntz, 2012). IR aims to rewrite traumatic memories to form a more positive perspective of the past, a process which may be facilitated by the AM recovery mechanisms targeted in this analysis. The protocol in IR involves a process of reframing or rescripting the traumatic memory, which helps decrease the emotional salience associated with the memory and, consequently, elicits a reduction in PTSD symptoms. However, the rescripted memory in IR does not need to be based in reality; rather, the explicit goal is to imagine a different outcome of the experience or to alter specific details of the memory to make it as non-traumatic as possible. For example, a 2022 case study detailed this process with a female patient who had been raped and developed PTSD (Lechner-Meichsner et al., 2022). Through IR, the patient was able to reimagine her traumatic experience with alternative outcomes, such as escaping to a quiet and safe place or confronting her rapists and regaining control of the situation. This imaginative exercise reduced the patient’s feelings of contamination, resulting in an overall decrease of 7 points on her CAPS-5 score, bringing her total score below the clinical threshold. However, it remains unclear whether or not IR explicitly helps the patient to form a more positive story by meaningfully integrating the traumatic memory into the patient’s life narrative, or if this process primarily constitutes a more imaginative form of exposure therapy, which is the reason for its exclusion from the present analysis. Importantly, there may also be variability in how clinicians administer various interventions that elicit a positive effect by slight deviations from the protocol. For example, some clinicians may still facilitate a meaning-making process with their patient while engaged in a non-NBI treatment, even though that process is not explicitly outlined as part of the protocol. Given the challenging nature of controlling for this variability, anecdotally observed in clinical settings, it is essential to elucidate the AM mechanisms implicated in PTSD onset and recovery to understand precisely which aspects of various treatment protocols have the strongest impact on symptom reduction and why.



Traumatic memory processing

Contrary to the typical cognitive processing that occurs in everyday settings, Ehlers and Clark (2000) argued that traumatic experiences are more likely to be processed in a “data-driven” (bottom-up; perceptual) manner, rather than a “conceptual” (top-down; episodic) manner, thereby resulting in fragmented memories characterized by perceptual and sensorial details (also see Roediger, 1990). In this theory, “conceptual processing” refers to one’s ability to understand the meaning of a situation and organize it coherently with previous AM, whereas “data-driven processing” refers to a type of cognitive processing that simply gathers sensory-based information, without the conceptual organization. This line of reasoning, along with other similar theories, is often used to explain why neutral stimuli can trigger an autonomic retrieval of perceptual memories, such as flashbacks or a sensorial experience of reliving the event, without being able to recall episodic details in a manner consistent with everyday AM functioning (Brewin, 2014). Importantly, as noted by Berntsen and Nielsen (2021), involuntary traumatic memories are no more veridical than ordinary AM and there is no evidence suggesting that involuntary perceptual memories contain unprocessed or inaccessible episodic information. Although perceptually vivid, they are still a (re)constructive act in response to environmental cues. Likewise, longitudinal studies have shown that traumatic memories are not static and like ordinary AM, change substantially over time. For instance, Dekel and Bonanno (2013) performed a cross-sectional study to assess changes in traumatic memories in individuals that were inside the World Trade Center during the September 11th terrorist attack. Their findings indicated that only one-third of the initial context of AM from that day remained constant over time and that narrative length also shortened. A similar line of evidence suggests that flashbulb memories for traumatic public events are more durable, but are still nevertheless subject to change, which Talarico and Rubin (2003) observed may actually be a dissociation between belief in accuracy and actual consistency. In non-traumatic circumstances, this flexibility of AM most likely allows the generation of different future scenarios to inform the most appropriate course of action in the present, drawing upon information from the past stored in AM. However, during the encoding and processing of traumatic memories, this dynamic integration of past memory into future simulation is clearly disrupted—resulting in a lack of coherence to the patient’s internal storytelling.

