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Abstract

Young adulthood is a period marked by new challenges and increasing demands for independent stress

regulation. This highlights the need for scalable, self-guided interventions. This study tested whether a

one-week, smartphone-delivered mentalization-based expressive writing task could reduce stress and

improve mentalization and self-efficacy. Eight participants (aged 18–29) completed a two-week

within-person AB design intervention: during both weeks, they responded to five ecological momentary

assessment (EMA) prompts per day, and in Week B they additionally completed one daily 5–10 minute

expressive writing session focused on mentalization. At each EMA prompt, participants rated their current

levels of stress, mentalization, and self-efficacy using single-item visual analogue sliders. Data were

analyzed using linear mixed-effects models and individual-level contrasts. Writing adherence was high.

what was found was that there were no immediate improvements following the writing sessions.

Post-writing scores for stress (b = 1.72, p = .58), mentalization (b = –0.20, p = .93), and self-efficacy (b =

0.03, p = .99) showed no significant change, indicating that participants did not experience short-term

psychological benefits directly after engaging in the task. Looking at the broader effect across the entire

writing week, stress levels remained stable (b = –0.03, p = .98), but both mentalization and self-efficacy

declined significantly (b = –4.59, p < .01; b = –5.48, p < .01), suggesting potential cumulative negative

effects over time. Individual patterns varied, with some participants improving while others worsened.

These findings suggest that a brief, unguided mentalization-through-writing task may be insufficient and in

some cases counterproductive for decreasing stress. Future studies should explore longer, guided protocols

and less intensive EMA schedules to determine for whom, and under what conditions, such interventions

are most effective.
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Mentalization Training Through Expressive Writing: Investigating Its Effects on Stress Levels Using

Ecological Momentary Assessment and an AB Within-subject Design

Young adulthood is a period marked by mounting emotional and social challenges. Each year

almost half of young adults meet diagnostic criteria for a mental disorder, with anxiety and depression

leading the list (Kessler et al., 2005). Stressors such as academic pressure, financial insecurity, and social

comparison further decrease emotional stability and self-confidence (Keles et al., 2019; Matud et al.,

2020). These challenges undermine the very skills needed to form intimacy—and when those skills are

insufficient, the risk of isolation rises. According to Erikson’s psychosocial theory, stage 6—young

adulthood (19–29)—is defined by the developmental challenge of intimacy versus isolation (Prep, 2023). It

is a phase in which people are expected to build close, meaningful relationships while also figuring out who

they are as independent adults. Doing so requires the ability to recognise and manage one’s own emotions,

understand others, and stay confident under growing responsibilities. Strengthening core emotional

capabilities is therefore critical at this life stage, and one capacity that appears especially relevant is

mentalization. Mentalization refers to the ability to make sense of one’s own thoughts and feelings, as well

as those of others. When people can make sense of their own thoughts and feelings, and properly interpret

those of others, they can down regulate stress at the moment, choose helpful coping strategies, and

maintain empathic and supportive relationships (Luyten et al., 2020). Because these abilities are directly

mapped to the intimacy-isolation task, training programs that reinforce mentalization offer a

developmentally precise way to help young adults stay connected and self-confident.

Mentalization-based training (MBT) is best known from clinical contexts: it reliably improves

emotional insight and interpersonal functioning in people with complex conditions such as borderline

personality disorder (Fleisher, 2018; Luyten & Fonagy, 2015). Recent work shows similar benefits in

non-clinical populations. A systematic review found that school-based mentalization interventions boost

socio-emotional skills and positive behaviour in adolescents Chelouche-Dwek and Fonagy (2024), while

another study showed that higher mentalization mediates lower depressive symptoms among university

students (Solervicens et al., 2024). Together, these findings indicate that enhancing mentalization could be

valuable for the broader young-adult population as they learn to manage stress and emotional demands.

Mentalization does not act in isolation. Longitudinal evidence shows that stronger mentalizing

predicts higher momentary self-efficacy and, in turn, lower perceived stress six months later (Solervicens
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et al., 2024). Self-efficacy is the belief in one’s capacity to handle challenges (Luszczynska et al., 2005).

This is in itself a robust buffer against stress and a driver of adaptive coping in young adults (Liu et al.,

2024; Sharma, 2023). Conceptually, mentalization provides the insight (“I understand why I feel anxious”)

that enables self-efficacy to supply the agency (“. . . and I believe I can deal with it”). When this insight

loop is working properly, stress tends to reduce. Because stress, self-efficacy, and mentalization are tightly

intertwined, they form a coherent framework for studying how young adults cope with everyday pressures

and for testing interventions designed to strengthen that framework.

According to Luyten et al. (2020) Mentalization exists as a construct which includes four

dimensions: automatic versus controlled, cognitive versus affective, internally versus externally focused,

and self- versus other-oriented. The framework explains how mentalization enables people to observe their

emotions objectively, thus reducing automatic stress responses and enabling better coping mechanisms

(Luyten et al., 2020)). People who practice mentalization tend to develop better coping strategies through

reframing negative situations. Mentalization-based interventions which originally targeted clinical

populations now show growing importance for treating non-clinical populations. Professional treatment is

not within reach for stressed individuals, yet they can gain advantages through organized psychological

interventions. The success of digital mental health solutions demonstrates that low-cost psychological

interventions can be implemented in non-traditional healthcare environments in subclinical populations

(Cameron et al., 2024; Edge et al., 2023). This suggests that mentalization techniques could be adapted

into self-guided interventions, for example by approaches like expressive writing.

