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Abstract

Eye movement therapies have shown effectiveness in reducing distress
pertaining to past traumatic events. In the clinical field, a variety of eye
movement therapies exists, with the directions of eye movements and
respective guidelines differentiating one from the other. Anecdotal work
field evidence suggests Integral Eye Movement Therapy (IEMT) is as
effective as Eye Movement Desensitization and Reprocessing (EMDR) and
has less side effects; however, research is scarce at present.

Participants were recruited from the general population, and all received
three conditions (IEMT, EMDR, control) in randomized order (N=33).
Participants were asked to recall a pre-chosen negative memory.
Questionnaires were answered pre-, post-intervention, and at one-week
follow-up. These self-reports consisted of visual analogue scales measuring
emotionality and distress, forming the main outcome of Subjective Units of
Distress (SUD).

Blinded to condition, 60.6% preferred the IEMT condition to the EMDR- or
the control condition. SUD-scores were significantly lower after both IEMT
and EMDR conditions than after the control condition at post-intervention
(p=.001; p<.001, respectively) and at follow-up (p=.014; p=.002,

* Correspondence concerning this article should be addressed to Dalena van Heugten — van der Kloet,
Maastricht University, Faculty of Psychology & Neuroscience, Department of Clinical Psychological
Science, Maastricht, the Netherlands.
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respectively). IEMT and EMDR conditions did not significantly differ at any
time point.

This study was the first to compare IEMT and EMDR directed eye
movements and found that each significantly lowered the experienced
emotionality and distress related to a negative memory, as tested in
randomized order in the general population.

Keywords: IEMT, EMDR, eye movement therapy, memory, treatment

Most individuals will experience potentially traumatic events. The lifetime
prevalence of potential trauma has been estimated at 80.7% (De Vries & OIlff, 2009),
and 5.6% for those with Post-Traumatic Stress Disorder (PTSD) (Koenen et al.,
2017). As such, trauma has a substantial economic impact: 600-900 million euros of
annual societal costs were estimated for the loss of wellbeing due to symptoms of
PTSD in The Netherlands (Dijk & Kiernan, 2023). The costs of potentially traumatic
events could assumedly be estimated even higher as their prevalence is much higher
than that of PTSD. Adverse childhood experiences (ACEs) alone were experienced
once by 23.5% and multiple times by 18.7% of individuals, which has been estimated
to cost US$581 billion in Europe (Bellis et al., 2019).

Given the impact of traumatic experiences on the individual, their
environment and society in general, effective interventions that counteract the
negative consequences of traumatic experiences are essential. Interventions are
usually aimed at the reprocessing of emotional memories, based on the rationale that
psychopathology occurs when a traumatic experience has not been processed
healthily (Emotional Processing Theory; Foa & Kozak, 1986). One treatment avenue
for emotional memory reprocessing has been found in the directing of eye
movements. Directed eye movements are hypothesized to suppress the activity of
the amygdala and strengthen extinction learning whilst reducing the vividness of a
memory (de Voogd et al., 2018). The most well-known therapeutic approach
involving eye movements is Eye Movement Desensitization and Reprocessing
(EMDR; Shapiro, 1989), but other eye movement therapies exist such as Integral
Eye Movement Therapy (IEMT), Eye Movement Integration (EMI, Beaulieu, 2003;
van der Spuy & DuPlessis van Breda, 2019), and Visual Schema Displacement
Therapy (Matthijssen et al., 2019). These interventions differ in the direction of eye
movements on different axes and lengths (horizontally, diagonally, and circular) and
have various guidelines. EMDR is a recognized treatment form in the mental health
care standards of the Netherlands (GGZ Standaarden, 2020), with over 300 studies
having examined its clinical application for PTSD (Landin-Romero et al., 2018).
Increased evidence for the influence of life events, distress and trauma on the
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development of psychopathology has also led to an effective use of EMDR in the
treatment of anxiety disorders, mood disorders, psychotic disorders, pain
management and dependency (Carletto et al., 2021; Landin-Romero et al., 2018;
Lytle et al., 2002). However, more recently, it was stated that eye movements in any
form might be effective for emotional reprocessing, provided that the working
memory is sufficiently taxed (de Voogd et al., 2018). Indeed, a reduction of
emotionality and vividness has been shown when reactivation of memory was paired
with other working-memory tasks (e.g., Holmes et al., 2009; James et al., 2015).
Specifically, retrieving a memory whilst making eye movements is hypothesized to
compete for limited working memory resources, thereby attenuating the vividness
and emotionality of a memory (Wadji et al., 2022). The present study is explicitly
grounded in the working memory account of eye-movement-based interventions,
which posits that the effectiveness of both EMDR and other eye-movement therapies
can be explained by competition for limited working memory resources during
simultaneous memory recall and eye movements.

IEMT is a therapeutic model developed in 2006 by the British
psychotherapist Andrew T. Austin (Austin, 2009, 2015), aimed at dealing with and
reducing of intense negative emotional states. This model’s origins can be traced
back to Andreas’s work regarding EMI Therapy (Andreas, 1993) and Shapiro’s
EMDR therapy (Shapiro, 1989; 2018).

In short, this IEMT model involves the recalling and maintaining of a
negative memory regarding an event experienced by the client, which may present
itself in the form of an image, sound, smell, feeling, taste, and/or bodily sensation.
The client is invited to focus their attention on the memory, while the therapist
instructs the client to move their eyes in different but specific directions by pointing
them out with a pen, a telescope stick with a ball, or with their finger. The outcome
of the therapeutic process is usually the client’s loss of the recalled memory’s
negative emotional impact. The client experiences more distance from the memory
and the memory’s properties (e.g., its colors) become vaguer. Another important
aspect of the IEMT model resides in the fact that the client is not required to disclose
the memory’s contents to the therapist.

The main hypothesis underlying the therapeutic approach of IEMT,
differentiating it from EMDR, is based upon the assumption that eye movements in
general can predict the client’s recalled experience (Sharot et al., 2008) and that the
specific set of eye movements used in the IEMT model is connected to brain areas
that regulate memories and emotions, such as the hippocampus and the amygdala
(Austin, 2009; Austin, 2015; Ten Brinke, 2023). IEMT therapists are trained to
identify ‘blinks’, defined as tiny involuntary twitches of the eye pupil. The therapist
is specifically attentive to these unconscious eye movements during the intervention.
The rationale behind this is that, while thinking about the memory, the client may
unconsciously try to sidestep or lapse away from particular areas in the visual field.

Eye Movement Directions and Changes in Emotionality 3
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The blink then signals a changed mental representation within the client and the
therapist will alter the course of the directed eye movements accordingly, until the
client can follow the movements without disruptions (Austin, 2009; Austin, 2015;
Ten Brinke, 2023). During the full IEMT protocol (Austin, 2009; Austin, 2015; Ten
Brinke, 2023), the therapist will guide the client through emotionally associated
memory traces compared to the focus on a single memory in the EMDR protocol, an
attribute falling outside the scope of the current study. Two other main features
distinguishing IEMT from EMDR are the length and direction of the eye movements.
During EMDR, therapists tend to use narrow and horizontal movements
(approximately 60 cm in width), while during IEMT the movements are broader
(approximately 150 cm in width) and move horizontally, diagonally, and horizontal
eight-shape, see Fig. 1 (Austin, 2009; Austin, 2015; Ten Brinke, 2023).

IEMT is being practiced prolifically in the Netherlands and the United
Kingdom, among other countries. Anecdotal evidence from the clinical field
suggests that IEMT is experienced by clients as more pleasant and more effective,
with less negative side effects than its evidence-based predecessor EMDR. This
claim about IEMT’s effectiveness contains elements of pseudoscience, particularly
its usefulness for a wide variety of mental complaints and the unclear theory about
its working mechanism (Cuijpers & Cristea, 2016). More importantly, there is the
lack of a solid scientific foundation for this form of treatment (but see Moore &
Manea, 2018). Although IEMT currently lacks a strong empirical foundation, it can
be conceptually understood within existing theoretical models of eye-movement-
based interventions, particularly the working memory account. From this
perspective, IEMT does not represent an unexpected or anomalous approach, but
rather a variant of dual-attention procedures aimed at taxing working memory during
memory retrieval.

Therefore, the authors decided to conduct a critical test to compare the
differences in directed eye movement techniques. This study focused on a
comparison between eye movement techniques based on IEMT, EMDR and a
control condition on diminishing the emotional valence of negative memories,
within an experimental laboratory setting. Because previous research demonstrates
that a variety of working-memory taxing tasks (including but not limited to eye
movements) can reduce emotionality and vividness of memories (e.g., Van de Voogd
et al., 2028; Wadji et al., 2022), we hypothesized that IEMT and EMDR would
produce comparable effects, as both rely on dual-attention eye-movement tasks
during memory retrieval. Furthermore, we hypothesized that both IEMT and EMDR
conditions would outperform the control condition.

4 Eye Movement Directions and Changes in Emotionality
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Figure 1. Directions of eye movements during IEMT condition

Methods

Participants

Participants were recruited from the general population through flyers,
posters and online promotion. Upon expressed interest, participants received an e-
mail with information regarding the exclusion criteria and a secure webpage
containing the screening and pre-measurement questionnaire. Exclusion criteria
were: (1) having an eye disease; (2) having a neurological disease; (3) having history
of head trauma; (4) having to testify in legal procedures; and (5) receiving current
treatment for a diagnosis according to the DSM-5. After screening, inclusion held
for 33 participants aged 20-60 years (M=41.5, SD=12.1), of which 25 (75.8%)
identified as female. Participants signed an informed consent containing information
about study purposes, anonymity, and the potential discomfort in recalling negative
memories. Participants were informed about their right to stop the experiment at any
moment without repercussions.

Procedure

This prospective study followed a repeated measures design with
questionnaires administered at baseline and pre-measurement, which were later
averaged to one pre-measurement score, at post-measurement, and at one-week
follow-up. After an information e-mail in which the participants chose a two-hour
timeslot, the researchers sent an e-mail containing the baseline questionnaire five
days before the chosen timeslot. The baseline measurement was administered
through a secure online survey system termed Qualtrics. This measure was followed
by the request to choose three aversive memories for recall in the experiment (i.e.,
negative memory). Participants entered a self-chosen keyword for each negative
memory in order to remember the choice later and for the researchers to randomly
allocate each memory to a condition (IEMT, EMDR, and the control condition).

Eye Movement Directions and Changes in Emotionality 5
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Participants were blinded to which condition was offered at which time, receiving
only a sequence of rooms to enter.

At the day of the experiment, the researchers again briefed the participants,
who then signed the informed consent and answered the pre-measurement
questionnaire. Following this, all participants experienced all three conditions, each
lasting 20 minutes, with a 10-15 minutes resting time between conditions. The
therapists set a timer to make sure each condition ended after 20 minutes.
Participants had received physical documents that contained the pre- and post-
measures directly related to the memories, for each condition, altogether taking
maximally half an hour to fill out. At the end of all three conditions, the researchers
interviewed the participants about their preferred condition and therapist, still
blinded, and enquired about any further remarks.

The IEMT and EMDR conditions were recorded for fidelity. To ensure the
procedures were conducted properly, fidelity checks were carried out by supervising
video recordings. Recordings were securely saved on a server of Maastricht
University. A week after the laboratory session, participants received the follow-up
questionnaire via an e-mail in which their keywords were listed again to correctly
fill out the questions pertaining to each memory. After completion, participants
received the debriefing letter and a monetary reward for participating, a €10,- gift
voucher.

Interventions

Detailed study protocols for both the IEMT and EMDR conditions are listed
in the appendix. In the IEMT condition, eye movement techniques were conducted
according to the existing IEMT-protocols (Austin, 2009; ten Brinke, 2023). The
IEMT condition was carried out by three licensed IEMT therapists (EG, CB & JR).
After a short introduction with psychoeducation about eye movements, participants
were asked to recall the distressing memory. After recalling the memory and rating
characteristics on an 11-point Likert scale (Subjective Units of Distress (SUD-
scores), see Imstruments), a set of questions was asked pertaining to the
representation and experience of the memory. Next, the IEMT-therapist instructed
the participants to sit up straight and follow the IEMT-stick with their eyes without
moving their head. Whilst doing this, participants had to recall the memory,
continuing to do so whenever the recall became increasingly difficult. After each
round of eye movements, lasting approximately 30 seconds, the emotional valence
of the memory was scored between 0 and 10 points. Rounds of eye movements were
performed until the memory was rated as neutral (score = 0) by the participant or
until the end of the condition time.

Mostly (n=23), the condition was supplemented at the ending with a positive
component for participants: horizontal eight-shaped eye movements, with the
instruction to think about a highly positive memory. At the end of the condition, the

6 Eye Movement Directions and Changes in Emotionality
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participant was asked to re-rate the memory characteristics on the 11-point Likert
scale, which were a set of questions pertaining to the representation and experience
of the memory.

The EMDR condition was carried out by two licensed EMDR therapists (AV
& HD). The EMDR-therapists conducted the directed eye movements according to
an abbreviated version of the Dutch standard EMDR-protocol (ten Broeke et al.,
2023; De Jongh et al., 2012), see the appendix for details. They asked the participant
to recall the memory connected to their selected keyword and to envision the most
disturbing part of the memory as the target image. Participants were then asked to
rate negative cognition and SUD-scores. Desensitization was performed until
condition time ran out or until the SUD-score was rated zero. Depending on the
participant process, this could result in either one, or multiple rounds of eye
movements. In-between eye movements, the SUD-score was rated again. Some of
the sessions ended with focusing on a positive cognition”. At the end of the condition,
the participant was asked to re-rate the memory characteristics using the SUD-score.

In the control condition, the participant was asked to recall the memory that
was randomly allocated to that room, and to fill out the pre-intervention VAS
regarding the memory. Next, the participant was asked to do nothing whilst the
researcher sat with them in silence. Participants were requested to think about any
topic that came to mind, but to not practice meditation at this time. At eight- and
fifteen- minutes’ time, participants were asked to recall the memory and fill out the
VAS.

Instruments

The Depression Anxiety Stress Scale 21-R (DASS-21-R; Henry & Crawford,
2005) is a short version of the original DASS containing 42 items (Lovibond &
Lovibond, 1995). It contains 21 items in three subscales, which assess symptoms of
depression (items 3, 5, 10, 13, 16, 17, 21; a = .90), anxiety (items 2, 4, 7, 9, 15, 19,
20; o = .68), and stress (items 1, 6, 8, 11, 12, 14, 18; a = .81). The degree to which
respondents endorsed the symptoms over the course of the last week is rated on a
scale that ranges from 0 (did not apply to me at all) to 3 (applied to me very much or
most of the time). Higher scores reflect higher levels of symptom endorsement
(Henry & Crawford, 2005). In the present study, the overall reliability of the DASS-
21 is rated as excellent (o = .90 pre-intervention, o = .88 post-intervention).

* Out of 66 video recordings, 14 were (partially) lost due to technical errors. Among the available
recordings, 13 EMDR conditions were observed to end with a positive cognition. Based on these
recordings, it may be assumed that the majority of EMDR conditions were also concluded with a
positive cognition, as therapists were consistent in their methods. However, this cannot be verified
for the missing recordings.

Eye Movement Directions and Changes in Emotionality 7
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Subjective intensity of disturbance. Participants recalled perceived intensity
of disturbance or distress of an image or an emotional memory. The score was
indicated on an 11-point Likert scale, the Subjective Units of Disturbance (SUD)
scale, ranging from 0 (‘none at all’) to 10 (‘maximum distress’). The SUD scale was
first introduced by Wolpe (1969) and it is incorporated in the IEMT protocol (ten
Brinke, 2023; Austin, 2009), as well as in the EMDR protocol (Shapiro, 2018, Ten
Broeke et al., 2023). In the present study, participants were requested to indicate the
SUD-score verbally to the therapist during the session and in written form at the start
and after each condition, as well as at one-week follow-up.

Data analyses

Statistical analyses were performed using SPSS 27.0. After running
descriptive analyses for age, gender, highest finished education and preferred
condition, repeated measures analysis of variance (ANOVA) was conducted with
SUD-scores as outcome measure. Effects of time (pre-intervention, post-
intervention, and follow-up), condition (IEMT, EMDR and control) and their
interaction were inspected. In case of significant effects, follow-up multiple
comparisons were conducted using separate Bonferroni-corrected ANOV As split per
time and condition. Additionally, exploratory t-tests were run to test differences from
pre- to post-intervention in the subscales of depression, anxiety and stress, as
measured by the DASS-21-R. All analyses were conducted at a=.05. Effect sizes for
within-subject changes were calculated using Cohen’s dz, while partial eta squared
values were calculated for the ANOVA effects.

Results

Participant characteristics

Of the 33 participants, 25 (75.8%) were female. The mean age was 41.45
years (SD=2.11) and ranged from 20 to 60 years. For the majority of the participants,
the highest finished education was higher professional education (n =11, 33.3%), a
university bachelor's education (#=9, 27.3%) or university master's education (n =7,
21.2%). For others, the highest finished education was a vocational education (n =1,
3%), secondary higher-level education (n =1, 3%), secondary vocational education
(n =3, 9.1%) or a PhD (n =1, 3%). Based on established DASS-21 severity cut-offs
(Lovibond & Lovibond, 1995), the participants scored within the lower end ‘normal’
range for depression (M =5.64, SD = 6.51), anxiety (M =4.73, SD =4.87), and stress
(M =10.85, SD = 6.10) at baseline, confirming that this was a predominantly non-
clinical sample.

8 Eye Movement Directions and Changes in Emotionality
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Regarding preference for condition (blinded), 20 (60.6%) participants
reported to prefer IEMT and nine (27.3%) reported to prefer EMDR. Four
participants (12.1%) reported no preference. Reasons for preferring IEMT over
EMDR entailed the following: eye movements were more pleasant (n=5); IEMT was
calmer, softer, and took an emotional perspective (n=10); IEMT was more intense
but felt more effective (n=4); no need to talk during IEMT (n=4); having felt changes
on a physical level (n=3); more in-depth questions during IEMT (n=1); feeling of
being seen and heard more during IEMT (n=1); IEMT brought greater insight,
meaning, depth, synthesis, due to its all-encompassing character (#»=10); and tension
in the head, headache and tired eyes during EMDR (n=4). Reasons for preferring
EMDR over IEMT were: talking during the session helped to find the memory (#=2);
clear communication and guidance (n=2); having to work harder during EMDR
(n=4); EMDR felt more forceful and therefore effective (n=1); EMDR had a stronger
effect (n=3); and EMDR took a cognitive perspective (n=1).

Main outcomes

Repeated measures ANOVA yielded significant main effects of condition
(F11.619, 50.196] = 24.410, p<.001, n?’p = .441) and time (F[1.708, 52.951] =
78.992, p<.001, n’p =.718). A significant interaction effect was found for condition
and time (F[2.551, 79.077] = 9.868, p<.001, n?p = .241). The profile plot suggested
a steeper decrease in SUD-scores for [IEMT and EMDR conditions than for the
control condition, see Fig 2. This decline held from pre- to post-intervention
measurement and was maintained at follow-up. The Bonferroni-corrected 95% CI
showed that participants had reliably lower SUD-scores post-IEMT and post-EMDR
than after the control condition, as shown in Table 1.

Table 1. SUD-score means, S.E.s and Bonferroni-adjusted 95% CI
of ANOVA interaction effect

Time
Pre-intervention Post-intervention Follow-up
Condition
Mean SE. 95%CI Mean S.E. 95%Cl Mean SE. 95%Cl
EMDR 6136 3.02 55.20;67.52 17.08 317 10.62; 23.54 2080 320 14.28;27.32
IEMT 66.85 272 61.31;72.39 2416 379 16.44;31.88 2358 369 16.04;31.11

CONTROL 64.88 269 59.39;70.36 4559 4.07 37.29;53.90 3511 453 25.87;44.35
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Figure 2. Profile plot SUDs with S.E. error bars, across time and condition

Both univariate and multivariate methods showed significant interactions
between condition and time, necessitating follow-up analyses. No pre-intervention
differences were found in SUD-scores between the conditions (p=.113 — p=1.000).
SUD-scores were significantly lower in the IEMT condition than in the control
condition post-intervention (p=.001) and at follow-up (p=.014). Likewise, SUD-
scores were significantly lower in the EMDR condition than in the control condition
at post-intervention (p<.001) and at follow-up (p=.002). IEMT and EMDR did not
significantly differ at post-intervention or at follow-up, as detailed in Table 2.

Pre- to post-EMDR, the SUD-score significantly decreased by 44.28 points
(S.E. =4.15, [95% CI -54.78; -33.79], p<.001, Cohen’s dz = 1.86). From the post-
EMDR condition to EMDR follow-up, the SUD-score increased non-significantly
by 3.72 points (S.E. = 3.00, [95% CI -3.88, 11.32], p=.675, Cohen’s dz = 0.22). For
the IEMT condition, the SUD-score lowered from pre- to post-measurement by
42.70 points (S.E. = 4.08, [95% CI -53.03; -32.36], p<.001, Cohen’s dz = 1.82),
which was maintained at follow-up with a non-significant further decline of .58
points (S.E. =3.30, [95% CI -8.92; 7.76], p=1.000, Cohen’s dz = 0.03). Pre- to post-
control, the SUD-score significantly decreased by 19.28 points (S.E. = 4.65, [95%
CI 7.52; 31.04], p<.001, Cohen’s dz = 0.72). From the post-control condition to
control follow-up, the SUD-score decreased non-significantly by 10.48 points (S.E.
=5.25,[95% CI -2.80, 23.77], p=.164, Cohen’s dz = 0.35).

Overall, the reduction in SUD scores from pre- to post-intervention in all
conditions was large to very large based on the effect sizes, and small for the non-
significant reductions from post-intervention to follow-up.

10 Eye Movement Directions and Changes in Emotionality
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Table 2. Multiple comparisons of the conditions at each time point

Time Condition comparison ~ Mean difference  S.E. p? 95% CI?
Pre-intervention EMDR-IEMT -5.49 2.53 13 (-11.90, .91)
Control-IEMT -1.98 2.21 1.000 (-7.57, 3.62)
Control-EMDR 3.52 2.14 .334 (-1.91, 8.94)
Post- intervention ~EMDR-IEMT -7.08 3.23 109 (-15.26, 1.10)
Control-IEMT 21.44 5.42 .001 (7.71, 35.16)
Control-EMDR 28.52 3.89 .000 (18.67, 38.36)
Follow-up EMDR-IEMT -2.59 2.55 954 (-9.04, 3.86)
Control-IEMT 11.26 3.71 .014 (1.88, 20.63)
Control-EMDR 13.85 3.67 .002 (4.57, 23.13)

@ Bonferroni-adjusted

Sensitivity analyses

Using multivariate methods, no significant differences in SUD-scores were
found between therapists within the IEMT condition (n=19 for therapist A, n=8 for
therapist B and n=6 for therapist C) at post-measurement (A-B =-6.62, S.E. = 8.93,
[95% CI-29.27; 16.04], p=1.000; B-C=-7.08, S.E. = 11.45, [95% CI -36.11; 21.95],
p=1.000; A-C=-13.70, S.E. =9.93, [95% CI -38.87; 11.47], p=.533). The same held
at follow-up (A-B=-11.67, S.E. =8.38, [95% CI -32.91; 9.57], p=.521; B-C =-8.00,
S.E.=10.74, [95% CI -35.22; 19.22], p=1.000; A-C =-19.67, S.E. = 9.31, [95% CI
-43.28; 3.93], p=.129). Likewise, no significant differences were found between
therapists within the EMDR condition (n=23 for therapist D vs. #=9 for therapist E)
at post-measurement (D-E =-9.94, S E. = 6.93, [95% CI -24.10; 4.22], p=.162) or
follow-up (D-E =-5.00, S.E. =7.17, [95% CI -19.65; 9.65], p=.491).

Exploratory analyses DASS-21-R

After experiencing all three conditions, participants scored on average
significantly lower on the DASS-21-R subscale stress by 2.06 points, as measured
at follow-up (M=8.78, SD=6.44), compared to before the experiment (M=10.85,
SD=6.10), #32) = 2.07, p=.047. Furthermore, participants scored 2.97 points lower
on the DASS-21-R subscale depression at follow-up (M=2.67, SD=3.56) than at pre-
intervention (M=5.64, SD=6.51), #(32)=3.91, p<.001). The decrease in DASS-21-R
subscale anxiety did not significantly deviate from zero, #(32)=1.64, p=.111, from
pre-intervention (M=4.72, SD=4.02) to post-intervention (M=3.33 SD=4.02). Both
the pre- and post-intervention DASS-21 scores fall within the lower end of the
established cut-off ranges and are classified as ‘normal’. Specifically, the normal
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range is defined as 0—14 points for the stress subscale, 0-9 points for the depression
subscale, and 0—7 points for the anxiety subscale.

Discussion

The present study demonstrated significant reductions in experienced
emotionality and distress related to a negative memory through directed eye
movements either with an IEMT or an EMDR approach, with no significant
differences among these two eye movement techniques. Participants scored
significantly better at both post-intervention and follow-up after receiving either
eye movements technique than after the control condition. As displayed by the
DASS-21-R results, participants experienced less stress and depressive symptoms
at follow-up.

The first hypothesis that both IEMT and EMDR conditions would
outperform the control condition could thus be confirmed by the present findings.
The second hypothesis, that IEMT directed eye movements would perform equally
compared with EMDR directed eye movements, could be confirmed as well. This is
in line with literature suggesting that the specific shape or form of the eye
movements, horizontally or diagonally, may not be as crucial as previously suspected
(Van de Voogd et al., 2018). Given the relatively small sample size and experimental
nature of the design, findings should be interpreted as exploratory and preliminary.

Interestingly, nearly two thirds of participants preferred the IEMT condition
over the EMDR condition despite reductions in SUD-scores being comparable.
Those who preferred the IEMT condition most often mentioned that IEMT took a
calmer, softer, and more emotional perspective and that it brought greater insight,
depth and synthesis, due to its all-encompassing character. Interestingly, obtaining
meaningful insights while not having to speak may warrant some reconsiderations
regarding the necessity of talking therapies. Experiencing more tension in the head,
headaches, and tired eyes during the EMDR condition were also mentioned as
reasons for preferring the IEMT condition, reminding us of anecdotal evidence from
the clinical field. Participants who preferred the EMDR condition appreciated the
cognitive perspective and clear communication, felt that talking during the session
helped them to recall the memory, and believed that having to work harder felt more
forceful and therefore effective. Potentially, individual differences exist that might
explain why certain participants prefer one condition over the other.

The majority of sessions in both experimental conditions ended on a positive
note. In the EMDR condition, one focused on a positive cognition, while in the [EMT
condition one focused on a positive memory or emotion while following horizontal
eight-shaped directed eye movements. In the field of imagery rescripting (ImRs),
scientific studies have been conducted to investigate to what degree clinicians use a
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positive ending to a session and to what effect, as this varies across protocols and
clinicians (Hackmann, 2011). Some explicitly instruct patients to conclude an ImRs
session with a positive ending (Van der Wijngaart, 2021), while others do not (e.g.,
Arntz & Weertman, 1999). While positive emotions can be heightened through a
positive component within ImRs, it is as of yet unclear whether this positive
component significantly enhances the effectiveness of treatment (Geschwind et al.,
2024). The Broaden and Build theory (Fredrickson, 2001) and the undoing
hypothesis (Fredrickson et al., 2000) posit that positive emotions may help
individuals undo the adverse effects of trauma and build durable biopsychosocial
resources. Likewise, for [IEMT and EMDR positive endings may enhance treatment
effectiveness, as should be investigated in future research.

Interestingly, our findings also showed a significant reduction in
experienced emotionality and distress related to a negative memory within the
control condition. This reduction of the memory’s negative emotional valence might
be explained by the requests to think of the negative memory in the presence of a
supporting professional, i.e. one of the researchers, and to repeatedly score VAS
scales, actions which may lead participants to expect change. The control condition
may have also unintentionally functioned as a wakeful rest condition, which has been
shown to reduce negative thoughts (Herlyck et al., 2019). These results reminded us
of the potential effects of social buffering (Bratec et al., 2020), expectancy effects
and other common factors (Constantino et al., 2018), and the Hawthorne Effect
(McCarney et al., 2007), stipulating the necessity and importance of incorporating
an active control condition in experimental designs.

Whilst the present study showed equal outcomes for the IEMT and EMDR
conditions, it is yet unknown how IEMT might achieve such results. However,
IEMT’s effectiveness is hypothesized on the assumption that eye movements, and
more specifically purposeful movement along the line of the ‘blink’, may facilitate
change. The blinks are hypothesized to be connected to areas of the brain that are in
charge of memories and emotions, such as the hippocampus and the amygdala
(Austin, 2009). In the current study, this hypothesis could not be tested. Future
studies should entail EEG (electroencephalogram) or MRI (magnetic resonance
imaging) techniques to establish changes in specific brain areas before, during, and
after IEMT. If underlying processes are established and results are replicated, [IEMT
may prove a promising avenue in treatment by addressing traumatic experiences.

Strengths and limitations

Notable strengths of this study included the randomization of conditions, the
use of a control group, the experimentally controlled setting and the novel insights
that were obtained from the data. Participants had to prepare three negative
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memories, which were randomized over conditions to avoid participants choosing
which memory to work on themselves. Participants were furthermore blind to the
conditions.

Several limitations must be noted. First, the sample size of this first
exploration was relatively small, and must be expanded upon in future evaluations.
Second, while EMDR and IEMT should be beneficial to all persons who experienced
adversity, generalizability to clinical groups is presently unclear due to the use of a
non-clinical sample. Another important limitation was the restricted timeframe we
allowed per session, a maximum of 20 minutes per condition. This meant that
therapists in both experimental conditions could not conduct the full protocol of
either IEMT or EMDR. The full potential of both therapy conditions could therefore
not be established and thoroughly compared through this study, but rather the focus
was on the specific eye movement technique. Therefore, conclusions on the forms
of therapy should be made with caution as both interventions involve additional and
varying components within their protocols. Future studies should therefore employ
longitudinal designs with longer follow-ups and more extensive time frames, using
the full protocol, for a stronger comparison and to establish the true effectiveness of
each therapy condition.

Furthermore, the design of the study meant that participants went from
one condition to the other with a short break in between. As such, one may
speculate that treatment effects could have therefore crossed over from one
session to the next. However, the applied randomization of conditions should
control for this potential risk.

A final limitation is the absence of an active working-memory control task
(e.g., Tetris; Holmes et al., 2009). Future studies should include such conditions to
more directly test whether observed effects are attributable specifically to eye
movements or to working-memory taxation more broadly.

Conclusion

This study is, to the best of our knowledge, the first to compare IEMT
directed eye movements with EMDR directed eye movements. Results showed that
participants experienced a similar decrease in emotionality and distress related to a
negative memory in both conditions. This leads to the cautious conclusion that
directed eye movements in general, regardless of their specific directions or axes,
may be responsible for the decrease in distress via taxation of the limited working
memory capacity. The majority of participants preferred IEMT as a treatment
condition, however, it remains unclear how IEMT yields its positive effects.
Replication of these results is warranted, both in non-clinical and clinical samples.
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Abstract

Empathy and therapeutic alliance are key components of evidence-based
psychotherapy and strong predictors of positive outcomes. Yet future
psychologists often lack practical experience, underscoring the need for
training that integrates theory with practice. Virtual reality (VR) offers a safe,
controlled environment to rehearse relational skills. This pilot single-group
pre—post study examined the feasibility and usability of the Future
Psychotherapists VR application, designed to enhance empathy and alliance-
building skills. Fifty-five participants, predominantly students, completed
one VR-based training session interacting with a virtual client in a predefined
scenario. Simulator sickness was assessed pre- and post-session, whereas
usability and perceived cognitive workload were measured post-
intervention. As an exploratory aim, state empathy (cognitive, affective, and
associative components) was assessed before and after the session. Simulator
sickness showed a slight increase from pre to post, but remained low overall.
Usability ratings were high and perceived cognitive workload was moderate.
For the exploratory aim, significant pre—post improvements emerged across
all empathy components. Expert evaluations supported the scenario’s
relevance for therapeutic skill development. Overall, the Future
Psychotherapists VR tool appears to be a feasible and usable method for
training empathy and alliance-related skills in psychology students and may
help bridge the gap between academic training and clinical practice by
offering realistic opportunities to practice core therapeutic competencies.
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Bolyai University, Str. Republicii 37, 400015 Cluj-Napoca, Romania.
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A robust body of evidence highlights the therapeutic relationship as the
strongest determinant of successful psychotherapy outcomes, with an effectiveness
that is both transtheoretical and largely transdiagnostic, extending across therapeutic
modalities and a wide range of clinical problems (Norcross & Karpiak, 2025). These
findings place the development of relational competencies at the center of
psychotherapist training, pointing to the necessity of immersive and experiential
approaches that mirror real-world therapeutic interactions. Research on
psychotherapy outcomes indicates that client improvement is influenced by extra-
therapeutic factors, expectancy effects, specific treatment techniques, and the client—
therapist relationship. Among these, the therapeutic relationship—often referred to
as a common factor—has been identified as the most significant contributor to
positive outcomes from the therapist’s side (Lambert & Barley, 2001). The APA’s
Interdivisional Task Force on Evidence-Based Relationships and Responsiveness
highlights that the therapeutic relationship is as critical to successful outcomes as the
specific treatment techniques employed (Norcross & Lambert, 2011). In 2018,
Norcross and Lambert revisited the 2011 findings and reaffirmed the presence of
core relationship factors, including therapeutic alliance collaboration, empathy, goal
consensus, positive regard and affirmation, collecting and delivering client feedback
and cohesion in group therapy (Norcross & Lambert, 2018). Particular attention is
given in this paper to the therapeutic alliance and empathy, because previous studies
have shown promising results and because a clearer hierarchical model of
therapeutic-relationship elements has been proposed, in which the therapeutic
alliance, empathy, and cohesion are superordinate constructs (Horvath et al., 2016,
as cited in Norcross & Lambert, 2018).

