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Abstract
Objectives  A substantial proportion of trauma survivors with posttraumatic stress disorder (PTSD) and complex PTSD 
(CPTSD) continue to experience symptoms even after trauma-focused therapies. Internet-based interventions could facilitate 
access to treatment for PTSD and CPTSD. The current pilot study aimed to investigate the effects of mindfulness-based 
internet intervention on PTSD and CPTSD symptoms.
Methods  A randomized controlled trial (RCT) design with two measurement points (pre-test and post-test) was used to 
investigate the effects of a structured mindfulness-based internet intervention on PTSD and CPTSD symptoms as well as 
anxiety, depression, and positive mental health. In total, 70 university students with high levels of PTSD and CPTSD symp-
toms based on ICD-11 criteria participated in the study: 31 in the intervention group and 39 in the waiting list control group.
Results  We found that the mindfulness-based internet intervention reduced CPTSD disturbances in self-organization (DSO) 
symptoms (ES = − 0.48 [− 0.96; 0.00]), particularly negative self-concept (ES = − 0.72 [− 1.21; − 0.24]) and disturbances 
in relationships (ES = − 0.55 [− 1.03; − 0.07]). Moreover, the intervention reduced the symptoms of PTSD sense of threat 
(ES = − 0.48 [− 0.96; − 0.01]) and promoted positive mental health (ES = 0.51 [0.03; 0.99]). High user satisfaction and 
good usability of the intervention were reported.
Conclusions  Promising treatment effects were found, indicating that mindfulness-based internet intervention can reduce 
CPTSD symptoms and have a positive effect on mental health among youth in general. The findings of the current study 
contribute to the further development of trauma care using internet-delivered interventions.
Trial registration: ClinicalTrials.gov NTC04333667 (3 April 2020)

Keywords  Posttraumatic stress disorder · Complex posttraumatic stress disorder · Mindfulness · Internet intervention · 
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Posttraumatic stress disorder (PTSD) is among the most 
often diagnosed mental disorders worldwide (Maercker 
et al., 2013), resulting in a high burden and high costs for 
society. Effective treatments for PTSD have been developed 

over the last decade (Bisson & Olff, 2021). Currently, Amer-
ican Psychological Association (APA, 2017) and Interna-
tional Society for Traumatic Stress Studies (ISTSS, 2018) 
include cognitive behavioral therapy (CBT), cognitive pro-
cessing therapy (CPT), cognitive therapy (CT), prolonged 
exposure therapy (PE), eye movement and desensitization 
therapy (EMDR). However, a substantial proportion of per-
sons with PTSD continue to experience symptoms even after 
trauma-focused therapies (Bradley et al., 2005). In addition, 
high dropout rates have been associated with trauma-focused 
PTSD treatments (Lewis et al., 2020b).

The World Health Organization (2018) has included a 
new diagnosis of complex posttraumatic stress disorder 
(CPTSD) in the International Classification of Diseases 
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(ICD-11) in addition to PTSD. According to the ICD-11, 
PTSD can be diagnosed if a person was exposed to trau-
matic experiences and meets all PTSD diagnostic criteria 
(symptoms of re-experiencing, avoidance, sense of threat, 
and functional impairment associated with these symptoms). 
CPTSD can be diagnosed if all criteria for PTSD and addi-
tional criteria for symptoms of disturbances in self-organ-
ization (DSO) (affect dysregulation, negative self-concept, 
disturbances in relationships) and functional impairment 
associated with these DSO symptoms are met (World Health 
Organization, 2018).

However, the new CPTSD diagnosis raises a lot of ques-
tions regarding treatment approaches of complex trauma. 
There is an ongoing debate over whether CPTSD requires 
a different kind of treatment to PTSD (Brewin, 2020), and 
there is an urgent need to research the effects of available 
and new psychological therapies for treatment of CPTSD. 
The current debate is also focused on the question of 
whether traditional exposure-based treatments are feasible 
for CPTSD. It has been suggested that an alternative phased 
approach, which starts with stabilization techniques helping 
trauma survivors to deal with affect regulation symptoms, 
should be applied in CPTSD treatment (Brewin, 2020). After 
reviewing two meta-analyses of recent treatment outcome 
studies, Karatzias and Cloitre (2019) suggested that although 
current PTSD therapies are effective, they have fewer ben-
efits for individuals who are likely to have CPTSD, and thus 
multicomponent therapies might be an approach by which 
outcomes could be improved.

Mindfulness-based therapies have recently received atten-
tion as having the potential to treat various mental health 
problems, including PTSD (Colgan et al., 2016; Jasbi et al., 
2018; Valenstein-Mah et al., 2019). Mindfulness can be 
described as the awareness that emerges through purpose-
fully paying attention to the present moment and nonjudg-
mentally experiencing the unfolding moments (Kabat-Zinn, 
2003). It is hypothesized that practicing mindfulness dimin-
ishes physiological arousal, increases attention control, 
and fosters acceptance of unwanted experiences, each of 
which addresses processes that maintain PTSD (Lang et al., 
2012). Empirical evidence supports the view that mindful-
ness-based interventions may reduce PTSD symptoms in 
various populations (Colgan et al., 2016; Jasbi et al., 2018; 
Valenstein-Mah et al., 2019). Moreover, mindfulness-based 
treatments may reduce comorbid symptoms of depression 
and anxiety (Jasbi et al., 2018), as well as improve positive 
mental health aspects, such as resilience (Reyes et al., 2020) 
after traumatic experiences. Although a more detailed inves-
tigation is needed, dropout rates for existing mindfulness 
treatments for PTSD seem to be low (from none to 13.3%; 
Jasbi et al., 2018; Valenstein-Mah et al., 2019). Addition-
ally, mindfulness-based therapies have potential to regu-
late affect (Guendelman et al., 2017), improve self-concept 

(Crescentini & Capurso, 2015) and relationships (Karre-
mans et al., 2017). Each of these constitutes CPTSD DSO 
symptoms and, therefore, indicates that mindfulness could 
be delivered as an approach to reduce CPTSD symptoms. 
Thus, mindfulness-based treatments could be used in the 
initial stabilization phase of CPTSD treatment before the 
application of exposure-based treatments, particularly 
among individuals with high levels of DSO symptoms, such 
as emotional dysregulation. Alternatively, mindfulness could 
be integrated into CPTSD multicomponent trauma treatment 
which targets specific CPTSD symptoms.