Full MBT programmes involve weekly face-to-face sessions with trained professionals, which can

be effective but are often time-consuming and resource-intensive. For students balancing coursework,

part-time jobs, and social obligations, this kind of structured support may not always be practical or

necessary. In this context, expressive writing offers a useful, low-threshold alternative. Originally

developed by Pennebaker, the exercise involves spending about 15–20 minutes writing openly about a

meaningful or emotionally relevant experience, with the focus placed on emotional insight rather than

grammar or style (Pennebaker, 2016). Because writing prompts guide attention toward thoughts, feelings,

and social context, they activate many of the same reflective processes targeted in formal mentalization

training, just in a lighter and more flexible form. It’s a format that fits easily into a student’s daily routine

and could be completed in the time usually spent scrolling a phone. In that sense, expressive writing
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represents a pragmatic and scalable way to support emotional skills without requiring intensive

intervention.

The empirical record is encouraging. A meta-analysis of 146 experimental disclosure studies

found small but reliable benefits of expressive writing across psychological, physical, and functional

domains (Frattaroli, 2006). Subsequent work shows that these gains often unfold with a delay but persist

over months, including reductions in stress, anxiety, and depression (Guo, 2022). Among university

students, expressive writing has been linked to lower exam anxiety, reduced threat appraisals, and cortisol

declines (Ringeisen et al., 2018). Systematic reviews confirm small yet sustained boosts in self-efficacy

across academic and health settings (Baikie & Wilhelm, 2005), and a dedicated meta-analysis demonstrates

particular effectiveness for young-adult samples (Travagin et al., 2015). Taken together, these findings

suggest that expressive writing may offer a low-cost, non-clinical way to strengthen key skills linked to

mentalization, self-efficacy, and stress reduction. This makes it a suitable method for exploring how brief,

reflective interventions can support young adults meeting the intimacy–isolation challenge.

While expressive writing and mentalization have each been studied extensively on their own, there

is a noticeable lack of research examining how these methods might work together. The approach of

mentalization develops mental flexibility and self-understanding while expressive writing creates an

organized environment for emotional contemplation. These intervention methods could potentially work

well when combined. The controlled processing of emotional experiences in expressive writing shown by

Baikie and Wilhelm (2005) matches key elements of mentalization. The research by Frattaroli (2006)

demonstrates that expressive writing increases both self-awareness and emotional clarity.

A strong set of assessment tools is necessary to evaluate the success of such interventions.

Standard questionnaires have two major drawbacks because they depend on memory recall from

participants and they cannot measure emotional changes during different periods of the day. The

Ecological Momentary Assessment (EMA) method serves as an alternative approach which gathers

real-time information from participants in their everyday settings. The study by Baars et al. (2022)

demonstrates that EMA successfully monitors immediate psychological alterations specifically among

students. Mobile EMA tools both enhance self-regulation and user engagement through their immediate

feedback system. The assessment method delivers both superior ecological validity along with

cost-effective scalability to track emotional responses throughout time.
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To make full use of the advantages of EMA, it is important to adopt a study design that captures

changes at the individual level. While traditional designs often rely on group-level averages, EMA allows

for the observation of within-person fluctuations over time, providing insight into how psychological

variables like stress, mentalization, and self-efficacy change in real-world contexts. This approach is

particularly useful for studying stress regulation, where coping strategies and emotional responses can

differ widely between individuals (McDonald et al., 2017). Recent research by Konigorski et al. (2024)

highlights how digital tools can support repeated, in-the-moment assessments, enabling a more dynamic

understanding of psychological processes. By combining EMA with a repeated-measures design, the

current study aims to capture these time-sensitive effects across individuals, offering a more nuanced

picture of intervention impact than cross-sectional or pre-post designs typically allow.

While MBT has been shown to improve emotion regulation in clinical and non-clinical samples,

and expressive writing has demonstrated benefits for stress reduction in student populations, no study has

yet tested whether a digital, mentalization-focused writing task can simultaneously impact stress,

mentalization, and self-efficacy in everyday life. By combining smartphone-based expressive writing with

EMA in an AB within-subject design, the present study addresses this methodological gap and provides

detailed, within-person insight into how and when mentalization-through-writing may be effective.

Building on this framework, the current study examines whether a brief mentalization-based

expressive writing intervention can influence three key areas: stress, self-efficacy, and mentalization. These

constructs were selected because they each play a central role in how young adults manage everyday

emotional demands. Stress captures immediate pressure, self-efficacy reflects one’s confidence in handling

that pressure, and mentalization underpins both by helping individuals make sense of their own and others’

mental states. Strengthening mentalization may therefore offer a pathway to reduce stress and enhance a

sense of control in this population.

Based on this framework, the following hypothesis was tested:

1. A mentalization-based expressive writing intervention will reduce stress and increase mentalization

and self-efficacy in young adults.
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Methods

This study examined whether a mentalization-based expressive writing intervention could

influence stress, mentalization, and self-efficacy in young adults. The research used EMA to track

individual within-person changes across two weeks. This study targeted a small, non-clinical group to test

whether the design was practical and to explore how individuals emotions and thoughts changed

throughout the day.throughout the day.

Participants

Participants were young adults recruited via a combination of convenience sampling and a

screening questionnaire distributed through the University of Twente’s SONA system. The SONA system

is the university’s online research participation platform, which allows students to sign up for studies in

exchange for course credit or other compensation. To be eligible, participants had to be between 18 and 29

years old and own a smartphone capable of receiving notifications.

The screening survey assessed perceived stress, mentalization, and self-efficacy using validated

questionnaires. Participants were selected based on scoring relatively high on stress and relatively low on

mentalization and self-efficacy, in order to include individuals who might benefit most from a

mentalization-based intervention. The study aimed to recruit between six and eight participants, which was

considered appropriate given its exploratory nature and the practical demands of collecting real-time data

through EMA.