Empathy is defined by the APA Dictionary of Psychology (2023) as “the
ability to understand the thoughts, feelings, motivations, or behaviors of another
person from their perspective.” Similarly, therapeutic alliance is defined as “the
cooperative working relationship between client and therapist, including shared
goals, consensus on tasks, and a strong interpersonal bond.” A meta-analysis by
Elliott et al. (2018) shows that empathy is a moderately strong predictor of
psychotherapy outcomes, and the therapeutic alliance exhibits a solid positive
association with outcomes (Fliickiger et al., 2018). Although empathy and the
therapeutic alliance are highlighted as central to the success of the therapeutic
process, research shows that developing these core elements in psychologists under
supervision requires more than conceptual understanding. A meta-analysis found
that didactic instruction alone has a significant effect on empathy development, and
that combining didactic components with rehearsal and observation yields even
stronger results (Ngo et al., 2022). Similarly, although training programs report
awareness of the alliance's importance, only a few programs include evidence-based
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methods in their curricula. Best practices would integrate manuals, alliance-focused
courses, observation of recorded sessions, and active feedback (Constantino et al.,
2017).

However, despite such well-documented recommendations, educational
psychology programs offer limited practical experience, resulting in novice
therapists who feel inadequately prepared for real-world clinical challenges (Rosén,
2019). In this context, Rosén (2019) also emphasizes the importance of deliberate
practice. Considering the recommendations made by researchers to prioritize active
learning and behavioral rehearsal in psychotherapist training (Beidas & Kendall,
2010; Sudak & Brenner, 2024), we developed a VR-based training application for
developing empathic skills and strengthening the therapeutic alliance during
individual training, in order to reduce the gap that aspiring psychologists often feel
between theory and practice. We chose virtual reality because it offers the
opportunity to recreate the real world or to create different worlds that allow users
to understand concepts and to perform certain tasks repeatedly, all within a safe
environment (Chittaro & Ranon, 2007). Studies show that VR environments provide
an effective way to build skills in mental-health interviewing and diagnosis through
role-play (Lowell & Alshammari, 2019), enhance students’ understanding of age-
related health challenges and foster greater empathy toward older adults
experiencing vision or hearing impairments or Alzheimer’s disease (Dyer,
Swartzlander, & Gugliucci, 2018), and improve communication confidence post-
training (Sapkaroski et al., 2022), among other benefits. Effective VR learning tools
should include feedback and reflection opportunities (Huang et al., 2024). We
therefore intend to combine summative and formative feedback, which has been
shown to improve learner outcomes (Ismail et al., 2022). Virtual reality interventions
have been demonstrated in recent meta-analyses to effectively train healthcare
professionals in the assessment and treatment of mental health disorders (Steen et
al., 2024), outperforming traditional and other digital training methods in improving
post-intervention knowledge and skills (Kyaw et al., 2019; Martingano et al., 2021).
We identified two meta-analyses examining VR-based empathy training, although
neither focuses specifically on psychotherapists or other healthcare professionals.
One reported a statistically significant improvement in perspective-taking following
VR exposure, with no notable change in overall empathy levels (Ventura et al.,
2020), while the other showed that VR enhances emotional but not cognitive
empathy—evoking compassionate feelings without encouraging users to adopt
others’ perspectives (Martingano et al., 2021).

Regarding the therapeutic alliance, we found no studies directly examining
its development in VR-based training. However, existing research highlights its
importance even within virtual environments (VarSova & Juiik, 2024; Meyerbroker
& Emmelkamp, 2008) and demonstrates that therapeutic presence in VR can
positively influence the working alliance (Im, Jo, & Lee, 2024). Despite evidence
supporting empathy and therapeutic alliance as key to effective psychotherapy, and
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the promise of VR for skill development, no studies have yet focused on using VR
to train future psychotherapists in these essential relational skills. In this manuscript,
the term future psychotherapists refers to psychology trainees, including university
students and early-career therapists in supervised practice, whereas the VR
application evaluated in this study is titled Future Psychotherapists.

Accordingly, the present pilot study had two aims. The first aim was to
assess feasibility and usability of the VR application in future psychotherapists. The
second aim was exploratory and examined pre—post changes in state empathy after
a single VR session. Although the application targets both empathy and alliance-
building skills, therapeutic alliance was not assessed with a standardized
questionnaire in this pilot sample. Instead, alliance-related components were
examined through expert content validation.

In line with the first aim, we expected low cybersickness, high perceived
usability, and low-to-moderate perceived workload. For the secondary, exploratory
aim, we expected pre—post changes in state empathy.

Methods

Design

This pilot study used a single-group pretest—posttest design to evaluate the
virtual reality application Future Psychotherapists. The primary outcomes were
feasibility and usability. Feasibility was operationalized as cybersickness measured
both before and after the VR session using the Simulator Sickness Questionnaire
(SSQ). Usability was evaluated post-session using the System Usability Scale (SUS)
and the NASA Task Load Index (NASA-TLX) for perceived workload. The
secondary outcome was exploratory and examined pre—post change in state empathy
measured with the State Empathy Scale following a single VR session. We did not
administer a therapeutic alliance measure, but alliance components were addressed
during the expert validation phase.

Ethical Consideration

This study was approved by the Research Ethics Subcommittee of the
University (Approval No. 470, dated 16.05.2024). Informed consent was obtained
from all participants. All procedures involving human participants were conducted
in accordance with the APA Ethical Principles of Psychologists and Code of
Conduct.
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Participants

The sample included 55 participants comprising undergraduate and
master’s-level psychology students as well as a small number of early-career
therapists in supervised practice. Participants were recruited from the Faculty of
Psychology based on the following inclusion criteria: (a) aged 18 or older; (b)
currently enrolled in undergraduate or master’s-level psychology programs or
engaged in supervised practice as early-career therapists. Exclusion criteria included:
(c) history of epilepsy, photosensitivity, or severe mental disorders; and (d)
significant discomfort during VR tasks. The final sample consisted of 55 participants
who completed all study stages.

Procedure

Participant recruitment was conducted through in-class announcements and
a post on the Faculty’s official communication channels, and interested individuals
completed a Google Forms link that supported two stages: the scheduling phase and
the participant selection phase. After registering for the study by providing informed
consent and meeting the eligibility criteria, participants began with a brief
familiarization session with the virtual reality application conducted in the research
lab. They then viewed a standardized introductory clip within the VR-based training
application (i.e. the first segment of the training; replayed at scenario onset) in which
a virtual client presented the reason for attending a psychotherapy session. At this
stage, participants only listened to the virtual client and then proceeded to the next
step. Following this, the participants completed a set of baseline (T1) questionnaires:
the Simulator Sickness Questionnaire (Kennedy et al., 1993) and the State Empathy
Scale (Shen, 2010). Participants completed these questionnaires outside (desktop
computer in the research lab) VR after the introductory clip to ensure all participants
received the same client information before the baseline (T1) assessment and before
returning to VR for the interactive task. The next step, they engaged in an
experimental task in VR. This task consisted of a psychotherapy session in which
participants interacted with a virtual client through an interactive scenario. At the
end of the session, participants received feedback with both summative and
formative components, based on their answers. If an incorrect answer was selected,
the correct option was revealed to support learning. Finally, participants completed
the post-intervention set of questionnaires: the Simulator Sickness Questionnaire
(Kennedy et al., 1993), the State Empathy Scale (Shen, 2010), the NASA Task Load
Index (Hart & Staveland, 1988), and the System Usability Scale (Brooke, 1996).
There was a single VR session, and the procedure lasted 30-45 minutes in total.
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Virtual reality—based intervention training description

Participants experienced the VR scenario through a Meta Quest 2 (Meta
Platforms, Inc., 2020) VR headset. The virtual environment simulates an individual
therapy session. The client presents mild symptomatology (mild depression and
relational conflicts). The clinical scenario was presented as pre-recorded 2D video
segments displayed in the head-mounted display against a minimal 360° black
background (cinema-like). Response alternatives were presented as 3D interface
elements in front of the user at each decision node. A minimalist background was
used to standardize exposure and minimize irrelevant contextual information.

The application’s script is implemented as an interactive branching narrative
via discrete video segments. In each segment, the virtual patient describes their
symptomatology, and at each decision node the user selects the response they deem
most appropriate for the client from the predefined options on screen (see Figure 1).
For an example of a client dialogue and corresponding response options, see
Appendix A. After they choose a response, the virtual client will give them a
predefined response and move to the next video segment.

The responses were designed to target empathic exploration, empathic
understanding, empathic affirmation, and therapeutic alliance—building tasks. In
total, there were 16 decision nodes: 9 focused on empathy-building and 7 on
therapeutic alliance development. After users completed all decision nodes, they
received summative feedback detailing the number of correct responses for each
targeted skill (see Figure 2). The application also provided a formative feedback
component: users could reopen the corresponding video clip where an incorrect
response was selected, listen to it again, and view the expert-informed correct option
(see Figure 3). In the review screen, the expert-informed correct option was
highlighted in green and the participant’s selected incorrect option in red, enabling
direct comparison. After reviewing this feedback, users could restart the scenario
and repeat it as many times as they wished to support deliberate practice, although
in the present study, participants completed only a single VR session to assess initial
feasibility. However, the application did not provide an explicit textual rationale
explaining why one option was preferable and users were expected to derive the
rationale by comparing their choice with the exemplar response. The application was
developed using Unity (version 2019) and the clips were filmed in 4K at 30 fps with
spatialized audio.
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4. Alege varianta de raspuns care crgzi ca are cel mai
ridicat nivel de empatie
a. Nu cred cé ai gresit asa de mult, mergand cu el.

b. Infeleg cA te-ai l&satfonvinsé de prietena ta, ch‘\a_r daci tu volai sau aved
posibilitatea s& faci cefiti doresti, s campezi, sé stai tu cu tine.

Figure 1. Example of a decision node in the branching narrative.
The virtual patient presents a symptom, and the user selects the most appropriate
response from multiple predefined options. The interface is in Romanian.

The End

Raspunsuri Corecte 13/16
Empathic Score 6/9
Therapeutic Alliance Score 7/7

Figure 2. Summative feedback screen displaying the number
of correct responses for each targeted skill.
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./ 2. Alege varianta de réspuns care crezi ca are cel mal
- ridicat nivel de empatie

a. Nu stil de unde s iei viaja de adult.

Figure 3. Formative component feedback screen allowing users to review
video segments in which incorrect responses were selected,
along with the correct choices. The interface is in Romanian.

Expert contributors

In a first phase, two expert psychologists consulted on the most important
elements of the therapeutic relationship that would be suitable for inclusion in a VR-
based intervention targeting the development of relational therapeutic skills. A group
of five expert psychologists then completed a two-part questionnaire to evaluate the
application’s textual content (the virtual client’s speech and the response options).
Following the rationale for expert content validation highlighted by different
researchers (Palter et al., 2012; Ceberio et al., 2025), expert evaluations were
included to establish a professional “gold standard” for the training scenarios. Since
students are novices, expert validation was essential to ensure that the branching
narrative options were clinically sound and provided a benchmark for proficiency
that students cannot establish alone. Part A focused on content validation of the
scenario and response options, whereas Part B captured experts’ judgments
regarding the application’s educational/training potential rather than training
efficacy.
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Measures

We measured cybersickness using the Simulator Sickness Questionnaire
(SSQ; Kennedy et al., 1993). It is the most commonly used instrument for measuring
sickness induced by virtual reality environments (Bimberg et al., 2020). The SSQ
comprises 16 items rated on a 4-point Likert scale (0 = None to 4 = Severe) and is
grouped into three subscales—nausea, oculomotor disturbance, and disorientation—
and a total score is calculated (Kennedy et al., 1993). We calculated internal
consistency with Cronbach’s alpha for each subscale. The results show good
reliability: o= .72 for nausea, a = .77 for oculomotor, a. = .83 for disorientation, and
a = .87 for total score.

For assessing the usability of the system, the participants were asked to
complete the System Usability Scale (SUS; Brooke, 1996), which has 10 items that
measure the perceived usability on a 5-point Likert scale (1 = strongly disagree; 5 =
strongly agree). SUS is a reliable tool for assessing the usability of a wide variety of
products and services and generates an overall score on a scale from 0 to 100. We
didn’t calculate internal consistency because SUS is designed to provide a single
overall usability score. The results were interpreted using the cut-off score of 68.

NASA Task Load Index (NASA-TLX; Hart & Staveland, 1988) was used to
measure the cognitive load of participants, thus enabling us to see whether the
application is easy to use from this point of view. It has 6 subscales: mental demand,
physical demand, temporal demand, performance, effort, and frustration, and a very
specific method of calculating the score that requires good knowledge in using the
instrument. It is one of the most widely used scales for measuring cognitive load
(Rutledge et al., 2009). We did not calculate Cronbach’s alpha for the NASA-TLX,
as the scale is designed to measure multiple distinct aspects of workload, rather than
a single underlying construct. Although the NASA-TLX does not include
standardized cut-off points, previous research suggests that workload scores can be
interpreted as follows: 0-20 = very low; 21-40 = low; 41-60 = moderate; 61-80 =
high; and 81-100 = very high (Febiyani et al., 2021).

Participants’ empathy was measured with the State Empathy Scale (SES;
Shen, 2010). The scale includes three subscales—affective empathy, cognitive
empathy, and associative empathy—and containing 12 items rated on a 5-point
Likert scale (1 = not at all; 5 = completely). The instrument has high psychometric
properties (Shen, 2010). Higher scores reflected a stronger level of empathy in
participants. Internal consistency was evaluated with Cronbach’s alpha for each
subscale. The results present good reliability: o = .84 for affective empathy, o = .84
for cognitive empathy, and o = .72 for associative empathy.

For measuring the quality of the application content’s text section, we
developed an instrument composed of two parts:
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Part A: Evaluation of the therapeutic response texts on a 5-point Likert scale
(1 = not at all, 5 = very much), measuring the degree to which each response
exemplifies empathic skills (exploration, understanding, affirmation) or alliance-
building behaviors (validation, collaboration, affective support) (Example item:
“Read the text below and indicate to what extent the psychotherapist’s response
reflects an empathic response or a response that can build the therapeutic alliance.”).

Part B: Global assessment of content clarity, relevance, and pedagogical
utility through five Likert-scale items (1-5) addressing overall text adequacy,
dialogue realism, scenario relevance, and potential for skill development (Example
item: “The dialogues in the script are clear and easy to understand.”).

We calculated internal consistency using Cronbach’s alpha for each
subscale. The results show different levels of reliability: a = .724 for empathy, o =
.78 for therapeutic alliance, and a = .833 for global assessment from part B.

Data Analysis

All data were processed using SPSS (version 20). Descriptive analyses (i.e.,
means, SDs) were conducted for all variables. Feasibility (SSQ), measured pre- and
post-session, and usability outcomes (SUS and NASA-TLX), measured post-session
only, were summarized descriptively. For the exploratory outcome, we used paired-
samples t-tests to examine pre—post changes in state empathy. The significance level
was set at p < .05. The expert evaluation, inter-rater agreement was assessed using
Kendall’s coefficient of concordance (Kendall’s W), and expert ratings were
summarized descriptively.

Results

Feasibility (Cybersickness)

Descriptive statistics for cybersickness subscales at pre-intervention (T1)
and post-intervention (T2) are presented in Table 1. We can observe only slight
increases for cybersickness (nausea, oculomotor disturbance, disorientation, and
total SSQ score). To examine whether these changes were statistically significant,
we conducted paired-samples z-tests. As shown in Table 1, there were no significant
changes in cybersickness. Specifically, the scores for nausea (#(54) = —0.16, p =
.873), oculomotor disturbance (#54) = —1.62, p = .111), disorientation (#54) =
—0.96, p = .340), and the total SSQ score (#(54) = —0.98, p = .334) showed no
significant differences.

28 VR Training for Empathy and Therapeutic Alliance



Articles Section

Table 1. Means and Standard Deviations at T1 and T2 and Paired-Samples t-Tests (SSQ)

Subscale T1 M (SD) T2 M (SD) t(df) )4

Nausea (SSQ) 10.23 (17.40) 10.93 (28.29) -0.16 (54)  .873
Oculomotor Disturbance (SSQ) 15.02 (18.13) 20.53 (25.04) -1.62 (54) .111
Disorientation (SSQ) 20.25 (35.82) 26.32 (46.61) —0.96 (54)  .340
Total Cybersickness Score (SSQ) 16.86 (23.23) 21.49 (34.17) -0.98 (54) 334

Note. T1 = Pre-intervention; T2 = Post-intervention; SD = Standard Deviation; SSQ = Simulator Sickness
Questionnaire (Kennedy et al., 1993). Higher scores indicate higher levels on each construct. Negative ¢
values indicate higher post-intervention scores.

Usability and Workload (Post-intervention)

Furthermore, descriptive statistics for the post-intervention measures (SUS
and NASA-TLX) are presented in Table 2. Usability (SUS) was rated very well, with
a mean score of M = 85.09 (SD = 9.54), with scores above 68 (cut-off) indicating
that the application is perceived as well-designed and easy to use. Regarding
participants' perceived workload, we used the NASA-TLX. The results show that
most participants reported low to moderate workload levels (M =32.50, SD=17.13).

Table 2. Descriptive Statistics for Post-Intervention Measures (T2; SUS, NASA-TLX)

Variable N Minimum Maximum M SD
System Usability Scale (SUS) 55 57.50 100.00 85.09 9.54
NASA Task Load Index (NASA-TLX) 55 4.00 65.00 3250 17.13

Note. SUS = System Usability Scale (Brooke, 1996); NASA-TLX = NASA Task Load Index (Hart &
Staveland, 1988); SD = Standard Deviation. Higher SUS scores indicate better perceived usability. Lower
NASA-TLX scores indicate lower perceived workload.

Expert Content Evaluation (Content validity)

The content validity of the application was assessed by five independent
experts. Our purpose was expert consensus, not statistical inference. They evaluated
empathy-related content, therapeutic alliance content, and general content quality.
Table 3 presents descriptive statistics. The empathy-related content received a mean
score of M =4.40 (SD = 0.30). These results indicate high perceived relevance and
clarity of the script used to foster state empathy. Moreover, the standard deviation
indicates a high level of agreement between experts. The evaluation of the
therapeutic alliance content also received a high mean score (M = 4.00, SD = 0.17),
indicating that the VR application may facilitate the development of a therapeutic
alliance. The content quality (Part B) received the highest ratings with a mean of M
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=4.76 (SD = 0.33). This suggests that experts considered the application content to
be appropriate, coherent, and clinically relevant. Given the small variability across
raters and consistently high scores across all categories, these results support the
strong content validity of the application from a professional standpoint. This
conclusion is reinforced by the high inter-rater agreement, Kendall’s W = .96, y*(2)
=9.58, p = .008, indicating consistent expert ratings across dimensions.

Table 3. Descriptive Statistics for Empathy, Therapeutic Alliance, and Content Evaluation

Variable N  Minimum Maximum M SD

Total Empathy 5 4.00 4.78 440 030
Total Therapeutic Alliance 5 3.86 4.29 4.00 0.17
Content Score 5 420 5.00 476  0.33

Note. SD = Standard Deviation. Scores are based on a 1-5 Likert scale where higher values indicate more
favorable evaluations.

Empathy Outcomes (Exploratory)

Table 4 summarizes empathy scores at pre-intervention (T1) and post-
intervention (T2). Mean scores increased from T1 to T2 for all three empathy
components. To examine whether these changes were statistically significant, we
conducted paired-samples ¢-tests. As shown in Table 4, data indicated significant
improvements in all three dimensions of empathy: affective empathy (#54) = —4.11,
p < .001), cognitive empathy (#54) = —4.71, p < .001), and associative empathy
(#(54) =-3.56, p=.001).

Table 4. Means and Standard Deviations at T1 and T2 and Paired-Samples t-Tests (SES)

Subscale T1 M (SD) T2 M (SD) 1df) p
Affective Empathy (SES) 14.20 (3.12) 1622 (3.10)  —4.11(54)  <.001
Cognitive Empathy (SES) 17.56 (2.35) 19.13(1.28)  —4.71(54)  <.001
Associative Empathy (SES) 15.02 (2.86)  16.69(2.48)  -3.56(54)  .001

Note. T1 = Pre-intervention; T2 = Post-intervention; SD = Standard Deviation; SES = State Empathy Scale
(Shen, 2010). Higher scores indicate higher levels on each construct. Negative ¢ values indicate higher post-
intervention scores.

Discussion

The present study investigated the feasibility and usability of the Future
Psychotherapists application, and secondarily examined changes in state empathy
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from pre-intervention (T1) to post-intervention (T2). The VR-based training was
developed to support future psychotherapists in cultivating therapeutic relationship
skills.

The low level of cybersickness observed in our application aligns with
findings from the literature indicating that increasing cybersickness can compromise
in-VR performance and, by extension, the feasibility of VR-based training.
Symptom severity has been associated with poorer visuospatial working memory
and degraded psychomotor performance (e.g., slower reaction times) during
immersion (Kourtesis et al., 2024). Moreover, evidence suggests that VR sickness
can reduce attention and impair task performance (Mimnaugh et al., 2023). In
addition, VR sickness is associated with non-completion of exposure: a systematic
review and meta-analysis reported a mean dropout rate of 15.6% attributable to VR
sickness (Saredakis et al., 2020), which may reduce effective exposure to training
sessions. Taken together, the low cybersickness observed in our sample suggests that
simulator sickness is unlikely to have meaningfully interfered with task performance
or engagement, supporting the feasibility of delivering this VR training in a single-
session format.

Regarding the usability of our application, participants reported high
usability and low-to-moderate cognitive workload. High scores on the System
Usability Scale (>68) suggest that participants found the interface easy to use, which
is essential for user engagement in virtual learning environments. Moreover, the fact
that participants reported low to moderate workload aligns with the research of
Kirschner (2002), which affirms that an appropriate workload when using VR is
preferable because it helps participants optimize cognitive load for learning.

Moreover, expert evaluations confirmed the application’s potential to train
empathy and therapeutic alliance. From a content perspective, expert validation
highlighted the application’s clarity, relevance, and clinical usefulness. Kendall’s W
= .96 indicates excellent agreement among raters.

In relation to our exploratory objective regarding empathy, a single VR
training session significantly improved state empathy (cognitive, affective,
associative) without increasing cybersickness. Regarding cognitive and affective
empathy, our results align with previous research showing that VR can enhance
perspective-taking, and at the same time, with the findings reported in the meta-
analysis by Martingano et al. (2021). As for associative empathy, this dimension has
been less studied. However, from a functional perspective, it plays an important role
in fostering social bonding and the development of relationships (Davis, 1994),
acting as a bridge between perception and action in the emergence of state empathy
(Shen, 2010). Looking at all these results, we can conclude that the current VR-based
training application can facilitate multiple layers of empathic response, which is
likely to be effective in developing core relational skills.

The VR environment was intentionally designed in a minimalist manner to
reduce extraneous processing and keep attention on the instructional objective (i.e.,
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to choose the best response option in terms of empathy and therapeutic alliance), in
line with multimedia learning principles such as the coherence principle (Fiorella &
Mayer, 2021). We therefore prioritized a clear and well-timed presentation of task-
relevant information over contextual environmental realism (Fiorella & Mayer,
2021). Recent evidence from educational VR, including technical and vocational
contexts, suggests that within immersive 3D VR environments, increasing
environmental realism does not necessarily improve learning performance relative
to more minimalist designs and may even support motivation by reducing
distractions (Larmuseau et al., 2025). Moreover, CAMIL suggests that learning
outcomes depend on interactions among presence/agency, affective responses, and
cognitive load, rather than on visual fidelity alone (Makransky & Petersen, 2021).
Although our implementation relied primarily on video presented in an HMD, this
minimalist approach was expected to influence the training effects by reducing
competing stimuli and helping participants focus on identifying and selecting the
most appropriate therapeutic response.

Considering the results of this study regarding the feasibility and usability
of the application, as well as the experts’ evaluation of the application’s content and
the observed change from T1 to T2, these findings contribute to the expanding body
of literature supporting the use of VR-based interventions in mental health education
(Steen et al., 2024; Kyaw et al.,, 2019) for training key elements of the
psychotherapeutic relationship, such as empathy and therapeutic alliance, among
students or novice practitioners. Both formative and summative feedback
components reinforce the idea of an application capable of fostering empathy and
the therapeutic alliance among future psychologists and early-career practitioners,
while also enabling deliberate practice through repeated scenario completion. For
example, Sapkaroski et al. (2022) found that immersive VR training improved
students’ confidence and communication abilities, while Dyer et al. (2018) showed
increased empathy in medical students after exposure to aging simulations.
Practically, this method can serve as a complementary tool in the training of
psychotherapists, responding to current gaps in experiential learning and supporting
the development of relational competencies through active engagement in simulated
clinical scenarios.

Limitations and future directions

The study has several limitations that should be acknowledged. One
limitation is the fact that the pretest-posttest design does not include a control group.
This was a deliberate decision, as the main objective at this exploratory phase was
to assess the VR application's usability—according to ISO 9241-11 (International
Organization for Standardization [ISO], 2018) and its overall feasibility for single-
session VR training, rather than to test its efficacy compared to alternative
interventions. In line with this definition, our evaluation prioritized feasibility and
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user experience, assessing whether users could successfully engage with and
complete the training tasks, rather than providing evidence of superior training
outcomes. Hence, causal inferences should be made with caution. The second
limitation refers to the fact that the intervention was conducted through a single VR
session, and therefore, the durability of the effects over time remains unknown.
Another limitation is that, although deliberately minimalist, the video-based VR
format—consisting primarily of a 2D video presented in an HMD against a black
360° background—may yield lower immersion/presence and fewer contextual cues
than a shared, fully modeled virtual therapy room. This should be considered when
interpreting the extent to which the observed effects generalize to spontaneous, real-
world therapist—client interaction, and should be examined in future research. An
additional limitation is that the feedback is primarily evaluative (correct/incorrect),
accompanied by an expert-informed exemplar, without a detailed rationale
explaining why one option is preferable. Although this structure supports guided
practice through repeated scenario completion and provides both formative and
summative feedback on empathy- and alliance-consistent responding, deeper
reflective learning and transfer to open-ended clinical communication were not
established in this pilot. Although the application was designed to foster both
empathy and therapeutic alliance, we did not include a standardized measure for
alliance. This decision was primarily based on the fact that most participants were
psychology students without direct client experience. Although a small number of
early-career therapists in supervised practice were included, this subgroup was too
small to support separate analyses. Therefore, the findings should be interpreted as
primarily reflecting psychology students. Since existing alliance questionnaires
typically require respondents to reflect on prior therapeutic interactions, they would
not have been appropriate for this population. Finally, future studies should
incorporate more behaviorally grounded outcome measures (e.g., observer-rated
performance, behavioral coding of responses in role-plays or standardized patient
interactions, and performance-based tasks requiring open-ended responding) to
evaluate training efficacy beyond self-report measures. These limitations point
toward the need for future research in which VR-based training is used in more
complex studies, such as randomized controlled trials, and potentially in a
longitudinal design as well.

Conclusions

This study demonstrates the feasibility and usability of the VR-based
training application for relational skills in future psychotherapists (i.e., psychology
students). The application was rated as usable, engaging, and with a low to moderate
level of participants' workload. Moreover, the VR intervention produced significant
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changes in empathy across all three dimensions (cognitive, affective, and
associative). All these aspects suggest that the current VR-based training application
can complement traditional methods, so that future psychotherapists have more
learning opportunities for the skills that currently represent a significant gap between
theory and practice. Given that the results are preliminary, as this is a pilot study,
future research should include larger and more diverse samples, control groups, and
longitudinal follow-up to evaluate the long-term impact of VR-based relational skills
training. To the best of our knowledge, this study introduces a novel educational tool
that can serve as a model for future innovations in psychotherapy education and
professional development.
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Abstract

This meta-analysis synthesizes evidence on whether maternal depressive
symptoms during pregnancy and the postpartum period are associated with
children’s socio-emotional development in the first two years of life and
examines sources of variability across studies.

Following PRISMA guidelines, we searched PubMed, Web of Science, and
Scopus up to 01 December 2025. We included quantitative studies reporting
maternal depression and child socio-emotional outcomes assessed at <24
months. Random-effects models were used, and we tested potential
moderators to account for between-study heterogeneity.

Twenty-nine independent studies (N = 22,655 mother—child dyads) were
included. Maternal depression showed a reliable overall small-to-moderate
association with less favorable early socio-emotional development.
Associations were observed for both prenatal and postnatal depression.
Effects were generally stronger when outcomes were mother-reported rather
than observational, stronger for socio-emotional problems than for
competencies, and tended to increase when outcomes were assessed later
within the first two years. Studies with older, more educated, and partnered
samples typically reported smaller associations.

Maternal depressive symptoms are reliably linked to children’s socio-
emotional development in the first two years. Differences across studies
indicate that measurement approach, outcome type, timing, and family
context shape effect sizes, underscoring the value of perinatal screening and
early intervention.

Keywords: Maternal depression, perinatal depression, socio-emotional
development, early childhood, meta-analysis
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Children's first life experiences are fundamental for their subsequent short-
and long-term development (Likhar et al., 2022). In particular, the first two years of
life are not only marked by rapid and major physical changes (Ilyka et al., 2021) but
also by cognitive, social, and emotional development, which, in turn, are
cornerstones for later psychological adjustment and well-being in the following
years. In early childhood, socio-emotional development encompasses three main
areas of development. emotion regulation, other-oriented socio-emotional processes,
and self-oriented socio-emotional processes (Denham & Zinsser, 2014).

These elements are connected and influence each other (Tervahartiala et al.,
2024). Children with harmonious socio-emotional development manage to (1)
understand the feelings and behaviors of those around them and respond to the
demands of the environment; (2) successfully regulate their own emotions in relation
to personal needs and in alignment with interpersonal relational goals; and (3)
understand and develop functional relationships with attachment figures and with
other persons (Paley & Hajal, 2022; Thiimmler et al., 2022; Speidel et al., 2023;
Malik & Marwaha, 2024).

In summary, the development of these skills from an early age supports
children in forming stronger interpersonal relationships, collaborating effectively
with others, maintaining better overall mental health, developing adaptive coping
mechanisms, and, more broadly, enhancing their resilience and engagement in
prosocial behaviors (Jones et al., 2015; Oberle & Schonert-Reichl, 2017; Izett et al.,
2021). Moreover, these skills facilitate greater access to educational and economic
opportunities (Frosch et al., 2021) and can serve as protective factors against a range
of difficulties, including disruptive behaviors, depression, anxiety, emotion
dysregulation, and both externalizing and internalizing problems (Izett et al., 2021;
Colomeischi et al., 2022; Anderson et al., 2023; Zieba-Kotodziej & Oliinyk, 2023;
Smorti et al., 2024).

In the present study, we operationalize socio-emotional development in the
first two years of life as a general measure of early socio-emotional adjustment that
spans both strengths and difficulties. This approach is consistent with early-
childhood reviews showing that socio-emotional development is typically described
in terms of both adaptive competencies and emerging difficulties, alongside the
development of self-regulation (Halle & Darling-Churchill, 2016). Specifically, we
treat socio-emotional competencies (e.g., emotion regulation, social competence,
and prosocial/other-oriented functioning) and socio-emotional problems (e.g.,
internalizing and externalizing symptoms, withdrawal, or broader socio-emotional
difficulties) as two related facets of early socio-emotional development.
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Many social determinants, extending beyond biological and genetic aspects,
significantly impact children's socio-emotional development (Kirby, 2020; Thijssen
et al., 2023). From an ecological perspective (Bronfenbrenner & Morris, 2007),
children's development is shaped by interrelated systems that range from broad
socio-cultural structures to their most immediate family interactions. Within the
microsystem, children are directly influenced by their home and play environments,
the immediate settings in which they grow, learn, and play. A particularly crucial
component of this system is the parent-child relationship (Frosch et al., 2021). This
relationship begins even before birth and continues to shape children's socio-
emotional growth across development (Bianciardi et al., 2023). Given its role, any
factor affecting this dynamic can have substantial developmental consequences. One
such factor is maternal depression in the perinatal period (Goeglein & Yatchmink,
2020; Milgrom et al., 2023; Morales et al., 2023). We operationalize maternal
depression to include both depressive symptoms assessed with validated instruments
and clinically diagnosed depression in the perinatal period.

During the perinatal period, which includes pregnancy and the postpartum
phase, women undergo substantial biological, psychological, and social changes
(Balaji et al., 2007; Schaffir, 2016; Atkinson & Teychenne, 2019; Wilson & Lee,
2023). Prenatally, depressive symptoms can alter the intrauterine environment and
disrupt the hypothalamic-pituitary-adrenal (HPA) axis, which regulates stress
hormone production (Beijers et al., 2014; Brummelte et al., 2017). These effects can
make the fetus hypersensitive to stressors in the environment (Bind et al., 2022). In
addition, high cortisol levels in depressed mothers during pregnancy can lead to
adverse birth outcomes such as prematurity, low birth weight, and intrauterine
growth restriction, all of which increase long-term cognitive, emotional, and socio-
emotional deficits in childhood (Traylor et al., 2020; Ghimire et al., 2021).
Furthermore, depressive symptoms can impair a mother's ability to prepare
cognitively and emotionally for motherhood, affecting her sensitivity and attunement
to her child postpartum (Pearson et al., 2012; McAndrew, 2019; Hildingsson &
Rubertsson, 2022).

Postnatally, mothers may withdraw, become less physically and emotionally
responsive to their child's needs, misinterpret the child's cues, and encounter
difficulties in establishing a warm and nurturing relationship (Letourneau et al.,
2010; Sidor et al., 2011; McAndrew, 2019).

These adverse dynamics have a major impact on the first two years of
children's lives, the stage in which they develop their limbic system and the right
hemisphere of the brain (Glynn & Baram, 2019). Previous studies have shown that
infants of depressed mothers frequently show signs of anger, defensive coping
strategies, and passivity as a result of inadequate maternal support and
responsiveness (Field et al., 2006; Tronick & Reck, 2009). These contexts can have
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overall negative effects on children, impacting their growth and well-being,
diminishing their capacity to develop effective emotion regulation skills, and
increasing their risk of developing internalizing and externalizing problems
(Goodman et al., 2011; Letourneau et al., 2019; Urizar & Muiloz, 2022; Morales et
al., 2023).

While research has concentrated on the influence of postnatal depression on
child development, more recent studies have also begun to examine the effects of
prenatal depression on children's development (Takacs et al., 2020). In this review,
prenatal refers to depressive symptoms assessed during pregnancy, whereas
postnatal refers to symptoms assessed after childbirth.