To tackle the barriers of accessing PTSD treatments, 
internet-based interventions have been suggested as an 
alternative (Kazlauskas, 2017). The widespread availability 
of digital technology has caused a significant change in the 
delivery of the psychological treatments for mental health 
problems (Fairburn & Patel, 2017). The COVID-19 pan-
demic has highlighted that internet-delivered interventions 
may be necessary to consider not only as an alternative but 
also as the only possible intervention strategy (Wind et al., 
2020). A narrative umbrella review of recent meta-analyses 
examining the effects of internet-based interventions for 
various mental health outcomes suggested that internet-
delivered cognitive behavior therapy can be effective for a 
range of mental health problems, including panic disorder, 
social anxiety disorder, generalized anxiety disorder, post-
traumatic stress disorder (based on DSM-IV criteria), and 
major depression (Andersson et al., 2019). Likewise, a meta-
analysis of internet-delivered cognitive behavioral therapy 
for PTSD showed beneficial effects of internet-based inter-
ventions for PTSD, based on DSM and ICD (Lewis et al., 
2018). However, to the best of our knowledge, no studies 
have explored internet-delivered interventions based both 
on cognitive behavioral therapy or mindfulness principles 
for the treatment of PTSD and CPTSD symptoms based on 
ICD-11 criteria. With the recent inclusion of CPTSD in the 
ICD-11 empirical evidence is needed for using it in a clinical 
setting (Karatzias & Cloitre, 2019).

The lack of knowledge about ICD-11 PTSD and CPTSD 
treatments highlights the need for identifying feasible treat-
ments for these clinical conditions. Mindfulness-based 
treatments could be a promising option as an internet-based 
intervention. Therefore, the primary aim of the current pilot 
study was to investigate the effects of a mindfulness-based 
internet intervention on PTSD and DSO symptoms (prereq-
uisite criteria to diagnose CPTSD) in a randomized con-
trolled trial which compared an intervention group with a 
waiting list control group of young adults experiencing high 
levels of ICD-11 PTSD, CPTSD, or DSO symptoms. The 
secondary aim was to investigate the effects of the interven-
tion on depression and anxiety symptoms, and positive men-
tal health. Finally, we sought to evaluate user satisfaction 
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and program usability of the newly developed mindfulness-
based internet intervention.

Method

Participants

In total, 70 university students (Mage = 23.34, SDage = 3.11; 
87.1% female) exposed to various traumatic experiences 
were included in the trial and were randomly allocated to 
intervention (n = 31) or control (n = 39) group. The power 
analysis revealed that the total sample of 66 participants was 
sufficient to detect the effect sizes of 0.25, indicating the dif-
ferences between the two groups by using the multivariate 
two-measures data analytic approach (given a significance 
level of .05 and a power of 80%). Descriptive data on study 
participants at the pre-test are presented in Table 1. No dif-
ferences were observed in terms of demographic character-
istics between the groups, except for gender. There were sig-
nificantly more male participants in the intervention group 
as compared to the control group (see Table 1).

We included participants who met the following criteria: 
(1) were 18 years old or older; (2) were fluent in the Lithu-
anian language; (3) had access to a device with an internet 
connection; (4) had experienced at least one traumatic event 
in their lifetime; (5) met the clinical significance criteria 

for PTSD, CPTSD, or DSO only with or without functional 
impairment as measured with the International Trauma 
Questionnaire (Cloitre et al., 2018). Participants without 
functional impairment were included in the study regard-
less, given the fact that the study was carried out during the 
beginning of the COVID-19 pandemic, and therefore, func-
tional impairment in social, occupational, and other areas 
might have been affected significantly due to the context 
of the pandemic. The pre-defined exclusion criteria were 
as follows: (1) current acute case of psychiatric care; (2) 
currently experienced ongoing interpersonal violence; (3) 
current abuse of alcohol or drugs. None of the participants 
met the exclusion criteria. In addition, a suicidal crisis 
intervention plan was prepared, which included contacting 
study participants via phone call and directing them to crisis 
assistance services in a community. However, there were no 
participants with suicidal risk in the study.

Participants’ Exposure to Traumatic Events. The 
exposure to traumatic events at the pre-test is presented in 
Table 2. No differences were found between the intervention 
and waiting list control groups regarding the mean score of 
experienced traumatic events. Also, there were no differ-
ences in exposure to specific traumatic events, except for 
life-threatening illness or injury, which was significantly 
more often reported in the intervention group than in the 
control group. The most prevalent traumatic event types both 
in the intervention and control groups were severe human 

Table 1   Characteristics of the 
study participants at pre-test

Variable Intervention group (n = 
31), n (%)

Control group (n = 
39), n (%)

Significance statistics

Gender
   Male 7 (22.6) 2 (5.1) χ2(1) = 4.70, p = .030
   Female 24 (77.4) 37 (94.9)

Age
   M (SD) 23.06 (2.85) 23.56 (3.32) t(68) = 0.67, p = .508
   Range 20–32 20–35

Nationality
   Lithuanian 30 (96.8) 36 (92.3) χ2(1) = 0.64, p = .424
   Other 1 (3.2) 3 (7.7)