This cognitive processing theory, proposed by Ehlers and Clark (2000), is also supported by neurobiological evidence, as the association between the amygdala and the formation of highly emotional memories is well-established, particularly memories encoded during a fear-provoking experience (Fanselow and Gale, 2003; Rauch et al., 2003; McGaugh, 2004; Phelps and LeDoux, 2005; Sigurdsson et al., 2007; Kim et al., 2011; Paré and Duvarci, 2012). Research suggests that during a traumatic experience, the amygdala may become hyperfunctional as a protective mechanism due to an expectancy violation, preparing the organism for potential future experiences of a similar threat-level (for a review, see Diamond and Zoladz, 2016). It is probable that intrusive and unwanted memories (flashbacks) in PTSD can be attributed to the reactivation of the amygdala provoked by external or mentally induced triggers, which can lead to the spontaneous recall of these memories (Marks et al., 2018). Yet, it remains unclear whether the same process facilitates intrusive future simulations (flashforwards; see Table 1). At the same time, PTSD causes a decrease in activity in parts of the brain that are responsible for higher-level control, such as the medial prefrontal cortex (Shin et al., 2006). As Koenigs and Grafman (2009) observed, individuals with PTSD demonstrate decreased functional connectivity between the medial prefrontal cortex and hippocampus when compared to healthy or traumatized asymptomatic controls, which is most likely the primary cause of impairment in top-down, future-oriented control of AM recall. Despite the impaired functional connectivity between prefrontal and temporal lobes that has been observed in PTSD, the high degree of heterogeneity in psychological responses to trauma may create variability in this dynamic, making it difficult to accurately determine the precise interaction between these two brain areas (Stevens et al., 2018; also see Simons and Spiers, 2003). Although the neurobiological evidence supports cognitive theories on how traumatic memories are initially encoded, it remains unclear what mechanisms support the narrative meaning-making process, highlighted in Figure 2, warranting further investigation. It is likely that this process is dependent on interactions between the prefrontal cortex, hippocampus, and the amygdala, with the ventromedial prefrontal cortex potentially responsible for top-down information integration and the dorsolateral and medial prefrontal cortices responsible for regulating emotional reactions to cues and providing top-down control over the amygdala (Garrett et al., 2019; Harnett et al., 2020; Kredlow et al., 2021). Notably, Lyoo et al. (2011) observed that increased cortical thickness in the dorsolateral prefrontal cortex was associated with better psychological recovery from trauma, providing further support for this theory. It is also clear that the mechanism of fear extinction in exposure therapies involves prefrontal inhibition of the amygdala to reduce the intensity of threatening memories (Dunsmoor et al., 2015). Nevertheless, further research is needed to understand the roles of these prefrontal cortices in various AM phenomena during PTSD onset and recovery, particularly in identifying which brain regions are implicated in the process of conceptually integrating incongruent autobiographical information into an individual’s life story.

This line of neurobiological evidence also helps to provide critical context for one study included in the present analysis that merits discussion. Adenauer et al. (2011), indicated via magnetoencephalography (MEG) evaluations of neuromagnetic oscillations in the brain (known as steady-state visual evoked fields, or ssVEF) that NET resulted in an increase of cortical top-down attentional regulation when participants were shown aversive pictures. This is highly relevant to the current topic of resolving maladaptive AM phenomena in PTSD, as visuospatial imagination is not only critical to the process of retrieving information from AM, but it is also vitally pertinent to how individuals process fear-provoking and intrusive memories (Lang, 1977; Lin-Stephens, 2020). This neuroimaging evidence suggests that NBIs, specifically NET in this instance, may help improve temporal attentional control in AM recall, thereby minimizing distressing AM distortions or intrusive traumatic cognitions. Moreover, this evidence points to the possibility that reconciling incongruent traumatic memories with the patient’s overall life narrative (outlined in Figure 2) may improve the temporal control of retrospective and prospective AM by accounting for expectancy violations. To explore this hypothesis of attentional control in the patient’s ability to mental time travel, it would be beneficial to elucidate whether or not future temporal dimensions have the same maladaptive distributions in PTSD onset and whether or not they are corrected in the recovery process.