Following this direction is both promising and challenging because the
relationship between maternal depression across the perinatal period and children’s
socio-emotional development is multifaceted (Junge et al., 2017). It involves a range
of factors, including cultural, socioeconomic, relational, and biological ones (Cui et
al., 2018; Chorbadjian et al., 2020; Harris & Santos, 2020). At the same time, this
brings new challenges. It is more difficult to come to clear conclusions from
individual studies when they differ in design, sampling, how and when maternal
depression is assessed, and which socio-emotional outcomes are targeted (Cuijpers
et al., 2010; Morales et al., 2023). Furthermore, the strength of associations may be
influenced by the child's age at the time of assessment, contextual risks (e.g.,
socioeconomic disadvantage), and cultural norms (Rogers et al., 2020; Jaramillo et
al., 2017).

Consequently, we need to synthesize findings to emphasize overall patterns,
identify potential moderators, and evaluate whether the timing of the depression is
associated with differences in children’s socio-emotional development during their
first two years of life (Takécs et al., 2020).

Through this meta-analysis, we aim to systematically review existing
research on how maternal depression impacts the socio-emotional development of
children during their first two years of life. We conceptualize socio-emotional
development through three fundamental components: emotion regulation, other-
oriented socio-emotional processes, and self-oriented socio-emotional processes. By
synthesizing empirical evidence from both prenatal and postnatal periods, we aim to
1) identify and analyze the specific impact of maternal depression on children's
socio-emotional development during the first two years of life; 2) differentiate the
effects of prenatal and postnatal depression on children’s socio-emotional
development; and 3) explore potential methodological and sociodemographic
moderators that shape the relationship between maternal depression and children’s
socio-emotional development.
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Method

Search strategy

We followed the guidelines outlined in PRISMA for reporting systematic
reviews and meta-analyses (Page et al.,, 2021). A comprehensive search was
conducted up to 01 December 2025 in three sources: PubMed, Web of Science, and
Scopus for published studies. The search strategy included combinations of the
following terms: “postnatal depression” OR “postpartum depression “ OR “maternal
depression” OR “prenatal depression” OR “perinatal depression” OR “mother’s
mental health.” We combined these terms with the Boolean operator “AND” with
terms related to child socio-emotional development, such as “child development”
OR “child/infant/young child socio-emotional development” OR “child/infant/
young child social development” OR “child/infant/young child emotional
development.” Truncation symbols were used in searches when appropriate. Two
authors assessed the final eligibility of studies, with the senior author settling any
disagreements. The full database-specific search strings and Boolean operators are
provided in Supplementary Material Appendix 1.

Inclusion and Exclusion Criteria

For this meta-analysis, studies were included if they met the following
criteria: (1) written in English and published as a scientific article; (2) contained at
least one analysis investigating the relationship between maternal depression and the
child's socio-emotional development; (3) employed validated measurements; and (4)
reported adequate statistics to allow for the calculation of effect sizes necessary for
the meta-analysis.

Studies were excluded based on the following criteria: (1) systematic
reviews and book chapters; (2) articles that assessed socio-emotional development
outcomes in children older than 24 months; (3) studies that examined cognitive or
physical development and health outcomes in children, rather than socio-emotional
outcomes; (4) studies that investigated other mental health problems in mothers (e.g.
combined distress, depression scores without separable depression effects) or other
family members (e.g., fathers, grandparents); (5) articles focusing on the socio-
emotional development of adopted children; and (6) studies where socio-emotional
development was only mentioned in the text or discussion, but not directly measured.

The selection process is illustrated in the flowchart diagram (see Figure 1).
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Figure 1. The PRISMA flow chart diagram describing the selection of studies.
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Coding procedure

To systematically analyze the studies included in this meta-analysis, we
extracted and coded a comprehensive set of variables from each study. The variables
coded were: study ID (authorship, year of publication), study design, sample size,
and the reported effect size(s) and related statistical information (including odds
ratios, confidence intervals, p-values, and other effect-size-related metrics) needed
for synthesis and comparability across studies.

Depression variables

Depression-related variables were coded to specify whether depression was
prenatal or postnatal, alongside the instrument used to assess depression and the type
of measurement (e.g., self-reported). We also coded the timing of depression
assessment, recorded in weeks, whenever this information was available.

Children’s socio-emotional development variables

For outcomes related to children’s socio-emotional development, we coded
the instruments used, the type of measurement (e.g., observational vs. reported by
the mother), and the timing of the outcome assessment, recorded in weeks, when
reported.

Coding of moderators

We initially coded a broad array of potential moderators. However, we
focused our analyses on moderators that were reported in a sufficient number of
studies and for which the distribution across studies was relatively balanced. The
moderators retained for analysis were coded as follows:

Mother’s age
This variable was coded as a continuous measure, using the mean age (in
years) of mothers reported for each study.

Mother’s Education (> 12 years)

Education was coded as a continuous measure reflecting the percentage of
mothers with more than 12 years of education. When studies reported education in
categories, we extracted the category that best matched >12 years and recorded the
corresponding proportion when available.
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Mothers living with a partner

Relational status was coded as a continuous measure representing the
percentage of mothers living with a partner, typically operationalized as married
and/or cohabiting participants, depending on how each study reported relationship
status.

Mother’s primigravida status

Primigravida (women in their first pregnancy) status was coded as a
continuous measure reflecting the percentage of primigravida mothers reported in
each study sample.

Study quality assessment

Study quality was assessed using the Newcastle—Ottawa Scale (NOS) (Wells
et al., 2013). We used the NOS cohort version for longitudinal/cohort designs and
an adapted NOS version for cross-sectional designs. The cohort NOS captures three
domains (Selection, Comparability, Outcome; total score range 0—9), and the cross-
sectional adaptation captures analogous domains (Selection, Comparability,
Outcome; total score range 0—8 in our coding sheet). Each item was coded as 0/1
according to prespecified criteria. We expressed study quality as a percentage of the
maximum score: (NOS total / NOS max) x 100, where higher values indicate higher
quality. Study quality was also examined as a continuous measure.

Coding of outcome direction

During the coding process, we observed that the children's socio-emotional
development variables were typically either child competencies, such as emotional
regulation, or child problems, such as internalizing and externalizing behaviors. To
maintain consistency in our overall analyses, for all overall analyses, we recoded the
direction of correlations such that associations congruent with the existing literature
received a positive sign, whereas associations incongruent with the literature
received a negative sign. This decision was made to prevent positive correlations
with child problems from canceling out negative correlations with child
competencies if the original signs were retained. The original signs of the
correlations were only preserved in analyses where the type of variable
(competencies vs. problems) was treated as a moderating variable.

The studies included in this meta-analysis are described in Table 1.
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Data analysis

Statistical analyses were conducted using Comprehensive Meta-Analysis
software, version 2. Given the heterogeneity of the studies presented below, we
applied a random-effects model.

To evaluate publication bias, we employed two approaches: Rosenthal's
Classic Fail-safe N and Begg and Mazumdar's rank correlation test. Rosenthal's
Classic Fail-safe N estimates the number of unidentified or unpublished studies that
would be required to render the meta-analysis non-significant (p > 0.05) (Rosenthal,
1979). Begg and Mazumdar's rank correlation test ranks studies by effect size and
standard error and then calculates the correlation between these two variables (Begg
& Mazumdar, 1994). This method helps determine if larger studies are consistently
included regardless of effect size, whereas smaller studies may be included only if
they show a significant effect size.

For moderator analysis, we used two strategies: heterogeneity tests for
categorical variables (e.g., depression phase) and meta-regression tests for
continuous variables (e.g., mothers’ age), following the guidelines of Borenstein and
colleagues (Borenstein et al., 2021).

Results

Study Characteristics

The present meta-analysis included 29 independent studies in total. The
sample sizes of the included studies varied, ranging from 10 to 12,130 participants,
comprising a total sample of 22,655 mother-child dyads. Regarding the study design,
the majority (n = 24) utilized a longitudinal design, monitoring the same dyads over
time, while 5 studies employed a cross-sectional design.

The included studies were taken in a diverse range of geographical contexts,
although Western samples predominated. Most studies were conducted in North
America (n = 12; primarily the United States and Canada) and Europe (n = 9;
Denmark, Finland, Germany, Greece, Ireland, Italy, Norway, and Portugal), with
fewer studies from Asia (n = 3; Bangladesh, China, India), Oceania (n = 2; Australia,
New Zealand), South America (n = 1; Brazil), Africa (n = 1; Congo), and Turkey (n
=1).

Maternal depression was assessed exclusively during the prenatal period in
4 studies, during the postnatal period in 17 studies, and 8 studies included
assessments at both time points. When the timing of assessment was reported in
weeks, prenatal assessments ranged from 7 to 34 gestational weeks (median = 29.8),
and postnatal assessments ranged from 4 to 112 weeks postpartum (median = 52).
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All studies used standardized self-report depression measures. For prenatal
depression (rn = 12), EPDS was most common (n = 7), followed by CES-D (n = 2),
with other instruments used in single studies (HAM-D, POMS, IACLIDE, and PHQ-
9 variants). For postnatal depression, EPDS was again most frequently used (rn = 13),
followed by CES-D (n = 5) and BDI (n = 4), with additional measures used in single
studies (GHQ-12, BSI, GDAS, and HAM-D).

Child socio-emotional development variables were assessed between 1 and
112 weeks post-birth (median = 57 weeks). Most studies relied on maternal-report
measures (n = 23), whereas fewer used observational or clinician-administered
assessments (n = 6). The most frequently used measure was BITSEA (n = 7),
followed by CBCL (n = 5) and the Bayley Scales (BSID-III: n = 4; BSID-II: n = 2).
Other measures included ADBB (n = 2), ASQ:SE-2 (n = 2), and ITSEA (n = 2),
while ASQ-3, CSBS-DP, DDST-II, IBQ-R VSF, and NBAS were each used in one
study.

Regarding sociodemographic characteristics, reporting varied across
studies. Mean maternal age was available in 21 studies, ranging from 18.3 to 36.0
years, with a mean of 29.60 across reporting studies. The proportion of mothers with
>12 years of education was reported in 24 studies (range 24.8%—100.0%); in 21
studies, more than 50% of the sample had >12 years of education. The proportion
with <8 years of education was reported in 19 studies (range 0.0%-55.6%). The
proportion of mothers living with a partner was reported in 24 studies (range 22.7%—
100.0%), and the proportion of primigravida mothers was reported in 15 studies
(range 25.0%—-100.0%).

Heterogeneity analysis

The heterogeneity analysis performed for the distribution of effect sizes in
our meta-analysis indicated a significant heterogeneity, O (28) =369.45, p <.001, ?
= 02.42. Taking into account also the diversity related to the research designs and
participants, we decided to perform all the data analysis using a random-effects
model.

The overall effect size

In Figure 2, the forest plot of all studies included in the meta-analysis is
presented. As can be seen, the correlation varies from -0.24 (Nix et al., 2021) to
0.914 (Kamal & Kalita, 2010). The overall effect size is » = 0.204, 95% CI [0.147,
0.260], and statistically significant (Z = 6.86, p < 0.001), indicating a small to
moderate effect size between maternal depression and children’s socio-emotional
development during the first two years of life.
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Study name Statistics for each study
Lower Upper

Correlation  limit limit Z-Value p-Value
Hmeis etal, 2012 0192 0058 0319 2801 0005 —B— .L
Arkan & Kumry, 2021 0500 0434 0561 12702 0000
Batesetal., 2020 0.180 0016 0335 2146 0032 ——
Behrendtetal, 2019 0247 0005 0470 1820 0055 ——
Blsck et al., 2007 0081 0052 0211 1196 0232 “+F—
Chenetal., 2025 0211 0193 0229 22374 0000 m
DiPietro et al., 2006 0.140 0084 -1345 0479 ——
Duguayet al, 2022 0.15%8 0243 3389 0001 E 3
Edwards & Hans, 2016 0.265 0391 3772 0000 ——
Fredriksen etal, 2019 0.113 0172 38634 0000 E ]
Gaoetal., 2007 0.181 0323 23% 0019 ——
Grawener etal., 2012 0.189 0318 2715 0007 -
Guyon-Harris et al, 2016 0.259 0.458 3222 0001 —8—
Heils et al, 2018 0.211 0283 5437 0000 L 3
Humme! & Kiel, 2015 0.200 0390 1902 0057 —i—
Kamal & Kaiits, 201 0.914 0955 9074 0000 &
Korja et al,, 2024 0.226 0510 13%0 0477 5
Koutraetal, 2013 0.285 0395 5259 0000 E =
Martucciet al., 2021 0.506 0847 5138 0000 —
Masonetal, 2011 0.143 0276 2033 0042 —E—
McDonald et al., 2018 0.241 0342 4382 0000 E o
Noxetal, 2021 0240 0013 -1864 0062 —
Okitundu-Luwa et al., 2021 0.029 0059 1802 0072
Pacheco & Figueiredo, 2012 0.205 0373 2200 0028 —_——
Palmer etal, 2013 0.158 0224 4512 0000 f 3
Rogers etal, 2023 0.063 0.113 2482 0013 13
Schiawo & Perosa, 2020 0.517 0.775 2435 0015 B — —
Smith-Nieisen et al., 2019 0.260 0468 2162 0031 ——
The APrON Team etal., 2019 0125 0048 3161 0002 L

0.204 0260 6885 0000 @
1.00 050 0.00 050 1.00

Figure 2. The forest plot of all studies included in the analysis and the overall effect size.

Publication bias analysis

To evaluate publication bias, we employed three approaches: Rosenthal’s
Classic Fail-safe N, Begg and Mazumdar’s rank correlation test, and visual
inspection of a funnel plot.

The Classic Fail-safe N of Rosenthal. Our meta-analysis incorporates data
from 29 studies, which yields a z value of 19.70 and a corresponding two-tailed p
value of 0.0001. The fail-safe N is 2902. This means that we would need to locate
and include 2902 'null' studies in order for the combined two-tailed p value to exceed
0.05. In other words, there would be needed 100.1 missing studies with a null effect
for every observed study for our effect to be nullified.

Begg and Mazumdar’s rank correlation. This test was concerned with the
potential relationship between the size of the studies and the effect size obtained by
each one. The results revealed a nonsignificant Kendall’s tau b of 0.21, with a two-
tailed p value of 0.106 (based on continuity-corrected normal approximation),
suggesting there is no tendency for studies that are more precise (and implicitly
larger) to generate larger effect sizes.
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Funnel plot inspection

The funnel plot appears largely consistent with an overall symmetrical
distribution of studies around the pooled effect size, particularly among the more
precise studies clustered at the top. While there is a slight visual imbalance, with
somewhat more studies on the right side, this asymmetry is relatively modest and
may be attributable to natural heterogeneity or random variation rather than clear
evidence of publication bias. The majority of studies fall within the expected funnel
boundaries, and although a few points lie further from the center, such dispersion is
not uncommon in meta-analyses and does not necessarily indicate systematic bias.
Overall, the plot suggests that the findings are reasonably robust, with no strong
indication of substantial publication bias.

Funnel Plot of Standard Error by Fisher's Z
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Figure 3. Funnel plot for the studies included in the meta-analysis.

Moderators analysis

Depression phase. In Table 2, we present the comparison between the
overall effect size obtained in the prenatal phase and the overall effect size obtained
in the postnatal phase of maternal depression.

Table 2. Comparison of effect sizes between postnatal and prenatal maternal depression

Limits of confidence interval

Phase of No. .of , (95%) 7z P
measurement studies
Lower Upper
Postnatal 25 0.229 0.157 0.298 6.12  0.001
Prenatal 12 0.141 0.076 0.204 426 0.001
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As can be seen in Table 2, the effect sizes obtained in the prenatal and the
postnatal phase are both statistically significant (» = 0.14, p = 0.001) for the prenatal
phase and (r = 0.22, p = 0.001) for the postnatal phase, with no statistically
significant differences between them Q (1) = 3.027, p = 0.070. Consequently, we
conclude that the depression phase does not moderate the effect size.

Socio-emotional development measurement (observational vs reported by
mother).

In Table 3, we present the analysis of the effect sizes as a function of the
outcome measurement.

Table 3. The analysis of the effect sizes as a function of the children’s socio-emotional
development measurement method (observational vs. reported by mother).

hil y . ional ¢ Limits of confidence
Children’s socio-emotiona No. o interval (95%)

development measurement studies z p
Lower Upper
Observational 6 0.101 -0.012 0.212 1.75 0.079
Reported by mother 23 0.225 0.161 0.286 6.81 <.001

As Table 3 shows, when the outcomes were measured by observation, the
effect size is small and non-significant (»=0.101, p =0.079). When children’s socio-
emotional development was reported by mothers, the effect size was moderate and
statistically significant (» = 0.225, p < .001). The heterogeneity test between
categories revealed marginally statistically significant differences, Q (1) =3.60, p =
0.058. Consequently, we conclude that the way the outcomes were measured
(observational vs. reported by mothers) has a tendency to moderate its relationship
with maternal depression.

Children’s socio-emotional development time (weeks post-birth)

The moderation analysis for outcome time was performed using a meta-
regression procedure in which the outcome time was treated as a predictor and the
effect size as a criterion. A total of 28 studies reported the timing of the outcome,
and to standardize the data, we transformed all reported times into weeks. The
analysis revealed that the outcome time is a significant positive predictor of the effect
size (b = 0.004, Z = 2.95, p = 0.003). This finding suggests that as the time of
outcome measurement increases, the strength of the relationship between maternal
depression and child outcomes also increases. Therefore, outcome time plays a
significant moderating role in this relationship.

Mother's age

Because most of the studies did not report their results as a function of age,
we quantified the mean age of mothers and tested through a meta-regression to see
if it predicted the effect size from each study. Our analysis revealed that age was a
significant negative predictor of the effect sizes (b = -0.015, Z = -6.37, p < .001).
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This finding suggests that as the age of the mother increases, the strength of the
relationship between maternal depression and children’s socio-emotional outcomes
decreases. Thus, the mother's age is an important moderating variable in
understanding this relationship.

Percentage of mothers with more than 12 years of education

The moderation analysis for the percentage of mothers with more than 12
years of education was conducted using a meta-regression procedure, with education
level as the predictor and effect size as the criterion. The analysis revealed that the
percentage of mothers with higher education was a significant negative predictor of
the effect size (b =-0.0009, Z =-3.99, p <.001). Thus, as the percentage of mothers
with more than 12 years of education increases, the effect size decreases. Therefore,
the level of maternal education moderates the relationship between depression and
child socio-emotional development.

Percentage of mothers living with a partner

We also conducted a meta-regression to assess the percentage of mothers
living with a partner as a potential moderator. The percentage of partnered mothers
was treated as the predictor and effect size as the criterion. The results showed that
this variable was a significant negative predictor of the effect size (b =-0.002, Z = -
8.80, p <.001). This suggests that as the percentage of mothers living with a partner
increases, the effect size decreases. Consequently, the relationship between maternal
depression and child outcomes is moderated by whether the mother is living with a
partner.

Percentage primigravida mothers

The meta-regression analysis for the percentage of primigravida mothers
(treated this variable as the predictor and effect size as the criterion). The analysis
found that the percentage of primigravida mothers was not a significant predictor of
the effect size (b = 0.0002, Z = 0.61, p = 0.539). Therefore, we found no evidence
that primigravida status moderates the relationship between maternal depression and
child socio-emotional outcomes.

Competencies vs problems

Table 4. The effect size as a function of competencies vs problems

Limits of confidence interval

Competences No. _Of , (95%) 7 p
vs problems studies

Lower Upper
Competences 13 -0.142 -0.278  -0.001 -1.97 0.048
Problems 17 0.206 0.134  0.276 5.54 <.001
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As Table 4 shows, when competencies were correlated with maternal
depression, the effect size was small and significant (» = -0.142, p = 0.048). When
problems were associated with depression, the effect size was small to moderate and
statistically significant (» = 0.206, p < .001). The heterogeneity test between
categories revealed statistically significant differences, O (1) = 18.56, p < .001.
Consequently, we will state that the type of outcome (competencies vs. problems)
moderates its relationship with depression.

Study quality

The meta-regression analysis indicated that study quality was a statistically
significant predictor of effect size, with a positive regression coefficient (B = 0.001,
Z=4.49, p<.001). This suggests that higher-quality studies tended to report slightly
larger effect sizes.

Discussion

We aimed to examine the relationship between maternal depression and the
socio-emotional development of children during their first two years of life and
explore the potential moderators explaining the variability of the results. We
analyzed a total of 29 studies. Our results indicated a statistically significant, small
to moderate effect size. These results are consistent with previous findings in other
research papers, showing that both prenatal and postnatal depression can negatively
impact children’s socio-emotional development (Goodman et al., 2011; Letourneau
et al., 2019). Although both phases of maternal depression were detrimental and the
postnatal effect size was numerically larger, the difference between postnatal and
prenatal effects was not statistically significant. Consequently, our findings support
the idea that depressive symptoms across the whole perinatal period represent a
relevant risk for early socio-emotional development, rather than clearly indicating
one period as more harmful than the other. One possible explanation is the continuity
of depressive symptoms across pregnancy and postpartum, such that early symptoms
may signal a more persistent vulnerability. In addition, prenatal and postnatal
depression may operate through partially different pathways that converge on similar
outcomes (e.g., prenatal biological sensitivity and postnatal caregiving disruptions)
(Beijers et al., 2014; Bind et al., 2022). In particular, when depressive symptoms
persist into the postpartum period, the risk may be expressed more directly through
the early caregiving environment. During this challenging period of significant
changes, mothers experiencing depressive symptoms may struggle to provide
nurturing and supportive interactions or establish healthy routines, essential aspects
for a child's development (Milgrom et al., 2023; Saharoy et al., 2023). These findings
emphasize the need for comprehensive support throughout the perinatal period to
support the balanced development of children and the well-being of the mothers.
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The moderator analysis accentuated the complexity of the relationship
between maternal depression and children’s socio-emotional development, being
influenced by several factors.

One significant factor was the method used to assess socio-emotional
development. When mothers reported their children’s socio-emotional development, the
association with maternal depression was stronger; in contrast, observational assessments
had smaller, non-significant results. This may suggest a negative bias in mothers' reporting,
possibly influenced by depressive symptoms, which can affect attention and cognitive
processes (Li et al., 2023). To increase the validity of the measurements and have a more
comprehensive understanding of children’s socio-emotional development, the studies
should use both self-report and observational methods.

Another significant factor was the timing of socio-emotional development
measurement, the effect of depressive symptoms having a greater impact as the
children get older. As children grow older, the cumulative exposure to maternal
depressive symptoms and prolonged disruptions in caregiving interactions may lead
to socio-emotional difficulties becoming more observable and stable, particularly in
domains such as emotion regulation and externalizing behavior. This aligns with
Morales and colleagues (Morales et al., 2023), who found that mothers with a higher
chronicity of depressive symptoms reported more significant externalizing and
internalizing problems in their children.

Additionally, maternal age also moderated the relationship. The older age of
mothers buffered the adverse effects of depressive symptoms on the socio-emotional
development of children. Previous research supports this direction; advancing in age
brings greater life experience, psychological maturity, and resources, important aspects
that help parenting skills (Trillingsgaard & Sommer, 2018; Morales et al., 2023).

Similarly, mothers’ education plays a moderating role. Mothers with higher
levels of education showed weaker associations between depression and socio-
emotional development of children. More educated mothers may have increased
access to resources and knowledge about children’s needs and development, and
they are better informed about mental health, allowing them to seek professional help
when they need it (Augustine & Crosnoe, 2010).

Living with a partner decreased the effects of maternal depression on the
children’s socio-emotional development. In the analyzed studies, data only captured
whether the mothers were living with their partner, but did not include information
on the level of support provided by them. However, the findings still align with
previous research, emphasizing that partners can emotionally support mothers and
practically assist them, creating a healthier mental environment for both mother and
child (Martin & Brock, 2023).

Interestingly, primigravida status did not significantly moderate the association
between maternal depression and children’s socio-emotional development in the present
meta-analysis, suggesting it did not explain the variability in effect sizes across studies
and may not be a consistent vulnerability marker.
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The type of socio-emotional development outcomes also influenced the
strength of the association with maternal depression. The relationship was stronger
when examining child problems, such as internalizing and externalizing behaviors,
than child competencies like emotion regulation. This pattern suggests that maternal
depressive symptoms are more consistently associated with elevations in children’s
socio-emotional difficulties than with reductions in competencies, implying a
stronger link with problem-focused indicators than with positive socio-emotional
skills during the first two years of life.

While this meta-analysis offers valuable insights, several limitations must
be acknowledged. Many studies used mothers’ self-reports to measure the children’s
socio-emotional development, which can introduce bias. Mothers with depressive
symptoms, in particular, tend to evaluate things more negatively and passively,
perhaps, than objectively.

Additionally, the heterogeneity of the studies in terms of design,
measurement tools, and sample characteristics may limit the generalizability of the
findings. Although we accounted for some variability through moderator analyses,
future research should continue to explore other contextual factors, including social
support and cultural and socioeconomic influences.

Looking forward, longitudinal studies monitoring children from the prenatal
period through early childhood are needed to fully understand the temporal dynamics
of the relationship between maternal depression and child socio-emotional
development. Furthermore, intervention studies should address maternal mental
health issues in more vulnerable populations, such as younger, less-educated, or first-
time mothers. Another important factor to explore is the role of fathers and other
caregivers in reducing the effects of maternal depression and supporting a healthy
environment for the children.

Conclusion

This meta-analysis highlights the significant impact of maternal depression
on the socio-emotional development of children during their first two years of life.
The findings underscore the need for early identification and intervention for
mothers experiencing depression, as well as monitoring young children whose
mothers have experienced perinatal mental health difficulties. By addressing
maternal mental health problems as early as possible, we can support children in
developing in the most balanced and healthy way from the very beginning.
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Abstract

The present study developed and validated the Perceived Parental Blame
Scale (PPBS) and examined the underlying psychological mechanisms that
connect perceived parental blame experienced during childhood to emotional
distress in adulthood. The present study is anchored in attachment theory and
emotion regulation frameworks. Its objective is to explore how early
perceptions of parental blame may shape long-term emotional functioning
and vulnerability to psychological difficulties. Specifically, a mediation
model was tested in which difficulties in emotion regulation were
hypothesized to explain the relationship between parental blame and adult
symptoms of depression, anxiety, and stress. Two independent adult samples
were recruited to ensure methodological robustness. The initial sample (N =
308) was utilised to conduct exploratory and confirmatory factor analyses,
which substantiated a unidimensional and psychometrically sound factor
structure of the PPBS with high internal consistency. The second sample (N
= 576) was used for structural equation modelling, which confirmed that
perceived parental blame significantly predicted elevated levels of
psychological distress. Furthermore, it was demonstrated that this
association was partially mediated by emotion regulation deficits. The
findings emphasise the long-lasting impact of early family interactions on
adult emotional well-being, suggesting that experiences of blame from
caregivers may result in the internalisation of maladaptive emotional
schemas that persist into adulthood. The PPBS thus offers a novel and
reliable instrument for future research and clinical assessment of family-
based emotional dynamics. The results of the study provide valuable
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implications for prevention and intervention programs aiming to strengthen
emotion regulation skills and address maladaptive parental patterns within
family and systemic therapy contexts.

Keywords: perceived parental blame, emotion regulation, adult psychological
distress, attachment theory, family dynamics, scale development

It is an established fact that early relational experiences have a significant
impact on psychological well-being throughout the lifespan. Among these, perceived
parental blame represents a specific dimension of negative parent—child interaction
that has received limited empirical attention (Bowlby, 1988; Knappe et al., 2019).
Perceived parental blame is defined as a child's experience of being unfairly or
repeatedly held responsible by caregivers for mistakes or failures. This construct is
conceptually related to parental criticism and expressed emotion, which have been
extensively studied as risk factors for psychopathology (Hooley & Parker, 2006;
Renshaw, 2008). However, extant measures such as the Parental Bonding Instrument
(Parker, Tupling, & Brown, 1979), the Perceived Criticism Measure (Renshaw,
2008), or expressed emotion scales (Hooley & Parker, 2006) primarily capture
general caregiving attitudes or critical communication styles rather than the child's
retrospective perception of being personally blamed by parents.

Such experiences of perceived parental blame have been shown to disrupt
the development of self-worth and emotional security, resulting in heightened
vulnerability to stress, impaired socio-emotional development, and long-term
psychological difficulties, including cognitive distortions, reduced self-efficacy, and
difficulties in emotion regulation (Brown & Harris, 2020; Kline et al., 2022; Monroe
& Simons, 1991; Morris et al., 2017). Despite these associations, there is currently
no standardized tool specifically designed to measure perceived parental blame as a
distinct relational adversity. The present study introduces the Perceived Parental
Blame Scale (PPBS), a retrospective self-report instrument developed to capture
emotionally salient parent—child dynamics from the adult's perspective.

In addition to validating the instrument, the study investigates the long-term
psychological consequences of perceived parental blame, particularly its
associations with depression, anxiety, and stress. The present study draws upon
attachment theory and emotion regulation frameworks to hypothesise that emotion
regulation, defined as the ability to modulate one's emotional responses in
challenging interpersonal contexts (Gross & Jazaieri, 2014; Aldao et al., 2010),
serves as a mediating factor in these relationships. The study's objective is twofold:
firstly, to elucidate the role of emotion regulation, and secondly, to contribute to a
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more nuanced understanding of how parental blame experiences shape adult
psychological functioning.

Parental Blame and Psychological Health

Perceived parental blame refers to relational patterns in which children are
persistently criticised, reminded of failures, or implicitly held responsible for
familial problems (Knappe et al., 2019). This form of interpersonal dynamic has
conceptual overlap with expressed emotion and perceived criticism, constructs
which emphasise the impact of critical and blaming communication on children's
psychological functioning (Hooley & Parker, 2006; Renshaw, 2008). From a
developmental and attachment perspective, repeated experiences of parental blame
have the potential to undermine children's self-concept and emotional security,
contributing to vulnerabilities such as low self-esteem, reduced resilience, and
difficulties in regulating emotions (Bowlby, 1988; Morris et al., 2017). Empirical
studies suggest that individuals exposed to such relational patterns are more likely
to develop insecure attachment orientations, particularly anxious and avoidant styles,
which heighten risks for depression and anxiety across the lifespan (Mikulincer &
Shaver, 2016; Dagan et al., 2018).

Furthermore, children who internalise parental blame may adopt
maladaptive cognitive styles, including self-blame, helplessness, and negative
automatic thoughts. These have been established as risk factors for affective
disorders (Ingram et al., 2006; Chang et al., 2021). These cognitive-emotional
vulnerabilities frequently persist into adulthood, manifesting as challenges in trust,
boundary-setting, and self-compassion—domains closely tied to family functioning
and relational well-being (Scharf & Goldner, 2018). Psychological distress in
adulthood is commonly measured with instruments such as the Depression Anxiety
Stress Scale-21 (DASS-21), which has been demonstrated to have strong
psychometric validity in assessing symptomatology linked to adverse relational
experiences (Lovibond & Lovibond, 1995; Henry & Crawford, 2005). It is evident
from previous studies that early relational adversities, including perceived parental
blame, are associated with elevated levels of distress and may also contribute to
symptoms reminiscent of trauma. This underscores the importance of assessing this
construct in both research and clinical practice (Steele et al., 2018; Infurna & Luthar,
2018).

Parental Blame and Emotion Regulation

Emotion regulation is defined as the individual's capacity to monitor,
evaluate, and modify emotional responses in order to adapt to distressing or
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challenging situations (Gross & John, 2003; Gratz & Roemer, 2004). Adaptive
strategies, such as cognitive reappraisal, have been demonstrated to be consistently
linked to psychological resilience. Conversely, maladaptive approaches, including
avoidance or suppression, have been shown to be associated with increased
vulnerability to emotional distress (Aldao et al., 2010; Joormann & Stanton, 2016;
Schéfer et al., 2017). Within the family context, parental behaviours are of
particular significance in the socialisation of children's regulatory abilities.
Supportive parenting, characterised by validation and guidance, has been shown to
foster the development of adaptive regulation strategies in children. Conversely,
critical or blame-oriented interactions have been demonstrated to impede children's
ability to manage emotions effectively (Morris, Silk, Steinberg, Myers, &
Robinson, 2007; Luyten et al., 2020). It is hypothesised that, over time, repeated
exposure to parental blame may reinforce maladaptive regulation patterns, leaving
individuals more vulnerable to psychological distress in adulthood.

Utilising the theoretical framework outlined above, the present study
hypothesises that emotion regulation serves as a mediator in the association
between perceived parental blame and the subsequent development of
psychological symptoms in adults. Specifically, individuals reporting higher levels
of parental blame are expected to demonstrate greater emotional difficulties, which
in turn contribute to elevated levels of depression, anxiety, and stress. The testing
of this mediating mechanism provides a more precise understanding of how family
dynamics translate into adult psychological functioning.

Hypotheses, Contribution and Importance of the Research

The present study investigates the long-term psychological implications of
perceived parental blame in childhood, and whether emotion regulation mediates
these associations. Although previous studies have documented the adverse effects
of parental criticism and negative family interactions, few studies have explicitly
conceptualised and measured perceived parental blame as a distinct construct
(Hooley & Parker, 2006; Renshaw, 2008). Existing approaches have frequently
relied on broad measures of expressed emotion or perceived criticism. While these
measures are informative, they do not fully capture the specific relational pattern
of parental blame. The present study makes an original contribution to the
assessment of childhood relational experiences by developing and validating the
Perceived Parental Blame Scale (PPBS). The following hypotheses underpin the
study:

H1: Perceived parental blame will be positively associated with adult
depression, anxiety, and stress.
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H2: Emotion regulation will mediate the relationship between perceived
parental blame and adult psychological distress.

H3: Higher levels of emotion regulation will be associated with lower
levels of psychological distress, even in the presence of perceived parental blame.

The present research makes a contribution to the literature on
intergenerational family dynamics, emotion regulation, and mental health by
introducing a psychometrically validated tool and empirically supported model.
The objective of the present study is twofold: firstly, to advance theoretical
understanding of how specific parental communication patterns influence long-
term psychological outcomes, and secondly, to provide a foundation for future
applied research in family psychology and counselling.