In partnership
   Yes 14 (45.2) 21 (53.8) χ2(1) = 0.52, p = .470
   No 17 (54.8) 18 (46.2)

Employed
   Yes 11 (35.5) 19 (48.7) χ2(1) = 1.24, p = .266
   No 20 (64.5) 20 (51.3)

Financial situation
   Cannot afford food 0 0 χ2(3) = 7.57, p = .056
   Cannot afford clothes 2 (6.5) 0
   Can save some money 6 (19.4) 18 (46.2)
   Can afford expensive things 20 (64.5) 17 (43.6)
   Can afford everything 3 (9.7) 4 (10.3)
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suffering (exposure rate over 70%) and childhood physi-
cal abuse (exposure rate over 50%). The index trauma of 
the participants from the intervention and control groups 
were as follows: death of someone close (25.8% vs. 17.9%), 
sexual trauma (16.1% vs. 12.8%), physical abuse (12.9% vs. 
20.5%), serious illness (9.7% vs. 7.7%), psychological abuse 
(9.7% vs. 17.9%), transportation accident (0% vs. 2.6%), 
several traumatic events (0% vs. 2.6%), and other traumatic 
events (25.8% vs. 17.9%). The time when the traumatic event 
occurred varied both in the intervention and control groups: 
exposure less than 6 months ago (16.1% vs. 23.1%), 6–12 
months ago (12.9% vs. 12.8%), 1–5 years ago (29.0% vs. 
28.2%), 5–10 years ago (12.9% vs. 15.4%), 10–20 years ago 
(22.6% vs. 17.9%), and more than 20 years ago (6.5% vs. 
2.6%).

Intervention-Control Comparison. Descriptive infor-
mation on participants’ PTSD and DSO symptom scores 
as well as depression symptom scores, anxiety symptom 
scores, and positive mental health scores at the pre-test are 
presented in Table 3. The t-tests showed no significant dif-
ferences between the intervention and waiting list control 
groups at pre-test for any primary or secondary outcomes. 
No differences were found on PTSD symptoms (t(68) = 

1.55, p = .125) or DSO symptoms (t(68) = − 0.02, p = 
.983). Also, no differences were found between the two 
groups for depression symptoms (t(68) = 0.62, p = .538), 
anxiety symptoms (t(68) = 0.35, p = .724), and positive 
mental health (t(68) = 0.94, p = .350). In the interven-
tion group, 9.7% (n = 3) of the participants met criteria 
for diagnostic status of PTSD, and 38.7% (n = 12) of the 
participants met criteria for diagnostic status of CPTSD. 
In the control group, 25.6% (n = 10) of the participants 
met criteria for diagnostic status of PTSD, and 46.2% (n = 
18) of the participants met criteria for diagnostic status of 
CPTSD. There were no differences between the interven-
tion and control groups in terms of current mindfulness 
practices (3.2% vs. 5.1%; χ2(1) = 0.15, p = .696), current 
visits to a psychologist (19.4% vs. 12.8%; χ2(1) = 0.56, p 
= .456), and current use of medicine due to mental health 
problems (19.4% vs. 30.8%; χ2(1) = 1.18, p = .278). In the 
context of the COVID-19 pandemic, participants were also 
asked about their experiences related to COVID-19. None 
of the participants were or had been infected with corona-
virus. None of the participants from the control group had 
a close family member or friend infected; there was one 
such case in the intervention group.

Table 2   Participants’ exposure to traumatic events at pre-test

Intervention group (n 
= 31)

Control group (n = 39) Significance statistics

Number of traumatic events
M (SD) 4.84 (2.57) 4.95 (1.92) t(68) = 0.21, p = .838
Range 1–11 1–9
Traumatic event type n (%) n (%)
Natural disaster 2 (6.5%) 8 (20.5%) χ2(1) = 2.79, p = .095
Fire or explosion 9 (29%) 8 (20.5%) χ2(1) = 0.68, p = .409
Transportation accident 12 (38.7%) 12 (30.8%) χ2(1) = 0.48, p = .487
Other serious accident 9 (29%) 10 (25.6%) χ2(1) = 0.10, p = .751
Exposure to toxic substance 1 (3.2%) 0 χ2(1) = 1.28, p = .259
Childhood physical abuse 17 (54.8%) 22 (56.4%) χ2(1) = 0.02, p = .895
Physical assault 12 (38.7%) 20 (51.3%) χ2(1) = 1.10, p = .294
Assault with a weapon 4 (12.9%) 3 (7.7%) χ2(1) = 0.52, p = .470
Childhood sexual abuse 0 1 (2.6%) χ2(1) = 0.81, p = .369
Sexual assault 2 (6.5%) 6 (15.4%) χ2(1) = 1.36, p = .243
Other unwanted sexual experience 10 (32.3%) 17 (43.6%) χ2(1) = 0.94, p = .333
Combat or exposure to a war-zone 0 0 -
Captivity 0 0 -
Life-threatening illness or injury 15 (48.4%) 10 (25.6%) χ2(1) = 3.89, p = .049
Severe human suffering 22 (71.0%) 31 (79.5%) χ2(1) = 0.68, p = .409
Sudden, violent death 3 (9.7%) 1 (2.6%) χ2(1) = 1.62, p = .203
Sudden, unexpected death of someone close to you 10 (32.3%) 14 (35.9%) χ2(1) = 0.10, p = .750
Serious injury, harm or death caused to someone 1 (3.2%) 2 (5.1%) χ2(1) = 0.15, p = .696
Any other stressful event or experience 21 (67.7%) 28 (71.8%) χ2(1) = 0.14, p = .713
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Procedure