The adaptive benefits of narrative structuring in AM

There are many proposed theories in the literature on the adaptive benefits for having a psychological response to trauma in the first place, which can be difficult to reconcile. However, it is important to note that trauma responses are healthy responses from healthy individuals to traumatic experiences, and many human fear responses are “pre-programmed” based on previously threatening stimuli throughout human evolution (e.g., visual recognition of objects that resemble snakes; see Van Le et al., 2013, 2016). Given this evidence and the results of this analysis, perhaps the true adaptive benefit of memory is not in how accurate it is, but how useful it can be in organizing an individual’s personal past to mentally structure a more positive and safe prospective future. This adaptive benefit is also reflected in the physical health outcomes of patients from included studies of this analysis. It is well-established that PTSD has a positive correlation with various physiological pathologies, such as autoimmune diseases, cancer, cardiovascular diseases, chronic pain, immunological functioning, as well as gastrointestinal issues (Boscarino, 2004; Pace and Heim, 2011; Kolassa et al., 2015). It is therefore helpful to briefly discuss important physiological findings from NBI studies included in this analysis to further highlight their efficacy in PTSD treatment. For example, Neuner et al. (2008) showed that NET reduced the frequency and intensity of coughing, gastrointestinal problems, and fever in patients. More so, Morath et al. (2014a,b) found that NBIs for PTSD (NET) were not only superior to active controls, but that they actually aided in repairing DNA breakage and improving immunological functioning, both of which are often disrupted during PTSD onset. Additionally, Womersley et al. (2020) showed that FORNET was associated with an increase in DNA methylation, which the authors theorized may be a mediator of the beneficial effects in symptom reduction, although further studies are needed to understand this potential mechanism. To further this line of evidence, Wilker et al. (2023) investigated the epigenetic expression of PTSD onset and recovery, particularly examining the methylation at CpG site cg25535999, which was found to be inversely related to PTSD symptoms. Importantly, the data from this study indicate that NET was effective in reducing symptoms and resulted in a significant increase in cg25535999 methylation, which the authors argue highlights the importance of glucocorticoids in the recovery process (De Quervain et al., 2019). This line of evidence is supported by research investigating the evolutionary history of PTSD-associated CpG sites, which not only tracks the phylogenetic history of PTSD through its associated CpG dinucleotide, but more so provides insight into the epigenetic potential in humans to respond to traumatic experiences through resilient narratives (Sipahi et al., 2014). Overall, these results raise new questions about the adaptive neurophysiological benefits of the theorized narrative structure of AM more generally and suggests that this narrative structuring or the ability to build meaningful coherence within an individual’s life story may have played an important evolutionary role in processing experiential information while maintaining an optimal biological stasis, particularly in making sense of potentially incongruent, dangerous, and novel information (McAdams, 2019; also see Garcia-Pelegrin et al., 2021).



The question of narrative incoherence

At first glance, it would make sense that NBIs should specifically help to counter the problem of narrative incoherence in PTSD. However, it is important to note that the issue of narrative incoherence still has many unanswered questions, with evidence both for and against common claims (for a recent review, see Crespo and Fernández-Lansac, 2016). Additionally, there is an ongoing debate in the literature regarding the fragmentation of traumatic memories, fueled by discrepancies in findings from studies involving clinical versus non-clinical samples (McNally, 2022). However, these discrepancies may be further exacerbated by considerable heterogeneity regarding conceptual definitions of cognitive narratives, which structure many facets of an individual’s mental life through the AM system, such as identity, beliefs, social interactions, future goals, perceptions, and the capacity for fictional storytelling (Clayton and Wilkins, 2017; Wilkins and Clayton, 2019; also see Adler, 2012). This heterogeneity makes it difficult to reconcile various measurements of cognitive narratives and potential fragmentation, even though the overall study design of narrative-focused research typically follows the same structure. For example, Jaeger et al. (2014) examined how word usage in traumatic memories of individuals with PTSD may indicate narrative structuring, whereas Fitzke et al. (2021) investigated narratives as a meaning-making process implicated in the recovery of PTSD by rating coherence, significance, and sense of purpose. It is evident that these studies are not defining or measuring narratives consistently and future research should aim to address this discrepancy.