Method

Research Design

This study was conducted using a two-stage quantitative research design
to investigate the psychological consequences of perceived parental blame and the
mediating role of emotion regulation. In the first stage, the Perceived Parental
Blame Scale (PPBS) was developed and subjected to a series of psychometric
evaluations. The process included item generation based on theoretical literature
and expert consultation, followed by exploratory factor analysis (EFA) to identify
the underlying factor structure and confirmatory factor analysis (CFA) to assess
construct validity. Reliability was evaluated using internal consistency
coefficients. In the second stage, the validated scale was employed in a broader
sample to examine the associations among perceived parental blame, emotion
regulation, and psychological health outcomes. Structural equation modeling
(SEM) was used to test hypothesized relationships and the mediating role of
emotion regulation in the link between parental blame and adult psychological
distress (i.e., depression, anxiety, and stress).

The study adopted a cross-sectional and descriptive design, allowing for
the identification of associations between variables at a single point in time.
However, consistent with methodological guidelines, it should be noted that such
a design does not permit causal inference regarding the directionality of the
observed relationships (Bryman, 2016; Maxwell & Cole, 2007).
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Study 1

Stage 1: Scale Development
and Psychometric Analyses
The development, validity and
reliability analyses of the
Perceived Parental Blame
Scale (PPBS) were conducted.
Exploratory factor analysis
(EFA), confirmatory factor
analysis (CFA) and internal
consistency analyses were
applied in order to determine

~

Stage 2: Model Testing

The effects of perceived
parental blame, as measured by
the Perceived Parental Blame
Scale (PPBS), on depression,
anxiety and stress were
examined. The mediating
effect of emotion regulation in
this relationship was
investigated using structural
equation modelling (SEM).

the factor structure of the scale.

-

The indirect effects on quality
of life were also evaluated.

T ApmiS

Figure 1. Research Design Stages

Figure 1 illustrates the two-stage design of the study. In Study 1, the PPBS
was developed and validated using psychometric analyses. In Study 2, SEM was
applied to test the mediating role of emotion regulation in the relationship between
perceived parental blame and adult psychological outcomes.

Participants

The study was conducted in two phases.

Scale development phase: 308 participants (198 females, 110 males).

Model testing phase: 576 participants (272 females, 304 males).

All participants were Turkish adults, and those in the model testing phase
were specifically married individuals. The rationale for selecting married adults
was based on the assumption that childhood relational experiences, such as perceived
parental blame, may resurface or influence functioning within marital relationships,
making this group particularly relevant for the study of intergenerational family
dynamics.

Participants were recruited through an online survey platform (Google
Forms) disseminated via social media and professional counseling networks.
Inclusion criteria were being 18 years or older and currently married. Exclusion
criteria included being divorced, widowed, or under the age of 18.

The demographic characteristics of the model testing sample are presented
in Table 1. As shown, gender distribution was relatively balanced (47.2% female,
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52.8% male). The largest subgroup had been married for 11-15 years (26.9%).
Participants were predominantly well educated, with 40.3% holding a postgraduate
degree and 36.1% holding a bachelor’s degree. Most participants identified
themselves as belonging to the middle socioeconomic level (81.9%). While this
educational profile strengthens the reliability of self-reported data, it also suggests
that the findings may not be fully generalizable to populations with lower
educational attainment.

Table 1. Demographic Characteristics of the Participants

Variable Category Frequency (n) ﬁ/f:);centage
Gender Female 272 47.2
Male 304 52.8
0-5 years 86 14.9
6-10 years 142 24.7
Marital Duration 11-15 years 155 26.9
16-25 years 113 19.6
26 years and above 80 13.9
Primary School 20 35
Middle School 12 2.1
. High School 56 9.7
Educational Level Asgociate Degree 48 8.3
Bachelor's Degree 208 36.1
Postgraduate 232 40.3
Perceived Socioeconomic Lo.w 8 .4
Status Middle 472 81.9
High 96 16.7

Data Collection Process

The data were collected using an online survey method. A convenience
sampling strategy was adopted, and participants were informed about the purpose
and scope of the research prior to participation. The data collection process was
executed through the utilisation of Google Forms, while the survey link was
disseminated via social media platforms (e.g., Facebook, Instagram) and
professional counselling networks, with the objective of reaching a diverse adult
population. Prior to commencing the questionnaire, all participants provided written
informed consent. At the conclusion of the survey, participants confirmed that the
information they provided could be used anonymously and analysed solely for
scientific purposes. No personal identifying data were collected, and all procedures
strictly adhered to ethical guidelines for research involving human subjects
(American Psychological Association, 2017).
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Measurement Tools

The instruments utilised in this study underwent a rigorous evaluation
process to ascertain their psychometric reliability and validity. Reliability analyses,
incorporating Cronbach's alpha coefficients, were conducted for all scales. The
newly developed measure was subjected to exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA).

Perceived Parental Blaming Scale (PPBS)

The Perceived Parental Blame Scale (PPBS) was developed in this study to
assess adults' retrospective perceptions of parental blame experienced during
childhood. The generation of items was informed by a thorough review of the extant
literature on parental criticism and blame constructs (see, for example, Hooley &
Parker, 2006; Renshaw, 2008), in addition to expert assessments provided by family
psychology specialists. The preliminary pool comprised 22 items, which were
reduced to 15 items following expert review and pilot testing. The following sample
items are provided for your consideration: It has been asserted that “My parents often
reminded me of my past mistakes” and that “I was blamed for family problems even
when they were not my fault”. The items were evaluated using a 5-point Likert scale,
ranging from 1 (strongly disagree) to 5 (strongly agree), with higher scores denoting
an increased perception of parental blame. The EFA supported a unidimensional
structure with strong exploratory power (KMO = 0.94; Bartlett's test x> = 9098.604,
df =105, p <.001; total explained variance = 67.60%). The factor loadings ranged
from 0.646 to 0.912, indicating the satisfactory performance of the items. CFA
confirmed the construct validity of the PPBS, with good model fit indices (GFI =
0.94; CFI = 0.96; TLI = 0.95; RMSEA = 0.06; SRMR = 0.05). These indices were
consistent with recommended thresholds (Hu & Bentler, 1999). The internal
consistency of the final 15-item scale was found to be excellent (o = 0.965).

Emotional Regulation Scale

Emotion regulation was measured using the Turkish adaptation (Yigit &
Giizey, 2019) of the Emotion Regulation Questionnaire (Gross & John, 2003). The
ERQ comprises 10 items that assess two emotion regulation strategies: cognitive
reappraisal (six items; e.g., “When I want to feel less negative emotion, I change the
way I think about the situation) and expressive suppression (four items; e.g., “I keep
my emotions to myself”). The items are evaluated using a 7-point Likert scale,
ranging from 1 (strongly disagree) to 7 (strongly agree). In the present study, the
Turkish version demonstrated excellent reliability (Cronbach's o = 0.91). Scoring
and composite construction. The ERQ indexes current/typical emotion-regulation
strategies rather than retrospective use (Gross & John, 2003). For the present
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analyses, we created an Emotion-Regulation Difficulties (ERD) composite so that
higher scores reflect greater difficulty. Specifically, cognitive reappraisal items were
reverse-scored, and the two ERQ subscale scores (reappraisal-reversed and
suppression) were z-standardized and averaged to yield ERD (higher = more
difficulty). The composite demonstrated excellent internal consistency in the current
sample (a = .91). This scoring decision aligns the direction of the ER variable with
distress indicators and facilitates interpretation in the mediation model.

Stress, Depression and Anxiety Scales (DASS-21)

The psychological distress of the participants was assessed using the Turkish
adaptation (Sarigam, 2018) of the Depression Anxiety Stress Scale—21 (DASS-21;
Lovibond & Lovibond, 1995). The scale comprises 21 items, which are distributed
across three subscales: The presence of depression was indicated by statements such
as “I felt that life was meaningless”. Anxiety was indicated by statements such as “I
experienced trembling in my hands”. Stress was indicated by statements such as “I
found it hard to wind down”. Responses are given on a 4-point Likert scale ranging
from 0 (did not apply to me at all) to 3 (applied to me very much or most of the time).
In this study, the internal consistency coefficients were found to be high. The alpha
coefficients for stress, depression and anxiety were found to be 0.89, 0.91 and 0.87
respectively.

Data Analysis

The analysis was conducted in several sequential stages to ensure
methodological rigor:

The following statistics are descriptive in nature. Descriptive analyses were
performed to summarise the demographic characteristics of participants and to
examine the means, standard deviations, skewness, and kurtosis values for all items.
The assumption of normality was evaluated using skewness and kurtosis values, with
thresholds suggested by Kline (2015).

Scale Development Analyses. In the initial phase, exploratory factor
analysis (EFA) was utilised to investigate the underlying factor structure of the
Perceived Parental Blame Scale (PPBS). The suitability of the data for factor analysis
was evaluated using the Kaiser—Meyer—Olkin (KMO) statistic and Bartlett's test of
sphericity. In the second phase, confirmatory factor analysis (CFA) was applied in order
to validate the factor structure. The model's fit was evaluated through multiple fit indices,
including the chi-squared divided by degrees of freedom (y3*df), the goodness of fit index
(GFI), the comparative fit index (CFI), the Tucker-Lewis index (TLI), the root mean
square error of approximation (RMSEA), and the standardized root mean square residual
(SRMR) (Hu & Bentler, 1999). The internal consistency reliability of the scale was
assessed using Cronbach's o and composite reliability values.
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Structural Equation Modeling (SEM). The present study employed
Structural Equation Modelling (SEM) to examine the hypothesised relationships
between perceived parental blame, emotion regulation, and psychological distress
(i.e. depression, anxiety, and stress). The mediation effect of emotion regulation was
tested within the Structural Equation Modelling (SEM) framework. The evaluation of
the model followed conventional criteria for fit indices, and standardized path
coefficients were reported in order to assess the strength of the associations (Kline,
2015). Bootstrapping Procedures. In order to test the indirect effects and mediation
hypotheses, non-parametric bootstrapping with 5,000 resamples was employed
(Preacher & Hayes, 2008). Bias-corrected confidence intervals were calculated, and
mediation was considered to be significant when the 95% confidence interval did not
include zero. All statistical analyses were conducted utilising the IBM SPSS 26.0 and
AMOS 24.0 software packages. The level of statistical significance was set at p <.05.

Results

This section reports the findings from the scale development process and the
structural equation modeling (SEM) analyses. Results are organized as follows: (a)
scale development and psychometrics (EFA/CFA), (b) descriptive statistics and
correlations, and (c) SEM models testing the mediation of emotion regulation.

Scale Development Findings

In the scale development process, to test the suitability of the factor
structureExploratory Factor Analysis (EFA) and Confirmatory Factor Analysis
(CFA) were conducted.

Exploratory Factor Analysis (EFA) Results
Table 2 presents the comprehensive results of the exploratory factor
analysis.

Table 2. Exploratory Factor Analysis Results

Type of Analysis Value
Kaiser-Meyer-Olkin (KMO) Test 0.940
Bartlett's Test (Chi-Square) 9098.604
Bartlett's Test (df) 105
Bartlett's Test (Sig.) 0.000
Total Explained Variance (%) 67.60%
Cronbach's Alpha (Reliability Coefficient) 0.965
Number of Items in the Scale 15

78 Perceived Parental Blame and Emotion Regulation



Articles Section

Table 2 presents the results of the exploratory factor analysis (EFA)
conducted to evaluate the construct validity of the Perceived Parental Blame Scale.
An exploratory factor analysis (EFA) supported a unidimensional solution for the
Perceived Parental Blame Scale (PPBS). Sampling adequacy was excellent (KMO =
.94), and Bartlett’s test of sphericity was significant (> = 9098.604, df = 105, p <
.001), indicating suitability for factor analysis (Kaiser, 1974; Hair et al., 2019). The
single-factor solution explained 67.60% of the total variance, exceeding the
conventional 60% benchmark (Field, 2013). Internal consistency was excellent
(Cronbach’s a = .965; Nunnally & Bernstein, 1994). Item loadings are reported in
Table 3.

Factor Loadings and Reliability Findings
Table 3 shows the loading values and Cronbach's alpha internal consistency
coefficients of the items in the scale.

Table 3. Component Matrix and Reliability Statistics

Item Item wording Component
esl0 My parents would blame me rather than offer solutions when I had a problem. 0.912

When I experienced any failure, my parents placed all the responsibility entirely 0.876

es13 on me instead of supporting me.
My parents would criticize me as a generally unsuccessful person based on a
es7 . . 0.863
single mistake.
I felt that, during my childhood, they typically held me responsible for problems
esl12 0.857
that occurred.
es9 In difficult times, my parents preferred to criticize me rather than support me. 0.855
esl4 My parents’ accusations seriously damaged my self-confidence and self-esteem. 0.850
esll My parents’ constant blaming deeply affected my self-confidence. 0.835
es3 When a problem occurred, my parents would usually attribute all the fault tome.  0.830

My parents continually placed the responsibility for the difficulties I

es2 ; 0.823
experienced on me.

es6 My parents would point out my mistakes in front of others and embarrass me. 0.807

esd Expressions such as “You always do it wrong” were frequently used by my 0.796

parents.

esl3  Because of my parents’ accusatory attitudes, there were times when I felt worthless. 0.787

es5 My parents often labeled me as inadequate and unsuccessful. 0.784
When I made a mistake, my parents would directly criticize me instead of trying

esl 0.779
to understand me.
When I did something wrong, my parents would constantly describe me as a

es8 0.646
bad person.

Cronbach’s o (total scale) 0.965

Number of items 15
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Table 3 reports the standardized loadings for the 15 PPBS items. Loadings
ranged from .646 to .912, with the majority > .70, supporting adequate indicator
reliability and a single-factor structure consistent with the EFA summary (Table 2)
and the CFA fit (Table 4). Overall internal consistency was excellent (o.=.965). Item
content clusters (e.g., blame for problems, global criticism, lack of support) indicate
a coherent representation of the perceived parental blame construct without
redundancy across stems.

Confirmatory Factor Analysis (CFA) Results
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Figure 2. Confirmatory Factor Analysis Result of the Scale

Figure 2 displays the single-factor CFA model for the Perceived Parental
Blame Scale (PPBS) with 15 indicators (esl—es15). Standardized factor loadings
ranged from .58 to .98; the majority were > .70, indicating adequate indicator
reliability. Two items (esl, es3) showed comparatively lower loadings (= .58—.63)
but were retained for content coverage within the construct and because the overall
model fit was satisfactory.
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Table 4. Goodness of Fit Values for the Model

Criteri

Index of Fit a Model Result
¥*/sd <3 2.17
GFI (Goodness of Fit Index) >0.90 0.94
CFI (Comparative Fit Index) >0.95 0.96
TLI (Tucker-Lewis Index) >0.95 0.95
RMSEA (Root Mean Square Error of Approximation) <0.08 0.06
SRMR (Standardised Root Mean Square Residual) <0.08 0.05

Table 4 summarizes model-fit indices, which indicated acceptable-to-good
fit: y?/df =2.17, GFI = .94, CFI = .96, TL1 = .95, RMSEA = .06, SRMR = .05. These
values meet commonly recommended thresholds for unidimensional measurement
models (e.g., Hu & Bentler, 1999; Kline, 2015). No post-hoc correlated error terms
were added, preserving model parsimony. Taken together, the CFA results support
the unidimensional structure and construct validity of the PPBS.

Structural Equation Modelling (SEM) Findings

Table 5. Combined Correlation and Descriptive Statistics

Std.
Variable 1 2 3 4 5 Mean N  Deviation Kurtosis Skewness
fl‘;‘t‘i’g‘l‘l’“alReg 1000 0.441% 0.585*% 0.644* 0.599%* 4272 576 10.74 0276 0.195
::;“e“ta'ma“" 0.441* 1.000 0.385% 0.338% 0.376* 37.77 576 13.59 0615 0441
Stress 0.585% 0.385* 1.000 0.760% 0.693* 13.50 576 3.64 0.158  0.463
Depression  0.644* 0.338% 0.760% 1.000 0.719% 1246 576 431 0472 0.937
Anxiety 0.599* 0.376* 0.693* 0.719* 1.000 1079 576 3.10 0276  0.870
*p<.001

Descriptive statistics and Pearson correlations indicated acceptable
distributional properties (skewness/kurtosis within £1), thereby supporting the use
of Structural Equation Modelling (SEM). Scores on emotion regulation (higher =
greater difficulty) were positively associated with stress (r = .585), depression (r =
.644), and anxiety (r = .599; all ps < .001), consistent with greater regulatory
difficulty accompanying higher distress. The present study found a positive
correlation between perceived parental blame and stress (r = .385), depression (r =
.338), and anxiety (r = .376). All of the p-values were less than .001. The strongest
intercorrelations among outcomes were observed between stress and depression (r =
.760) and between depression and anxiety (r = .719; ps < .001), reflecting shared
variance across distress indicators. In accordance with the wording guidance
provided by Reviewer 1, the present study focuses on associations rather than effects;
that is, individuals who reported higher levels of perceived parental blame tended to
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report higher levels of psychological distress. These bivariate patterns constituted
the empirical basis for the subsequent testing of the mediation model with emotion
regulation in Structural Equation Models (SEM) analyses. For interpretability, the
ER variable in SEM was analyzed as the Emotion-Regulation Difficulties (ERD)
composite (higher = greater difficulty) described in Methods (§2.4.2).

.15

Stress

.M

ParentalBlaming S = Depression

14

Anxiety

Figure 3. First Model Related to the Hypothesis

As demonstrated in Figure 3, the initial model (first figure) illustrates the
direct effects between Parental Blaming and Stress, Depression and Anxiety. In the
model, direct effects of. These findings show that parental blame is directly related
to psychological distress. Parental Blaming has significant § = .39 on Stress, = .34
on Depression and f = .38 on Anxiety

EmotionalRegulation

ParentalBlaming

Figure 4. Structural Model for the Mediator Model

As demonstrated in Figure 4, the mediation model delineates emotion-
regulation difficulties (higher scores indicating greater difficulty) as the mediator.
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The present study found a positive correlation between perceived parental blame and
emotion-regulation difficulties, with a significant beta value of .44 and a p-value of
.002. Conversely, emotion-regulation difficulties demonstrated a positive
association with stress (p = .51, p =.005), depression ( = .54), and anxiety (B =.37).
Following the incorporation of the mediator, the direct pathways from perceived
parental blame were diminished — to stress (B =.16, p=.004), to depression (p =.07,
n.s.), and to anxiety (B = .14, p = .006) — consistent with partial mediation for stress
and anxiety and indirect-only mediation for depression within a cross-sectional
framework. The coefficients are standardized (p) and represent associations.

Table 6. Standardized Direct and Indirect Effects with Bias-Corrected 95%
Bootstrap Cls (5,000 resamples)

Path (Predictor — 95% CI (LL, Total Mediation

Outcome Mediator — Outcome)  Direct f p(direct) Indirectf UL) B pattern
ER
difficultics PPBS — ERD 441 .002 — — 441 —
Stress PPBS — (—) — Stress 158 004 227 [.177, .273] 385 Partial
Depression  PPBS — (—) — Depression .068 114 270 [214,314] 338 i’l‘l‘lly"e“'
Anxiety PPBS — (—) — Anxiety 139 .006 237 [.177, .273] 376 Partial
Stress ERD — Stress S15 .005 — — S15 —
Depression ERD — Depression 540 — — — 540 —
Anxiety ERD — Anxiety 370 — — — 370 —

Note. PPBS = Perceived Parental Blame Scale. ERD = Emotion-regulation difficulties (higher scores =
greater difficulty). Indirect paths represent PPBS — ERD — outcome. Indirect effects are considered
significant when the bias-corrected 95% CI excludes 0. All coefficients are standardized (B); two-tailed
tests; 5,000 bootstrap resamples.

Brief interpretation. Bias-corrected bootstrapping indicated significant
indirect associations from perceived parental blame to stress (B_ind =.227, 95% CI
[.177, .273]), depression (B_ind =.270, 95% CI [.214, .314]), and anxiety (B_ind =
237, 95% CI [.177, .273]) via emotion-regulation difficulties. After including the
mediator, direct paths from PPBS were attenuated (stress f = .16, p = .004;
depression p = .07, p = .114; anxiety B = .14, p = .006), consistent with partial
mediation for stress and anxiety and indirect-only mediation for depression within a
cross-sectional framework.

Discussion

The present study developed the Perceived Parental Blame Scale (PPBS)
and examined its associations with adult psychological health, focusing on the
indirect (mediated) association via emotion regulation. The present study will
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discuss both the scale development process and the structural equation modelling
(SEM) findings in order to illuminate how retrospectively perceived parental
blaming relates to current stress, depression, and anxiety. Throughout this study, we
have been meticulous in our avoidance of causal language, in accordance with the
cross-sectional design (Maxwell & Cole, 2007).

Evaluation of Scale Development Findings

The PPBS was designed to measure the extent to which individuals
perceived persistent blaming from their parents during childhood. Results from
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) revealed
a single-factor structure with high internal consistency. The KMO value (.940)
confirmed sample adequacy, while Bartlett’s test (3> = 9098.604, p <.001) indicated
significant inter-item correlations. The total variance explained (67.60%) strongly
reflects the underlying construct (Field, 2013). Furthermore, the Cronbach’s alpha
coefficient (.965) demonstrates excellent internal reliability (Nunnally & Bernstein,
1994).

These findings confirm that the scale is both valid and reliable. As there is
currently no standardized instrument measuring parental blame specifically, this
study makes an important contribution to the literature by providing a tool to assess
emotionally adverse family dynamics. The PPBS allows researchers and clinicians
to evaluate individuals’ retrospective perceptions of parental blaming and explore its
long-term impact on psychological well-being.

Evaluation of Structural Equation Model Findings

Subsequent to scale development, the SEM (Structural Equation Model) was
utilised to investigate the associations between perceived parental blame and adult
psychological health, and to evaluate the mediating role of emotion regulation. In
the present analyses, the emotion-regulation composite was scored such that higher
scores indicate greater difficulties (i.e., emotion-regulation difficulties). The findings
indicated that perceived parental blame exhibited direct and positive associations
with anxiety (B = .139, p = .006) and stress ( = .158, p = .004), though not with
depression (p = .068, p = .114). The incorporation of the mediator resulted in the
emergence of indirect pathways, as evidenced by the significant positive associations
observed for depression (B_indirect = .270), stress (B_indirect = .227), and anxiety
(B_indirect = .237). Furthermore, the findings indicated a positive relationship
between emotion-regulation difficulties and stress (f = .515, p = .005), depression
(B = .540), and anxiety (B = .370), thereby corroborating the bivariate correlations.

Collectively, these results align with a partial mediation pattern for stress
and anxiety and an indirect-only (full mediation) pattern for depression within a
cross-sectional model. It is imperative to acknowledge that these are associations,
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and that inferences regarding temporal precedence or causality necessitate
longitudinal data (Maxwell & Cole, 2007).

Comparison with Literature

The PPBS makes a unique contribution by isolating perceived parental
blame as a measurable construct, rather than relying solely on broader indicators of
parental criticism or bonding. It has been demonstrated in a number of studies that
there is a link between critical or accusatory family dynamics and negative
psychological outcomes. For example, see Scharf & Goldner (2018), Luyten et al.
(2020) and Brenning et al. (2020). For instance, Luyten et al. (2020) reported that
persistent criticism in childhood was associated with lower self-efficacy and higher
anxiety in adulthood, while Mikulincer and Shaver (2017) described pathways from
adverse caregiving to interpersonal vulnerability. The present findings extend this
body of literature by operationalising the concept of perceived parental blame and
demonstrating that its associations with stress, depression and anxiety are
statistically mediated by emotion-regulation difficulties.

Converging evidence also links parental dynamics with emotion
(dys)regulation (e.g., Brumariu & Kerns, 2018; Soenens & Vansteenkiste, 2010;
Galliher et al., 2017). The current findings on mediation align with these models,
suggesting that early relational environments influence regulatory repertoires, which
in turn contribute to adult distress. Furthermore, emerging research highlights the
importance of positive family processes in supporting well-being. Arslan (2024)
posited that positive parenting is associated with adolescents' well-being via
prosocial behaviour and meaning in life. In a similar vein, Vallejo-Correa et al.
(2025) emphasised the protective role of secure family relationships. Finally,
Karagiannaki and Burchardt (2024) highlighted the effects of family structures on
developmental outcomes. The present study offers a complementary contribution to
the extant literature in this field, demonstrating how perceived blame may potentially
compromise emotional development. In addition, it provides a reliable tool for the
assessment of this phenomenon

The observed pattern, which has been demonstrated to be associated with
heightened levels of perceived parental blame and subsequent emotion-regulation
difficulties, is consistent with theoretical perspectives concerning the aetiology of
psychological distress (e.g., Bowlby, 1988; Mikulincer & Shaver, 2016). However,
the present study does not make any assertions regarding the directionality of the
relationships observed.

The Relationship Between Emotion Regulation and Psychological Health

Emotion regulation has been identified as a pivotal component in the
management of stress and the cultivation of psychological resilience (Gross, 2015;
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Aldao et al., 2010; Berking & Whitley, 2014). In the present study, the presence of
emotion-regulation difficulties was found to significantly mediate the associations
between perceived parental blame and psychological symptoms. This finding aligns
with prior research (Gratz & Roemer, 2004; Troy et al., 2018), which demonstrated
that enhanced regulatory capacity, characterised by reduced difficulties, is associated
with reduced levels of stress, anxiety, and depression. The comparatively strong
standardized path to stress (B = .515) underscores the value of targeting regulation
processes in contexts where retrospective blame is salient. These results align with
developmental models that propose that the socialisation of emotions within the
family context is a contributing factor to the development of later coping
mechanisms (Morris et al., 2007; Luyten et al., 2020).

Place of the Scale in the Literature and Suggestions for Future Research

The PPBS addresses a measurement gap regarding early relational adversity.
Whereas widely utilised tools such as the Inventory of Parent and Peer Attachment
(IPPA; Armsden & Greenberg, 1987) assess broader constructs (attachment,
support), the PPBS focuses specifically on perceived parental blame. This specificity
enables the execution of nuanced tests of how early blame relates to later mental
health, thereby inviting both theoretical and applied investigations.

Future research should (a) examine cross-cultural validity, (b) test the
measure in diverse demographic contexts (education levels, marital status, and non-
clinical vs. clinical samples), and (c) evaluate interventions that target emotion
regulation among those reporting high perceived parental blame. Pre-registered
longitudinal designs and experimental manipulations would be particularly
informative for tracing temporal sequences and for testing potential moderation (e.g.,
whether high regulatory capacity or supportive relationships buffer the PPBS—
distress associations).

Theoretical and Practical Contributions

Theoretically, the PPBS contributes to the advancement of the study of
parent—child relational dynamics by offering a well-defined construct and a validated
instrument. The SEM findings provide further elucidation on the interrelation
between perceived parental blame, emotion-regulation difficulties, and indicators of
adult distress.

The practical implications of the findings indicate that the PPBS should be
integrated into family therapy and adult psychotherapy intake procedures for the
purpose of screening for retrospective blame dynamics that may correspond to
current interpersonal schemas. Case formulations have the capacity to explicitly
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establish a connection between internalised blame narratives and regulatory patterns
(e.g., suppression/avoidance versus cognitive reappraisal), thereby providing a
framework for the development of skills-based interventions. Psychoeducational and
parent education programmes may emphasise non-blaming communication,
validation, and problem-focused support to reduce the likelihood that blame-based
exchanges are internalised as enduring self-views.

Limitations and Suggestions for Future Studies

Theoretically, the PPBS contributes to the advancement of the study of
parent—child relational dynamics by offering a well-defined construct and a validated
instrument. The SEM findings provide further elucidation on the interrelation
between perceived parental blame, emotion-regulation difficulties, and indicators of
adult distress.

The practical implications of the findings indicate that the PPBS should be
integrated into family therapy and adult psychotherapy intake procedures for the
purpose of screening for retrospective blame dynamics that may correspond to
current interpersonal schemas. Case formulations have the capacity to explicitly
establish a connection between internalised blame narratives and regulatory patterns
(e.g., suppression/avoidance versus cognitive reappraisal), thereby providing a
framework for the development of skills-based interventions. Psychoeducational and
parent education programmes may emphasise non-blaming communication,
validation, and problem-focused support to reduce the likelihood that blame-based
exchanges are internalised as enduring self-views.

Conclusion

The present study emphasises the significance of perceived parental blame
for adult psychological distress and identifies emotion-regulation difficulties as a
pivotal mediating mechanism connecting these constructs. The PPBS offers a
psychometrically robust instrument for the assessment of a hitherto under-examined
facet of childhood relational adversity. The findings emphasise the importance of
early prevention and skills-based interventions that enhance emotion regulation. The
present study contributes to the field by isolating a measurable dimension of family
dynamics that relates to adult well-being. This is achieved by means of an evidence-
based approach to research and practice. The integration of the PPBS into clinical
assessments, educational programmes, and family therapy has the potential to
promote psychological resilience and emotional health across the lifespan.
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EFFECT OF AEROBIC EXERCISE ON RELAPSE
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Abstract

Interoceptive sensibility (IS) is a novel therapeutic target in drug relapse
prevention. The beneficial mechanisms of exercise on methamphetamine
relapse remain unclear. This study assessed the effects of aerobic exercise on
cue-induced craving reactivity (including heart rate variability [HRV],
methamphetamine-craving, and methamphetamine-using), IS, and relapse
tendency in a methamphetamine-related virtual reality environment among
individuals with methamphetamine use disorders (MUD). We further
examined the role of craving reactivity and IS in aerobic exercise and relapse
tendency. Exercise (n =36) and control (n = 35) groups received eight weeks
of aerobic exercise or health education, respectively (5 times/week, 60
minutes/session). HRV,., methamphetamine-craving, methamphetamine-
using, IS, and relapse tendency were measured at pre-test and post-test on
the same day. The exercise group exhibited a larger decrease in craving
reactivity, IS, and relapse tendency from the pre-test to the post-test
compared to the control group. Craving reactivity and IS changes mediated
the relationship between exercise intervention and decreased relapse
tendency (8 = 1.505-2.009, 95% CI: 0.378-3.736). Aecrobic exercise
improves relapse tendency in individuals with MUD. The underlying
mechanisms may include reduced cue-induced craving reactivity and IS.

Keywords: aerobic exercise; cue-induced craving; interoceptive sensibility;
METH-related virtual reality environment; relapse tendency
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1. Introduction

Methamphetamine (METH), a highly addictive psychostimulant, is the
second most widely used class of illicit drugs worldwide (Chen et al., 2024; United
Nations Office on Drugs and Crime, 2024). One main challenge in treating METH
addiction is the high rate of relapse during abstinence (Tan et al., 2019; United
Nations Office on Drugs and Crime, 2024). When drug users are exposed to drug-
related cues, such as drugs, drug-use environments, and paraphernalia, an intense
desire for the drug could be induced (Tan et al., 2019; Wang, Liu, & Shen, 2019).
This reactivity to drug-related cues, including mental (e.g., craving and attention
bias), psychophysiological (e.g., heart rate variability [HRV], skin conductance, and
brain activity), and behavioral (e.g., the possibility of subsequent drug-using and
drug-seeking) responses, is usually described as craving and results in drug-seeking
and drug-taking behaviors, which can cause relapse (Chen et al., 2024; Sayette,
2016; Tan et al., 2019). For methamphetamine use disorder (MUD), craving is one
of the most important symptoms and serves to maintain this addictive behavior and
relapse (Wang et al., 2019). During abstinence from METH, craving is always
elicited by the METH-related cues (Hormes, 2017; Wang et al., 2019). Therefore,
reducing METH-related cue-induced craving reactivity may help prevent relapse in
individuals with MUD.

Despite amphetamine being the second most common illicit drug abused
worldwide (Chen et al., 2024; United Nations Office on Drugs and Crime, 2024), no
approved pharmacotherapies are available for amphetamine dependence (AshaRani
et al., 2020). Multiple systematic reviews of pharmacotherapies reveal that no
medication provides sufficient evidence to support its use in the routine clinical
management of amphetamine use disorder (AshaRani et al., 2020; Chan et al., 2019;
Lee, Jenner, Harney, & Cameron, 2018). In the absence of -effective
pharmacotherapy, psychotherapy is considered the first line of treatment, although
this approach lacks scientific evidence as a standalone treatment (Donovan & Wells,
2007) due to high relapse rates (AshaRani et al., 2020; McKetin et al., 2012).
Nevertheless, a previous study investigated the effectiveness of an 8-week brief
intervention compared with an 8-week psychoeducation program and showed that
both the brief intervention and psychoeducation are effective in reducing
methamphetamine use among individuals with MUD (Srisurapanont, Sombatmai, &
Boripuntakul, 2007). Besides psychotherapy, other non-pharmacological
interventions such as physical exercise and other programs targeting MUD have been
studied in recent years (AshaRani et al., 2020; Liu & Wang, 2021, 2023; Rawson et
al., 2015). Given the lack of evidence supporting the use of pharmacotherapies to
treat MUD, the efficacy of alternative treatments must be evaluated.
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Physical exercise is a promising, medication-free, and cost-effective adjunct
treatment for MUD (AshaRani et al., 2020; Lynch, Peterson, Sanchez, Abel, &
Smith, 2013). Studies have reported that exercise-based interventions may prevent
relapse of MUD not only through a direct pathway but also through indirect
pathways, such as the mediating roles of intrinsic restraint and yearning for drugs,
as well as by remodeling the reward pathway (Lynch et al., 2013; Morais, Pita,
Fontes-Ribeiro, & Pereira, 2018; Ouyang et al., 2020; Song et al., 2023).
Traditionally, drug-cue craving reactivity relies mostly on pictures or videos
presenting drugs and drug-associated paraphernalia. However, these methods
typically elicit modest subjective craving (Avants, Margolin, Kosten, & Cooney,
1995), less effectively inducing a reliable physiological reactivity (Dudish-Poulsen
& Hatsukami, 1997; Ooteman, Koeter, Verheul, Schippers, & van den Brink, 2006).
Therefore, researchers have developed METH-related virtual reality (VR) social
environments, which offer unique advantages due to their full immersion experience
and realism (Culbertson et al., 2010; Tan et al., 2019) and are sufficient to elicit more
reliable cravings and corresponding physiological reactivity than traditional methods
(Wang, Shen, & Wu, 2018; Wang et al., 2019). Exploring the effects of physical
exercise on METH-cue craving reactivity in VR cue-exposure environments may
have significant practical and clinical implications for evaluating the effectiveness
of exercise strategies.