Data were collected at two timepoints, March to April (pre-
test/T1) and June to July (post-test/T2) 2020. Information 
about the study and the invitation to participate was sent by 

academic e-mail to all students at one of the largest research-
oriented comprehensive Lithuanian universities and posted 
on the University’s Facebook page. In addition, informa-
tion was announced via University Students’ Representation 
which posted information on separate faculties’ Facebook 

Table 3   Multivariate statistics of the intervention outcomes and effect sizes

Group Pre-test, 
M(SD)

Post-test, 
M(SD)

Time × group 
(univariate), 
F(df)

p Within-group 
pre-test and 
post-test effect 
size d [95% 
CI]

Time × group 
(multivariate), 
F(df)

p Between-group 
pre-test and 
post-test differ-
ence effect size 
d [95% CI]

PTSD Intervention 13.55 (5.09) 9.55 (4.49) 2.32 (1) .132 − 0.82 [− 
1.34; − 0.30]

3.43 (2, 67) .038 − 0.39 [− 0.87; 
0.09]

Control 15.49 (5.26) 13.54 (4.67) − 0.39 [− 
0.84; 0.06]

DSO Intervention 9.45 (3.01) 7.65 (3.03) 5.85 (1) .018 − 0.59 [− 
1.10; − 0.08]

− 0.48 [− 0.96; 
0.00]

Control 9.44 (3.04) 9.10 (2.85) − 0.11 [− 
0.56; 0.33]

Re-experienc-
ing

Intervention 3.42 (2.50) 2.61 (1.93) 0.11 (1) .739 − 0.36 [− 
0.86; 0.14]

1.40 (3, 66) .251 − 0.08 [− 0.55; 
0.39]

Control 4.49 (2.25) 3.87 (2.26) − 0.27 [− 
0.72; 0.17]

Avoidance Intervention 4.58 (2.13) 3.10 (1.89) 1.72 (1) .194 − 0.73 [− 
1.24; − 0.21]

− 0.36 [− 0.84; 
0.11]

Control 5.38 (2.43) 4.74 (2.23) − 0.27 [− 
0.72; 0.17]

Sense of threat Intervention 5.55 (2.05) 3.84 (2.03) 3.81 (1) .055 − 0.83 [− 
1.35; − 0.31]

− 0.48 [− 0.96; 
− 0.01]

Control 5.62 (2.07) 4.92 (1.68) − 0.37 [− 
0.82; 0.08]

Affective dys-
regulation

Intervention 4.23 (1.71) 3.42 (1.69) 3.75 (1) .057 − 0.47 [− 
0.98; 0.03]

4.58 (3, 66) .006 − 0.36 [− 0.83; 
0.12]

Control 4.05 (1.50) 3.82 (1.25) − 0.16 [− 
0.61; 0.28]

Negative self-
concept

Intervention 5.26 (2.63) 3.45 (2.20) 11.18 (1) .001 − 0.74 [− 
1.25; − 0.22]

− 0.72 [− 1.21; 
− 0.24]

Control 4.79 (2.34) 4.79 (2.19) 0 [− 0.44; 
0.44]

Disturbances 
in relation-
ships

Intervention 4.58 (1.71) 3.65 (1.74) 5.98 (1) .017 − 0.53 [− 
1.04; − 0.03]

− 0.55 [− 1.03; 
− 0.07]

Control 4.67 (2.03) 4.79 (2.04) 0.06 [− 0.39; 
0.50]

Depression Intervention 12.55 (6.03) 10.03 (4.81) 3.14 (1) .081 − 0.46 [− 
0.96; 0.05]

3.10 (3, 66) .033 − 0.40 [− 0.87; 
0.08]

Control 13.36 (4.94) 13.03 (4.77) − 0.07 [− 
0.51; 0.38]

Anxiety Intervention 10.97 (5.39) 8.71 (4.57) 2.69 (1) .106 − 0.45 [− 
0.95; 0.06]

− 0.38 [− 0.85; 
0.10]

Control 11.41 (5.04) 11.13 (4.97) − 0.06 [− 
0.50; 0.39]

Positive men-
tal health

Intervention 11.32 (5.61) 13.74 (5.26) 9.10 (1) .004 0.44 [− 0.06; 
0.94]

0.51 [0.03; 0.99]

Control 12.44 (4.29) 12.31 (4.28) − 0.03 [− 
0.47; 0.41]
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pages and encouraged students to participate in the study by 
sending them additional e-mails. Individuals interested in 
participation registered on the study website (www.​still​me.​
lt) and completed the pre-test measures. After registration, 
individuals who had completed all the required measures 
were contacted for a structured phone interview. Inclusion 
was finalized after the phone interviews. A flowchart of the 
inclusion in the study is presented in Fig. 1.

Participants who met all inclusion criteria and had com-
pleted the pre-test measures were randomly assigned to 
either the intervention or waiting list control group. Ran-
domization was based on a computer-generated randomi-
zation list (www.​random.​org) and was performed by an 
independent researcher. No stratification was applied. Partic-
ipants were informed that they would be randomly allocated 
to either the intervention or waiting list control group. Par-
ticipants assigned to the intervention group started using the 
program right after the randomization, whereas participants 
assigned to the waiting list control group were informed that 
they would get access to the program in 5 months.

All data reported in the trial were collected online, and 
participants were given standardized reminders to com-
plete the assessments using the online assessment system. 
The study was approved by Vilnius University Psychology 
Research Ethics Committee (Reference No. 27-02-2020/36). 
All participants gave their informed consent for participation 
before filling the pre-test questionnaires. In the current study, 
the data are reported following the CONSORT statement for 
reporting parallel group trials (Schulz et al., 2011).