Eight participants were ultimately included (3 female, 5 male; mean age = 23.0, SD = 1.45, range

= 20–25). Six were students and two were employed. The sample was sufficient to pilot the procedures and

test feasibility using the Twente Intervention Machine (TIIM) mobile platform for EMA. The design

allowed for repeated within-subject observations across time, enabling detailed exploratory analyses of

individual patterns.

Ethical approval for this study was granted by the BMS Ethics Committee / Domain Humanities &

Social Sciences at the University of Twente (Ref. 250286). All participants provided informed consent

digitally. They were informed of their right to withdraw at any time without consequences and could

contact the researcher directly. General study information remained accessible within the TIIM app

throughout the study, and participants could skip any item they preferred not to answer.



MENTALIZATION THROUGH EXPRESSIVE WRITING 9

Procedure

The study followed a two-week AB within-subject design in which each participant completed

both a control phase and an intervention phase. In the first week (A), participants received only EMA

prompts. In the second week (B), they continued to receive EMA prompts and were also given a daily

expressive writing task intended to provoke mentalization.

Before the start of the study, participants completed an online intake form and attended a short

onboarding session, either in person or online. This session was guided by a standardized script, see

Appendix F. During this session, they were informed about the study, gave written consent, and were

guided through the installation and setup of the TIIM app, which was used to deliver all study prompts.

Participants were also asked to indicate time periods during the day when they did not want to receive

notifications. This information was used to tailor the EMA delivery schedule to each participant’s daily

rhythm while ensuring that prompts remained evenly spaced throughout their available hours.

During both weeks of the study, participants received five EMA prompts per day on their

smartphones. Prompts were sent at semi-random times that were evenly spaced throughout each

participant’s waking hours. This approach maintained both temporal coverage and the unpredictability

necessary for high-quality EMA data (Shiffman et al., 2008). Each prompt was available for ten minutes

after being sent and expired if not answered within that time. This limited response window was intended

to minimize recall bias but also reflects a technical limitation of the TIIM platform since this window

cannot be adjusted. All responses were collected directly through the app.

In the second week, participants also received a daily expressive writing prompt at 18:00 via the

TIIM app. These writing tasks were designed to promote mentalization by encouraging reflection on

emotions, thoughts, and social interactions. Each writing prompt remained available until 23:59.

Participants were asked to write for five to ten minutes without focusing on grammar or spelling, and they

were assured that their entries would not be read or stored, as the goal was not to analyze content but to

examine the effect of mentalization through expressive writing on stress, self-efficacy, and mentalization

itself. The app automatically recorded writing duration each day so that engagement could be tracked.
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Materials

Screening Instruments.

• Perceived Stress Scale (PSS-10). The PSS-10 (Cohen & Williamson, 1988) is a 10-item

questionnaire that assesses how unpredictable, uncontrollable, and overloaded participants perceive

their lives to be. Items are rated on a 5-point Likert scale from 0 (never) to 4 (very often), with higher

scores indicating greater perceived stress. The original scale has demonstrated strong internal

consistency (Cronbach’s α = .89).

• Mentalization Questionnaire (MZQ). The MZQ (Hausberg et al., 2012) consists of 15 items

assessing mentalization capacity, rated on a 5-point Likert scale from 1 (“I disagree”) to 5 (“I

agree”). All items were reverse-scored so that higher scores indicate greater mentalization ability.

The total score was computed as the mean of all 15 items. The questionnaire includes four subscales:

Rejection of Self-Reflection, Emotional Awareness, Psychic Equivalence, and Regulation of Affect.

However, only the total score was used in this study. Internal consistency reported in the original

validation was α = .81. See Appendix B.

• General Self-Efficacy Scale (GSE). The GSE (schwarzer1995) is a 10-item scale measuring beliefs

in one’s ability to handle difficult or unexpected situations. Items are rated on a 4-point Likert scale

from 1 (“Not at all true”) to 4 (“Exactly true”), yielding a total score range of 10 to 40, with higher

scores indicating greater perceived self-efficacy. The original scale reported strong internal

consistency (Cronbach’s α = .86). See Appendix C.

Ecological Momentary Assessment

The full EMA item set was based on the University of Twente Experience Sampling Core

Questionnaire (UTESCQ) Appendix D. However, for the current analysis, only three items were selected to

represent key constructs of interest: perceived stress and two indicators of mentalization. These items are

shown in Table 1. Responses were recorded on a 5-point Likert scale for stress and a 1–100 visual analogue

scale for mentalization.
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Table 1

Ecological Momentary Assessment Items Included in the Current Analysis

EMA Item Response Scale Measured Construct

At this moment, I feel stressed. 1 to 100 (Visual analogue scale) Perceived Stress

At this moment, I understand how I feel. 1 to 100 (Visual analogue scale) Momentary Mentalization

At this moment, I am confident that I can

deal with upcoming tasks.

1 to 100 (Visual analogue scale) Self-Efficacy

Mentalization through expressive writing prompts

During week B participants received seven mentalization-based writing prompts, one each day, via

TIIM. These prompts were designed to engage the four dimensions of mentalization. Participants were

informed that their written responses would not be analyzed for content (Luyten et al., 2020). A detailed

list of the prompts and daily instructions can be found in Appendix E

Data Analysis

All analyses were conducted in R (version 4.5.0). To examine how participant’s stress,

mentalization, and self-efficacy changed over the two-week study, linear mixed-effects models (LMMs)

were applied using the lme4 package. These models are well-suited for repeated-measures data like EMA

because they can account for individual differences while examining overall trends. Each outcome was

measured through a single EMA item:

• Stress: At this moment, I feel stressed.