Recently, interoception (i.e., receiving, processing, and integrating body-
relevant signals with external stimuli to affect ongoing motivated behavior) has been
recognized as another important process that contributes to the degree to which an
individual approaches or avoids drug abuse and relapse (Paulus & Stewart, 2014;
Reiner & Shaham, 2022). Long-term substance abuse has been found to negatively
impact the brain’s ability to process interoceptive information and impact the reward
system (Paulus, Tapert, & Schulteis, 2009), leading to decreased sensitivity to
natural rewards and increased sensitivity to drug stimuli (Herman, 2023; Volkow,
Michaelides, & Baler, 2019). A recent analysis provided evidence that individuals
with substance use disorder (SUD) show lower interoceptive accuracy and higher
interoceptive sensibility (IS) compared to healthy controls (Jakubczyk et al., 2019a).
In the context of SUD, higher IS has been associated with clinical correlates of
relapse, such as craving, withdrawal, tolerance, and reward processing (Bonaz et al.,
2021; Jakubczyk et al., 2019b; Reiner & Shaham, 2022). Therefore, reducing cue-
induced or context-induced high IS may represent novel therapeutic targets for the
treatment of drug relapse (Herman, 2023; Reiner & Shaham, 2022). Recent evidence
suggests that physical exercise may help people with SUD to better decode and
interpret bodily-related signals associated with transient states of homeostatic
imbalances that usually trigger consumption (Brevers et al., 2024). Nevertheless,
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evidence regarding the effectiveness of physical exercise on IS and the role of IS in
the relationship between physical exercise and relapse is currently very limited;
therefore, further research is needed to examine this (Brevers et al., 2024; Reiner &
Shaham, 2022).

This study aimed to compare the effects of physical exercise versus
psychoeducation on METH-cue craving reactivity (including HRV, METH-craving,
and METH-using), IS, and relapse tendency in a METH-related VR environment
among individuals with MUD. We further examined the role of craving reactivity
and IS in physical exercise and relapse tendency.

2. Methods

2.1 Participants

In total, 120 men with MUD from local residential illicit drug isolation and
treatment centers were recruited for this study. The participants met the Diagnostic
and Statistical Manual of Mental Disorders IV-revised diagnostic criteria, as
determined via the Mini-International Neuropsychiatric Interview (Liu & Wang,
2021). The inclusion criteria were (1) physician-administered physical
examination and collection of medical history with resting 12-lead
electrocardiography (ECG; Mortara, Milwaukee, WI, USA) to determine study
eligibility; (2) no history of neurological disease or physical disability; (3) no use
of medication affecting cardiovascular and cognitive function over the preceding
3 months; (4) no cognitive disorder or medical contraindications to exercise; (5)
sufficient capacity to provide informed consent and complete all assessment
instruments; and (6) normal color vision, normal or corrected-to-normal visual
acuity, and right-handedness. The exclusion criteria included the presence of
musculoskeletal conditions and unstable cardiovascular, pulmonary, or other
disorders. Finally, 82 participants who met the inclusion and exclusion criteria
were randomly divided into two groups (Figure 1). All participants were informed
that participation was voluntary, that they were free to withdraw at any time, and
that their personal information would be kept confidential. This study was
approved by the ethics committee of X Institutional Review Board, and written
informed consent was obtained from all participants.
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Assessed for eligibility
(n=120)

Not meeting inclusion criteria (n = 31)
Mixed drug users (n = 28)

Infectious disease (n= 1)

Medical exercise contraindications (n = 2)

Excluded (n=7)
Unstable cardiovascular, P>

pulmonary, or other disorders.

Randomization of 82
individuals with MUD

: : Psychoeducation
Exercise group (n=42) Pre-test Sycaouciead
group (n = 40)

-

Dropout (n = 6) [ Intervention Dropout (n =5)

Data analysis (n = 36) Post-test Data analysis (n = 35)

Figure 1. CONSORT diagram presenting the participant flow in the study

2.2 METH-related VR environment

We used the METH-related virtual social environment developed and tested
in previous research and promoted in drug rehabilitation centers to elicit subjective
psychological and physiological reactivity (Wang et al., 2018, 2019). The video
depicts a real-life story of individuals who are using METH together and who invite
the observers to take METH. Specifically, the video is divided into six scenes (Figure
2) (Wang et al., 2018; Wang et al., 2019). During the first scene (~60 s), the
participants saw a black screen and heard voices luring them to take drugs (sounds
likely to invite the participants to take METH, i.e., auditory cues with social
interaction). In the second scene (~60 s), the participants viewed a person playing
with “ice” and drug paraphernalia (i.e., drugs and drug-associated paraphernalia).
During the third scene (~180 s), the participants experienced themselves in a room
(with a first-person perspective), in which they could see six people using METH
together (i.e., METH-use environment). During the fourth scene (~60 s), the
participants viewed close-up scenes highlighting the facial expressions of all six
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people using METH (i.e., facial expression information). During the fifth scene (~60
s), the participants viewed close-up scenes highlighting the specific way that METH
was being used (i.e., action cues). During the sixth scene (~60 s), the prepared drug
and related paraphernalia were presented in a man’s hand and moved toward the
participants. This scene gave the participants the impression that they were being
invited to use METH (i.e., “psychological interaction” with the observers). All the
audio tracks were processed using Nuendo to create 5.1 analog sound channels. The
VR video was rendered onto a spheroid to create a subject-centric immersive
experience, and the viewing angle was pre-determined for specific scenes requiring
close-ups (Wang et al., 2018, 2019).

Scene 1: auditory cues
with social interaction

Scene 2: drugs and drug-
associated paraphernalia

Scene 6: “psychological
interaction” with the observers

Figure 2. Diagram of the METH-related VR environment

2.3 Procedure and outcome measures

All outcome measures were assessed in a quiet room at a stable temperature
(23-25 °C). The participants were asked to avoid strenuous exercise for 48 hours
before the test. The participants’ demographic characteristics, drug-use history, and
HR Vyaseline Wwere assessed at baseline. A researcher-developed questionnaire was used
to assess age, education, and drug-use history (including duration of drug use,
frequency, and total amount of METH used). Height, weight, and body mass index
were measured using an electronic weight tester in the National Physical Fitness
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Monitor (Beijing, China). Before testing the HRVpaseiine, all participants rested
comfortably in a chair for at least 5 minutes. They were then introduced to the
equipment (i.e., HRV recording device and headphones) and assisted with putting
on the equipment. After the participants felt comfortable with all the settings, they
were asked to remain seated without speaking or moving. When the test began, the
participants were instructed to breathe rhythmically at the same frequency to record
an 8-minute HR Viaseline (Liu & Wang, 2021). Meanwhile, a heart rate monitor (Polar
FS2C, Polar Electro, Oy, Kempele, Finland) was used to measure the resting HR.

HRV.., METH-craving, METH-using, IS, and relapse tendency, in turn,
were measured at pre-test and post-test on the same day. During the formal
experiment, all participants were assisted with putting on the equipment (i.e., HRV
recording device, VR helmet, and headphones). After the participants felt
comfortable with all the settings, they were asked to remain seated without speaking
or moving and breathe rhythmically at the same frequency. An 8-minute period of
the resting condition continuous HRV signals (i.e., HR Viefore video) Was recorded.
Then, the participants were required to view an §-minute METH-cue VR video with
concurrent recording of HRV signals (i.e., HRV guring video) (Wang et al., 2018; Wang
et al., 2019). Immediately after the VR video finished, the participants self-reported
METH-craving, METH-using, IS, and relapse tendency in turn. Unlike subjective
reports, HRV is an objectively recorded natural physiological response that does not
involve learning or practice effects but is highly influenced by the testing
environment. Therefore, we calculated HRV . parameters (i.e., HRV quring video minus
HR Vefore video) for statistical analysis.

2.3.1 METH-cue VR-induced HRYV reactivity

As per the previously established method, HRV was measured using a
wearable HR monitor and a chest belt (RS800CX Polar Electro Oy, Kempele,
Finland) with a sampling rate of 1,000 Hz for subsequent analyses of HRV
(Eggenberger et al., 2020; Williams et al., 2017). We calculated HRV parameters,
including time-domain (i.e., standard deviation of normal-to-normal intervals
[SDNN], root mean square differences of the standard deviation [RMSSD],
percentage of beats that changed more than 50 ms from the previous beat [pNN50]),
and frequency-domain (i.e., low-frequency [LF], high-frequency [HF], and low-
frequency to high-frequency ratio [LF/HF]; using autoregressive estimates) (Dolezal
et al., 2014; Gamelin, Berthoin, Sayah, Libersa, & Bosquet, 2007; Liu & Wang,
2021).

2.3.2 METH-cue VR-induced subjective METH-craving

A visual analogue scale (VAS) (Mottola, 1993) regarding subjective craving
assessed the participants’ METH-craving. The participants were asked: “How much
do you crave METH/ice right now?” (possible scores ranged from 0-10, “0”
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indicating “no craving at all” and “10” indicating “extremely strong craving”). The
VAS consisted of an 11-point scale, which has good reliability and validity. A higher
score indicates greater METH-craving.

2.3.3 The possibility of METH-using immediately after exposure to VR cues

A VAS regarding the possibility of METH-using was used to assess the
participants’ METH-using: “If you had access to METH/ice right now, how likely
would you be to use it right away?” (possible scores ranged from 0-10; “0”
indicating “certainly not” and “10” indicating “certainly”) (Wang et al., 2019).

2.3.4 IS immediately after exposure to VR cues

The Private Body Consciousness Subscale (PBCS) (Miller, Murphy, &
Buss, 1981) from the Body Consciousness Questionnaire consists of 5 items
reflecting the tendency to focus on internal body sensations. Specifically, it assesses
awareness of internal bodily tensions, dry mouth/throat, heart beating, hunger, and
body temperature (e.g., “l am sensitive to internal body tensions,” “I’m very aware
of changes in my body temperature”) (Jakubczyk et al., 2019a). Items were rated for
the extent to which they are characteristic of the respondent on a 5-point scale,
ranging from 0 (extremely uncharacteristic) to 4 (extremely characteristic). Overall
scores were computed as the mean of all items so that higher scores indicated greater
IS. The PBCS has good reliability and validity in clinical samples (Mehling et al.,
2009; Todd et al., 2022). Cronbach’s alpha of the PBCS in this study was 0.79.

2.3.5 Relapse tendency immediately after exposure to VR cues

The Inclination of Relapse Scale of Drug Rehabilitated Addicts (Song et al.,
2023; Wang, 2001) was used to assess the participants’ subjective relapse tendency.
The scale consists of 18 items, each rated on a 6-point Likert scale. Higher scores
indicate a greater tendency to relapse. Cronbach’s alpha of the scale in this study was
0.82.

2.4 Intervention

2.4.1 Physical exercise

The exercise group engaged in a treadmill aerobics program 5 times per
week, 60 minutes per session, for 8 weeks. The exercise phase consisted of walking
or jogging on a treadmill for 5 minutes (warm-up phase). After the warm-up phase,
the participants gradually increased the treadmill speed and slope to reach 60—80%
maximum HR (defined as 206.9 - 0.67xage) within 5 minutes under the guidance of
a trainer (Liu & Wang, 2023). The participants then maintained this intensity for
40 minutes. If a participant was unable to complete 40 continuous minutes, rest
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periods were introduced until the participant accumulated a total of 40 minutes at
this intensity (Dolezal et al., 2014; Liu & Wang, 2021). Finally, the participants
performed 10 minutes of cool-down activities. The participants wore an HR monitor
(Polar FS2C, Polar Electro, Oy, Kempele, Finland) connected to a system monitoring
HR in real-time. At least three well-trained, experienced coaches guided each
exercise process.

2.4.2 Psychoeducation

The psychoeducation group received an 8-week structured psychoeducation
program (5 times per week, 60 minutes per session for 8§ weeks) with three trained
and experienced psychological health educators. The courses included education on
health screening, healthy diet, stress reduction, healthy relationships, and healthy
lifestyles.

2.5 Data processing

In line with previous studies, the Polar Pro-Trainer 5 software (RS800CX
Polar Electro Oy, Kempele, Finland) was used to transmit the recorded data to the
computer (Eggenberger et al., 2020; Liu & Wang, 2021; Williams et al., 2017). The
first 30 recorded seconds were deleted to reduce initial motion artifacts, and the
subsequent data were used for analysis. Artifacts were processed in two different
ways: (1) interpolation of artifacts using Kubios HRV analysis software (version 2.2,
Kubios Oy, Kuopio, Finland; settings: custom=0.2, interpolation rate=4 Hz); and (2)
deletion of artifacts using MATLAB software (version R2016b, MathWorks Inc.,
Natick, MA, USA). R-R intervals <200 ms, >2,000 ms, or >20% interval-to-interval
deviation were removed. Finally, using the aforementioned method, artifact
examination with MATLAB software yielded a mean of 6.93% (£3.14%) artifacts
per R-R interval recording. R-R interval time series with >80% non-artifact R—R
intervals were used for further analyses (Peltola, 2012), while time series below this
value (and the associated HRV indices) were replaced with the group mean value
(Liu & Wang, 2021).

2.6 Statistical analyses

An a priori power analysis was conducted using G*Power (version 3.1) for
a 2 (group: exercise vs. psychoeducation) x 2 (time: pre-test vs. post-test) repeated-
measures ANOVA (within—between interaction). Based on prior studies of exercise
interventions suggesting small-to-moderate effects on cue-induced craving reactivity
(Liu & Wang, 2023; Peng, Chen, Su, Tao, & Wang, 2021; Shen, Du, Fan, Dai, &
Wei, 2023; Wang, Zhu, Zhou, & Chang, 2017), we assumed a conservative effect
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size (Cohen’s f= 0.25), with o = .05 and power (1 — B) =.90. The analysis indicated
that a minimum of 23 participants per group was required to detect the Group x Time
interaction. The current study exceeded this requirement (exercise group: n = 36;
psychoeducation group: n = 35).

All data were analyzed using SPSS 20.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were first computed for participant demographic
characteristics, drug-use history, and HR Vpasciine. Data were expressed as means and
standard deviations (SDs). The independent samples #-tests or chi-square tests were
conducted to compare differences between the two groups in demographic
characteristics, drug use history, and HR Vpasciine at baseline. A repeated-measures
ANOVA was used to examine variable changes between the pre- and post-tests.
Group was the between-subjects factor, and time point was the within-subjects
factor. Further post-hoc multiple comparisons were conducted using the Bonferroni
correction.

Pearson correlation was performed to analyze the relationship between
changes (post-test — pre-test) for IS, METH-craving, METH-using, HRV ., and
relapse tendency. Furthermore, mediation analysis was conducted using the
PROCESS 3.5 macro developed by Hayes (2013). The significant indirect effect was
examined using bias-corrected confidence intervals derived from 5,000 bootstrap
samples (Shen et al., 2023). An effect was considered significant if its 95% bootstrap
confidence interval (CI) did not include zero (Shen et al., 2023). All statistical tests
were two-tailed. Statistical significance was indicated as p < .05. Effect sizes (17,%)
were also reported.

3. Results

3.1 Baseline characteristics

No significant differences between groups were found at baseline in
demographic characteristics, drug-use history, and HR Vpasciine (Table 1).

Table 1. Baseline characteristics

Variable Exercise group (n=36) Psychoeducation group (n=35)
Age (years) 3531+3.12 34.89£4.60

Education (years)

Elementary school 1 (2.78%) 1 (2.86%)

Junior high school 4 (11.11%) 9 (25.71%)
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Variable Exercise group (n=36) Psychoeducation group (n=35)
Senior high school 27 (75.00%) 23 (65.71%)
College 4 (11.11%) 2 (5.71%)
Height (cm) 171.39 +4.99 170.03 + 5.28
Weight (kg) 72.14+7.57 70.86 + 6.32
BMI (kg/m?) 24.55+2.22 24.50 +1.80
HRest (bpm) 73.81 £8.42 74.40 +7.41
Drug-use history

Duration of drug use (years) 13.64 +3.31 13.81 £2.67
Frequency (times/week) 6.03 £ 1.86 5.66 = 1.75

Total amount of METH used (g) 2394.93 £ 612.78 2381.39 +464.99
Withdrawal duration (months) 8.56 £3.12 9.03 £2.88

HR Vbaseline

SDNN 41.98 +£0.36 42.85+0.27
RMSSD 31.68 +0.61 31.57+0.59
pNNS50 13.59 £0.39 13.85 +0.44

nLF 0.62 +0.03 0.61 +£0.02

nHF 0.26 +0.03 0.27 £0.03
LF/HF ratio 4.00 +0.65 3.90 +0.57

Note. Values are mean =+ standard deviation. BMI, body mass index; bpm, beats per minute; HRyes, resting
heart rate.

3.2 Changes in indices before and after intervention

No significant differences between groups were found at the pre-test for
all outcome measure scores. Repeated-measures ANOVA indicated significant
interactions between time and group in METH-craving [F(69)= 17.204, p <.001,
17, =0.200], IS [F1.69= 12.935, p = .001, 5, = 0.158], and relapse tendency [F(1 9
= 8.027, p = .006, #,> = 0.104] and significant main effects of group in METH-
craving [F160)= 12.167, p = .001, 5,>= 0.150] and IS [F(1 ¢9)= 4.866, p = .031, ,°
= 0.066], but no significant main effect of group in relapse tendency. The exercise
group exhibited significantly lower scores on IS, METH-craving, and relapse
tendency than the psychoeducation group in the post-test (Figure 3). For the VAS
score on METH-using, there was a marginally significant interaction between time
and group [F1.69)= 3.893, p = .052, 5,> = 0.053], and a significant main effect of
time [F(.69) = 18.051, p < .001, 5, = 0.289], reflected by a significant decrease
from pre- to post-test in both groups. No significant main effect of group was found
in METH-using.
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1 Exercise (pre-test) 1 Exercise (post-test)
40-, =3 Psychoeducation (pre-test) E=I Psychoeducation (post-test)
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Outcomes of self-reported scores

METH-craving METH-using IS Relapse tendency

Figure 3. Outcomes of self-reported scores (“indicates p < .05, ““indicates p <.01)

For HRV . parameters, there were significant interactions between time and
group in SDNN [F1.60)= 6.470, p = .013, ,>= 0.086], RMSSD [F1.60)= 11.603, p =
.001, 1, = 0.144], and pNN50 [F(1.69)= 6.969, p = .01, #,>= 0.092] and significant
main effects of group in SDNN [F(1,69)=6.991, p=.010, 77,>= 0.092], RMSSD [F{1 6,
=17.154, p < .001, 5,>=0.199], and pNN50 [F(169= 16.618, p <.001, 5,°= 0.194].
The exercise group exhibited a significantly larger decrease in time-domain HRV
indices from pre- to post-test compared to the psychoeducation group (Table 2).
There were significant main effects of time in nLF [F(1 69 = 5.507, p = .022, 5,° =
0.074], nHF [F(1,69): 19.192,[) < .001, 7’]pz= 0.218], and LF/HF ratios [F(1,69)= 6.152,
p =.016, n,”= 0.082], reflecting a significant change from pre- to post-test in both
groups. No significant main effect of group and no significant interaction between
group and time were found in the frequency-domain HR V. indices.

Table 2. Parameters of HRV in different states at pre-test and post-test for the two groups

Pre-test Post-test
Group Before  During Cue- I;vaue Before  During Cue- I;I)Rv“‘e
video video  induced betveen(ideo video  induced benween
Exercise 4198+ 4496+ 298+ 5586+ 4986+ -6.00=
0.84 0.0 0.19 073 061 0.31
SDNN Pevchooducation 4286 4584+ 298 NS % 390874 3494 <001
yenoecu 083 076 025 084 073 024
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Pre-test Post-test
Group Before During Cue- I;Rche Before  During Cue- I}I,vaue
video  video  induced ™ video  video induced between
e S
RMSSD Psychoeducation 31.57+ 3843+ 685+ NS 3448+ 3461+ 0.13+ <001
0.52 0.50 0.18 0.60 0.69 0.26
- -
PNNS0 Psychoeducation 13.86+ 1833+ 447+ NS 1824+ 1854+ 029+ <001
0.45 0.42 0.15 091 0.80 0.22
Exercise 060+ 056+ -0.04=+ 052+ 049+ -0.03=+
ALF 0.08 0.10 0.03 NS 0.10 0.10 0.05 NS
Psychoeducation 061+ 056+ -0.05+ 058+ 055+ -0.03=+
0.09 0.09 0.01 0.09 0.09 0.02
Exercise 028+ 0.30+ 0.02 + 038+ 038+ 0.00 £
WHF 0.10 0.10 0.03 NS 0.10 0.10 0.05 NS
Psychoeducation 027+ 030+ 0.03 + 032+ 032+ 0.00 £
0.09 0.09 0.02 0.09 0.09 0.02
Exercise 401+ 383+ -0.17+ 340+ 336+ -0.05+
LF/HF 0.16 0.14 0.04 NS 0.17 0.15 0.35 NS
ratio Psychoeducation 397+ 375+ -022+ 397+ 393+ -0.04+
0.15 0.12 0.05 0.10 0.11 0.28

Note. Values are mean + standard deviation. LF, low-frequency component; LF/HF, low-frequency to high-
frequency ratio; nHF, high-frequency component; pNNS50, percentage of beats that changed more than 50 ms
from the previous beat; RMSSD, root mean square differences of the standard deviation; SDNN, standard
deviation of normal-to-normal intervals; NS, not significant.

3.3 Correlation analyses

METH-craving change correlated with changes in SDNN (» = 0.576, p <
.001) and RMSSD (r = 0.526, p = .001), indicating that greater decreases in
subjective drug craving in the METH-related virtual social environment were
associated with greater decreases in physiological responses after 8 weeks of acrobic
exercise intervention in the exercise group. In addition, changes in IS were positively
correlated with changes in METH-craving (» = 0.453, p = .005), SDNN (» = 0.439,
p = .007), and RMSSD (r = 0.343, p = .041). The results indicated that greater
decreases in IS were associated with larger declines in METH-related cue-induced
reactivity. Moreover, greater decreases in relapse tendency correlated with greater
declines in IS (» = 0.539, p = .001), METH-craving (r = 0.580, p < .001), and time-
domain HRV, reactivity (0.332 <r < 0.594, p <.005).

3.4 Mediation analyses

Mediation effect analyses showed that changes in METH-craving (f =
2.009, 95% CI: 0.862-3.736), SDNN (f = 1.505, 95% CI: 0.378-3.256), and IS (=
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1.580, 95% CI: 0.380-3.551) mediated the relationship between the physical
exercise intervention and changes in relapse tendency.

4. Discussion

This study compared the effects of physical exercise versus psychoeducation
on METH-cue reactivity, IS, and relapse tendency in the VR cue-exposure
environment among individuals with MUD. We further examined the role of METH-
cue craving reactivity and IS in physical exercise and relapse tendency. As predicted,
compared with the psychoeducation intervention, the 8-week aerobic exercise
intervention produced greater reductions in craving reactivity (i.e., METH-craving
and time-domain HRV ), IS, and relapse tendency from the pre-test to the post-test.
METH-cue craving reactivity and IS mediated the relationship between physical
exercise and relapse tendency. This suggests that the decreased METH-cue craving
reactivity and IS in the VR cue-exposure environment might contribute to the effects
of physical exercise on relapse tendency. To our knowledge, this is the first study to
provide evidence that IS may be one of the mechanisms underlying the effect of
physical exercise on the risk of relapse.

It is well-known that one main challenge in treating MUD is the high rate of
relapse during abstinence (Reiner & Shaham, 2022). Cue-induced craving is widely
regarded as a primary target in relapse prevention (Wang et al., 2019). The METH-
VR model serves as a powerful clinical and research tool for manipulating acute
craving in METH abusers (Culbertson et al., 2010). Studies have shown that craving
has different forms, including mental, psychophysiological, and behavioral (Chen et
al., 2024; Sayette, 2016; Tan et al., 2019). To comprehensively assess the effects of
physical exercise on the improvement of acute craving induced by a METH-related
VR social environment, we measured different forms of METH-cue craving
reactivity. Our results showed that compared with the psychoeducation group, the
VAS score for METH-craving in the exercise group significantly decreased after 8
weeks of aerobic exercise intervention. This suggests that physical exercise may
effectively attenuate subjective craving in individuals with MUD. The METH-
craving results obtained from METH-related VR cue exposure in this study agree
with those reported using traditional exposure methods in previous studies (Huang,
Zheng, Gao, Hu, & Yuan, 2019; Liu & Wang, 2023; Wang et al., 2017). However,
we did not find a significant beneficial effect of physical exercise on the VAS score
of METH-using. This may be attributed to the strict restrictions on drug use in the
detoxification environment, which make it impossible to obtain drugs during the
confinement period, resulting in low self-reported pre- and post-test scores for both
groups. Additionally, a floor effect for VAS scores of METH-using may, in part, be
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responsible for the relatively small differences between groups, as speculated by
previous studies (Wang et al., 2019).

The HRV e results showed that, compared with participants receiving the
psychoeducation intervention, those receiving the aerobic exercise intervention
exhibited a larger decrease in time-domain HRV,,. indices when exposed to VR
cues. This suggests that the exercise group had a lower level of physiological arousal
when exposed to METH-related VR cues. These results are consistent with the
observations of previous studies in the resting state (Cabral et al., 2018; Dolezal et
al., 2014; Liu & Wang, 2021), namely, that aerobic exercise contributes to the
homeostasis of the autonomic nervous system in individuals with MUD. Moreover,
changes in time-domain HRV... and METH-craving were positively correlated. As
different manifestations of METH-cue reactivity, the reduction in METH-craving
and HRV .. components may be the mental and psychophysiological representation
of decreased cue-related craving. This further supports that an 8-week aerobic
exercise intervention may be a useful strategy in suppressing METH-cue reactivity
in a VR cue-exposure environment in individuals with MUD.

In addition, reduced subjective craving and autonomic arousal upon
exposure to substance-related cues help individuals with SUD experience fewer
subjectively abnormal bodily sensations, which may ultimately reduce urges and the
risk of relapse (Sharpe, Tarrier, Schotte, & Spence, 1995). In the present study, our
findings revealed significant reductions in relapse tendency after physical exercise,
which is consistent with the findings of previous studies (Lynch et al., 2013; Morais
et al., 2018; Song et al., 2023). We also found that the change in METH-cue
reactivity (i.e., METH-craving and SDNN.,) mediated the relationship between
physical exercise and decreased relapse tendency. This suggests that reducing
METH-cue craving reactivity might contribute to the effects of physical exercise in
preventing relapse in individuals with MUD, which is also consistent with previous
research (Song et al., 2023). However, no significant improvement was found in the
frequency-domain HRV.,. parameters in association with physical exercise. Several
physiological studies have shown that many physiological parameters (e.g.,
respiratory rhythm) can influence frequency-domain HRV indices, and these
confounders might lead to large individual differences (Billman, 2013; Billman,
Huikuri, Sacha, & Trimmel, 2015; Shaffer & Ginsberg, 2017; Wang et al., 2019).
We speculate that this may have masked the beneficial effects of exercise
interventions on frequency-domain HRV ce.

A novel finding of this study was the beneficial effect of physical exercise
on IS and the significant positive correlation between the altered IS scores and the
change in METH-related cue-induced reactivity resulting from the exercise
intervention. This is consistent with prior work demonstrating that body-oriented
therapy may help decrease craving and improve interoception (Price et al., 2019a,
2019b). More intriguingly, we found that IS mediated the relationship between
aerobic exercise intervention and relapse tendency, suggesting that the improved IS
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in METH-related cue exposure may be one of the potential pathways underlying the
effect of physical exercise on the risk of relapse. Several studies have shown that
physical exercise may help people with SUD better decode and interpret bodily-
related signals associated with transient homeostatic imbalances that usually trigger
consumption (Brevers et al., 2024). For example, the inflow of active inference
mechanisms triggered by exercise should allow one to strategically regulate the pace
and intensity of effort throughout the exercise session, which may lead to better
awareness of stimuli arising within the body and help maintain bodily homeostasis
(Brevers et al., 2024; Osypiuk et al., 2020).

Moreover, by training individuals to formulate prospective, momentary, and
retrospective judgments toward physical states, exercise would allow individuals
with SUD to explore and resolve homeostatic imbalances while adopting healthy
behaviors (Brevers et al., 2024). Exercise may also help individuals discriminate
between sensations triggered by physical exercise and those triggered by reward-
seeking and consumption (Brevers et al., 2024). Vicarious reward processing might
be linked to people’s sensitivity to internal body states and could facilitate a tendency
to act pro-socially (Herman, 2023). This preliminary study supports the notion that
individuals with MUD may benefit from interventions focused on redirecting
interoceptive input toward competitive natural reinforcers like physical exercise
(Jakubczyk et al., 2019a).

The present study is the first to find that physical exercise may decrease
relapse tendency in individuals with MUD through improved IS, indicating that IS
may be one of the potential mechanisms underlying the reduction in relapse tendency
induced by physical exercise. Previous research has revealed that physical activity
can affect the relapse tendency of individuals with MUD undergoing compulsory
detoxification not only through a direct pathway but also through indirect pathways,
such as the mediating roles of intrinsic restraint and yearning for drugs (Lynch et al.,
2013; Morais et al., 2018; Ouyang et al., 2020; Song et al., 2023); the current study
expanded on these findings.

In addition, regarding the efficacy of physical exercise in improving IS and
cue-induced reactivity, previous studies provide some evidence at the neural
mechanism level. Research suggests that the insular cortex is the central hub for
processing interoception, and insular dysfunction has been reported in several
addictive disorders (Bonson et al., 2002; Engelmann et al., 2012; Goudriaan, de
Ruiter, van den Brink, Oosterlaan, & Veltman, 2010; Paulus & Stewart, 2014,
Prisciandaro, Myrick, Henderson, McRae-Clark, & Brady, 2013). An animal study
demonstrating the causal role of the insula in nicotine-induced cue approach
behavior (Scott & Hiroi, 2011) supports the central role of this structure in IS and
cue reactivity processing. Intense physical exercise has been shown to cause changes
in insular activity and potentially decrease the heightened internal response to stimuli
related to drug use (Herman, 2023; Paulus, Stewart, & Haase, 2013). Therefore, in
this preliminary study, we hypothesize that insular modulation may be the
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underlying neural mechanism by which physical exercise improves IS and cue-
induced reactivity, leading to a greater reduction in relapse tendency in individuals
with MUD. However, we did not provide any evidence regarding the neural
mechanisms by which physical exercise improves IS and cue-induced reactivity;
instead, we offered directions for future research. More interventional trials are
needed to test this hypothesis.

The current study has several strengths. It has provided evidence supporting
the notion that physical exercise may be a useful strategy for suppressing VR cue-
induced craving reactivity, IS, and relapse tendency in individuals with MUD, with
physical exercise showing superior results compared to psychoeducation. In addition
to craving reactivity, this study provided new evidence that IS may also be one of
the underlying mechanisms by which physical exercise reduces relapse tendency.
Second, this preliminary study aimed to understand the interoceptive mechanisms
driving drug relapse and may lead to an enhanced understanding of relapse
mechanisms, as well as to new treatment strategies for METH addiction. The
relationship between interoception and addiction may apply not only to substance
dependence but also to behavioral addictions (Herman, 2023). This study also has
important implications for the clinical treatment of drug addiction, behavioral
addictions, psychiatric disorders, and non-pharmacological therapy. Furthermore,
we used one of the most ecologically valid drug-related cue-induced methods, which
can more reliably detect subjective cravings and physiological reactivity and may
have a greater impact on the participants’ perceptions of their own bodily signals.

It should be noted that, although positive results have been found, these
findings should be interpreted and applied with caution. As IS assessment is based
on subjective self-reported acute responses, further studies are needed to develop
new methods for studying how individuals with addiction who receive exercise
interventions perceive the process and perceive internal bodily sensations, such as
utilizing structural and functional neuroimaging to explore relevant neural
mechanisms. Second, interoception consists of interoceptive accuracy, IS, and
interoceptive awareness (Garfinkel & Critchley, 2013). Whether interoceptive
accuracy and awareness alterations are associated with physical exercise-induced
changes in METH-cue reactivity and relapse tendency remains unknown. Third, due
to the repetitive nature of measuring acute craving and IS, scales with more items
might be optimal and could provide more useful information (Culbertson et al., 2010;
Wang et al., 2019). Fourth, the relatively small sample size used in this study may
have been insufficient to detect small effects, particularly for frequency-domain
HRYV indices that are sensitive to physiological influences; therefore, the results
should be interpreted with caution. Future studies with larger samples, improved
psychoeducation, expanded measurement of key physiological confounders (e.g.,
respiration), and designs that minimize floor effects in behavioral outcomes are
needed to test the robustness of these findings. Finally, there may be gender
differences between interoception (Prentice & Murphy, 2022); however, our sample
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was composed exclusively of males, which may limit our ability to generalize the
results of the current study to females with MUD. Future studies should include both
male and female participants to enhance comparability and generalizability. Overall,
evidence regarding the relationship between interoception and drug relapse and the
effects of exercise interventions on IS remains limited. Therefore, more research
aimed at understanding interoceptive mechanisms driving drug relapse is needed,
which may lead to a better understanding of the mechanisms of relapse and new
treatment strategies for drug addiction.

5. Conclusion

Physical exercise may improve METH-cue craving reactivity, IS, and
relapse tendency in association with VR cue exposure in individuals with MUD,
yielding greater improvements than psychoeducation. In the current study, reduced
relapse tendency attributable to physical exercise was positively correlated with
changes in METH-cue craving reactivity and IS. In addition to drug craving, IS may
have a mediating effect on the relationship between physical exercise and relapse
tendency, indicating that IS may be one of the potential mechanisms underlying the
decrease in relapse tendency induced by physical exercise.
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Abstract

Given the growing data accumulated in the research of personal values
change, we explored the existence and intensity of values change following
major life events, whether individual or cumulative. A second objective of
our research was to identify which of the major life events are studied, which
study populations and their effects on personal values change.

A total of 35 studies met the criteria to be included in the present meta-
analysis with an average sample of 5289 participants. The mean effect size
obtained was small with a great heterogeneity and thus subgroup analyses
required grouping personal values in their clusters. The results show that
traumatic events (e.g., war) and economic events of the region had the largest
effect on mean-level changes in conservation cluster values analysis, while
the directed interventions brought medium level changes in the self-
enhancement and self-transcendence cluster values, followed by economic
events and education. Education and time were associated with small level
changes in all value clusters.