Intervention. A mindfulness-based internet interven-
tion was developed specifically for the current study. It 

was aimed at university students who had been exposed 
to traumatic life events and experienced PTSD or CPTSD 
symptoms. The intervention was designed as a self-help 
program with the possibility of sending messages to a psy-
chologist. The program was delivered through a secure 
online platform Iterapi (Vlaescu et al., 2016), which had 
been used in many previous studies, and translated into 
Lithuanian. The content of the intervention was developed 
by a team of psychologists, based on mindfulness princi-
ples with a focus on psychoeducation (which explicitly 
addressed traumatic experiences as well as PTSD and 
CPTSD symptoms followed by mindfulness benefits) and 
mindfulness techniques training. Eight modules included: 
(1) Introduction, (2) Awareness and nonjudgment of physi-
cal senses, (3) Physical senses in everyday life, (4) Aware-
ness and nonjudgment of thoughts, (5) Thoughts in eve-
ryday life, (6) Awareness and nonjudgment of emotions, 
(7) Emotions in everyday life, and (8) Summary. The con-
tent of the program is presented in Table 4. Each module 
consisted of psychoeducation, two or three mindfulness 
exercises, and a reminder of the possibility to contact the 
psychologist. The mindfulness exercises were provided 
as audio recordings. The length of the audio recordings 
was approximately 2 to 7 minutes. Participants had the 
possibility to download each of the audio recordings to 
their devices. Participants could choose the intensity of 
the program according to their personal needs but were 
encouraged to practice at least one exercise every day. 
Access to a new module was provided every week on the 
same weekday over the 8 weeks. Once accessible, modules 
remained available throughout the intervention.

Fig. 1   Flowchart of the inter-
vention
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Two clinical psychologists and one Master’s student in 
the Clinical psychology program were involved as psycholo-
gists in the study. They received special training accord-
ing to the guidelines developed specifically for the study. 
Weekly supervision meetings were scheduled, and extra 
supervisions were provided on request. The psychologist’s 
role included supporting the participants, offering feedback, 
and answering questions. The psychologist’s feedback was 
largely standardized, but individualization was encouraged 
to fit specific questions of the participants. Participants com-
municated with the psychologists asynchronously by writing 
and uploading their texts within a secure platform (Vlaescu 
et al., 2016), while psychologists provided feedback subse-
quently within 24 h. In total, psychologists wrote 15 texts of 
feedback to 8 participants of the study; other participants did 
not contact psychologists. Each feedback from psychologists 
took from 10 to 60 min.

Measures

Exposure to Traumatic Experiences. The DSM-5 Life 
Events Checklist (LEC-5) (Weathers et  al., 2013) was 
used to assess the lifetime exposure to 18 traumatic expe-
riences such as physical or sexual assault, life-threatening 
illness, or injury with one additional item assessing any 
other extremely stressful life event. The type of exposure to 
traumatic events was assessed with five possible response 
options: 1 (= “happened to me”), 2 (= “witnessed it”), 3 
(= “learned about it”), 4 (= “not sure”), and 5 (= “does not 
apply”). In the current study, exposure to traumatic experi-
ence was considered if participants reported that traumatic 
experience either happened to them (1) or they witnessed it 
(2). The Lithuanian version of the measure has been used in 
previous research (Kazlauskas et al., 2018).

Symptoms of PTSD and CPTSD. The International 
Trauma Questionnaire (ITQ) (Cloitre et al., 2018), based 
on the WHO ICD-11 principles for PTSD and CPTSD 
diagnosis, was used to measure PTSD and CPTSD symp-
toms. Participants were instructed to indicate an expe-
rience based on DSM-5 Life Events Checklist (LEC-5; 
Weathers et  al., 2013) that affected them the most, to 
briefly describe it, and provide responses to the ITQ 
regarding that traumatic experience. The ITQ is com-
prised of 18 items. Six items, two for assessment of each 
of the three PTSD symptom clusters in the past month, 
are divided into three subscales: two items for re-experi-
encing, two items for avoidance, and two items for a sense 
of threat symptoms. The score of the ITQ PTSD symp-
tom part has a range from 0 to 24. The DSO symptoms 
in the past month are also measured with the six symp-
tom items on the three subscales, in particular, affective 
dysregulation, negative self-concept, and disturbances in 
relationships symptoms, with two items for each of the 

DSO symptom clusters. The score of the ITQ DSO part 
has a range from 0 to 24. Additional six functional impair-
ment items of the ITQ assess how PTSD (three items) 
and DSO (three items) symptoms impaired functioning 
in the past month. Participants rate the ITQ items on a 
5-point Likert scale ranging from 0 (= “not at all”) to 4 
(= “extremely”). A score of ≥ 2 for at least one of the two 
items representing a particular PTSD and DSO symptom 
cluster indicates clinical significance based on the diag-
nostic algorithm proposed by the authors of the ITQ (Cloi-
tre et al., 2018). A probable PTSD diagnosis is given when 
all three PTSD symptoms are clinically significant and if 
they significantly impair their functioning in at least one 
area of life. Diagnosis of CPTSD requires that the diagnos-
tic criteria for PTSD are met, all three symptom clusters of 
DSO are clinically significant, and DSO symptom-related 
significant functional impairment in at least one area in 
life is reported. In the current sample, the internal consist-
ency was high for the full ITQ scale (Cronbach’s alpha, 
α = .82) and acceptable for the subscales of PTSD symp-
toms (α = .75) and DSO symptoms (α = .68).

Depression. Patient Health Questionnaire-9 (PHQ-9) 
(Kroenke et al., 2001) was used to measure symptoms of 
depression. The Lithuanian version of PHQ-9 was used 
(Montvidas, 2018). Participants rate the statements on a 
4-point Likert scale ranging from 0 (= “not at all”) to 3 (= 
“nearly every day”) by assessing whether they have been 
bothered by the loss of interest in doing things, fatigue, 
appetite problems, negative depressive thoughts within the 
last 2 weeks. The total score of PHQ-9 has a range from 0 to 
27. The 10th item assesses how these problems impede work 
(from 0 = “not difficult at all” to 3 = “extremely difficult”). 
In the current study, good internal consistency of the PHQ-9 
(α = .80) was found.