• Mentalization: At this moment, I understand how I feel.

• Self-efficacy: At this moment, I am confident that I can deal with upcoming tasks.

For each of the three outcomes—stress, mentalization, and self-efficacy—a separate linear

mixed-effects model was estimated. These models included three fixed effects: (1) Post-Writing, a binary

variable capturing whether the EMA entry occurred immediately after an expressive writing task (0 = no, 1

= yes), which tests the acute effect of the intervention; (2) Treatment, a binary variable indicating whether

the entry occurred during week A or week B, representing gradual week-level change; and (3) Prompt, a
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numeric variable (1–5) indicating the order of daily EMA prompts, used to account for time-of-day trends.

A random intercept for each participant was included. This allows the model to estimate change while

accounting for individual differences.

The model was estimated in R using the following formula:

lmer(outcome ~ Post_Writing + Week + Prompt + (1 | Participant_ID), data = my_data)

This corresponds to the following linear mixed-effects model:

Yi j = β0 +β1 ·PostWritingi j +β2 ·Treatmenti j +β3 ·Prompti j +u0 j + εi j

Where:

• Yi j is the outcome (stress, self-efficacy, or mentalization) for participant j at timepoint i,

• β1 captures the acute effect of expressive writing,

• β2 captures the slower control to intervention week drift,

• β3 captures trends across the order of prompts within a day (from first to last entry),

• u0 j ∼ N(0,σ2
u ) is the random intercept for participant j, and

• εi j ∼ N(0,σ2) is the residual error term.

EMA research recommends excluding participants with less than 60% compliance in this study

(Shiffman et al., 2008). To ensure data reliability, and due to the small sample size, no participants were

excluded from the primary analysis in this study. This decision was made to preserve statistical power and

reflect the full variability of participant engagement. To address potential concerns about low compliance, a

sensitivity analysis was conducted in which participants below the 60% compliance threshold were

excluded. This allowed for an assessment of whether findings remained consistent when limited to

higher-quality data.

To visualize the results, ggplot2 was used to create boxplots for comparing scores between the

control and intervention weeks, and a ggplot was generated to visualize the score trends over the study

period.
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The AB within subject design required the following additional analyses. For each participant,

average scores in the control and intervention phases were calculated for all three outcomes. These

summaries were used to explore how each individual responded to the intervention and if the change was in

the same direction for all participants.

The TIIM app automatically recorded the writing durations to asses engagement with the

expressive writing tasks. The average writing time per session was calculated for each participant to see if

they followed the 5–10 minute instruction and to check if they were consistent in their engagement.

The assumptions of the linear mixed-effects models were checked to ensure the validity of the

analyses. Residual plots for stress, mentalization, and self-efficacy were examined to assess linearity and

the consistency of residual variance across fitted values

The assumptions of the linear mixed-effects models were checked to ensure valid interpretation of

the results. Visual inspection of residual and Q-Q plots is a widely recommended method for assessing

model assumptions such as linearity, homoscedasticity, and normality of residuals (Field, 2016).
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Results

Descriptive statistics

Table 2 summarizes the demographic characteristics and EMA compliance rates of the eight

participants included in the study. Ages ranged from 20 to 25, with a mix of students and working young

adults. Compliance, defined as the percentage of completed ecological momentary assessments (out of a

possible 70), varied across participants.

This corresponds to individual compliance rates ranging from 31% to 84%, with a mean

compliance rate of approximately 68%. Two participants had a compliance rate below 60%—a commonly

used threshold in EMA research (Shiffman et al., 2008). When excluding those two participants, the

remaining six showed compliance rates between 63% and 84% (M = 74%).

Table 2

Descriptive Characteristics of Participants

Participant Age Gender Occupation Compliance (%)

1 20 Female Student 75.7

2 25 Male Student 65.7

3 24 Female Working 84.2

4 23 Male Student 78.6

5 23 Male Student 77.1

6 24 Female Student 62.9

7 24 Male Working 37.1

8 22 Male Student 31.4

Fixed Effects from Linear Mixed-Effects Models

Table 3 summarizes the fixed effects from the linear mixed-effects models. No significant

immediate effects of expressive writing (Post-Writing) were found for any outcome. However, significant

decreases in self-efficacy and mentalization were observed during the treatment period compared to the

control phase. Specifically, both constructs declined moderately, while stress levels remained stable.

Self-efficacy also showed a significant increase across the day (Prompt), indicating that participants
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felt more capable later in the day. No such time-of-day trends were detected for stress or mentalization.

Table 3

Fixed Effects from Linear Mixed-Effects Models (including 95 % confidence intervals)

Outcome Predictor b (Unstd) b (Std) SE t 95% CI

Stress

Intercept 33.10 0.02 5.77 5.74 21.82–44.43

Post-Writing 1.72 0.02 2.96 0.58 -4.07–7.52

Treatment -0.03 0.00 1.79 -0.02 -3.53–3.47

Prompt -0.90 -0.05 0.69 -1.32 -2.25–0.44

Self-Efficacy

Intercept 72.40 -0.06 5.34 13.60 61.91–82.83

Post-Writing 0.03 0.00 2.21 0.01 -4.31–4.37

Treatment -5.48 -0.15 1.34 -4.09 -8.10– -2.86

Prompt 1.26 0.09 0.51 2.45 0.25–2.27

Mentalization

Intercept 74.50 -0.02 5.10 14.60 64.55–84.54

Post-Writing -0.20 0.00 2.13 -0.09 -4.37–3.98

Treatment -4.59 -0.13 1.29 -3.57 -7.12– -2.07

Prompt 0.11 0.01 0.49 0.22 -0.86–1.08

Note. Bold values indicate statistically significant effects (|t|> 2). Intercepts are not emphasized.