Keywords: personal value, value change, event

Personal values are part of the factors influencing our behaviors, decisions
and perception. They can also guide our behaviours regardless of our mood
(Schwartz, 2012; Sagiv et al., 2017; Cieciuch, 2017). On the other perspective, our
life contexts can influence and guide our personal values and behaviours (Egri &
Ralston, 2004; Fung, 2016). In other words the way we act, the directions in which
we choose to develop and invest our resources is correlated with the values we hold.

* Correspondence concerning this article should be addressed to Oana A. David, DATA Lab, The
International Institute for the Advanced Studies of Psychotherapy and Applied Mental Health, Babes-
Bolyai University Cluj-Napoca, Romania.

E-mail: oanadavid@psychology.ro

Do Values Change After Major Life Events? 117


mailto:oanadavid@psychology.ro

Articles Section

The way we perceive, evaluate and respond to stressors is moderated by the values
that are important for us (Sherman et al., 2011).

The universal character of values is agreed upon after more than 10 years of
studies surveying participants from Europe Asia, Africa, America and Australia
(Schwartz, 2012). These mental and abstract characteristics are at the base of the
identity. They give us meaning, coherence and are important for our self-image
(Schwartz, 2012).

The first paradigm approaching values suggested that values are, as well as
personality traits, constant during the lifespan (Schwartz, 1992). More recent studies
show however that values do change over the lifetime, but they need a major event
in order to raise or lower in the personal rank of each individual (Sortheix, Parker,
Lechner, & Schwartz, 2017; Bardi, Buchanan, Goodwin, Slabu, & Robinson, 2014).

Personal experiences contribute to formation of the rank order of values.
They not only enhance the chance to develop and maintain personal values, but these
events have the potential to inhibit them (Schwartz, 2011). Beyond knowing the
motivation behind this research, it is important to define, explain and clarify the
concepts studied.

Personal value theory

In the field of personal values, there is an agreement about the content of
values, as Schwartz (2011) states, summarizing more than a decade of research.
Personal values are cognitive representations of general, abstract life aspirations.
These aspirations are considered desirable by the person holding them (Schwartz,
1992). Personal values are abstract mental constructions that are build verbally and
textually (Wilson & Dufrene, 2009).

The explaining model most used for presenting personal values is the one
proposed and validated by Schwartz (1992). This theoretic model displays the ten
universal values on a circle, grouped in four clusters. This clustering is based on the
motivational similarities and dissimilarities that are at the bases of values (Schwartz,
20006).

The self-transcendence cluster contains universalism and benevolence.
Achievement, power and hedonism form the self-enhancement cluster. The
conservation cluster groups tradition, conformity and security. The openess-to-
chance cluster includes hedonism, stimulation and self-direction. Some of the values
are anxiety based, for example, security, tradition and others are anxiety-free, like
stimulation and self-direction. The visual representation of this scholastic
categorization is observable in figure 1., representing the four clusters (Schwartz,
20006).
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Figure 1. The 4 clusters of Schwartz’s personal values model

Major life events and priming

Life events are major subjective and objective disruptive factors of everyday
life. Life events can be seen from a stress point of view or from a developmental
perspective. In the developmental perspective only transitions are considered life
events. This is because transitions disrupt the normal daily life of people, bringing
discontinuity in their space. One particular aspect of this type of events is the
awareness of the person transiting it (Filipp & Aymanns, 2009).

The major event occurs in the lifespan, bringing chances, and the person
walks throught it conscious, adapting to the new conditions imposed by it (Filipp &
Aymanns, 2009). Some examples of major life events are divorce, a new born baby,
the transition from education to work, economic crisis, war.

Do values change during the lifespan?

Experiencing major life events has been associated with value change in
individuals (Bardi, Lee, Hofmann-Towfigh, Soutar, 2009). This changes can occur
in a conditional manner, in accordance with the circular model of values. This means
that if the importance of a value increases, the compatible values tend to increase
similarly and conflicting values may decrease (Schwartz, 2011).
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The present meta-analysis

The current meta-analysis aimed to explore the existance and intensity of
value change after major life events. We didn’t hypothesize a direction, only an
effect, in general, of life events on the hierarchy change of personal values (Boer &
Fischer, 2013; Riley, 2017). A second objective of our research was to identify which
of the major life events are studied, which study populations are measured and the
analysis methods for this type of change that are being used.

Methods

Inclusion criteria

To be included, studies had to fulfill a number of criteria. First, the main
outcome of the study had to be personal values. The values had to be measured before
and after the major life event or the intervention or for the cohort studies, two times,
for one cohort or for two cohorts. Secondly, the predictor or the independent variable
had to be a life event or a controlled intervention meant to enhance or decrease the
importance of a personal value or more, in this predictor is included passing of time,
even if it is not an event. Some studies were excluded because not enought
quantitative data was provided, for example, they measured once, or we found some
studies where they shown the rank difference score, but did not provide any before
or after scores and standard deviations. We only included peer reviewed studies
published in English. The complete selection process was documented by the
standards from Cochrane, using the PRISMA Flow diagram, as fig. 2 illustrates.

Literature search

We used different methods in order to find as many befitting articles. The
first refined literature search was conducted in May 2020, reran the search in 2022,
and a third time in 2024, finding new studies each time. We used a search string with
variations adapted to the database filters. It had a combination of keywords for: life
event, life transition, personal value, value change. For some of the data bases we
were forced to shorten the string because of the limits imposed by the search
function. The data bases we searched were: Pubmed, Psychlnfo, Scopus, Science
direct, Proquest, PsychArticles, Web of Science, Wiley. We also included articles
that fit the criteria, but were found from other sources. These sources were other
searches unrelated to the current study. You can find this summaries in the PRISMA
flow figure 2.
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Figure 2. PRISMA Flow

Exclusion reasons

The excluded studies were missing data, on one we could not acces the
results, only the explanation or the studies reported only a rank difference, no scored
and standards deviations for the two times of the measure of perosnal values. Those
had only one time measure, not making a two times comparison so we could not use
the data in order to undestand the change whitin that group.

Study variables/data extraction

Personal values. The majority of the studies included in analysis used
Schwartz’s 10 personal values model, measuring values based on this paradigm. No
study used another model, similar to this one and the base for the development of
Schwartz’s model: Rokeach’s system (Rokeach, 1973).

Types of life event. The studies included evaluated the impact of education,
emigration, war, terrorist attacks, newborns, shifting from school to the workplace,
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interventions, economic crises, socio-political regional changes. We grouped
education as a cluster for university courses, police training (of non-police recruits),
high school courses an any other type of formal education identified in studies.

Population samples. We did not opt for a specific population, we gathered
the articles to explore which populations are represented in these studies. We coded
population samples for general population, students, children, adolescences and
soldiers. Most studies were design to asses the difference between before and after
the major event, with a few cohort studies which used cross-sectional measures and
longitudinal studies.

Populations investigated in these studies are selected from a vast array of
regions, from Europe, America, Asia. Each sample is composed, as reported, of
people from a single country, exception being the studies that looked at a full
continent or a larger region.

Analysis of effect sizes / meta-analytic procedure

Taking into account that the majority of studies used Schwartz’s model for
assessing personal values, we decided to break the analysis into the four clusters. For
each individual cluster we run the analysis to investigate the effect of all events,
education, war and terrorism, newborn, socioeconomic change in the region,
emigration, intervention and time. Of course, some of this analysis were not valid
because only one or none of the studies identified measured that specific cluster in
relation with one of the events.

We grouped values outside of Schwartz’s model in the main clusters. We
mainly did this because the values and their definitions complied with those in the
main model. For example, in the self-enhancement cluster we included self-
fulfilment and capability along the three classic values, power, achievement and
hedonism. Another cluster is conservation, where we added conservationism to the
already specified tradition, conformity and security.

The studies selected in this meta-analysis are diverse in the outcomes and
factors measured. All thought “personal values” is one concept, measuring these
values implies we measure 10 or more continuous variables. We grouped the values
in clusters, as research supports the hypothesis that similar values vary the same
(Schwartz, 2011). This large display of outcomes and factors requires the use of a
random-effects model, assuming there is much heterogeneity in data. We also
considered every mean of every value as an outcome, not the mean of the study, if it
was presented, because of the complex display of outcomes (Tufanaru, Munn,
Stephenson & Aromataris, 2015; Kelley & Kelley, 2012).
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The studies included in the analysis of the effect size provided the means
and standard deviations for both before and after the event or intervention. Also,
most of the studies included has small sample sizes, so we opted for g, over Cohen 'd.
In the case of big samples, these two types of difference analysis offer similar results
(Ellis, 2010). The statistical analysis was run using the Comprehensive Meta-
Analysis (CMA), using the main features for multiple group means.

Results

Publication bias

One of the important errors in assuming meta-analysis results is considered
to be due to publication bias (Sterne & Egger, 2005). We examined the symmetry of
the funnel plot for cluster analysis and the asymmetry does not raise concerns
(Becker, 2005). We assumed that because some of the samples included in this meta-
analysis are relatively large, N>40.000 and some are small, with N greater than 20,
the number of unpublished studies needed to reduce the effect size would be large.
We also included only peer reviewed studies to insure a greater quality for the results,
reducing the risk of enhancing publication bias by selecting only studies from
specific research groups known by our team (Ferguson & Brannick, 2012).

Study characteristics

Thorough the search we identified 13951 studies. We ran the search twice,
them we added the already selected articles that could match the criteria. All these
studies were included in all of the selection phases, from screening to full text
trimming. Two individual scientists screened and selected the articles and examined
the quality of the studies.

A total of 35 studies met the criteria to be included in the present meta-
analysis with an average sample of 5289 participants, with a maximum of 54,931
and a minimum of 36 subjects. We included both small group, whitin group and
cohort samples, with participants from a variety of age groups, from adolescence to
+60. The sampled population was from Europe, Asia, America and Pacific Island.

The major events were mostly non-traumatic, with the exception that the war
experiences and terrorist attacks, that can be considered traumatic events. The studies
that used war as an event did not measure or screen for possible mental health related
issues in the selected sample. The most analyzed event was education: higher
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education, college, high-school and medium length training (a couple of months) and
the least analyzed event was social-economical change: political revolution,
economic development.

Mean level changes in values

The combined effect of all events on all values, .328, is significant p <0.05
(p=0.013), with I’=97.70, but the heterogeneity is too high to consider a global effect
(Hak, van Rhee & Suurmond, 2016). This could mean that in the situation of a major
event that changes the life circumstances, for example, a new education cycle, a
newborn, a job change, a regional move, could be associate or even considered as a
predictor for a change in the preference of personal values.

The subgroup analysis requested grouping personal values in their clusters,
and measuring how much they changed for each event or groups of similar events.
The four clusters, self-enhancement, openness to change, conservation, self-
transcendence were analyzed for: education, time, war, newborn, emigration, short
intervention, economic event of the region. Significant cluster results for the mean-
level changes on personal values across time and events are presented, in addition to
the interpretation, in tables 1,2,3 and 4 and figures 3,4,5 and 6. All results reported
in this tables are the significant results from the analysis. All the analysis that used
only one study or had no study to analyze were excluded from the reported data.

Self-transcedence cluster

The self-transcedence cluster showed a pattern of small significant increases
for economic events (G =.200, SD = .102), education (G = .312, SD = .057), time
(G = .372, SD = .061) and the combined events (G = .321, .026). A medium
significant effect on self-transcedence values had the intervention (G = .507).

Table 1. Mean-level changes in self-transcedence values

Cl
Event K Hedges SD Variance Lower Upper V4 P
G limit limit

All events 34 0321 0.026  0.001 0271 0372 12.949  0.000
eE‘f:I‘lltomlc 2 0.200 0.102  0.010 0.001 0.399 1.970  0.049
Education 11 0312 0.057  0.003 0.201 0.424 5470 0.000
Intervention 6  0.507 0.117  0.014 0.277 0.736 4330 0.000
Time 8§ 0372 0.061  0.004 0.252 0.491 6.088  0.000

Note: K = number of samples; SD = standard error; CI = 95% random effects confidence interval

124 Do Values Change After Major Life Events?



Articles Section

SELF-TRANSCEDENCE
—4—\/ariance Lower limit === Upper limit
0,800
0,700
0,600
0,500
0,400 \ =
0,300
0,200
0,100
0,000 ~— : —— —— —0
ALL EVENTS ECONOMIC EDUCATION INTERVENTION TIME
EVENT FOR THE
REGION

Conservation cluster

Figure 3. Mean-level changes in self-transcedence values

Economic events of the region had the biggest effect on mean-level change
in conservation cluster analysis for adult population (G = 0.790, SD = .138). The
difference identified for war and terrorist attack event was conducted on both child
and adult samples, with a big effect size (G = .936) with a confidence interval that
supports the significance of the result (CI =.622; 1.249), but a standard deviation of
5.847. We assumed the value of this standard deviation is due to the small samples
and the different age groups that were combined. Time had a medium effect on this
cluster (G =.456, SD = .064) whereas all events (G = .399, SD = .032), education
(G =.322, SD = .051) and emigration (G =.222, SD = .075) had small significant

effect.
Table 2. Mean-level changes in conservation values
CI
Event K Hedges SD Variance Lower Upper V4 P
G limit limit

All events 25 0.399 0.032  0.001 0.337 0.461 12.659  0.000
Economic
event 2 0.790 0.138  0.019 0.520 1.060 5.730 0.000
Education 9 0.322 0.051  0.003 0.222 0.422 6.313 0.000
Emigration 4 0.222 0.075  0.006 0.075 0.368 2.965 0.003
Time 7 0.456 0.064  0.004 0.331 0.581 7.161 0.000
War 3 0.936 5.847  0.026 0.622 1.249 5.847 0.000
Note: K = number of samples; SD = standard error; CI = 95% random effects confidence interval

Do Values Change After Major Life Events? 125



Articles Section

—4&—\/ariance Lower limit Upper limit
1,400
1,200
1,000
0,800
0,600
0,400
0,200
0,000 O— *- ¢ v S —e
ALL EVENTS ECONOMIC EDUCATION EMIGRATION TIME WAR
EVENT FOR
THE REGION

Figure 4. Mean-level changes in conservation values

Self-enhancement cluster

For self-enhancement cluster the effects of intervention stand out (G =.503,
SD = .173). In the uncontrolled conditions, the effects were small: all events
combined (G = .334, SD = .025), economic events for the region (G =.373, SD =
.103), education (G = .285, SD = .044), emigration (G = .203, SD = .070), and time
(G =.284, SD = .046).

Table 3. Mean-level changes in self-enhancement values

CI
Event K Hedges SD Variance Lower Upper A P
G limit limit

All events 26 0.334 0.025  0.001 0.284 0.384 13.085  0.000
Economic

event 2 0.373 0.103  0.011 0.171 0.576 3.614 0.000
Education 11 0.285 0.044  0.002 0.200 0.371 6.552 0.000
Emigration 3 0.203 0.070  0.005 0.065 0.341 2.886 0.004
Intervention 3 0.503 0.173  0.030 0.164 0.842 2.905 0.004
Time 7 0.284 0.046  0.002 0.193 0.375 6.114 0.000

Note: K = number of samples; SD = standard error; CI = 95% random effects confidence interval
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Figure 5. Mean-level changes in self-enhancement values

Openness to change cluster

The results for openess to change cluster provide small significant effect
sizes, with time having a slightly larger effect (G = .362, SD = .0.72), followed by
all events combined (G = .298, SD = .026), economic events for the region (G =
225, SD = .069), education (G =.225, SD = .042) and emigration (G =.205, SD =
A01).

Table 4. Mean-level changes in openness to change values

Ccl
Event K Hedges SD Variance Lower Upper V4 P
G limit limit

All events 21 0.298 0.026  0.001 0.247 0.350 11.320  0.000
Economic

event 2 0.225 0.069  0.005 0.091 0.360 3.280 0.001
Education 10 0.225 0.042  0.002 0.143 0.306 5.400 0.000
Emigration 3 0.205 0.101  0.010 0.007 0.402 2.028 0.043
Time 6 0.362 0.072  0.005 0.222 0.502 5.055 0.000

Note: K = number of samples; SD = standard error; CI = 95% random effects confidence interval;
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Figure 6. Mean-level changes in openness to change values
Discussion

Our results show that major life events can indeed be a predictor for the
change in importance of one or more type of values and their mobility on the personal
values priorittising hierarchy. We have found a significant small effect size for the
overall changes in personal values following major life events and a large
heterogeneity for the studies included. Since the studies look at different populations
being affected by different events at different times, we continued to analyze changes
in values subgroups in relation to subgroups of major life events. When looking at
values cluster subgroups, we have found that different kinds of events impact
differently on the clusters of values. Traumatic events (e.g., war) and economic
events of the region had the largest effect on mean-level changes in conservation
cluster values importance, while the intervention brought medium level changes in
the self-enhancement and self-transcendence cluster values, followed by economic
events and education.

Interventions type of events had a medium effect on self-transcendence and
self-enhancement values. This can partly be explained by the common factor of the
clusters, the anxiety-free base for these values, because those people tend to be more
open to change and less scared to do things differently (Paunonen & Ashton, 2001;
Paunonen, 2003 ). This could mean that interventions should be aimed at enhancing
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these two clusters by priming or by long term interventions, like counseling and
coaching. We must take into account that the interventions are implying a controlled
event, hence their larger effect.

War and terrorist attack tend to have a larger effect on the importance of
values, but there are a few studies that use samples from population that went thought
these types of events. This is the reason for having a significant results only on
conservation values mean-level change, despite it being the largest in the whole
meta-analysis (G = .936). Such a traumatic life event seems to affect people in
becoming more apreciative and fond of security, tradition since they had experienced
their lack and gained understanding of their importnance for a good or valued life.

Time and education had a small effect on the mean-level change in all
values, in all clusters, with a larger effect size of time for opennes to change clustter
values. Time was conceptualized as growing in age or the passing of time, in
different studies. This effect could by used to explain part of the total effect from
other events that are long-term, like education, emigration, political events in the
region or economic development. As the passing of time is a common partly
explaining predictor, we could propose that from now on the studies could take into
account this factor when pondering about the effects of major life events on the value
hierarchy.

We expected small effect sizes taken into consideration the number of
samples and the number of subjects in some of the samples and the results support
this assumption. Given the fact that values, like personality traits, are part of the
identity and pattern of human behaviour, it is expected to have smaller effect sizes
from all the events (Parks, Feldman & Bardi, 2015), except those which are having
the traumatic potential, as war and terrorist attack. This finding implies that group
level of studying personal values is valid and should be looked into more, especially
as a trend for smaller or more niche populations.

While interpreting the results, we might consider that these studies are
pioneering the path of personal values change. Taking into account the time effect
discussed before, we can assume there are other factors that can influence these
results. Starting with the individual characteristics of sampled subjects, the
randomization of the selection process, most studies use convenience samples of
people going through the events. Partly, the variability of the chance can be
explained by the use of different scales or the variation in the time period between
the initial measure and the measure post event.

Limits
Results from previous studies show that values measured with Portrait Value

Questionaire and Schwartz Value Survey yield different relations with personality
(Parks-Leduc, Feldman, Bardi, 2015). This means that the current results can be
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biased by the use of those two different scales and the combined analysis of their
measures.

Some of the samples used in calculating the combined effect sizes are small
and this is a source of error. There is a possibility that using G instead of Cohen’s D
can lead to higher error associated with small samples. (Lin, 2018)

There are several factors that could have contributed to this effects, within
is the time effect. As results support, time had an effect on personal values so we
have to be careful when interpreting the resulted data because in all other events
effect could be a factor of time. Moreover, each event has a limited number of
reseach teams evaluating it from the perspective of personal value change.

Future results

The field can expand in the direction of testing these changes in personal
values by controlling the environment and the event. This means that using guided
imagination, films and virtual reality, we can verify some of the mechanisms and
directions of change in a variety of populations. More priming intervention studies
are needed in order to conclude that the values do change in this priming process.
Follow up measures are also needed because is would be valuable to know for how
long do values stay in the new order before they regress to the initial hierarchy.

More leaterature and research is need for verifying replicability of the results
in the same and different participants. We consider this to be fundamental with the
argument that it postulated the current state of the research, with identifying the gaps:
not enough replicating studies for each event or value type or participant, some proof
of change with no event being the main predictor for the change, as the studies where
the passing of time was the sole measurement, the need to verify other parameters
which could be useful in understanding the change, as are mindset change, how
influencable those people are, their personality, their trait emotions, if they have any,
the level of self -awareness. We also consider that being a well-being and life span
area of human functioning, we could be interested in asking how this changes
corelate with improved or reduced well-being, life satisfaction and cognitive
dissonance.

Conclusions

Our results demonstrate that value hierarchy changes on small groups and
niche population samples, not only in the cohort analysis, conducted on houndreds
of thousands of people at once. This supports the necessity of developing new studies
that identify specifically how values change for specific events and people cand be
beneficial in understanding an individualized change, not just a generic one and what
mechanisms sustain the chance. This research field can have profound implications
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in explaining mental health fluctuations in the general population. More research is
needed that measure the relation between how much personal values change, the
severity of mental health problems and how affected is the life satisfaction of the
person. We consider that this deepened understanding in the field of personal values
research could potentially improve our understanding of both changes in mental
functioning and identity.
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Abstract

Research on cognitive behaviour therapy (CBT) for depressed and anxious
orphaned adolescents in Malaysian sheltered homes is limited. This
randomised controlled trial evaluated the effectiveness of group CBT, known
as the SAHABAT programme, compared to a waitlist control. One hundred
thirty-nine orphaned adolescents from nine sheltered homes participated:
SAHABAT (4 homes, n =71) and waitlist control (5 homes, n = 68), selected
through clustered sampling. The SAHABAT group attended eight sessions
over a month, while the control group received no intervention.
Psychological outcomes were assessed at six-time points over six months
using five self-report questionnaires. Generalised linear multi-modelling
analysis showed that the SAHABAT programme had mild to moderate
effects in reducing depression (n?> = .05), anxiety (m* = .05), negative
automatic thoughts (n? = .05), and anger (n? = .07). It also significantly
improved self-esteem (n? = .02). Depression symptoms reduced from mild to
minimal, anxiety from moderate to mild, negative automatic thoughts from
high to low, and anger from mildly elevated to normal, while self-esteem
increased. The SAHABAT programme positively impacted mental health
outcomes over six months post-intervention. The findings highlight
SAHABAT’s positive impact and the need for enhanced mental health
policies for vulnerable adolescents in Malaysia.

Keywords: Anxiety, depression, group cognitive behavioural therapy,
negative automatic thoughts, orphaned adolescents, self-esteem
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Official statistics on orphans and orphanages in Malaysia remain limited,
resulting in insufficient information regarding the mental health and well-being of
orphaned children. Recent estimates indicate that approximately 64,000 children
reside in institutional care, encompassing both registered and unregistered
government and private orphanages (OrphanCare Foundation, 2020). These
institutions frequency house a heterogeneous population comprising orphans and
non-orphans from diverse family circumstances (Registrar of Societies Malaysia,
2013).

Studies indicate that more than 80% of children and adolescents residing in
Malaysian orphanages or foster care facilities experience significant mental health
issues, a stark contrast to the approximately 20% prevalence observed in the general
adolescent population (Jayakumar, 2023). Orphans in institutional care frequently
demonstrate elevated levels of emotional distress, including depression, anxiety, and
diminished self-esteem (Mohammadzadeh et al., 2018). In Malaysia, reported
prevalence rates of depression and anxiety among institutionalised youth range from
70.9% to 85.2% and 80.1% to 82.3%, respectively, with 64.1% experiencing
comorbid symptoms (Mukhtar et al., 2021; Mohammadzadeh et al., 2018). Higher
levels of depression and anxiety are strongly associated with increased negative
automatic thoughts (Mukhtar et al., 2021), while 84.7% of institutionalised
adolescents report experiencing stress and 70% exhibit low self-esteem
(Mohammadzadeh et al., 2018). Collectively, these findings underscore the
substantial emotional burden faced by this population and the urgent need for
effective, targeted mental health interventions for vulnerable institutionalised youth.

For decades, cognitive behavioural therapy (CBT) has been widely
recognised as an effective intervention for adolescent depression and anxiety (James
et al., 2015; Keles & Idsge, 2018; Kreuze et al., 2018; Zhou et al., 2015) as well as
anger-related difficulties (Dejid, Delgerjav, & Tsogzolmaa, 2022). CBT has been
shown to effectively reduce negative automatic thoughts in adolescents, with
cognitive restructuring was mediating improvements in depressive and anxiety
symptoms (Topper et al., 2023). Emerging evidence further demonstrates that CBT
reduces ruminative thoughts (Mirzaian et al., 2023) and self-harming cognitions
(Elahabadi, 2025). Mediation findings additionally indicate that decrease in negative
automatic thoughts partially account for broader reductions in depression and
anxiety, underscoring the central importance of targeting maladaptive cognitions in
adolescent CBT (Florean et al., 2024).

Randomised control trials (RCTs) evaluating CBT have consistently
reinforced its efficacy. Meta-analysis evidence demonstrates that CBT significantly
reduces subclinical depressive symptoms in youths both immediately post-treatment
and at subsequent follow-up assessments (Gearing et al., 2013; James et al., 2015;
Keles & Idsge, 2018; Rasing et al., 2017; Weisz et al., 2006, Zhou et al., 2015). In
Malaysia, Saw et al. (2020) reported that the STAR school-based CBT programme
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produced significant reductions in adolescent depressive symptoms compared with
a waitlist control. However, most Malaysian research examining CBT for adolescent
depression and anxiety is limited to case studies (Chee et al., 2023) and lacks
comparison groups (Zakaria et al., 2021). Only a small number of RCTs targeting
anxiety among Malaysian adolescents exist, and those that do primarily focus on
non-CBT interventions (Ab Ghaffar et al., 2019; Mohammadzadeh et al., 2020).

Globally, CBT programmes such as Coping Cat and FRIENDS have met the
criteria for empirically supported treatment and have demonstrated effectiveness in
both preventing and treating anxiety disorders and depression among school-aged
children and adolescents (Cooper & Jacobs, 2011; Hollon & Beck, 2013). Their
efficacy has also been documented across diverse and underserved contexts,
including economically disadvantaged urban communities (Cooley-Strickland et al.,
2011), children and adolescents from low socio- economic backgrounds in Puerto
Rico (Rodgers & Dunsmuir, 2015), and orphaned youth in Mexico orphanages
(Gallegos-Guajardo et al., 2015).

Similarly, a universal school-based CBT package in Sri Lanka yielded
significant post-intervention increases in self-esteem and reductions in depressive
and anxiety symptoms, although these effects were less stable at follow-up (Perera
et al., 2020). Additionally, an RCT incorporating problem-solving and assertiveness
training demonstrated improvements not only in self-esteem but also in overall
mental health, problem-solving abilities, and communication skills among
adolescent girls (Sharif et al., 2021). Collectively, these findings indicate that CBT-
based interventions are effective in enhancing adolescent self-esteem while
simultaneously improving broader emotional and functional outcomes.

Furthermore, CBT is widely recognised as an effective intervention for
anger in adolescent (Matthys & Schutter, 2021), incorporating skills such as emotion
recognition, relaxation, and problem-solving to reduce aggressive responses.
Although traditional CBT yields small to moderate effects, emerging evidence
indicates that exposure-based and mechanistically informed approaches show
greater promise, particularly by targeting underlying processes such as frustration
tolerance and emotion regulation (Naim et al.,, 2023). School-based anger
management programmes similarly report improvements in communication and
problem-solving skills, although their effectiveness varies depending on delivery
format and the degree of caregiver involvement (Anjanappa et al., 2023). Overall,
CBT remains a first-line psychosocial treatment for adolescent anger, with growing
support for adapted interventions design to enhance long-term outcomes (Richard et
al., 2022).

Despite CBT being widely recognised as the gold standard in psychotherapy,
with substantial evidence demonstrating its superiority or equivalence to alternative
treatments (David et al., 2018), rigorous outcome research in Malaysia, particularly
RCTs involving adolescents and orphaned youth remains limited. Existing local
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studies are scarce, often relying on randomized control designs, and rarely assess
multiple internalising and emotional outcomes simultaneously. Furthermore, there is
a notable lack of published RCTs in Malaysia evaluating the effectiveness of group-
based CBT programmes, and no study to date has examined the SAHABAT
programme (Mukhtar, 2014) using procedures consistent with CONSORT 2010
guidelines.

Purpose of the Study

This study addresses these gaps by conducting a CONSORT-aligned RCT
comparing group-based CBT (SAHABAT programme) with a waitlist control to
evaluate its effectiveness in reducing depression, anxiety, anger, and negative
automatic thoughts, and in enhancing self-esteem among Malaysian orphaned
adolescents residing in non-government- run sheltered homes. SAHABAT, a Malay
term meaning “friends,” reflects the programme’s emphasis on supportive, peer-
based learning. By generating robust RCT evidence, this study has the potential to
inform and strengthen mental health interventions for this vulnerable population.

Method

Pilot Study

A preliminary pilot study was conducted to evaluate the feasibility,
acceptability, and potential effectiveness of the SAHABAT programme, as well as
its suitability for replication in similar settings. Forty orphaned adolescents were
initially screened for symptoms of depression and anxiety using the Beck Depression
Inventory—Malay version (BDI-Malay; Beck, 1961; Mukhtar & Oei, 2008) and the
Beck Anxiety Inventory—Malay version (BAI- Malay; Beck et al., 1988; Mukhtar &
Zulkefly, 2011). Nineteen adolescents aged 13—17 years, residing in a Malay-
operated, non-governmental sheltered home in Selangor and meeting criteria for
depression (BDI-Malay > 10) and anxiety (BAI-Malay > 8), were recruited to
participate. Participants engaged in eight bi-weekly group sessions of the
SAHABAT programme over one month. Findings indicated that the SAHABAT
programme was feasible, well-received by participants, culturally adaptable, and
effective in alleviating depressive and anxious symptoms, supporting its potential
for replication in similar contexts.
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Primary Study

Sampling

A randomized controlled trial (RCT) was conducted. The sampling frame,
comprising both orphans and non-orphans residing in Malay-operated, non-
governmental sheltered homes, was compiled using records from the Registrar of
Societies Malaysia, the Department of Social Welfare Malaysia, and the Department
of Islamic Selangor. Selangor was selected as the study site due to its accessibility
to a high number of registered sheltered homes that can potentially draw a larger
sample size and the relatively high prevalence of adolescent depression and anxiety
compared to other Malaysian states (Institute for Public Health, 2022). Government-
run sheltered homes were excluded to ensure consistency in governance and
facilities, and minimize potential sources of bias. Moreover, government-run
sheltered homes were not included because there are very few of them in Malaysia.
Most residential facilities for children and adolescents are run by non-governmental
organizations, making nongovernmental-run homes more accessible and
representative for this study. Cultural and linguistic considerations were prioritized,
focusing on Malay-operated, non-governmental homes to ensure contextual
relevance and reduce language barriers.

Administrators and participants were briefed on the purpose, duration, and
procedures of the study. Informed consent was obtained from home administrators,
who served as legal guardians for the adolescents.

The inclusion and exclusion criteria for the RCT of this study were
determined by the study authors, both of whom are experienced clinical
psychologists. Sheltered homes were eligible for inclusion if they were Malay-
operated, non-governmental facilities providing accommodation, food, financial
assistance, medical access, and national-school education to underprivileged
children and adolescents, including both orphans and non-orphans. Exclusion
criteria comprised government-run sheltered homes, non-Malay-operated sheltered
homes, religious schools, homeschooling centres, and management offices that do
not provide residential care. Facilities were also excluded if they housed fewer than
three adolescents, accommodated adults or older persons, or served populations with
physical or intellectual disabilities. Kindergartens, childcare centres, nursing homes,
and community service centres were similarly excluded.

A multi-stage cluster sampling strategy was utilised. Seventeen Malay-
operated, non- governmental sheltered homes initially met the eligibility criteria;
however, eight withdrew prior to recruitment, resulting in nine homes being retained
as the final sampling units. By coincidence, each of these homes was located in a
different district of Selangor, forming nine distinct clusters. The Accuracy in
Parameter Estimation (AIPE) method was applied to enhance precision in population
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parameter estimation, ensuring adequate sample sizes with appropriately narrow
confidence intervals.

This study employed a two-arm, parallel, open, single-blinded RCT with a
pre-test and post-test experimental design. The objective was to compare the
effectiveness of the SAHABAT programme with that of a waitlist control condition
in reducing depression, anxiety, negative automatic thoughts, and anger, as well as
in enhancing self-esteem. Single-blinded simple lottery randomisation was
employed to allocate the participating sheltered homes to either the intervention or
waitlist control group.

Participants

Eligible participants were invited to voluntarily participate, with explicit
clarification of the study objectives, expectations, and their right to withdraw at any
time. Participants were eligible if they were orphans aged 13—17 years exhibiting
depressive and/or anxiety symptoms (BDI-Malay > 10; BAI-Malay > 8), had resided
in the shelter for at least one day, and demonstrated proficiency in the Malay
language. Exclusion criteria included being a non- orphan, having a learning disorder
or organic brain disorder, current use of psychotropic medication, engagement in
ongoing psychotherapy, or absence during the recruitment period. Non-orphans were
excluded because the project’s funding was specifically allocated for interventions
targeting the well-being of orphaned adolescents. Participants aged 13—17 years were
recruited to guarantee adequate cognitive and linguistic competence for participation
in cognitive-behavioral therapy (CBT) (Halder & Mahato, 2019). While factors such
as parental loss and resilience are known to influence emotional distress, practical
constraints limited the comprehensive assessment of these variables.

Figure 1 presents the CONSORT flow diagram. Initially, 17 Malay-
operated, non- governmental run sheltered homes (N = 632 adolescents) were
randomised, resulting in four homes (n=71) being assigned to the intervention group
and five homes (n = 68) to the waitlist control group. Of the 632 potential
participants, only 243 adolescents from the nine consenting homes were eligible for
further screening. Among these, 139 orphaned adolescents met the inclusion criteria
and were retained in the final sample, with 71 allocated to the intervention group and
68 to the waitlist control group. The slight imbalance in group sizes resulted from
the cluster-level randomisation procedure, whereby all adolescents within each
randomised home were assigned to the same study arm.
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Figure 1. CONSORT Flow Chart

Following completion of the RCT, the SAHABAT programme and its
accompanying materials were offered to participants in the waitlist control group;
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however, attrition prevented some individuals from participating in the post-trial
intervention. Subsequently, the intervention was also disseminated to non-orphaned
adolescents residing in non—Malay- operated sheltered homes.