Anxiety. The Generalized Anxiety Disorder Scale‐7 
(GAD-7) (Spitzer et al., 2006) was used to measure anxi-
ety symptoms. The Lithuanian version of GAD-7 was used 
(Butkutė-Šliuožienė, 2019). GAD-7 measures general anxi-
ety symptoms over the past two weeks. Seven statements 
(such as “Not being able to stop or control worrying”) are 
scored on a Likert scale from 0 (= “not at all”) to 3 (= 
“nearly every day”). The total score of GAD-7 has a range 
from 0 to 21. In the current study, Cronbach’s alpha of the 
full scale was high (α = .90).

Positive Mental Health. Positive Mental Health Scale 
(PMH) (Lukat et al., 2016) was used to assess positive men-
tal health. The PMH comprises nine items measuring the 
emotional, cognitive, and social aspects of positive mental 
health. Participants rated statements such as “In general, I 
am confident,” “Much of what I do brings me joy,” on a 
Likert scale from 0 (= “do not agree”) to 3 (= “agree”). 
The total score of PMH has a range from 0 to 27. The 
Lithuanian version of the scale has been used in previous 
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research and demonstrated good psychometric characteris-
tics (Truskauskaite-Kuneviciene et al., 2020). In the current 
study, Cronbach’s alpha of the full scale was high (α = .84).

User Satisfaction and Program Usability. Six items 
were used to assess satisfaction with using the program and 
program usability. The participants in the intervention group 
were asked to rate how useful (from 1 = “not useful at all” 
to 5 = “very useful”), satisfactory (from 1 = “I didn’t like 
it at all” to 5 = “I liked it a lot”), and easy to use (from 1 = 
“it was not easy at all” to 5 = “it was very easy”) the pro-
gram was. They were also asked to report their subjective 
impression regarding the improvement of mental well-being 
(from 1 = “worsened a lot” to 5 = “improved a lot”), general 
understanding of oneself and one’s well-being (from 1 = 
“not at all” to 5 = “definitely yes”), and recommending the 
program to a person who had experienced a traumatic event 
in their lifetime (from 1 = “not at all” to 5 = “definitely 
yes”).

Data Analyses

Since we aimed to capture the possible change in used 
constructs, we performed a series of multivariate repeated 
measures ANOVAs with time (pre-test and post-test) as a 
within-subject factor and group (intervention vs. control) 
as a between-subject factor. First, we tested the interven-
tion effects on PTSD and DSO symptoms using the sum 
scores for each measure. Then, we separately tested the 
PTSD symptoms subscales of re-experiencing, avoidance, 
and sense of threat. We also performed an analysis of the 
DSO symptoms subscales of affective dysregulation, nega-
tive self-concept, and disturbances in relationships. Finally, 
we tested the secondary outcomes (depression, anxiety, and 
positive mental health) using the sum scores of the respec-
tive measures.

We calculated both within-group and between-group 
effect sizes. The between-group effect sizes were calculated 
using the mean difference from pre-test to post-test in the 
intervention and control groups and the standard deviations 
of each group at pre-test (Morris, 2008). The within-group 
effect sizes were calculated using the means in each group at 
pre-test and post-test and standard deviations at each meas-
urement point. Bias-corrected effect sizes (Fritz et al., 2012) 
were reported. The magnitude of the effect expressed in d 
was interpreted according to Cohen (1988), that is, 0.50 = 
medium effect, and 0.80 = large effect.

We used the Reliable change index (RCI) to calculate 
clinically significant changes (Iverson, 2019). For RCI cal-
culations, we used the PTSD and CPTSD sum scores, stand-
ard deviations of the pre-test in the intervention group, and 
test-retest reliability of the respective scale. Independent 
samples t-test and χ2-test were used to test for between-group 
differences on demographic characteristics, trauma exposure 

prevalence, primary and secondary outcomes. Data analyses 
were performed using IBM SPSS Statistics version 26.

Results

Engagement and Dropout

Participants from the intervention group were considered 
engaged in the current study if they had logged in to the 
intervention site at least once. All intervention group par-
ticipants met this criterion. Of those who provided post-test 
assessments, 35.5% logged in < 5 times, 12.9% logged in 
5–10 times, 19.4% logged in 11–20 times, and 32.3% logged 
in > 20 times. A majority (77.5%) of participants from the 
intervention group and 95.1% from the waiting list control 
group provided post-test assessments. Participants who pro-
vided post-test assessments were considered completers, 
while the remaining were considered dropouts.

There were no differences in terms of demographic 
characteristics between completers and dropouts at pre-
test including gender (χ2(1) = 0.03, p = .864), age (t(39) 
= - 0.04, p = .972), nationality (χ2(1) = 0.33, p = .565), 
partnership status (χ2(1) = 2.27, p = .132), employment sta-
tus (χ2(1) = 3.66, p = .056), and financial situation (χ2(3) 
= 2.68, p = .444). Also, completers and dropouts did not 
differ in their current mindfulness practices (χ2(1) = 0.33, p 
= .565), current visits to a psychologist (χ2(1) = 2.27, p = 
.132), current use of medicine due to mental health problems 
(χ2(1) = 2.27, p = .132) as well as COVID-19 experiences. 
Completers and dropouts did not significantly differ in terms 
of any primary or secondary outcomes. No differences were 
observed between completers and dropouts for PTSD symp-
toms (t(39) = − 0.24, p = .816), DSO symptoms (t(39) = 
− 0.14, p = .888), depression symptoms (t(39) = − 0.35, p 
= .730), anxiety symptoms (t(39) = − 0.52, p = .606), and 
positive mental health (t(39) = 0.55, p = .586) at pre-test.