Assuming that narrative incoherence is an observable phenomenon associated with PTSD, it still remains unclear whether this phenomenon is a consequence of PTSD onset, a contributory factor to its etiology, or both. For example, a related line of evidence from Sutin et al. (2021) found that individuals who report feeling a higher “sense of purpose” in life correlated strongly with also having richer and more detailed AM recall. Yet, it is also well-documented that feeling a strong sense of purpose predicts better emotional recovery from traumatic events and fewer symptoms of PTSD (Schaefer et al., 2013). It is therefore possible that traumatic events could disrupt this sense of purpose, or life narrative coherence, which may create deficits in AM. However, it could also be reasoned (and has been, see Hirsh et al., 2013), that coherent personal narratives, from which individuals derive a sense of purpose or meaning in life, may be evidence of the highest level of cognitive integration, particularly in processing traumatic experiences: structuring future expectations and minimizing predictive errors. Evidence of this phenomenon can be observed in a recent case study using a narrative approach as intervention for a veteran with PTSD, which showed that autobiographical writing by the individual of their experience pre-, mid-, and post-trauma helped to turn highly distressing memories into meaningful experience, thereby also significantly reducing symptoms and increasing positive future-thinking (Muijnck, 2022). A related line of evidence seems to support this theory, indicating that life narratives significantly influence resilience factors and outcomes from potentially distressing events (Ramasubramanian et al., 2022). As such, stronger indicators of lexical markers in memory recall, such as meaning-making and integration into one’s life narrative, also typically predict fewer symptoms and better outcomes after a stressful event (Park, 2010). For instance, Follmer Greenhoot et al. (2013), obtained a “narrative structure score” by analyzing the context, meaning-making, and chronology of traumatic memories in adults with abusive histories and found that narrative aspects, such as positive meaning-making of the event, were the best predictors of psychological adjustment for PTSD. Inversely, Kleim et al. (2018) observed that orally collected narrative transcripts about a traumatic experience with less cognitive processing words (indicating less AM integration or elaboration) predicted greater PTSD symptom severity 6 months after trauma-exposure, which further highlights the disturbance in narrative processing incurred during PTSD onset and the importance of establishing coherence in the recovery process.

It is also well-established that outcomes for PTSD vary depending on numerous factors, of which the type of traumatic experience and the method of initial disclosure are particularly noteworthy. For example, Gray and Lombardo (2001) found that higher levels of anxiety during the initial disclosure created more fragmented narratives in memories, which negatively influenced patient outcomes. Lindblom and Gray (2010) found that higher degrees of betrayal in the traumatic event itself were also associated with more fragmented narratives in memories and likewise, poorer outcomes. Interestingly, they also found that victims of perpetuated trauma had more overall symptoms and a higher degree of fragmentation than victims of accidental trauma, suggesting that the nature of the traumatic event itself and the actual content of the memory significantly influences the development and abatement of symptoms. These findings help to explain why the within-group sub-analysis of NET/FORNET had a smaller effect than the NET-only group, since individuals undergoing the FORNET intervention are typically criminal offenders and therefore processing a different trauma narrative than victims. There is also a high degree of potential heterogeneity with regards to the “trauma load” in participants included in this analysis, which refers to the build-up of previous traumas throughout the lifetime prior to the onset of clinically diagnosable PTSD (Neuner et al., 2004). However, Schneider et al. (2020) showed that the effect of NET on PTSD symptom reduction is independent of trauma load, but that individuals with a higher exposure to past traumatic events may require more sessions or additional treatment time in order to have the same total symptom reduction as other participants.



Contextualizing results within the literature

Overall, our findings are consistent with other meta-analyses on specific NBIs, such as a recent meta-analysis by Wei and Chen (2021), which indicated that NET had a moderate effect for PTSD symptom reduction compared to active controls and ultimately supported the efficacy of NET for loss of diagnosis. Another meta-analysis, Lely et al. (2019b) similarly showed that NET resulted in sustained symptom abatement in PTSD. In the present analysis, non-(NET/FORNET) NBIs yielded a more significant effect size than NET/FORNET interventions, but this data should be interpreted with caution as there is a high degree of heterogeneity among non-(NET/FORNET) NBIs. A controlled comparison between various NBIs, including NET/FORNET and other NBIs previously analyzed, is warranted to further understand the efficacy of these interventions and to investigate how the meaning-making process precisely occurs after a traumatic experience. A related meta-analysis assessing all types of exposure therapies as intervention for PTSD, including NET and WET, demonstrates the overall efficacy of the premise behind exposure (e.g., confronting fear-evoking memories; McLean et al., 2022), but it remains unclear whether this type of exposure deals with mentally evoked fear-stimuli from both retrospective and prospective memories (e.g., the capacity for future simulations), which is a question that future research should address. Finally, the results of this analysis contribute to a growing body of evidence (e.g., Cohn-Sheehy et al., 2021a,b) suggesting that a narrative structure plays a crucial role within AM, requiring further investigation.