Post-Writing reflects EMA scores following writing sessions.

Treatment compares outcome scores during the intervention week (Days 8–14) to the control week (Days 1–7).

Prompt captures within-day trends across the 5 daily EMA prompts (e.g., morning to evening).

Figure 1 shows boxplots of stress, self-efficacy, and mentalization scores separated by treatment

(control vs. intervention). While visual differences are subtle, median scores were lower during the

intervention week for self-efficacy and mentalization.

This suggests that during the intervention week, participants experienced slightly reduced

self-efficacy and mentalization, while stress levels remained relatively unchanged.
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Figure 1

Boxplots of scores across control and intervention weeks for each outcome.

Figure 2 shows group-level smoothed trends for each outcome across the 14-day study. Shaded

ribbons indicate ±1 SD. The intervention period (Days 8–14) is highlighted in purple.
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Figure 2

Daily trends in psychological scores during the 14-day study. Lines show smoothed averages; shaded

bands reflect variability. The intervention period is shaded in purple.

Model Assumption Checks

The residuals for stress showed a reasonably random scatter without strong curvature or funnel

shapes, indicating good model fit. Mentalization displayed a slight increase in residual spread at higher

fitted values, suggesting mild heteroscedasticity. Self-efficacy showed a similar pattern, with a slightly

wider residual range and one more pronounced outlier, but without evidence of strong nonlinearity.

Q–Q plots for all models indicated that residuals generally followed the expected normal

distribution. Both self-efficacy and mentalization showed some deviation at the distributional extremes,

slightly more so for mentalization, but no substantial violations of model assumptions were observed.

Diagnostic plots are provided in Appendix G.

Individual Results

To examine person-specific effects, within-participant differences between the control and

intervention phases were calculated for each outcome. These values, together with the associated t-tests,

are reported in Table 4.
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Table 4

Within-participant changes (∆) and p-values for Stress, Mentalization, and Self-Efficacy

ID Stress Mentalization Self-Efficacy

∆ p ∆ p ∆ p

1 -5.57 .002 -1.29 .513 -0.81 .328

2 11.50 .062 -2.34 .639 -11.20 .087

3 -0.15 .948 -2.15 .038 -0.60 .344

4 17.40 .001 -0.14 .968 -16.00 .001

5 -15.80 <.001 -1.12 .518 0.38 .847

6 7.09 .086 -20.50 <.001 -17.30 <.001

7 -3.69 .403 -1.12 .634 5.62 .232

8 -11.30 .156 -16.20 .016 0.17 .976

Note. ∆ = mean (intervention) – mean (control). Bold p-values indicate significance at α = .05

(independent t-test per participant).

Figure 3 complements the table by plotting each participant’s moment-to-moment scores over the

14-day study, with individual trend lines overlaid for stress, self-efficacy, and mentalization. While all

participants completed the full two-week period, the number of EMA responses varied (Some completed

close to 60 entries, others closer to 20). As a result, some lines end earlier than others, and more white

space appears in participants with lower compliance even though they remained enrolled throughout the

whole study.
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Figure 3

Individual trajectories for stress, self-efficacy, and mentalization. Each coloured line represents the

smoothed trend for a single participant; dots mark the raw EMA scores.

Writing-Task Engagement

Writing engagement during the intervention week was assessed by analyzing the time each

participant spent on the expressive writing tasks. The TIIM app automatically logged the duration (in

seconds) of each writing session. Table 5 shows the individual writing durations across the seven

intervention days for all eight participants.



MENTALIZATION THROUGH EXPRESSIVE WRITING 20

Table 5

Writing Durations (Seconds) for Each Participant Across the Seven Intervention Days

Participant ID Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Average

1 156 300 456 235 245 334 390 302.29

2 204 322 766 505 – 277 190 377.33

3 538 284 339 316 – 263 305 340.83

4 743 732 387 519 602 – 592 595.83

5 494 427 – 594 356 242 295 401.33

6 533 566 – – 252 – 435 446.50

7 170 – – 360 – – 220 250.00

8 458 – 387 455 694 348 – 468.40

Note. Dashes (–) indicate missing sessions. The extremely long entry of 4474 seconds was treated as an

outlier and excluded from the average. Averages are calculated over available days only.

Most participants showed consistent engagement across the week, with writing durations typically

falling within the instructed 5–10 minute range (i.e., 300 to 600 seconds). Only one participant (ID 7)

averaged below this range across the week. Another participant (ID 6) recorded an unusually long entry of

4474 seconds on Day 4, which was treated as an outlier and excluded from the average duration

calculations.

These engagement patterns suggest that participants generally adhered to the task guidelines,

indicating they were sufficiently exposed to the intervention content. While missing entries and outliers

were retained in the main analysis, they were flagged for interpretation purposes.

Sensitivity Analysis

To assess the robustness of the findings, the linear mixed-effects models were re-estimated after

excluding the two participants with the lowest compliance (IDs 7 and 8). The results of this sensitivity

analysis, presented in Appendix H, showed no meaningful changes in the pattern of findings. The

significant treatment-related decreases in self-efficacy and mentalization remained significant, and the null

findings for stress were consistent. These results suggest that the primary conclusions hold even when
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excluding low-compliance cases.
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Discussion

This study set out to examine whether a one-week mentalization-based expressive writing task

could reduce stress and improve mentalization and self-efficacy in young adults, using a two-week AB

within-subject design with EMA. However, the findings did not support this hypothesis. As shown in Table

3, the key finding was that immediately after each writing task (the post-writing variable), participants

showed no reductions in stress or improvements in mentalization and self-efficacy. This is considered the

most important result because the post-writing variable best captures the immediate psychological effects

of the intervention itself. In contrast, the treatment-level effect likely reflects cumulative influences,

particularly EMA burden. While no immediate benefits were seen after writing, both mentalization and

self-efficacy declined across the intervention week, suggesting that participants may have been affected

more by the overall study demands than by the writing itself. Interestingly, self-efficacy showed a slight

upward trend across daily prompts, indicating a possible momentary boost linked to engagement or

measurement reactivity.