Intervention Effects on Primary and Secondary 
Outcomes

The results of the repeated measures MANOVA analyses 
and the between-group, as well as within-group effect sizes, 
are presented in Table 3. At the multivariate level, the analy-
ses revealed a significant difference in change of PTSD and 
DSO symptoms sum scores over time between the interven-
tion and control groups (Wilks’ λ = 0.91). At the univariate 
level, we found a significantly higher decrease in the DSO 
score in the intervention group compared to the control 
group. No significant differences in the change of PTSD 
scores were found between the groups. The between-group 
effect size indicated a small intervention effect on the reduc-
tion of DSO score. The within-group effect sizes indicated 
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a large decrease in the PTSD score and a moderate decrease 
in the DSO score in the intervention group.

Separate repeated measures MANOVA analyses of the 
PTSD symptom clusters (re-experiencing, avoidance, and 
sense of threat) and DSO symptom clusters (affective dys-
regulation, negative self-concept, and disturbances in rela-
tionships) were performed. At the multivariate level, the 
analyses revealed no significant difference in change of the 
PTSD symptom clusters over time between the intervention 
and control groups (Wilks’ λ = 0.94). Likewise, no signifi-
cant differences in change of the PTSD symptom clusters 
were found among the two groups at the univariate level. 
The between-group effect sizes showed a small intervention 
effect on the reduction of the PTSD sense of threat symp-
toms. The within-group effect sizes indicated a moderate 
decrease in PTSD avoidance symptoms and a large decrease 
in sense of threat symptoms in the intervention group.

The repeated measures MANOVA analyses showed a sig-
nificant difference in change of DSO symptom clusters over 
time between the intervention and control groups (Wilks‘ λ 
= 0.83). At the univariate level, we observed a significantly 
higher decrease of DSO negative self-concept and distur-
bances in relationships symptoms in the intervention group 
compared to the control group. No significant differences 
in change of affective dysregulation were found among the 
two groups. Between-group effect sizes indicated moderate 
intervention effects on the reduction of negative self-concept 
and disturbances in relationships. The within-group effect 
sizes showed a moderate decrease in negative self-concept 
and disturbances in relationships in the intervention group.

Finally, the repeated measures MANOVA analyses of 
change in depression, anxiety, and positive mental health 
revealed a significant difference between the intervention 
and control groups (Wilks’ λ = 0.88). At the univariate level, 
we found a significantly higher increase of positive mental 
health in the intervention group compared to the control 
group. No significant differences in change of depression 
and anxiety were found among the two groups. Likewise, 
the between-group effect size indicated a moderate inter-
vention effect on the increase of the positive mental health 
(see Table 3).

Clinical Significance of the Intervention Effects

The results of the RCI analyses by using PTSD and CPTSD 
symptoms sum scores indicated that 32.3% (n = 10) of the 
participants in the treatment group experienced a clinically 
significant decrease in their PTSD symptoms from pre-test 
to post-test. In the control group, 2.6% (n = 1) experienced 
a clinically significant reduction in their PTSD symptoms 
over time. Similarly, 52.6% (n = 16) of the treatment group 
experienced a clinically significant decrease in their CPTSD 
symptoms from pre-test to post-test. In the control group, 

23.1% (n = 9) of participants experienced a clinically sig-
nificant reduction in their CPTSD symptoms.

User Satisfaction and Program Usability

At the end of the intervention, a majority of the intervention 
group participants reported that the program had been use-
ful (80.7%), satisfactory (83.9%), and easy to use (93.6%). 
Also, more than half of the participants reported that the 
program improved their mental well-being (61.3%) as well 
as general understanding of themselves and their well-being 
(64.6%). Finally, a greater part of participants indicated that 
they would recommend the program to a person who had 
experienced a traumatic event in their lifetime (77.5%).

Discussion

The current study investigated the effects of a mindfulness-
based internet intervention on ICD-11 PTSD and CPTSD 
symptoms. We found promising treatment effects indicat-
ing that mindfulness-based internet intervention can reduce 
CPTSD symptoms of negative self-concept and disturbances 
in relationships, as well as have positive effects on positive 
mental health. Our study also revealed that participant user 
satisfaction was high, and the usability of our intervention 
was perceived as very good.

The PTSD symptom changes in the present study were 
not in line with the other studies on mindfulness-based inter-
ventions for PTSD. We did not find significant changes in 
overall PTSD symptoms in our study, except for the sense 
of threat symptoms. Previous randomized clinical trials pro-
vided promising initial findings that various PTSD experi-
encing samples could benefit from mindfulness-based PTSD 
treatments (Colgan et al., 2016; Jasbi et al., 2018; Valen-
stein-Mah et al., 2019). Furthermore, our findings are dif-
ferent from a recent study on internet-delivered mindfulness 
intervention for PTSD (Reyes et al., 2020). Possibly, the best 
treatments for PTSD are trauma-focused PTSD therapies 
that explicitly address previous traumatic experiences and 
traumatic memories (APA, 2017; ISTSS, 2018; Lewis, et al., 
2020a). In contrast, mindfulness-based therapies focus on 
the present, and thus, traumatic experiences can be avoided 
during the mindfulness intervention process, and therefore 
no treatment effects on PTSD symptoms may occur.

However, the present study revealed the potential of a 
mindfulness-based intervention for a new ICD-11 diagnosis 
of CPTSD. Overall, the intervention was effective for DSO 
symptoms which are required for the diagnosis of CPTSD 
in addition to the three core PTSD symptom clusters. In 
particular, participants who received mindfulness-based 
internet intervention reported positive changes in the DSO 
negative self-concept, meaning that beliefs about oneself as 
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diminished, defeated, and worthless were reduced. In addi-
tion, feelings of shame, guilt, and failure, which commonly 
accompany negative beliefs about oneself, were reduced in 
the intervention group. Also, trauma-exposed young adults 
seemed to encounter fewer difficulties in sustaining relation-
ships and feeling close to other people after using an 8-week 
mindfulness-based internet intervention.