Limitations

There are few limitations in this analysis that require attention. First, as with many studies on the efficacy of PTSD interventions, there is a high risk that patients who agree to participate are typically those who are less avoidant and therefore also more likely to be successful with treatment. It has also been observed, as was the case in Dekel and Bonanno’s (2013) study on survivors from the September 11th terrorist attack, that patients with more severe symptoms are less likely to seek participation in PTSD studies and to relocate instead. Notably, recruitment for studies investigating traumatic memories in individuals with PTSD is a difficult task and can often result in biased data, as there is a high degree of heterogeneity in types of traumatic experiences that can produce an onset of PTSD and many disagreements in the literature on how to define trauma precisely (May and Wisco, 2016).

There is also a limitation in comparing the administration of treatment protocols, particularly in relation to the interaction of timescales among included studies. The variability in treatment protocols, stemming from the inclusion of both manualized and self-guided protocols, contributed to a high degree heterogeneity in pre- and post-treatment assessment times. In this analysis, the potential time interaction from pre- to post-treatment ranges from 2 weeks to 6 months. Despite that, the follow-up data included in our analysis, of which we selected the latest available assessment reported within the 3–9 month post-treatment follow-up range, nonetheless indicated a sustained, statistically significant effect size. However, the dose–response relationship in PTSD remains unclear and is often obscured by symptom overreporting, as well as the interaction of complex trauma loads (Merckelbach et al., 2014).

Finally, conceptual, definitional, and methodological variability of cognitive narratives require further elucidation and reconciliation. Although our analysis is largely based on the a priori assumption that narrative integration is implicit in the recovery process from PTSD, our results indicate that NBIs yield a reduction in PTSD symptoms. However, it is evident throughout the literature cited in this analysis that many researchers hold different concepts or definitions of cognitive narratives, which raises many questions and concerns on the validity and comparability of this line of research writ large. Future research should therefore aim to understand the phenomenology of cognitive narratives on a more fundamental level, as well as how and why they are involved in the process of retrospective and prospective memory, in both local and global resolutions.



Future directions

Due to PTSD often leaving people feeling helpless or wary about the future, it would make sense if this diagnosis were more so related to impairments in the capacity for prospective future simulations and not merely retrospective AM recall; however so far empirical evidence supporting this idea remains extremely sparse. For example, survivors of the Chernobyl nuclear disaster reported impairments in their ability to simulate the future, referred to as flashforwards, which included intrusive mental simulations of future events in which they would develop major health complications due to radiation exposure incurred during the traumatic event (Loganovsky and Zdanevich, 2013). This process dramatically altered the individual’s mental rehearsals for their prospective future and most likely contributed substantially to the maintenance of PTSD symptoms. This line of research is also supported by preliminary evidence from Steil et al. (2022), in which findings indicated that individuals with PTSD from childhood abuse had a significantly higher degree of intrusive negative mental imagery compared to healthy subjects – although these results should be interpreted with caution due to several potentially confounding variables (e.g., education levels, immigration status, and general intelligence). However, it is also well-established that individuals with clinical depression and co-occurring suicidal ideations also experience intrusive mental imagery, which could be considered flashforwards, in which they exhibit increased mental images of self-harm, their own death, or the death of a loved one (Holmes et al., 2007; Ng et al., 2016; Schultebraucks et al., 2020). As Lely et al. (2019b) observed, age is a predictor of outcome from PTSD, with those in advanced age typically having better recovery results, which can potentially be explained by theories on life narratives (e.g., those with advanced age have stronger and more elaborated past narratives to draw from to make sense of their experience; also see Rizvi et al., 2009). However, it could also be reasoned that older individuals have a smaller scope of potential future simulations and less overall uncertainty about their prospective futures, which could therefore provide an easier path to recovery, especially if an impairment in capacity for future simulation is a primary mechanism implicated in PTSD. From an evolutionary perspective, this theory also makes sense, as it has been observed that all organisms capable of long-term memory seem to be oriented towards the future, specifically towards solving future problems and avoiding potentially dangerous future scenarios (Klein et al., 2010). Notably, the cognitive ability to simulate the future has also been associated with various aspects like social emotions (e.g., regret from unmet expectations), episodic memory rehearsal capabilities, and problem-solving strategies (Schacter, 2019). If an impairment in the capacity for future simulation is also a primary symptom of PTSD, it could shed light on why more fact-focused interventions, such as stuck points and Socratic questioning—as used in CPT, may also address the same maladaptive AM distortions by helping to properly orient the individual towards the future by minimizing predictive errors, consequently improving their sense of narrative identity. Therefore, future research should aim to elucidate whether the problem of coherence involves the capability for both retrospective and prospective memory by investigating the full range of one’s capacity of mental time traveling within individuals diagnosed with PTSD compared to healthy controls (including the potential for impairment in Theory of Mind and in processing fictional information). It would also be helpful for future research to identify the neural correlates that underpin the process of reappraisal and assimilation of incongruent autobiographical information into the individual’s prior ongoing mental narrative to further isolate how and why this process occurs. This will help identify where the primary memory impairments form during PTSD onset and subsequent downstream effects that maintain symptoms, which will be beneficial in understanding the structure of memory more generally. This crossover between cognitive psychology, neuroscience, and clinical psychiatry will be beneficial in a number of ways: (1) by investigating the full range of both retrospective memory and prospective future simulations within individuals diagnosed with PTSD to better understand the mechanisms that give rise to symptoms; (2) by using this information to then assess how to improve interventions and treatment protocols to better address these specific mechanisms; (3) by helping to elucidate the question of narrative coherence more clearly within PTSD etiology, which should help to clarify the form, function, and neurobiological mechanisms of narratives within human cognition more generally.