Prior research on expressive writing and mentalization typically shows improvements in emotional

regulation, self-reflection, and self-efficacy over time (Baikie & Wilhelm, 2005; Pennebaker, 2016). Based

on this, stress was expected to decrease and mentalization and self-efficacy to increase. Stress remained

unchanged, mirroring several recent trials that found no immediate benefit from brief, self-directed writing

exercises (Hoult et al., 2025; Reinhold et al., 2018). A meta-analysis focused on intervention length

supports the idea that benefits on perceived stress often emerge only after a two-week delay (Guo, 2022).

Mentalization and self-efficacy declined at the group level. Although there is limited literature on adverse

effects of expressive writing and mentalization, these studies suggest they can initially disrupt

psychological stability.

One possible explanation for this pattern is the “distress paradox,” in which confronting difficult

emotions leads to short-term discomfort before longer-term gains emerge (Frattaroli, 2006; Smyth, 1998).

Participants may have activated unresolved or emotionally loaded material without having the tools or

support to process it effectively. This could explain why self-efficacy decreased overall. At the same time,

a small but significant increase in self-efficacy across prompts during the day was found. This pattern

suggests that if the intervention had lasted longer than one week, self-efficacy may have stabilized or even

increased. The initial decline followed by potential recovery points to a more complex, nonlinear process
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in how young adults interact with self-reflection over time (Sharp et al., 2013).

Another possible explanation for the declines lies in two common psychological pitfalls of

unguided introspection: hypermentalization and rumination. Hypermentalization refers to the tendency to

over-interpret thoughts or intentions, which can reduce reflective clarity rather than enhance it. Although

often studied in clinical populations (Sharp et al., 2013), hypermentalization has also been observed in

non-clinical groups such as socially anxious young adults (Ballespí et al., 2019). Without professional

guidance, participants in this study may have overanalyzed their own mental states, decreasing their

capacity to mentalize accurately.

The drop in self-efficacy may also reflect the effects of rumination, a repetitive, self-critical style of

thinking that tends to have negative effects on confidence/self-efficacy. Prior studies have linked rumination

to lower emotional and academic self-efficacy, particularly in young adult populations (Lyubomirsky &

Nolen-Hoeksema, 1995; Takano & Tanno, 2009). Without a clear structure or external support, participants

may have focused too much on personal shortcomings or unresolved stressors, leading to a temporary loss

of perceived control. Together, hypermentalization and rumination offer a plausible explanation for why

the intervention may have backfired, at least in the short term. In addition, the study’s intensive design, five

semi-random EMA prompts per day with a ten-minute response window, likely placed extra time pressure

on participants, which could have further decreased their sense of control and self-efficacy.

The individual-level analysis revealed several statistically significant within-person effects. As

shown in Table 4 and Figure 3, stress significantly decreased for Participants 1 and 5, while Participant 4

showed a significant increase. For mentalization, three participants (3, 6, and 8) exhibited significant

declines, with no significant improvements observed. Self-efficacy significantly declined in Participants 4

and 6, again with no evidence of improvement in others. These individual results largely mirror the

group-level patterns: declines in mentalization and self-efficacy are consistent across both levels of

analysis. However, stress showed greater variability across individuals, contrasting with the null group

effect. These mixed trajectories underscore the value of combining EMA with a within-subject AB design

to uncover individual dynamics that group means may obscure (Fisher et al., 2018). They also suggest that

this type of unguided, self-reflective intervention may be beneficial for some individuals while potentially

unhelpful or even harmful for others.

Such heterogeneity has been observed in prior research. In one study, only high engagement
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participants, meaning those who wrote longer and more thoughtfully, showed meaningful improvement,

while low engagers saw little to no benefit (Rude et al., 2023). Similarly, a recent work stress intervention

found that writing outcomes differed by sex: men showed reduced exhaustion, but women did not

(Lukenda et al., 2024). In another study, participants’ baseline levels of emotional expressivity changed

how they responded to the writing task: those who were more emotionally expressive experienced reduced

anxiety, while those who were less expressive actually became more anxious (Niles et al., 2013). These

findings highlight that group-level averages can mask important individual differences in response to

writing interventions. Prior research suggests that meaningful engagement is more likely when participants

are emotionally expressive, motivated to disclose, and adhere to the writing structure. These predictors

have been consistently associated with better outcomes in expressive writing studies (Baikie & Wilhelm,

2005; Niles et al., 2013; Rude et al., 2023).

This study had several strengths. First, the use of EMA allowed for detailed, real-time tracking of

stress, mentalization, and self-efficacy throughout daily life. Second, the single-case AB design meant each

participant served as their own control, which increased sensitivity to subtle, within-person changes.