The findings of the present study suggest that mind-
fulness-based interventions could have a significant posi-
tive impact on DSO symptoms, which accompany PTSD 
symptoms when CPTSD is diagnosed. There is an ongoing 
debate among experts on trauma treatment whether trauma-
focused interventions such as exposure should be offered 
to clients with CPTSD, or if a phased trauma treatment 
approach should be used instead which would imply start-
ing the CPTSD treatment with stabilization techniques to 
aid better coping skills of the emotional regulation (Brewin, 
2020). The current study indicates that mindfulness can be 
an important first step for survivors of prolonged or severe 
trauma exposure with CPTSD, as an effective technique for 
reducing DSO symptoms during the first stabilization phase. 
Alternatively, based on our findings, mindfulness could be 
integrated into CPTSD multicomponent trauma treatment 
targeted for specific CPTSD symptoms in clinical practice. 
In particular, clients suffering from negative self-concept 
and disturbances in relationships could benefit from mind-
fulness-based interventions.

Recent theoretical conceptualizations aimed to explain 
potential mechanisms of change on how mindfulness-based 
interventions could reduce PTSD symptoms. It has been 
hypothesized that mindfulness diminishes physiological 
arousal, increases attentional control, and fosters acceptance 
of unwanted experiences, each of which addresses processes 
that maintain PTSD (Lang et al., 2012). We assume that this 
could also be applied to the DSO symptoms, as mindfulness 
could increase self-regulation capacity, which could posi-
tively impact self-concept and relationships. While this pilot 
study could not reveal the mechanisms underlying the identi-
fied therapeutic changes, further studies could explore the 
factors contributing to DSO symptoms changes. The DSO 
symptoms change observed in our study is a promising find-
ing that is valuable for the future development of CPTSD 
interventions, as it indicates that mindfulness could be ben-
eficial in DSO symptoms reduction and could be potentially 
used as an integral part of CPTSD intervention to reduce 
DSO symptoms, and exposure-based or cognitive therapies 
could be used to tackle PTSD symptoms.

Limitations and Future Research

Several limitations of the present study should be considered 
when interpreting the findings. To begin with, it was a pilot 
study and therefore, the sample size was relatively small, 

which may have resulted in less statistical power to detect 
smaller differences between the two conditions. As the study 
provided promising initial findings, future studies with larger 
samples would allow testing the differences between two 
conditions with more confidence. Furthermore, the study 
was conducted with a waiting list as a control condition. The 
results could be replicated with an active control condition 
using treatment as usual or alternative trauma-focused evi-
dence-based treatment protocol in future trials. This would 
allow testing whether mindfulness-based PTSD and CPTSD 
treatments have unique benefits compared to other treat-
ments. In addition, the focus of the study was the reduction 
in PTSD and CPTSD symptoms. We included participants 
who reported clinically significant PTSD or CPTSD symp-
toms, and participants with subclinical levels of PTSD and 
CPTSD, which could have affected non-significant changes 
in PTSD symptoms. The results should be replicated in a 
sample of participants with full PTSD or CPTSD diagnosis. 
The participants in the study had the possibility to download 
mindfulness exercises to their devices to aid usability; how-
ever, this restricted the possibility of monitoring the use of 
the downloaded intervention exercises. We have chosen an 
operationalization of engagement to the study as logging in 
to the intervention site at least once. However, more accurate 
measures of engagement such as exercise completion should 
be used in future studies.

Regarding the measurement of the outcomes, partici-
pants’ trauma exposure and PTSD and CPTSD symptoms 
were assessed using self-reported measures without a clini-
cal interview, which could have led to an inaccurate estima-
tion of PTSD and CPTSD symptomatology. In future trials, 
the clinician’s administered assessment could be imple-
mented to facilitate a more accurate evaluation of PTSD 
or CPTSD symptoms as experienced by the participants. 
However, at the time of the study, ICD-11 CPTSD diagnos-
tic interviews were not yet available. Additionally, the ITQ 
DSO scale’s Cronbach alpha was low compared to other 
studies (Murphy et al., 2020) possibly due to the relatively 
small sample size.

Conclusions about the generalizability of our findings in 
treating ICD-11 PTSD and CPTSD using mindfulness in 
other populations across the lifespan are limited. Thus, it 
would be valuable to test whether this intervention is only 
helpful for young adults or could also be beneficial in other 
samples. Finally, the study was conducted in the context 
of the COVID-19 pandemic. Pandemic-related stressors 
could have contributed to participants’ mental health and 
potentially could have played a role in the study outcomes. 
It has been hypothesized that PTSD and CPTSD symptoms 
can increase during such circumstances (Liu et al., 2020). 
Therefore, it would be useful to evaluate whether mindful-
ness-based internet intervention effects would be the same in 
regular conditions after the end of the coronavirus pandemic.
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The current study showed the potential of internet-based 
mindfulness interventions to alleviate disturbances in self-
organization symptoms which are prerequisites to a new 
ICD-11 diagnosis of CPTSD in a sample of young adults. A 
mindfulness-based approach could broaden the perspective 
of treatments for CPTSD as an integral part of multicompo-
nent modular CPTSD therapy in addition to trauma-focused 
treatment. Also, our study revealed that internet-delivered 
interventions could be beneficial for adults who experience 
CPTSD symptoms. In the context of existing barriers for the 
delivery of face-to-face treatments, internet-based interven-
tions for traumatized individuals should be further explored. 
Moreover, it is of great importance to explore in future trials 
whether the effects of mindfulness-based internet interven-
tions in traumatized populations sustain over time.
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