Intervention

The SAHABAT manual, developed in Malay, consists of eight structured
core sessions: Session 1 focused on ice-breaking activities, personal perceptions, and
self- evaluation; Session 2 introduces relaxation strategies, self-esteem building, and
anger management; Session 3 addresses the recognition of physiological symptoms,
cognitive distortions, emotions, and behaviours; Session 4 emphasises strategies for
modifying cognitive distortions to facilitate emotional and behavioural change;
Session 5 covers problem-solving skills; Session 6 guides participants in identify
their support system; Session 7 focuses on cultivating inner peace through positive
self-talk; and Session 8 involves a review and consolidation of learning, culminating
in a celebration of participants’ progress.

Measures

The BDI-Malay (Beck et al., 1961; Mukhtar & Oei, 2008) and the BAI-
Malay (Beck et al., 1988; Mukhtar et al., 2011) both demonstrated strong construct
validity and high internal consistency in Malay samples (o = .90). The Automatic
Thoughts Questionnaire (ATQ-Malay) (Hollon & Kendall, 1980; Oei & Mukhtar,
2008) showed good factorial validity with Cronbach’s alphas ranging from .83 to
.93. The Beck Youth Inventories—Anger Scale (BANI-Y Malay) (Beck et al., 2005;
Ding et al., 2021) demonstrated excellent reliability (o = .92) and convergent
validity. The Rosenberg Self-Esteem Scale (RSES-Malay) (Rosenberg, 1965; Mohd
Jamil, 2006) also showed acceptable psychometric properties in Malay adolescents,
with alphas around .80.

Data Collection

At each measurement interval of pre-intervention (T1), mid-intervention
(T2), immediate post-intervention (T3), 1-month follow-up (T4), 3-month follow-up
(TS), and 6- month follow-up (T6), participants completed a battery of validated
Malay-language versions of standardised questionnaires. The waitlist control group
did not receive the intervention across the six measurement points.

Data Analyses

Data analyses comprised descriptive statistics, independent samples t-tests,
and assumption testing for normality. A generalized linear mixed model (GLMM)
was subsequently implemented in SPSS to enhance the robustness of the inferential

144 RCT of Group CBT (SAHABAT) for Orphaned Adolescent Mental Health



Articles Section

analyses by accounting for inter-individual variability nested within sheltered
homes. The GLMM examined the effects of the SAHABAT programme, relative to
the waitlist control condition, on depression, anxiety, negative automatic thoughts,
self-esteem, and anger across the six measurement points. Sociodemographic
covariates, baseline scores, intervention group, time, and the group x time interaction
term were included as fixed effects, whereas sheltered homes were modelled as
random effects to account for cluster-level dependency. Model fit was evaluated
using Akaike’s Information Criterion (AIC), and Bonferroni-adjusted significance
thresholds were applied (p <.05). Effect sizes were calculated using eta-squared (1?).

Results

Table 1 presents the sociodemographic characteristics of the orphaned
adolescents in the RCT. Nearly all participants were Malay (99.9%) and all identified
as Muslim (100%). The mean age of the sample was 14.81 years (SD = 1.36).
Younger adolescents (13—15 years) constituted 67.6% (n = 94), while older
adolescents (16—17 years) comprised 32.4% (n = 45). The sample included 63 males
(45.3%) and 76 females (54.7%). A majority of participants were single orphans
91.4% (n=127), with 8.6% (n = 12) identified as double orphans. Additionally, 54%
(n="175) reported having previously attended school-based counselling, whereas 46%
(n = 64) had never engaged in counselling services.

A comparison between the SAHABAT intervention group and the waitlist
control group at pre-intervention (T1) indicated no significant differences in age
category, gender, or orphan status. Religious affiliation, ethnicity, and type of
education were not statistically analysed due to near-homogeneity of the sample, as
almost all participants were Malay Muslims enrolled in public schools. Although a
significant difference emerged in prior counselling attendance, most adolescents had
participated only once or twice, with fewer than three sessions reported overall.

Table 1. Sociodemographic characteristics of orphaned adolescents at pre-intervention for
SAHABAT and waitlist control (n = 139)

Socio- Total SAHi%BAT WailthSt Total Statitical
demographic (n=T71) (n=68) test
characteristics n % n % n 9% N

Age (Mean = 14.81, SD = 1.37)

Age group (years)

13-15 94 67.6 44 46.8 50 53.2 94 ¥ =1.62 .20
16-17 45 324 27 60.0 18 40.0 45
Gender

Male 76 547 43 56.6 33 434 76 ¥ =157 21
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Socio- Total SAH_ABAT Wa_lthst Total Statitical
demographic (n=171) (n=068) test
characteristics n % n % n % N
Female 63 453 28 444 35 55.6 63
Type of orphan
Single 127 914 66 520 61 48.0 127 =15 70
Double 12 8.6 5 41.7 7 58.3 12
HoCA
Attended 75 54.0 45 60.0 30 40.0 75 ¥ =4.44 .04%*
Never attended 64 46.0 26 40.6 38 59.4 64

Note: Significant at *p < .05 (2-tailed); HOCA = History of counselling attendance

Table 2 presents baseline comparisons between the SAHABAT intervention
and waitlist control groups. Independent samples t-tests indicated no significant
differences in pre-intervention (T1) scores for depression (¢ =-.15, p = .88), anxiety
(t=1.90, p = .06), negative automatic thoughts (¢ = 1.88, p = .06), self-esteem (¢ =
78, p = .44), or anger (¢ = 1.91, p = .06), confirming equivalence between groups

prior to the intervention.

Table 2. Depression, anxiety, negative automatic thoughts, self-esteem, and anger of
orphaned adolescents at pre-intervention for SAHABAT and waitlist control (n = 139)

SAHABAT Waitlist Statistical
Measure Mean (SD) Mean (SD) p
test
n="71 n =068
BDI-Malay 17.73 (9.90) 17.97 (8.92) t(137)=-15 .88
BAI-Malay 23.44 (10.62) 20.16 (9.66) t(137)=1.90 .06
ATQ-Malay 39.28 (10.22) 35.68 (10.26) t(137)=1.88 .06
RSES-Malay 31.86 (3.71) 31.37 (3.72) t(137)=.78 44
BANI-Y Malay 22.65 (9.24) 19.29 (11.43) t(137)=1.91 .06

Note: Significant at *p < .05 (2-tailed).

Table 3 presents the mean depression scores and standard errors for the
SAHABAT and waitlist control groups across six measurement points.

Table 3. Means and standard errors of depression, anxiety, negative automatic thoughts,
anger, and self-esteem for SAHABAT and waitlist control across time (n = 139)

Time Group Mean SE 95% CI
LL UL
BDI-Malay
T1 Pre-intervention SAHABAT 18.40 1.54 15.38 21.42
Waitlist control 18.91 1.64 15.70 22.13
T2 Mid-intervention SAHABAT 13.24 1.54 10.22 16.26
Waitlist control 17.03 1.64 13.80 20.25
T3 Post-intervention SAHABAT 8.60 1.54 5.58 11.62
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Time Group Mean SE 95% CI
LL UL
Waitlist control 16.35 1.65 13.11 19.60
T4 1-month post-intervention SAHABAT 9.78 1.55 6.74 12.81
Waitlist control 15.37 1.66 12.11 18.63
T5 3-month post-intervention SAHABAT 6.56 1.55 3.51 9.61
Waitlist control 14.43 1.69 11.11 17.74
T6 6-month post-intervention SAHABAT 6.56 1.67 3.28 9.83
Waitlist control 14.79 1.71 11.43 18.15
BAI-Malay
T1 Pre-intervention SAHABAT 23.73 1.56 20.67 26.79
Waitlist control 21.83 1.51 18.87 24.79
T2 Mid-intervention SAHABAT 18.45 1.56 15.39 21.50
Waitlist control 22.45 1.52 19.47 2543
T3 Post-intervention SAHABAT 14.50 1.56 11.44 17.56
Waitlist control 21.09 1.54 18.07 24.11
T4 1-month post-intervention SAHABAT 14.72 1.57 11.64 17.81
Waitlist control 20.80 1.55 17.76 23.54
T5 3-month post-intervention SAHABAT 10.80 1.58 7.69 13.90
Waitlist control 19.72 1.59 16.59 22.85
T6 6-month post-intervention SAHABAT 12.28 1.78 8.79 15.78
Waitlist control 20.30 1.65 17.07 23.54
ATQ-Malay
T1 Pre-intervention SAHABAT 40.25 491 30.61 49.88
Waitlist control 36.39 3.96 28.61 44.16
T2 Mid-intervention SAHABAT 33.28 491 23.64 4291
Waitlist control 36.19 3.96 28.41 43.97
T3 Post-intervention SAHABAT 30.15 491 20.51 39.79
Waitlist control 36.01 3.97 28.22 43.81
T4 1-month post-intervention SAHABAT 30.82 4.91 21.18 40.47
Waitlist control 36.87 3.98 29.06 44.69
TS5 3-month post-intervention SAHABAT 30.82 491 21.18 40.47
Waitlist control 36.87 3.98 29.06 44.69
T6 6-month post-intervention SAHABAT 28.77 4.97 19.02 38.53
Waitlist control 34.93 4.01 27.07 42.80
BANI-Y Malay
T1 Pre-intervention SAHABAT 21.44 2.26 17.01 25.87
Waitlist control 20.86 1.42 18.08 23.64
T2 Mid-intervention SAHABAT 15.24 2.26 10.81 19.67
Waitlist control 20.44 1.43 17.63 23.25
T3 Post-intervention SAHABAT 13.02 2.26 8.58 17.45
Waitlist control 20.25 1.44 17.42 23.08
T4 1-month post-intervention SAHABAT 12.67 2.26 8.23 17.12
Waitlist control 21.47 1.46 18.61 24.33
T5 3-month post-intervention SAHABAT 10.14 227 5.69 14.60
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Time Group Mean SE 95% CI
LL UL
Waitlist control 21.69 1.49 18.76 24.62
T6 6-month post-intervention SAHABAT 10.11 2.36 5.48 14.75
Waitlist control 20.09 1.53 17.08 23.09
RSES-Malay
T1 Pre-intervention SAHABAT 32.02 .64 30.77 33.27
Waitlist control 31.70 .82 30.09 33.31
T2 Mid-intervention SAHABAT 34.10 .64 32.86 35.35
Waitlist control 31.87 .82 30.25 33.49
T3 Post-intervention SAHABAT 34.67 .64 33.42 3591
Waitlist control 32.30 .83 30.66 33.93
T4 1-month post-intervention SAHABAT 34.59 .64 33.32 35.85
Waitlist control 31.91 .83 30.27 33.54
T5 3-month post-intervention SAHABAT 36.23 .65 34.95 37.51
Waitlist control 32.25 .85 30.58 33.92
T6 6-month post-intervention SAHABAT 36.55 75 35.09 38.01
Waitlist control 3291 .88 31.19 34.63

The results of the generalized linear mixed model (GLMM) analyses,
presented in Table 4, indicate that the SAHABAT programme produced significant
improvements across multiple psychological outcomes. A significant group x time
interaction was observed for depression [F(5, 729) = 6.53, p <.001, n? = .05; small
effect], anxiety [F(5, 723) = 7.64, p < .001, n?> = .05; small effect], negative
automatic thoughts [F(5, 734) = 6.89, p < .001, n? = .05; small effect], and anger
[F(5,728)=10.66, p <.001,n*>=.07; moderate effect]. These results indicate that the
SAHABAT group demonstrated significantly greater reductions in these outcomes
over time (T1-T6) compared to the waitlist control group.

Between-subject analyses further confirmed significant group differences
for depression [(F(1, 729) = 8.48, p <.001, n?> = .13; moderate effect], anxiety [F(1,
723) =9.77, p < .001, n?> = .07; moderate effect], negative automatic thought [F(1,
734) = 34, p <.001, 1> = .00, small effect], and anger [F(1, 728) =9.27, p < .01,
= .06; moderate effect]. These findings highlight the efficacy of the SAHABAT
programme relative to the control.

Within-subject analyses revealed significant reductions over time (T1-T6) in
depression [F(5,729) = 27.12, p < .001, n?> = .17, large effect], anxiety [F(5, 723) =
15.02, p <.001, n?>=.10; moderate effect], negative automatic thoughts [F(5, 734) =
7.88, p<.001, n2 = .05, small effect], and anger [F(5, 728) =9.93, p <.001, n2 =.07;
moderate effect].

For self-esteem, a significant but small group X time interaction was
observed (F(5, 730) = 3.30, p < .001, n? = .02), indicating that the SAHABAT
programme significantly led to greater improvements over time compared to the
waitlist control in enhancing self-esteem. Between-subject analyses demonstrated a
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moderate effect [F(1, 730)=10.65, p <.001, n*>=.07], while within-subject analyses
showed a small but significant effect of time [F(5, 730) = 7.41, p <.001, n? = .05].
Notably, only participants in the SAHABAT group exhibited a significant increase
in self-esteem over time (T1-T6).

Table 4. Effectiveness of the SAHABAT and waitlist control
on depression across time (n = 139)

Grand  SE 95% CI F dfi df> p n
mean LL UL

BDI-Malay

Fixed effect 13.00 45 1212 13.86 47.63 20 729 p<.001** 26
model

Random effect 1333 1.03 1131 1536  42.08 20 729 p<.001*¥* 23
model

Group 8.48 1 729 p<.01%* 13
Time 27.12 5 729 p<.001** .17
Group x Time 6.53 5 729 p<.001** .05
BAI-Malay

Fixed effect 17.92 S5 1685  19.00  30.12 20 723 p<.001* .18
model

Random effect 1839 094 1653 2024 2615 20 723 p<.001* .16
model

Group 9.77 1 723 p<.001* .07
Time 15.02 5 723 p<.001* .10
Group x Time 7.64 5 723 p<.001%* .05
ATQ-Malay

Fixed effect 33.40 59 3224 3456 2357 20 734 p<.001* .15
model

Random effect 3428 3.10 28.19 4037 2194 20 734 p<.001* .13
model

Group .34 1 734 p<.001%* .00
Time 7.88 5 734 p<.001* .05
Group x Time 6.89 5 734 p<.001* .05
BANI-Y Malay

Fixed effect 17.91 50 1693 1890 2387 20 728 p<.001** |15
model

Random effect 17.28 125 1484 19.73  19.87 20 728 p<.001** .13
model

Group 9.27 1 728 p<.01* .06
Time 9.93 5 728 p<.001** .07
Group x Time 10.66 5 728 p<.001** .07
RSES-Malay

Fixed effect 33.54 27 33.02 3407 1697 20 730 p<.001** .11
model
RCT of Group CBT (SAHABAT) for Orphaned Adolescent Mental Health 149



Articles Section

Grand SE 95% CI F dfi df> p n
mean LL UL
Random effect 33.42 45 3255 3430 1293 20 730 p<.001** .09
model
Group 10.65 1 730 p<.01%* .07
Time 7.41 730 p<.001** .05
Group x Time 3.30 5 730 p<.01* .02

Note: Significant at **p < .001 (2-tailed), *p < .01 (2-tailed).

Figures 2-5 depict the magnitude of symptom reduction within the
SAHABAT group from pre-intervention to post-intervention. Mean depression
scores decreased from the mild range (M = 18.40) to minimal levels (M = 6.56),
while mean anxiety scores declined from moderate (M = 23.73) to mild levels
(M = 12.28). Negative automatic thoughts were reduced from high (M = 40.25) to
low (M = 28.77), and anger scores decreased from mildly elevated (M = 21.44,
T-score = 54-57) to the average range (M = 10.11, T-score = 42-47).

Figure 6 illustrates a corresponding increase in self-esteem, with mean
scores rising from M = 32.02 to M =36.55, indicating a significant enhancement that
SAHABAT programme in fostering positive self-worth.

Overall, these findings demonstrate that the SAHABAT programme
effectively promotes psychological well-being by reducing depression, anxiety,
negative automatic thoughts, and anger, while simultaneously enhancing self-
esteem. The observed improvements further underscore the intervention’s
superiority over the waitlist control.
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Figure 2. Group and time interaction effect of the SAHABAT and waitlist control
on depression across time (n = 139)
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Figure 3. Group and time interaction effect of the SAHABAT and waitlist control
on anxiety across time (n = 139)
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Figure 4. Group and time interaction effect of the SAHABAT
and waitlist control on negative automatic thoughts across time (n=139)
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Figure 5. Group and time interaction effect of the SAHABAT

and waitlist control on anger across time (n=139)
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Figure 6. Group and time interaction effect of the SAHABAT and waitlist control
on self-esteem across time (n=139)
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Discussion

The SAHABAT programme demonstrated a lasting positive impact on the
mental health of orphaned adolescents, with benefits sustained for at least six months
post- intervention. Compared to the waitlist control, participants in the SAHABAT
group exhibited significant reductions in depression, anxiety, and negative automatic
thoughts, with small effect sizes, alongside moderate reductions in anger. Self-
esteem also improved, albeit with a small effect size, underscoring the intervention’s
long-term effectiveness.

Consistent with prior research, Keles and Idsge (2018) noted that while
group-based CBT interventions initially yield strong post-intervention effects, these
effects may diminish over time. In the present study, significant reductions in
depression, anxiety, negative automatic thoughts, and anger, as well as increases in
self-esteem, were observed immediately following the intervention (T3, 8th session).
These improvements were likely initiated by cognitive restructuring during the mid-
intervention phase (T2; 3rd—4th sessions), followed by behavioral strategies
implemented between T2 and T3 (5th—6th sessions), which effectively managed
symptoms. Reinforcement of cognitive components during the final sessions (T3;
7th—8th sessions) further strengthened the intervention’s efficacy, echoing Tang et
al.’s (2005) observation that substantial cognitive shifts typically precede symptom
reductions after approximately four CBT sessions.

The small effect sizes observed in this study may be partially attributable to
the adherence to stringent CONSORT-aligned research protocols and intention-to-
treat analyses, which tend to yield conservative estimates of intervention effects
(Keles & Idsge, 2018). Other factors influencing reduced effect sizes include the
absence of clinical populations treated with active comparison groups, participant
attrition, and limited follow-up assessments (Keles & Idsge, 2018; Zhou et al., 2015).
Moreover, cross-cultural adaptation may play a role in moderating treatment
efficacy, as CBT studies conducted outside North America often report smaller
effect sizes (Weisz et al., 2006).

Compared to Saw et al. (2020), in which a CBT intervention for secondary
school students produced moderate-to-large effect sizes for depression and negative
automatic thoughts, the SAHABAT programme yielded smaller gains. This
discrepancy may reflect the heightened psychological vulnerability of orphaned
adolescents residing in sheltered homes. Nonetheless, the SAHABAT programme
demonstrated transdiagnostic efficacy, effectively addressing primary concerns
(depression and anxiety) and secondary outcomes (negative automatic thoughts,
anger, and self-esteem), consistent with evidence supporting transdiagnostic CBT
across diverse populations and formats (Cuijpers et al., 2023; Reinholt & Krogh,
2014; Riise et al., 2021; Zakaria et al., 2021).
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RCTs consistently support CBT over passive controls in treating various
child and adolescent mental health disorders, including depression and anxiety
(Hamedi et al., 2020; Keles & Idsege 2018; Zhou et al., 2015, Wergeland et al., 2021),
as well as secondary targets such as negative automatic thoughts (Florean et al.,
2024; Mirzaian et al., 2023; Saw et al., 2020; Topper et al., 2023; Elahabadi, 2025),
self-esteem (Waite et al., 2012; Wergeland et al., 2021), and anger (Dejid, Delgerjav,
& Tsogzolmaa, 2022).

The enduring benefits of SAHABAT align with evidence highlighting the
role of booster sessions in consolidating CBT outcomes, especially comparing to
passive controls (Gearing et al., 2013; Vittengl et al., 2019). While this study did not
employ DSM-5 diagnostic criteria, participants were recruited based on symptom
severity, reflecting the programme’s dual function as both treatment and prevention.
Small effect sizes in CBT-based prevention programs for depression and anxiety
have been reported in prior studies (Rasing et al., 2017; Werner-Seidler et al., 2017).

At the 1-month post-intervention assessment in this study, participants
exhibited fluctuations in scores, with increases in depression, anxiety, negative
automatic thoughts, and anger, accompanied by a decline in self-esteem. These
variations were likely due to participant absences during data collection, as many
spent the year-end school holidays with relatives and returned to the sheltered homes
only after school resumed, approximately six weeks later. Despite these short-term
inconsistencies, subsequent assessments at 3 and 6 months post-intervention
demonstrated steady decreases in depression, anxiety, and negative automatic
thoughts, along with improvements in self-esteem, indicating the sustained
effectiveness of the SAHABAT programme.

Cultural and familial factors may constrain the application of CBT to
behavioral rather than cognitive domains (Halder & Mahato, 2019); nevertheless,
the SAHABAT programme proved effective within the complex familial and Malay
cultural context of orphaned adolescents. Notably, the short-term, 8-session
intervention was sufficient to achieve meaningful improvements, consistent with
prior reports of brief CBT (<10 sessions) effectively treating depression, anxiety,
negative automatic thoughts, low self-esteem, and anger (Beidas et al., 2013; Saw et
al., 2020; Straub et al., 2014; Sukhodolsky et al., 2016; Waite et al., 2012). Despite
challenges inherent to group CBT such as maintaining confidentiality, addressing
diverse clinical needs, and logistical coordination, the intervention remains cost-
effective and feasible within sheltered homes.

A major strength of this study is its strict adherence to CONSORT standards
for quantitative research, which ensured methodological rigor, objectivity, and
validity in assessing variables and causal relationships. The study design was
carefully structured to address the research questions while minimizing extraneous
influences, thereby enabling valid generalizations. The Malay versions of the
questionnaires demonstrated strong reliability and validity, supporting the
robustness of the measurements. Multi-stage cluster random sampling was employed
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to select sheltered homes and allocate participants into the intervention and waitlist
control groups, with clearly defined inclusion and exclusion criteria. Additionally,
the use of Accuracy in Parameter Estimation (AIPE) enhanced the precision of
population estimates, and generalized linear mixed models (GLMM) accounted for
variability across homes. The study was conducted in a naturalistic setting, with the
SAHABAT programme delivered within participants’ sheltered homes, thereby
enhancing ecological validity within the RCT framework. Finally, the intervention
was delivered by trained clinical psychologists, ensuring fidelity and credibility.
Collectively, these methodological strengths provide robust evidence regarding the
effectiveness of CBT in alleviating emotional distress among orphaned adolescents
in Malaysia.

This study has several limitations. The generalizability of the findings is
constrained, as the sample was drawn exclusively from a single state in Malaysia
due to logistical and financial constraints. Additionally, the study focused solely on
registered non-governmental sheltered homes, excluding unregistered facilities,
which may limit the representativeness of the findings for the broader population of
sheltered homes in Selangor. Another notable limitation is the absence of active
comparison groups. While some studies report that CBT is more effective than active
controls (James et al., 2015), others suggest that the inclusion of active control
conditions can inflate the perceived efficacy of psychotherapies (Zhou et al., 2015).
Although CBT has consistently demonstrated effectiveness in reducing depression
and anxiety relative to waitlist controls, its superiority over other psychotherapeutic
approaches remains inconclusive (Tolin, 2010). Despite careful sample size
calculation, a larger sample would have increased the statistical power and
robustness of the analyses. Finally, the follow- up period was limited to six months
post-intervention, which may be insufficient to evaluate long-term outcomes, and
attrition further constrained the ability to conduct extended follow- up assessments.

Conclusion

The SAHABAT programme represents a culturally adapted, evidence-based
CBT intervention that effectively reduces emotional distress and enhances
psychological well- being among orphaned adolescents. Its transdiagnostic
properties, feasibility, and sustained effects highlight its potential as both a
preventive and therapeutic intervention within sheltered home contexts in Malaysia.
To the best of the authors’ knowledge, this study constitutes the first RCT evaluating
group CBT for adolescents with anxiety, low self-esteem, and anger in Malaysia,
and the second for adolescent depression. The findings align with existing literature,
address theoretical and research gaps, and support the biopsychosocial model and
the applicability of CBT in Malaysian populations.
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The eight-session SAHABAT programme demonstrated sustained
improvements in depression, anxiety, negative automatic thoughts, self-esteem, and
anger for at least six months post-intervention. Its user-friendly and cost-effective
format, alongside its superiority over waitlist control, underscores its potential for
wider implementation in schools and community settings, provided challenges such
as the cost of training the therapists, therapist fees, logistical coordination, and
participant engagement are addressed.

School counsellors and mental health agencies are encouraged to consider
integrating SAHABAT into community-based programmes. Additionally, given the
prevalence of mental health issues in non-government-run sheltered homes and the
shortage of mental health professionals in Malaysia, urgent measures are needed to
expand government-run facilities, enhance support for non-governmental homes,
and strengthen foster care systems. The present study contributes to the growing
literature on transdiagnostic CBT for underprivileged adolescents in institutional
care and provides valuable insights into the mental health of orphaned adolescents
in Malay-operated, non-governmental shelters.

Future research should focus on establishing clinical thresholds for mental
health assessments among participants to enhance diagnostic accuracy, ideally
combining structured diagnostic interviews with validated self-report measures.
High-quality RCTs comparing CBT with pharmacological treatments and other
psychotherapeutic approaches, including booster sessions, are warranted. Studies
with larger sample sizes, extended follow-up periods, and diverse populations such
as non-Malay sheltered homes, and diverse settings including schools and
community centres, will improve the generalizability of findings. Additionally,
comparative studies examining manually delivered CBT versus online CBT, as well
as third- wave CBT approaches such as mindfulness-based interventions, are
recommended, given the growing evidence supporting online CBT for alleviating
depression and anxiety among adolescents.

Collectively, the findings of this study underscore the promise of the
SAHABAT programme as a scalable, culturally relevant intervention to promote
psychological well-being and resilience among orphaned adolescents in Malaysia.
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Abstract

Increasing self-esteem through an online intervention may be essential for
students' psychological well-being and academic performance. Based on
Melanie Fennell's cognitive model (1997, 2016), this study investigates the
feasibility of an online intervention program aimed at improving students'
self-esteem. After completing online screening, 33 students (Mg = 22 years,
SDuge = 6.75; 70% females) with low or medium levels of self-esteem
participated in this open-label uncontrolled pilot trial. The primary outcome
measure was the Rosenberg Self-Esteem Scale (RSE). As part of the
intervention program, we utilized psychoeducation and cognitive-behavioral
techniques. Furthermore, due to the pandemic context in which the
intervention's feasibility was tested, we delivered the intervention online, in
working groups. Following this five-week program, participants exhibited
higher levels of explicit self-esteem (d = .74) and lower levels of depression
and anxiety as secondary outcomes (d = .46 for depression and d = .48 for
anxiety). Despite inherent limitations, these results provide initial evidence
supporting the feasibility of an online working group intervention aimed at
improving students' self-esteem.

Keywords: Self-esteem, Internet-delivered intervention, Anxiety,
Depression, Working groups

In the context of personal and professional development, as well as overall
life satisfaction, numerous previous studies have emphasized the importance of
maintaining a healthy level of self-esteem (Arslan, 2019; Coffey & Warren, 2020;
Hawi & Samaha, 2017; Orth & Robins, 2022). This concept has been extensively
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studied over the years due to its influence on various aspects of life, including
academic achievement (Giofré et al., 2017). Furthermore, Rossi et al. (2020)
highlighted how self-esteem can act as a buffer against mental health challenges,
such as fear and loneliness. Despite the consistent emphasis on the significance of
self-esteem, there is reduced evidence supporting online interventions aimed at
enhancing students' self-esteem, particularly in digital learning environments.
However, considering both short and longer-term implications, improving students'
self-esteem should constantly be on the headline of the scholarly focus.

In the short term, the levels of self-esteem among students play a pivotal role
in their academic success (Di Giunta et al., 2013; Keltikangas-Jarvinen, 1992; Marsh
et al., 2006; Pullmann & Allik, 2008). This aspect is of high actuality, since
unfortunately, the percentage of individuals who successfully complete their higher
education remains alarmingly low. According to Eurostat (2020), in Romania, only
25% of the 25-34-year-old population has achieved a high level of educational
attainment, which falls far short of the EU-level target of 40.5%. Looking at the
medium term, self-esteem significantly impacts career decision-making. Research
by Javed and Tariq (2016) has shown that higher self-esteem is associated with fewer
difficulties in making career decisions. In the long term, multiple previous studies
have underscored the impact of self-esteem on mental health (Higdurmaz &
Karahan, 2017; Sowislo & Orth, 2013; Triana et al., 2019). Additionally, students
with higher scores on mental health assessments tend to perform less well
academically across various measures (Jeffries & Salzer, 2020). In today's world, it
is more important than ever to examine students' self-esteem due to the increased
influence of social media and its impact on personal self-concept, especially since
the COVID-19 pandemic (Polyakova et al., 2024). Jan et al. (2017) noted that
spending just one hour on Facebook daily results in a 5.574-point decrease in an
individual's self-esteem score.

Regarding existing interventions for boosting self-esteem, previous research
has demonstrated their effectiveness. These interventions include mindfulness-based
approaches (Randal et al., 2015), physical activity interventions (Liu et al., 2015),
support groups (Adamson et al., 2019), and cognitive-behavioral therapy (CBT)
interventions (Kolubinski et al., 2018; Morton et al., 2012; Swartzman et al, 2021).
However, the unique challenges posed by the COVID-19 pandemic, such as social
isolation and remote work environments, require a more tailored approach.
Additionally, pandemic-related effects, such as increased online activity, heightened
anxiety, and depressive symptoms (Hu et al.,, 2022), need specific attention.
Therefore, while previous interventions have proven effective, the recent context
demands a more customized approach.

In our study, we adopted the framework provided by the Fennell (1997,
2016) model for boosting self-esteem (see Appendix). This model was selected
because it targets the cognitive processes that underlie low self-esteem, addressing
the mechanisms that sustain negative self-beliefs rather than focusing solely on

164 Online Enhancing Students' Self-Esteem



Articles Section

clinical symptoms. This process-oriented focus makes the model particularly
relevant for our non-clinical population, which exhibits subclinical low self-esteem,
depression and anxiety rather than full-blown psychiatric conditions. Notably,
applying the Fennell model in a non-clinical population represents a novel extension
of its use, as most previous research has focused on clinical samples, and enables
preventive as well as enhancement-focused interventions. In addition, having access
to the worksheets and exercises from the author’s self-help guide was an added
advantage, as they facilitated the practical application of the model and offered
participants concrete tools for self-reflection and practicing the proposed strategies.
While this theoretical approach's efficacy was supported by a systematic review in
2018 (Kolubinski et al., 2018), the evidence was primarily derived from clinical
populations.

The Fennell model posits that individuals form negative beliefs and
assumptions about themselves and others based on early experiences, which Fennell
termed “the bottom line.” To protect their psychological well-being, people develop
“rules for living” (e.g., “I must be perfect” or “I must be loved by everyone™).
However, certain trigger situations challenge or break these rules and activate the
“bottom line” (e.g., receiving a low grade or facing rejection). This activation leads
to automatic negative beliefs, emotions (e.g., depression, anxiety), and unhelpful
behaviors (e.g., avoidance or withdrawal). These emotions and behaviors, in turn,
reinforce the negative thoughts, creating a vicious cycle. While this model forms the
basis for CBT interventions aimed at improving self-esteem, its efficacy remains
limited in many studies (Kolubinski et al., 2018; Taylor & Montgomery, 2007). This
limitation may stem from the fact that many CBT interventions primarily target
reducing clinical symptoms (e.g., anxiety and depression), with self-esteem
improvement considered a secondary outcome (Crisp et al., 2014). Consequently,
most research samples consist of clinical patients.

Chandra et al. (2019) emphasized the lack of methods to boost students' self-
confidence and demonstrated the efficacy of self-instruction and cognitive
restructuring techniques in group support settings. A systematic review by Suh et al.
(2019) found no significant differences in outcomes between online and face-to-face
delivery modalities in decreasing perfectionism dimensions, depression, and anxiety.
Additionally, the shift to online teaching reduced opportunities for first-year students
to establish strong relationships with peers and teachers. A recent meta-analysis by
Harris and Orth (2020) confirmed the importance of social relationships in
influencing self-esteem, leading us to opt for delivering our intervention in working
groups.

Given the dearth of interventions designed specifically for students and
considering the unique circumstances brought about by the COVID-19 pandemic,
we developed an intervention aimed at enhancing students' self-esteem, which can
be implemented today thanks to the accessibility provided by the online format.
Moreover, Peyton et al. (2022) conclude that the pandemic does not pose a
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fundamental threat to the generalizability of results from online experiments to other
time periods. The five intervention modules are based on Melanie Fennell's cognitive
behavioral techniques and exercises proposed in her self-help guide for improving
self-esteem (Fennell, 2016), and were adapted for the online group format.

To assess the feasibility of this intervention, we conducted an open-label
uncontrolled trial to measure participants' self-esteem before and after a five-week
period during which they participated in one of our online working groups led by a
clinical psychologist.

Therefore, we started our study with the following hypothesis:

HI1: After the intervention, participants will report a significantly higher
level of self-esteem, both (H1a) explicit and (H1b) implicit, compared to the initial
assessment.

H2: After the intervention, participants will report significantly lower levels
of depressive symptoms, compared to the initial assessment.

H3: After the intervention, participants will report significantly lower levels
of anxiety symptoms, compared to the initial assessment.

H4: After the intervention, participants will report a significantly lower level
of academic burnout, compared to the initial assessment.

HS5: After the intervention, participants will report a significantly higher
level of academic self-esteem, compared to the initial assessment.

Method

Study design

Through a one-arm, open-label, uncontrolled study, we assessed the
feasibility of an online working group intervention aimed at enhancing students' self-
esteem. The primary outcome targeted in the intervention was self-esteem, measured
both explicitly and implicitly. Additionally, data on depressive symptoms, anxiety
symptoms, academic burnout, and academic self-esteem were collected from
students at the beginning and the end of the intervention.