Conclusion

This meta-analysis provides important insight and definitional structure on the attributes of NBIs, which yielded statistically significant results in the reduction of PTSD symptoms in each sub-analysis reported. This could be because NBIs seem to address maladaptive AM distortions and the disruption to an individual’s life narrative coherence incurred during PTSD onset in ways that non-NBIs do not, most likely through a meaning-making process. However, additional studies are needed to more clearly elucidate the AM mechanisms implicated in the etiology of PTSD, specifically whether impairments in future simulations are a primary component of pathogenesis, which should then shed light on why some treatment protocols may be more effective than others. More broadly, a greater comprehension of how AM is implicated in other psychiatric disorders could not only aid in elucidating a greater understanding of AM, but also in developing better manualized intervention protocols to address maladaptive AM symptoms. Overall, this line of research will hopefully contribute significantly to a more clarified narrative model of mind and a deeper understanding of the structure of cognitive narratives in AM.
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Morath etal. | 20142 | Refugees with PTSD War and torture 1546 30 4117 883 NET Both Waitist RCT caps
Morath etal. | 2014h | Refugees with PTSD ‘Warand torture 15+ 2.7 6843 3157 NET Both Waidist RCT cars
Moreira | 2020 Females in Portugal Intimate partner violence | 18+ 3 0 100 oNT Talk TAU RCT m
etal
Newneretal. | 2004 | African refugees Hleeing as refugee and NA 319 467 53 NET Both sC RCT it
asylum seckers
Newneretal. | 2005 | African refugees Hleeing as refugee and NA 314 195 505 NET Both T RCT DS
asylum seckers
Newneretal. | 2009 | Asylum seckers in Germany Fleeing as refugee and NA 311 688 312 NET Both TAU RCT DS
asylum seckers
Orangetal. | 2015 Iranian women Intimate partner violence | 16-60 | NA 0 100 NET Both TAU RCT PSSt
Parketal | 2020 Refugees from North Korea Fleeing as refugee and 1621 1889 333 66.66 NET Both TAU RCT upD
asylum seckers
Qunetal. | 2021 | Pregnant women Termination of pregnancy | NA 3006 0 100 EW Written TAU RCT IESR
Robjantetal. | 2019 Former child soldiers in Eastern  War and combat (child 1625 18 0 100 FORNET | Both TAU RCT PSSt
DRC soldier)
Sloanetal. | 2011 | University students Various NA 189 NA NA WED Written FEW RCT PSSt
Sloanetal. | 2012 | Adulisin Boston Survivinga motor vehicle | 18-65 | 40.65 3 5 WET Written Waitist RCT caps
accident
Sloanetal. | 2018 | Treatment seeking adults in Various 18+ 4386 5238 762 Written crr RCT PCL-5; CAPS-5
Boston
Sloanetal. | 2022 | Military service members in Various 18+ 3 1.2 188 WET Written cpr RCT caps
Texas
Womersley | 2020 | Menin South Africa Chronic gang violence 1640 234 100 0 FORNET | Both cBr RCT PSSl
etal.
Zangetal. | 2013 | Adultsurvivorsof the Sichuan  Natural disaster 775 557 272 7.8 NET Both Waitist RCT IES-R; PDS
earthquake
Zangetal. | 2014 | Adultsurvivorsof the Sichuan  Natural disaster 2880 5363 10 90 NET Both Waitist RCT IES-R; PDS
earthquake
Zolfaetal. | 2022 | Iranian women Breast cancer NA 4109 0 100 WET Written TAU RCT PCLS