Finally, adherence to the expressive writing task was high see Table 5. This suggests the protocol was both

manageable and engaging. These strengths sit alongside limitations, each of which presents valuable

insights and clear opportunities for refining future research

Several of these limitations directly shaped the study’s outcomes and highlight where future work

can build on these lessons. First, the EMA protocol itself may have increased stress: in debriefings, every

participant described the randomly timed prompts and ten minute response window as stressful and

intrusive. This raises concerns that the measurement tool may have interfered with the very outcomes it

aimed to track, a phenomenon previously observed in EMA research (Shiffman et al., 2008). Second, the

heavy EMA burden made recruitment difficult. The original plan to recruit students with subclinical stress

and low mentalization via prescreening failed to recruit any participants. The study therefore switched to

convenience sampling of young adults. As a result, individuals who might have benefited most were likely

not included in the sample. Third, technical constraints within the TIIM app required replacing planned

multi-item scales with single-item EMA measures and introduced malfunctions, such as prompts that could

not be opened and completed entries that were not saved. These technical issues introduced gaps in the

data, likely inflating stress and negatively impacting mentalization and self-efficacy. Fourth, the small
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sample size and the low baseline stress of some participants may have limited observable change.

Additionally, momentary scores were likely influenced by uncontrolled short-term life events. Finally,

although adherence to the expressive writing task itself was high, EMA compliance still varied

significantly between participants.

Building on these lessons, future studies should focus on four primary areas. First, future EMA

protocols could extend response windows, reduce prompt frequency, and lengthen the study duration. This

would reduce intrusiveness, increase compliance, and minimize the impact of short-term life events on

participants’ momentary states (Kunchay et al., 2024; Shiffman et al., 2008). Using wearable-based EMA

tools, such as smartwatches, might also help reduce burden and enhance data quality (Stone et al., 2025).

Second, recruitment strategies should explicitly target individuals who are most likely to benefit from

expressive writing interventions, specifically those with elevated stress, low mentalization, and low

self-efficacy. Third, future research should prioritize the use of robust multi-item measures and carefully

tested technical platforms to ensure high-quality and reliable data. Finally, future interventions could be

improved by providing clearer structure, explicit guidance, and longer duration, potentially allowing initial

distress to evolve into meaningful long-term benefits, as suggested by prior expressive writing research

(Frattaroli, 2006). Furthermore, grouping participants based on their level of engagement could clarify who

benefits most from the intervention (Niles et al., 2013; Rude et al., 2023). These differences also point to

the need for clear explanation and proper guidance when introducing expressive writing. Without a

well-structured framework, participants may disengage or worse, engage in a way that amplifies distress

rather than alleviates it.

Conclusion

This study used a within-subject AB design with EMA to examine whether a one-week, unguided

mentalization-based expressive writing intervention could reduce stress and improve mentalization and

self-efficacy in young adults. Results showed no improvements immediately after writing sessions and,

unexpectedly, revealed significant declines in mentalization and self-efficacy across the intervention week,

with stress remaining unchanged. Some individual variability was observed, underscoring the value of

person-level analysis in capturing effects masked at the group level. These findings align with the “distress

paradox,” which suggests that engaging with emotionally difficult material may cause short-term

discomfort. In this context, that discomfort may have been intensified by cognitive mechanisms such as
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hypermentalization and rumination, as well as the intrusiveness of the EMA protocol. Technical

malfunctions in the data collection app may have further undermined participant experience and data

quality. Consistent with prior research, these results suggest that the effectiveness of expressive writing

depends on participant engagement and the presence of appropriate structure or guidance. Without these,

such interventions may not only fail to help but could potentially be counterproductive. Future studies

should explore longer, more guided versions of the intervention, implement less intrusive and more reliable

EMA methods, and identify for whom, and under what conditions, mentalization-based writing may be

most effective.
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Appendix A

Perceived stress scale (PSS-10)

Figure A1

PSS-10
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Appendix B

Mentalization questionnaire (MZQ)

Figure B1

MZQ
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Appendix C

General Self-Efficacy Scale (GSE)

Figure C1

GSE
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Appendix D

Ecological momentary assessment questionaire (EMA)

Participants responded to the following items via the TIIM app. Unless stated otherwise, all items used a

slider scale ranging from 1 (Not at all) to 100 (Very much).

1. At this moment my positive feelings are.

Response format: Slider (1–100)

2. At this moment my negative feelings are.

Response format: Slider (1–100)

3. At this moment I feel stressed.

Response format: Slider (1–100)

4. At this moment how many other people are you with?

Response format: Dropdown with the following options:

0, 1, 2, 3, 4, 5, 6, More than 6

5. Who are you with? (You can select more than one answer.)

Response format: Multi-select dropdown with the following options:

Family, Partner, Friend(s), Colleague(s)/Classmate(s), Stranger(s)

6. At this moment, I like this company.

Response format: Slider (1–100)

7. At this moment, I like being alone.

Response format: Slider (1–100)

8. At this moment what are you doing?

Response format: Dropdown with the following options:

Eating, Working/Studying, Physical activity, Household tasks, Resting, Using

social media, Watching a movie/series, Hobbies, Hanging out with friends,

Personal care, On my way to somewhere, Something else
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9. How much are you enjoying this?

Response format: Slider (1–100)

10. At this moment where are you?

Response format: Dropdown with the following options:

At home, At work/school, Public place, Traveling, Somewhere else outdoors,

Somewhere else indoors

11. Think about the most important situation (event, thought or feeling) since the last survey. This was.

Response format: Slider (1–100)

12. How stressful was this situation?

Response format: Slider (1–100)

13. At this moment I understand how I feel.

Response format: Slider (1–100)

14. At this moment I have clear thoughts.

Response format: Slider (1–100)

15. I am confident that I can deal with upcoming tasks

Response format: Slider (1–100)

16. At this moment I am confident that I can deal with upcoming tasks.

Response format: Slider (1–100)
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Appendix E

Mentalization through expressive writing

General Instructions (Repeated Daily):

Before you begin:

Find a quiet space where you won’t be disturbed. Sit comfortably, take a deep breath, and give yourself

permission to be fully present. Try to write continuously for 5–10 minutes, without worrying about

grammar, spelling, or structure. This is a private space for reflection—focus on honesty and depth, not

perfection.