Intervention programme

The group-based intervention was delivered by a clinical psychologist
affiliated with the university, ensuring that the program was implemented by a
professional with expertise. The five intervention modules were based on Melanie
Fennell's cognitive-behavioral techniques and exercises proposed in her self-help
guide for improving self-esteem (Fennell, 2016) and were adapted for the online
group format. For each module, a detailed session plan was prepared, including
exercises, timing, and discussion topics, to guide implementation and ensure
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consistency across sessions. Session plans and related worksheets are available in
Romanian upon request.

In the initial modules, our emphasis was on psychoeducation regarding the
mechanisms involved in forming and maintaining low self-esteem. We introduced
Fennell's model (Fennell, 1997; 2016) and provided college-specific examples. For
instance, when discussing triggering situations, we referenced scenarios such as peer
comparison, receiving low grades, or experiencing romantic rejection. Inspired by
the Socratic Questioning method (Beck, 2011), in the online meetings we used open-
ended questions to explore students' thoughts and self-value condition. As part of
their homework between sessions, students were assigned specific worksheets to
help them better understand their own vicious cycles of maintaining low self-esteem.

The concluding modules concentrated on combating self-criticism and
fostering self-compassion, primarily through the utilization of the double standard
technique (Leahy, 2003). Additionally, to address self-negative thoughts, students
were instructed to recognize the negative beliefs underlying their conditions of
worth, reassess them, and present new evidence supporting more adaptive beliefs
(cognitive restructuring) using specific worksheets. All of these materials have been
translated into Romanian from Melanie Fennell's guide (2016) and can be made
available upon request.

A more detailed overview of the intervention is provided in the Appendix.

Participants and procedure

Following Billingham et al. (2013) recommendations, we estimated an
initial sample size of 25 for adequate statistical power (1-§ = 0.80) in performed
paired samples t-tests for a moderate effect size (d = 0.50).

An email sent to all first-year students through the institutional address by
the Career Counseling and Guidance Centre of the West University of Timisoara
invited them to enroll in an online self-esteem-boosting program, by completing a
Google forms with a force response setting activated in order to prevent missing
data, resulting in 119 participants. After the registration period, the next step was to
select participants for the online intervention. Following the data analysis of the
initial screening, 65 students were invited to join one of the working groups, while
the other 54 were invited to individual counseling sessions.

Participants' selection was based on the following eligibility criteria: low or
moderate levels of self-esteem (i.e., scores <35 on the Rosenberg Self-Esteem Scale,
RSES; Rosenberg, 1965) and low to moderate levels of depression and anxiety (i.e.,
scores <15 on the Patient Health Questionnaire 9, PHQ9; Kroenke et al., 2001, and
scores <15 on the GAD-7; Spitzer et al., 2006). Students who did not meet these
inclusion criteria (those with high self-esteem scores (ceiling effect) or clinical levels
of depression or anxiety) were excluded from the group intervention. For ethical
reasons, excluded students were not left without support. They were referred to
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individual counseling services, where they could receive appropriate psychological
assistance tailored to their needs. This measure ensured that all students had access
to adequate care, even if they were not eligible for participation in the feasibility
study.

Although initially, there were 65 eligible students, 32 dropped out of the
program immediately after screening (they did not log in to any session), resulting
in a final sample of 33 first-year students (Muge = 21.61, SDqge = 6.75, 70% females),
distributed among 4 working groups, with a maximum of 9 participants in each.
Figure 1 illustrates the flow of participants through the study.

Assessed for eligibility (n =119)

Excluded (n = 54)
» Scoresabove 35 at RSE
(n=06)
» = Scoresabove 15 at PHQ9
and/or GAD7 (n = 48)
* Directed to individual
counseling

Allocation

1

Allocated to intervention (n = 65)
= Received allocated intervention (n =33)

Discontinued intervention (drop out) (n = 14)

Analysed (ITT n=33; per-protocoln = 19)
® Excluded from analysis (n=0)

Figure 1. The flow of participants through the study

There was a weekly meeting with each working group for 1 hour and a half
using the Zoom platform. The same psychologist coordinated all working groups to
ensure delivery integrity for the intervention. At the end of the five weeks, 19 (42%
dropout rate) participants completed the final set of questionnaires (post-test). The
intervention program is described in Appendix.
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Measures

Previous studies that used Fennell’s model to tailor their intervention
measured three primary psychological outcomes: self-esteem, depression, and
anxiety (Brown et al., 2004; Rigby & Waite, 2006; Horrell et al., 2014; Pack &
Condren, 2014; Beattie & Beattie, 2018; Berg et al., 2022).

Given the specificity of our sample, we also considered the three above-
mentioned psychological outcomes, as well as academic self-esteem and academic
burnout. Moreover, to our knowledge, no previous study that relies on Fennell’s
model considered implicit self-esteem as an outcome of the program. Given all these,
we chose to include in our study the following scales:

Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965) was used to measure
explicit self-esteem. This scale was culturally adapted on the Romanian population,
being part of the Clinical Assessment System instrument (David, 2020), and it is
widely used on Romanian samples with optimal psychometric properties. The
instrument contains ten items to which participants respond on a scale from 1 (total
disagreement) to 4 (total agreement). A higher score represents a higher level of self-
esteem. For this study, the scale had good internal consistency, Cronbach’s o = .80
pre-test and .86 post-test.

Name Letter Test (Nuttin, 1987) was used to measure implicit self-esteem.
The test involves calculating the difference between the assessed attractiveness of a
person's initials and the attractiveness of the same letters evaluated by others whose
names do not contain those letters (Albers et al., 2009). The NLT had proper
psychometric indices in previous studies conducted on Romanian undergraduate
students, including an investigation in relation to rationality (Sava et al., 2011). On
the sample of this study, the internal consistency was excellent, with Cronbach’s a
=.95. pre-test and .97 post-test.

General Anxiety Disorder Scale - 7 (GAD7; Spitzer et al., 2006) was used
to measure anxiety symptoms. The scale was validated for the Romanian population
(Cotiga et al., 2023), as also successfully used in previous studies testing internet
interventions for the local population (e.g., Isbasoiu et al., 2021). The instrument
contains seven items to which participants respond on a scale from 0 (not at all) to 3
(nearly every day). A higher score represents an increased level of anxiety
symptoms. On the sample of this study, the scale had acceptable internal consistency,
with Cronbach’s a = .72 pretest and .77 post-test.

Patient Health Questionnaire Scale — 9 (PHQ9; Kroenke et al., 2001) was
used to measure the severity of depressive symptoms. The scale was previously
adapted to Romanian Type 2 Diabetes patients (Lupascu et al., 2019) and was also
successfully used in previous studies on internet interventions with Romanian
participants (e.g., Isbasoiu et al., 2021). The instrument contains nine items to which
participants respond on a scale from O (not at all) to 3 (nearly every day), each
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corresponding to a diagnostic criterion from DSM-IV. A higher score represents an
increased level of depressive symptoms. On the sample of this study, the scale had
poor internal consistency, Cronbach’s a = .36 pre-test and .61 post-test.

Maslach Burnout Inventory-Student Survey (MBI-SS; Schaufeli et al., 2002)
is a 16-item scale for measuring academic burnout. The instrument was previously
used on Romanian undergraduate students, exhibiting proper psychometric
properties (Palos et al., 2019). Participants respond on a scale 7 points Likert scale,
from O (never) to 6 (every day), measuring three dimensions of academic burnout,
namely exhaustion (o = .76 pre-test and .90 post-test for this study), cynicism (a =
.64 pre-test and .88 post-test for this study) and reduced efficacy (a = .78 pre-test
and .89 post-test for this study).

Bachman's School Ability Self-Concept Index (Bachman, 1970) was used to
measure specific (academic) self-esteem and consists of participants' answers to 3
questions. For the first two (,, How do you rate yourself in school ability compared
with your peers?” and “How intelligent do you think you are compared to others
your age?”), participants answered on a 6-step Likert scale, where 1 = far below
average and 6 = far above average. For the 3rd question (,, Compared to others your
age, how important is it to you to be able to use your intelligence? ), participants
answered on a 5-step Likert scale, where 1 = much less important than average and
5 = much more important than average. A similar way of measuring specific self-
esteem has been used by Rosenberg et al., (1995). Since this instrument was not
already translated into Romanian, we used the standard back-translation approach to
obtain the Romanian version of its items. In the present study, we had to eliminate
item 3 to increase the scale’s internal consistency (from .50 to .94). Thus, for the
remaining two items, the scale had good/excellent internal consistency, Cronbach’s
o =.79 pre-test and .94 post-test.

Descriptive therapeutic factors. Given that the intervention was delivered in
working groups, we considered it relevant to have an overview of particular factors
that may improve personal indices in addition to the actual exercises of the
intervention. Yalom and Leszcz (2005) point out the presence of 11 primary factors
that facilitate the therapeutic process, namely: instillation of hope, universality,
imparting information, altruism, the corrective recapitulation of the primary family
group, development of socializing techniques, imitative behavior, interpersonal
learning, group cohesiveness, catharsis, and existential factors. However, assuming
the working group approach, not the psychotherapeutic one, the presence of some of
these 11 factors could not be possible (e.g., corrective recapitulation of the primary
family group). Thus, starting from a Q-sort with 60 items used to highlight the most
relevant therapeutic factors used by the authors mentioned above (Yalom & Leszcz,
2005), we selected six items pertinent to the present study, each highlighting a factor
(in the original research, each factor corresponds to 5 items, and the factor
development of socialization techniques is divided into 2, resulting in 12 categories
for Q-sort). These were group cohesiveness (belonging to and being accepted by a
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group), universality (learning I am not the only one with my type of problem; “We
are all in the same boat”), guidance (group members suggesting or advising
something for me to do), catharsis (getting things off my chest), self~-understanding
(find out some causes and sources of my problems), inoculating hope (see how
others solve problems similar to mine). In addition, we added three more items, each
corresponding to some of the most used methods of intervention in the therapeutic
process: psychoeducation (theoretical aspects presented during the meetings),
homework (work materials between meetings), and therapeutic relationship (attitude
of the group coordinator). For each of these nine factors, students had to rate from 1
to 5 the degree to which that factor contributed to the perceived increase in self-
esteem (where 1 = did not contribute at all, and 5 = contributed a lot). Since this is
not a validated instrument, we developed and used it only for a descriptive purpose.

System Usability Scale (SUS; Brooke, 1996) is a 10-item scale that provides
an overview of subjective usability evaluations, used in this case to evaluate the
Zoom platform, on a 5-step Likert scale (where 1 = strongly disagree and 5 = strongly
agree). On the sample of this study, the scale shows good internal consistency, with
Cronbach’s a = .89. It was previously used in a feasibility study for an internet
intervention delivered to Romanian participants (Bodnaru et al., 2023). For this
scale, the raw scores have to be standardized as follows: for odd items, 1 has to be
extracted from the raw score, and for even ones, the raw score has to be extracted
from number 5. The total score, multiplied by 2, has to be reported to 100 (Lewis,
2018). Values between 0 and 64 show that the platform used is unacceptable to users,
values between 65 and 84 reflect the acceptance of the system by users, and values
between 85 and 100 mean that users perceive the system/platform used as excellent
(McLellan et al., 2012).

Finally, we asked our participants to rate on a 5-point scale their satisfaction
with the program, the quality of information, and the pace of the intervention, where
1 stands for very unhappy/poor/slow and 5 for very satisfied/good/long.

Data analysis

The statistical analysis included data from 33 participants involved in at least
one meeting. Given the large number of withdrawn participants (14 out of 33), we
used both per-protocol (PP) and intent-to-treat (ITT) analyses. The ITT principle
means that all participants are included in the final analysis, regardless of their path
to the intervention. The missing data of those who withdrew are supplemented based
on the last observation carried forward (LOCF) principle, assuming that outcomes
from withdrawn participants did not change from the last observation until the end
of treatment. Onte-tailed paired sample t-tests were used to analyze pre- to post-
intervention changes for all outcomes.
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Ethics and approval

The University Ethics Committee approved the study (57758/10.11.2020)
before its initiation. The study was pre-registered in the ClinicalTrials.gov PRS
(NCT04668287).

Results

Dropout

A total of 33 participants registered at least once in a working group session.
Of these, 19 completed the final set of questionnaires, resulting in a 42% dropping
rate. We compared the baseline data of those who finished the intervention with
those who dropped out. The only significant difference between the two groups was
for gender. In the completers group, 53% were females, compared with the dropouts,
where 93% were females (see Table 1, for all baseline comparisons). No additional
data or feedback was obtained from the 14 participants who did not complete the
final set of questionnaires.

Table 1. Sample characteristics

Comparison between completers (N = 19)

Variable Total (N =33) and dropouts (N = 14)
Age M(SD) 21.61 (6.75) ¢t (16)=-1.050,p = .155
Gender (%) 70 % females 2 (1,33)=6.17, p=.013
Explicit self-esteem M(SD) 25.69 (4.30) t(31)=-.505,p=.308
Implicit self-esteem M(SD) 0.30 (2.11) t(31)=-.137, p = .446
Depression M(SD) 08.03 (2.89) t(31)=.899,p=.187
Anxiety M(SD) 08.12 (3.69) t(31)=.253, p=.401
Exhaustion M(SD) 10.24 (5.56) t(31)=1.038,p=.153
Cynicism M(SD) 09.09 (5.02) t(31)=.645,p=.262
Inefficiency M(SD) 10.87 (6.73) t(31)=.849, p=.201
Academic self-esteem M(SD) 10.66 (2.34) t(31)=.269, p=.395
Outcomes

Following the intervention, participants reported a significantly higher level
of explicit self-esteem (H1a) ¢ (18) = -3.14, p = .003, with a medium to large effect
size (d = .74). Although there were no significant results for implicit self-esteem
(H1b): £ (18) = -1.56, p = .067, d = .29 (the result is marginally significant). Thus,
Hypothesis 1 was partially supported by the data.

Hypothesis 2 was supported by the results. Following the intervention,
participants reported significantly lower levels of depressive symptoms: ¢ (18) =
2.20, p = 0.02, with a small to moderate effect size (d = .46). Similarly, Hypothesis
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3 was also supported by the statistical analysis. Following the intervention,
participants reported significantly lower levels of anxiety symptoms, the results
being as follows: ¢ (18) = 2.15, p = .022 with a small to moderate effect size (d =
A48).

Hypothesis 4 was not supported by the data, the level of burnout felt by
participants was not reduced by the course of the intervention. Non-significant
results were obtained on all three dimensions of burnout (exhaustion: ¢ (18) = .186,
p=.427,d=.04; cynicism: ¢ (18) =-.774, p = .224, d = -.16 and inefficiency: ¢ (18)
=.346,p=.367,d=.07).

Results did not support Hypothesis 5 either. After the intervention, students
did not report higher levels of academic self-esteem (¢ (18) = -0.741. p = 234, d =
.16).

For subjective evaluations of Zoom platform usability, a score of 74.86 was
obtained (N = 19, M = 74.86, SD = 22.66) using the formula presented in the
methodology. This means the participants evaluated the Zoom platform that was
used as acceptable and satisfactory.

Table 2. Paired sample T-test results (one-tailed) from PP analysis

Pre-test Post-test

M SD M SD ¢ p d
Explicit self-esteem 25.36 4.89 28.31 5.17 -3.14 .003 .74
Implicit self-esteem 0.26 2.29 1.33 1.35 -1.56 .067 .29
Depression 08.42 3.20 06.36 3.96 2.20 .020 46
Anxiety 08.26 3.60 06.10 3.84 2.15 .022 48
Exhaustion 11.10 6.22 10.89 7.01 0.18 427 .04
Cynicism 09.57 5.28 10.73 7.94 -0.77 224 -.16
Inefficiency 11.73 7.17 11.10 8.39 0.34 367 .07
Academic self-esteem 11.00 2.72 11.57 2.52 -0.74 234 .16

N=19
Table 3. Paired sample T-test results (one-tailed) from /77 analysis

Pre-test Post-test

M SD M SD t p d
Explicit self-esteem 25.69 4.30 27.39 4.60 -2.86 .003 .51
Implicit self-esteem 0.30 2.11 0.92 1.66 -1.54 .066 .30
Depression 08.03 2.39 06.34 3.40 2.11 .021 .29
Anxiety 08.12 3.69 06.87 3.93 2.07 .023 .35
Exhaustion 10.24 5.56 10.12 6.05 0.18 426 .03
Cynicism 09.09 5.02 09.75 6.78 -0.78 220 -.12
Inefficiency 10.87 6.73 10.51 7.45 0.34 364 .05
Academic self-esteem 10.66 2.34 11.00 2.27 -0.74 231 12

N=33
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For each therapeutic factor, the average score was calculated. An average
close to the maximum value (5) means that students have perceived this factor as
contributing to increased self-esteem. We list them in order of their perceived
importance: therapeutic relationship (M = 4.79, SD = 0.14), self-understanding (M =
4.68, SD = 0.17), group cohesiveness (M = 4.3, SD = 0.23), inoculating hope (M =
4.37,8D =0.23), catharsis (M =4.32, SD = 0.24), universality (M =4.32, SD =0.24),
psychoeducation (M = 4.16, SD = 0.19), homework (M = 3.84, SD = 0.20), and
guidance (M = 2.89, SD = 0.32).

Table 4. Descriptive statistics for participants’ ratings of the therapeutic factors

M SD
Therapeutic relationship 4.79 0.14
Self-understanding 4.68 0.17
Group cohesiveness 4.37 0.23
Inoculating hope 4.37 0.23
Catharsis 4.32 0.24
Universality 4.32 0.24
Psychoeducation 4.16 0.19
Homework 3.84 0.20
Guidance 2.89 0.32

As for general opinions about the intervention, 63% of students declared
very satisfied, and 37% were satisfied with the program. 74% evaluated the quality
of information as very good and 26% good. The pace was perceived as problematic:
70% declared the program short/too short, while only 30% perceived the tempo as
adequate.

Discussion

This study aimed to investigate the feasibility of an online intervention
designed to enhance students' self-esteem, based on the Fennell model. The results
demonstrate the potential of this intervention, as students reported significantly
higher levels of explicit self-esteem. This suggests that the model is suitable even for
non-patients, confirming the promising findings previously reported in the literature
(Kolubinski et al., 2018). Following our five-week program, students reported
increased explicit self-esteem and reduced levels of depression and anxiety.
However, there was no statistically significant result for implicit self-esteem (only
marginally). This may be because the therapeutic techniques used in the intervention
primarily impact explicit cognitions and, to a lesser extent, the implicit ones.
Similarly, Sava et al. (2011) found no significant relationship between implicit self-
esteem and irrational beliefs, suggesting that the classical CBT technique of
identifying and disputing irrational beliefs may not be suitable for boosting implicit
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self-esteem. In this case, cognitive training techniques or other types of approaches
directly targeting implicit self-attitudes might be more efficient. Also, as the authors
further suggested, implicit self-esteem might actually play a moderating role (in our
case) for the efficacy of the intervention (i.e., initial low levels of implicit self-esteem
being a factor of vulnerability; Sava et al., 2011). Hence, in future randomized
controlled trials focused on the efficacy of the current intervention, we could also
investigate this hypothesis.

These results can be further explained by the dual process theory (Chaiken
& Trope, 1999), which has been extended to neural systems (Satpute & Lieberman,
2006). According to this theory, we process information in two distinct ways:
consciously and deliberately (through the reflective system) and automatically
(through the reflexive system). Thus, interventions targeting explicit aspects may not
necessarily affect implicit, automatic attitudes. Additionally, a meta-analysis by
Krizan and Suls (2008) revealed a small association between explicit and implicit
self-esteem (» = .11), which aligns with this theory.

However, we want to also highlight the risk of type II error regarding
implicit self-esteem results (since the effect was marginally significant). First of all,
the initial sample size estimation was computed for a moderate effect size. However,
the obtained effect on this outcome was small (PP d = .29; ITT d = .30). Combined
with the high dropout rate (for the PP analysis), this suggests the sample might have
been underpowered for detecting the effect of the intervention on implicit self-
esteem. Second of all, 2 participants from the final sample of 19 (and an additional
one from the 14 who dropped out) had identical NLT scores at pre and post-test.
Because there were no objective indications of outliers, we decided to keep them in
data analysis to avoid distorting the results. However, running an additional analysis
for this outcome without the 2 mentioned participants results in improving the p-
value from .067 to .060, which is closer to the cut-off of .050. Moreover, as Hoorens
(2014) revealed, the validity and reliability of the competing algorithms for
estimating the name-letter effect is still a topic of discussion. Thus, the type of score
might also have an impact on the obtained result. Hence, the result of implicit self-
esteem should be interpreted with caution.

Our intervention was designed as an online group program, particularly
given the pandemic context. In line with other group interventions aimed at
emotional distress (Koutra et al., 2010), we achieved significant results in reducing
anxiety and depression symptoms.

The decrease in depressive symptoms may be explained by the vulnerability
model (Beck, 1967) which suggests that negative self-evaluation is a causal risk
factor for depression. Therefore, increasing self-esteem reduces depressive
symptoms. However, it is challenging to pinpoint whether the reduction in symptoms
is solely due to increased self-esteem (Sowislo & Orth, 2013), the group format, or
other factors. When asked about the most helpful aspects of the program, our
participants emphasized their relationship with the coordinator and gaining a deeper
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understanding of themselves. These findings align with the classic perspective on
therapeutic alliances, which are considered a factor for change in relational therapy
or a necessary but not sufficient condition in classical cognitive approaches. Strong
alliances have consistently been associated with positive outcomes across various
psychotherapeutic approaches, as evidenced by recent meta-analyses (Fliickiger et
al., 2018; Baier et al., 2020). Self-understanding was another critical aspect for our
participants, which is also a fundamental therapeutic factor often emphasized in
group therapy (Behenck et al., 2016; Lovett & Lovett, 1991).

Another secondary outcome examined in this study was academic burnout.
Although prior research has shown a negative association between overall self-
esteem and burnout (Kupcewicz & Jozwik, 2020), we did not find significant results
in the present study. Additionally, the statistical analysis did not support our
expected results regarding specific (academic) self-esteem. This discrepancy could
be attributed to the timing of the post-test data collection, which occurred just before
the exam session. According to Serebrennikova and Makarov (2019), emotional
burnout indicators tend to be higher one month before the examination session, with
the highest levels immediately before this stressful period. Furthermore, our sample
consisted of first-year undergraduates, and the novelty of the evaluation itself could
have represented an additional potential source of stress.

Regarding general feedback on our intervention, students expressed high
satisfaction with the program, and the quality of information provided was generally
well-received. On the 5-point Likert scale, 15 students indicated that they were “very
satisfied with the program” (option 5), while 8 students selected the fourth level,
indicating that they were “satisfied with the program”. Probably, the helpful aspects
mentioned above (the relationship with the coordinator and gaining a deeper self-
understanding), contributed to the overall satisfaction with the program. At the same
time, some students noted that the program pace felt somewhat short, suggesting that
while the content and support were appreciated, the duration of the intervention may
need adjustment in future implementations. It is important to note that no qualitative
data were collected beyond the Likert-scale ratings, which limits a more in-depth
understanding of participants’ experiences.

Although the feasibility of the intervention was tested in the specific context
of the pandemic, low self-esteem among students continues to represent a significant
issue, often co-occurring with symptoms of anxiety and depression (Cao & Liu,
2024). Therefore, the results of this study remain transferable to the current post-
pandemic context. Moreover, the strategies employed, such as group counselling and
cognitive restructuring techniques, retain their relevance in supporting students’
well-being (Setiyowati et al., 2023). The skills fostered through the intervention,
including the ability to manage anxious thoughts and to replace self-criticism with a
more compassionate perspective, represent valuable resources for students’ mental
health. Overall, we truly consider that the intervention holds potential for supporting
students’ mental health in the post-pandemic context as well.
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Limitations and future directions

The current study was an open-label, uncontrolled trial without follow-up
measures. While this study suggests the promise of our proposed intervention, it
must undergo randomized controlled trials to draw inferences about its efficacy. The
absence of a control group impedes us from concluding that the changes in students'
levels of explicit self-esteem, anxiety, and depression are caused by our intervention
and not by other confounding variables, such as positive life events (e.g. new
friends), faculty accommodation or passing hard partial exams. Hence, since through
our study we found initial evidence for the feasibility of the intervention, future
research should focus on testing its efficacy and effectiveness based on randomized
controlled trial methodologies.

In addition to the study's inherent limitations, another concern is the dropout
rate, which stood at 42%. It's worth noting that dropout rates are a common
phenomenon in clinical interventions, particularly those delivered over the Internet.
Melville et al. (2010) reported a mean dropout rate of 31%, influenced by various
factors such as participants’ initial expectations, psychological conditions, and
treatment specifics, among others. Our data suggest a single difference between
those who stayed and those who dropped: gender. This could result as a statistical
artifact since there was an initial discrepancy in our sample distribution (70%
females vs. 30% male), hence the higher probability of having more female than
male dropouts. We also consider the pandemic context as a potential contributor to
this rate. During the intervention period, all university courses were conducted
online, which might have led some students to experience fatigue with excessive
screen time. Indeed, this intervention should be tested in a context outside of social
isolation. The online format primarily serves as a convenient means of connecting
students from different faculties and universities. Moreover, since 70% of the
students found the intervention to be too short, we recommend increasing the number
of sessions to at least seven.

Also a limitation of this study is that the data was collected during the
COVID-19 pandemic. We could not anticipate how the health status of participants
and their loved ones might have affected our data, especially in terms of anxiety and
depression rates. Furthermore, the economic impact of the pandemic, such as
potential job loss or financial insecurity within their families, may have influenced
participants' responses and behaviors. Therefore, we suggest assessing the
practicality of this online intervention in the current, non-pandemic context.

Conclusions

The presented results suggest that our proposed intervention for improving
self-esteem is feasible and well-received by university students. The program can be
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further refined and implemented to enhance its impact on self-esteem and mental
health, including the reduction of symptoms of depression and anxiety. With
additional testing and development, this program has the potential to become an
integral component of university counseling services.
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Appendix — Overview of the intervention

The intervention was designed for students based on Melanie Fennell’s
model and guide'. The main themes were discussed during five weekly meeting
sessions with the students who passed the screening phase. There were four working
groups, and each student was assigned to one depending on their academic schedule
and preferences. All materials (PowerPoint presentations, working sheets) were
translated into Romanian language. In addition, they were sent via e-mail weekly to
those who were not present at one of the meetings.

Session 1

All first sessions began with the coordinator introducing herself and the
program. Next, all participants were invited to introduce themself and tell more about
their hopes and fears about the intervention. In addition, the group's rules were
discussed, such as confidentiality, turning on the camera, having a notebook or
something to write on, and whatever request was made by one participant or another.

After the introduction phase, the coordinator clarified the concept of “self-
esteem” and pointed out some differences between this concept and similar others,
such as “self-image,” “self-concept,” “self-confidence,” and “self-efficacy.”

Next, the coordinator presented the red flags that show low self-esteem, such
as self-criticism, self-blame, and self-doubts, and what it means to have healthy self-
esteem (a fundamental acceptance of who you are, with strengths and weaknesses).

Students were invited to participate in a game to balance the theoretical part
with a more interactive and emotional one”. Each participant was asked to take a 10
or 50 lei bill (about 2 or 10 euros), fold it several times, and then unfold it. The
coordinator pointed out that, as the bill, no matter how many imperfections someone
has, the personal value remains the same. This metaphorical exercise was meant to
show that unique value doesn’t change, no matter how many spots a person has. For
debriefing, every student shared their thoughts and feelings about the exercise and
the now-and-here moment.

Next, the coordinator linked the ending of the first session with the second
one by giving homework in which students should write down their negative beliefs
about themselves.

! Fennell, M. (2016). Overcoming low self-esteem: A self-help guide using cognitive behavioral
techniques. Hachette UK.
2 Belmont, J. A. (2016). 103 activitdti de grup. Idei de tratament si strategii practice. TREI: 159-160

Online Enhancing Students' Self-Esteem 185



Articles Section

Session 2

Session 2 began with a discussion about the negative beliefs previously
identified by students, followed by the coordinator’s explications of the CBT model.

From a list, students were asked to choose and note those early or late
experiences that could have shaped how they see themselves and their beliefs about
the self (such as high expectations, bullying, toxic relationships, etc.). Every student
had the chance to share their experiences, thus facilitating normalization and
cohesion of the group.

After a recap of the CBT model, the coordinator presented biases in thinking
and how human beings tend to perceive only the information confirming their
beliefs.

Ultimately, the coordinator presented what “rules of life” mean from
Fannell’s model and how they work. The main aim of the second meeting was to
make students understand how low self-esteem develops and what rules they must
follow to feel good about themselves (to be perfect, to be pleasant for everyone, to
have absolute control over themselves, etc.) based on Fannell’s model. Like the
previous session, students received homework to note their own living rules, which
must be respected to feel good about themselves.

The following scheme might resume all the theoretical parts explained in the
second session:

e ™

(Early) Experiences
Events, relationships, living conditions which have implications for your ideas about yourself.
e.g. rejection; abuse; lack of praise; etc.

\- /

J

(Negative) beliefs about self and others
Conclusions about yourself, based on experience.
e.g. | am worthless; | am stupid; | am not good enough;

|

Rules For Living
Guidelines, strategies for getting by, given that you assume the Bottom Line to be true.
e.g. Unless | do everything to the highest possible standard, | will achieve nothing.

Figure 1. How a low self-esteem develops based on Melanie Fennell’s model
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The original name of the second box, “The Bottom Line” was replaced with the
meaning of it (,,beliefs about self and others™) due to a lack of proper translation into
Romanian.

Session 3

The third meeting focused on understanding how low self-esteem is being
maintained, resumed by the following scheme, which was explained to students step
by step.

First, the coordinator presented trigger situations and invited participants,
based on their identified rules for living, to think about those moments in which rules
might be broken. Next, the students were taught about the CBT model of anxiety.
They were asked to reflect, note, and discuss their unhelpful behavior, such as
avoidance, success minimization, unnecessary precautions, etc.

(Early) Experiences
(Negative) beiiefs about self

Rules for living

v
Trigger situations l

Rules are broken (definite, no doubt) Rules might be broken (uncertain)

___——r Activation of the negative beliefs ~_

Depression : T~
/ * | Negative predictions
Unhelpful \\ | !
behaviour ‘\I "‘. | // S
[Starying home, others avoidance] | | I /o
1\ i jot
TeaT I‘ul \ ; Emoti i’ | ’t " Unhelpful
a L] motional state i
| behaviour

(anxiety)

Self-critical thinking

(aveidance, unnecessary
precautions, discount success)

Confirmation of (negative) beliefs

Figure 2. Melanie Fennell’ cognitive model of low self-esteem

After that, the coordinator explained the other situation, in which the rules
are certainly broken, a case in which negative beliefs are confirmed, and self-critical
thoughts are activated. Consequently, negative feelings like sadness and
hopelessness appear.

For homework, students were asked to map their vicious circle using a
worksheet similar to Figure 2, plus blank boxes to write in.
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Session 4

Session four started with checking homework and explaining to each student
their vicious circle, followed by additional clarifications in case of unclear
information.

Next, the coordinator pointed out that all participants have to break their
vicious circle in two points (negative predictions and self-critical thinking), one for
each situation (if rules for living might be broken or the rules are certainly broken).
To achieve that, students were told about three steps to follow: to be aware, to
rethink, and to experience.

(Early) Experiences
(Negative) be}iefs about self

Rules for living

)
Trigger situations l

Rules are broken (definite, no doubt) Rules might be broken (uncertain)

Depression :
/ i ! Negative predictions
Unhelpful \\ 7

behaviour \\

[Steying home, others avoidance) | |
1\

____——+ Activation of the negative beliefs ~_

Unhelpful

Emotional state -
) behaviour
(anxiety)

(avoidance, unnecessary
precautions, discount success)

Confirmation of (negative) beliefs

Figure 3. Points of action for breaking the vicious circle

To facilitate cognitive restructuring, students received worksheets based on
those from Fannell’s guide, one for anxious situations and one for self-critical
situations. On the first page of each worksheet, there is table that guided them to
record the context, emotions and bodily sensations, related thoughts, their intensity,
and the behaviors that followed (awareness stage). Afterwards, for each situation
(negative predictions or self-criticism), participants were introduced to a set of key
questions meant to help them find alternatives to their initial thoughts. These
questions were presented on the second page of the worksheets.

On page three, the focus shifted to the rethink stage. For anxious predictions,
students recorded the situation and emotions, rated the credibility of their initial
thoughts, and then generated alternative perspectives using the key questions. They
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also planned small experiments to test these new perspectives and reflected on what
they did differently, what the outcomes were, and what they had learned.

For self-criticism, the page guided participants to reconsider the strength of
their self-critical thoughts, explore alternative perspectives, and assess how strongly
they believed in them. They then reflected on the results: how they felt after seeing
alternatives, how strongly they still believed in the critical thoughts, and what
concrete actions or experiments they could try.

These worksheets were also offered as homework, giving participants the
opportunity to practice the rethink process in real-life situations throughout the
following week.

Session 5

The last meeting started with checking each student's worksheets and
sharing the previous week's opinions, thoughts, and experiences. As in session 4,
there were pointed ways and questions for themselves to make rules for living more
flexibly and restructuring irrational thoughts about using CBT-specific techniques.

(Early) Experiences

(Negative) be}iefs about self
Rules for living

v
Trigger situations l

Rules are broken (definite, no doubt) Rules might be broken (uncertain)

__——r Activation of the negative beliefs
l \\\

Depression i
/ b ! /M

Unhelpful |\ ; 7
. /
behaviour ‘»I \ | /)
(Staying home, others aveidance) '\I ", | f/ J
\1 I /o
N I
|
|

Unhelpful

Emotional state i
. behaviour
(anxiety)

(aveidance, unnecessary
precautions, discount success)

Confirmation of (negative) beliefs

Figure 4. The main themes discussed in the last session of the intervention

After the theoretical part, students were invited to reflect on their own
experiences in the group during the last five weeks and share with others the most
relevant things they learned in the time they spent together. This reflective exercise
not only reinforced learning but also provided an opportunity to consolidate
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progress, recognize individual achievements, and highlight strategies they could
continue to use beyond the sessions. The activity took up more than half of the
session, giving each participant sufficient time and space to share their personal
reflections, express their thoughts, and receive feedback from peers. This allowed
for meaningful discussion, ensured that all voices were heard, and fostered a sense
of closure and mutual support within the group.
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