NET, Narrative Exposure Therapy; EW, Expressive writing; NR, Narrative reconstruction; RTM, Reconsolidation of traumatic memories; FORNET, Forensic offender rehabiltation narrative
exposure therapy; WED, Written emotional disclosure; NW, Narrative writing; CNT, Cognitive narrative therapy; WET, Written exposure therapy; EFT, Emotional freedom technique; PED,
Psychoeducation; TAU, Treatment as usual; SIT, Stress inoculation training; FFW, Fact-focused writing; PCT, Present centered therapy; SC, Supportive counselling; TC, Trauma counselling;
CPT, Cognitive processing therapy; PSS-1, PTSD Symptom Scale-Interviews CAPS, the Clinician-Administered PTSD Scale (=5 for DSM-5); PCL, the PTSD Checklist (~5 for DSM-5; =M for
ary specific assessment protocol); PDS-S, Posttraumatic Diagnostic Scale for DSM-5; SPTSS, the Structured Psychodiagnostic Interview for PTSD; CIDI, the Composite Iternational
gnostic Interview; HTQ, the Harvard Trauma Questionnaire; Davidson, the Davidson Trauma Scale; ITQ, the International Trauma Questionnaire; UPID, the UCLA PTSD Index for
DSM-5; IES-R, the Impact of Event Scale-Revised.
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(Hedge's g)
NBI within-group analysis 173
NET-only within-group analysis 1.68
NET/FORNET within-group analysis 158
Non-(NET/FORNET) within-group analysis 201
NBI within-group analysis (3-9 month follow-up) 233
NBI between-group analysis (active controls) 057
NBI between-group analysis (waitlist controls) 193
NET-only between-group analysis (active controls) 079
NET-only between-group analysis (waitlist controls) 155

NET/FORNET between-group analysis (active
controls) 078

All within-group analyses report the effect size from the pre- to post-treatment assessment
measurements, except for the 3-9 follow-up results as indicated in the table. For the
between-group analyses, the effect size i reported as the mean difference in Hedge's ¢
between the NBI and control groups.
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Narrative-based interventions can be creati

ive wri

[eg. expre: g o scrapbooking; see Garcia-Pelegrin et al. (2021) for theoretical

reasoning] or a more specific and manualized protocol (e.g., NET or Narrative Reconstruction). Narrative-based writing protocols, such as expressive or

cre

writing about an experience or one’s life story more generall; are notably different from fact-focused or Socratic questioning writing protocols,
CPT for PTSD (Resick, 1992; Resick and Schnicke, 1992, 1993).

such as the guidelines use
Narrative-based interventions are often dynamic (e.g, there is not necessarily an “endpoint®), as integration and meaning-making from experiential
information into a coherent life narrative is a constant and ever-changing process for each individual (Fivush et al., 2017). This dynamic quality s also in
alignment with the reconstructive nature of AM, which is influenced by both an individual's internalized story and how that story is nested within

sociocultural stories writ large (Bartlett, 1932).
Narrative-based interventions work to build coherence in autobiographical memories at both a local resolution (e.g., the most traumatic moment) and a
global resolution (e.g, one’slife narrative).

Narrative-based interventions aim to integrate traumatic memories into an individual life narrative in a meaningful way; a process of reappraisal and

assimilat

n in order to incorporate new and traumatic information into prior autobiographical information. According to Hartog et al. (2017), this

narrative integration process hinges on the ability to derive a narrative identity and meaning from the “randomness” of life events that may have
conflicted with an individuals previous worldview in order to form a coherent ife narrative. Notably, the integration of meaning-making into one’

adjusted worldview is often achieved through narrative processing (e.g. the stories we tel ourselves and each other) and is aimed at reducing negative

future contingencies while simultancously embracing “new possibilities” due to the traumatic experience.