Day 1: Stressful Moment Reflection

Recall a recent moment in the past week when you felt particularly stressed or overwhelmed. It

could have been related to an academic deadline, a social conflict, or a personal challenge.

• Describe the situation in detail:

– What was happening?

– What were you thinking and feeling at the time?

– Can you identify why you felt that way, and what the experience meant to you?

Day 2: Perspective Taking

Think back to a recent conversation or situation where someone you know appeared upset,

anxious, or emotionally unsettled. This could be a friend, classmate, roommate, or even someone you

briefly encountered.

• Describe what you observed—what made you think they were feeling that way?

• Try to imagine what might have been going through their mind.

• What emotions do you think they were experiencing, and why?

Day 3: Calming or Grounding Experience
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Reflect on a recent moment—either planned or spontaneous—when you felt calm, grounded, or

uplifted. This could be a walk, a quiet evening, a conversation, or even a brief pause between tasks.

• Describe the details of the situation: Where were you? What were the sights, sounds, smells?

• How did your environment influence your emotional state?

• What does this tell you about the kinds of settings or experiences that help you recharge?

Day 4: Emotional Regulation

Think about a situation in the past week where you struggled to manage your emotions. Maybe

you felt angry, anxious, or discouraged, and it was hard to stay in control.

• What triggered the emotion, and what did you do in response?

• What made it especially difficult to regulate how you felt?

• Looking back, what might help you cope better if something similar happens again?

Day 5: Impact of Your Communication

Recall a recent interaction with someone—big or small—that seemed to affect them emotionally.

It might have been something you said, your tone, or even nonverbal communication.

• Describe what happened: What did you notice in their response?

• What do you think your words or behavior meant to them in that moment?

• Did your intention match the outcome?

Day 6: Emotional Clarity and Awareness

Think of a time recently when you experienced strong or mixed emotions. This could have been a

joyful moment, a disappointment, or a time of inner conflict.

• How aware were you of your emotional state while it was happening?
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• Were your feelings clear and recognizable, or confusing and difficult to name?

• What helped or hindered your ability to make sense of your emotions?

Day 7: Reflection on Emotional Change

Looking back over the past week, consider whether anything has changed in how you understand

your own or other people’s emotions.

• Can you think of a moment where you felt more attuned to your feelings, or better able to read

someone else’s mood or needs?

• If you haven’t noticed any change, try to explore why that might be—has anything blocked your

emotional awareness or reflection?



MENTALIZATION THROUGH EXPRESSIVE WRITING 40

Appendix F

Participant intake script

Estimated Duration: 20 minutes

1. Welcome and Introduction

• Welcome the participant and introduce yourself.

• Explain the purpose of the meeting.

• Mention that the session includes an explanation of the study, TIIM app setup, and a test run.

2. Study Purpose

• Explain the goal: testing whether structured writing (mentalization-based) helps reduce stress.

3. What is Mentalization? Why Expressive Writing?

• Explain that mentalization is the ability to understand your own and others’ thoughts and emotions.

• Mention how this skill helps with emotional regulation and stress management.

• Explain expressive writing using Pennebaker’s approach: encourage them to enter a ‘flow’ state and

write freely without worrying about grammar or spelling.

4. What is Ecological Momentary Assessment (EMA)

• Explain EMA as a method of collecting real-time data through short surveys during daily life.

• Emphasize that this method provides a more accurate picture than one-time questionnaires.

5. Using the TIIM App

• Help the participant download and install the TIIM app.

• Log in using the participant ID.

• Show how to respond to a survey notification.

• Test a sample survey together.
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• Ensure that notification settings are enabled.

• Explain how to check if a survey was missed.

6. Control Condition vs. Intervention Condition

• Explain that participants may be randomly assigned to either a mentalization-writing group or a

control group.

• Clarify that all participants will complete the same daily EMA surveys.

7. Timeline and Overview

• Explain the full participation timeline:

– Day 1: Intake + baseline questionnaire

– Days 1–14: Daily EMA surveys via TIIM (5 times per day)

– Days 8–14: Daily mentalization writing task (intervention group only)

– Day 14: Final questionnaire and outtake

8. Confidentiality and Questions

• Confirm confidentiality and the right to withdraw at any time.

• Ask the participant if they have any questions.

• Provide your contact details and ensure they have your email for follow-up questions.
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Appendix G

Assumption checks
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Figure G1

Visual summary of fixed effects with confidence intervals from linear mixed-effects models.
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Appendix H

Sensitivity Analysis Results

Table H1

Fixed-effect estimates (b) and t-values: full sample vs. sensitivity sample

Outcome Predictor All participants (N = 8) Sensitivity (N = 6)

b t b t

Stress

Post-Writing 1.72 0.58 1.14 0.36

Treatment –0.03 –0.02 1.26 0.66

Prompt –0.90 –1.32 –0.88 –1.24

Self-Efficacy

Post-Writing 0.03 0.01 0.48 0.21

Treatment –5.48 –4.09 –6.87 –4.99

Prompt 1.26 2.45 1.38 2.67

Mentalization

Post-Writing –0.20 –0.09 0.01 0.01

Treatment –4.59 –3.57 –4.16 –3.06

Prompt 0.11 0.22 0.27 0.53
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Appendix I

AI Usage

During the preparation of this work, the author(s) used [ChatGPT 4.0] to help with the grammar and

structure of the text and with helping for coding RStudio. After using this tool/service, the author(s)

reviewed and edited the content as needed and take(s) full responsibility for the content of the work.
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