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After acquired brain injury (ABI), some individuals suffer from long-term fatigue and emotional 
distress, which affects their work ability and daily life. Mindfulness-based stress reduction (MBSR) 
has shown promising results in quantitative studies as a complementary treatment for pathological 
mental fatigue (PMF) after ABI. This study aims to explore how people suffering from lasting PMF after 
ABI experience MBSR in relation to their PMF, with the intention of better meeting the rehabilitation 
needs of those affected. Seven individuals (mean age 42 years) who had suffered from long-lasting 
PMF after ABI took part in the study. None of them had resumed work due to their PMF, but all had 
recovered from neurological impairments. They were interviewed after completing an MBSR course. 
Thematic analysis of the participants’ perspectives suggested that the MBSR program provided them 
with coping techniques for living with PMF. They gained a deeper understanding of their condition 
becoming more self-compassionate, and the treatment provided them with a forum for meeting and 
sharing experiences with others with similar problems. The qualitative results strengthen the evidence 
for MBSR as a feasible psychoeducative complementary treatment for PMF after ABI.
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Fatigue is a normal experience for all people, but after acquired brain injury (ABI)—such as stroke, traumatic 
brain injury (TBI), brain inflammation or brain tumors—residual mental fatigue is common1–4. Approximately 
26–77% of individuals are estimated to suffer from fatigue after a stroke and 45–73% after a TBI; such fatigue 
is regarded as a primary symptom after ABI and can be distinguished from depression1,5,6. In addition, normal 
mental fatigue must be distinguished from pathological mental fatigue (PMF)7. The PMF syndrome includes 
rapid loss of perceived mental energy when the individual affected is exposed to stimuli—for example, reading a 
book or taking part in a conversation is difficult to manage over even a very short period—with a reduced ability 
to regain mental energy. The ability to concentrate is diminished, and the person becomes easily distracted. There 
is often clear variation in mental fatigue during the day, which is determined by the activity performed. Sleep 
and longer rest will not help but may provide some relief. Increased sensitivity to stress, as well as sensitivity to 
light and noise, is commonly reported, and emotional imbalance with tearfulness and irritability is common, 
as is impaired sleep, characterized by shorter and interrupted sleep or excessively prolonged sleep8,9. The ability 
to resume and manage work and ordinary daily activities is reduced, which is related to the inability to perform 
the same mental activity repeatedly1,10,11. Withdrawal due to PMF can be misunderstood as laziness or social 
reclusiveness, whereas it is a necessary means to avoid extreme exhaustion for individuals suffering from PMF12. 
Fatigue after ABI and neurological diseases can have substantial long-term negative effects on work ability, well-
being, and quality of life1,10,13.

No efficient or recommended treatment exists for PMF following ABI, and only a few pharmacological 
treatment studies have been performed. A pharmacological feasibility study14,15 and one randomized control 
trial (RCT) with methylphenidate16 reported reduced fatigue. RCT studies with (-)-OSU6162 have shown mixed 
results for stroke and TBI15,17–19, while RCT studies with modafinil improved wakefulness but not fatigue20,21. In 
addition, improvements in fatigue after TBI have been shown in RCTs with blue light therapy22,23 and an adapted 
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RCT using cognitive behavioral therapy24,25. Studies of the group-based mindfulness-based stress reduction 
program (MBSR) have produced promising results for people suffering from PMF after TBI, stroke and MS, with 
reduced mental fatigue and emotional distress as well as improved cognitive function26–33; two of these studies 
were RCTs30,34. However, recommended treatment options for fatigue are currently lacking within the health 
care system and are requested by those affected.

Mindfulness can contribute to well-being and could be a therapeutic option for those who have suffered an 
ABI28,29,31,33,35,36. The MBSR program has been used for 40 years37 and has clear guidelines regarding the course 
content as well as the quality of the certified MSBR teacher37–39. The primary intention of the MBSR program 
is to relieve suffering and increase wellbeing in the everyday lives of people with a wide range of medical and 
psychological conditions37. In addition, MBSR has shown promising results for individuals suffering from PMF 
after ABI and neurological illnesses27,30. The MBSR program is used in clinic and has been widely researched in 
numerous studies involving healthy and clinical populations40–42.

There is a growing body of quantitative studies on MBSR after ABI43,44. However, few studies have qualitatively 
explored the perspectives of participants suffering from fatigue after they attend MBSR programs. Reports of 
adapted mindfulness-based cognitive therapy (MBCT) have been documented in individuals with multiple 
sclerosis45 and chronic fatigue (MBCT)46. A study on mindfulness for ABI revealed that the mindfulness group 
benefited from learning mindfulness skills that were useful in everyday life, which increased their awareness 
and helped them cope with emotional and cognitive difficulties33. However, that study did not evaluate fatigue, 
and it did not involve a standard MBSR course. Therefore, further knowledge is needed concerning how people 
with PMF after ABI perceive the MBSR program since PMF could entail specific challenges in following the 
standard program. Adaptation of the program may thus be valuable. For example, people suffering from PMF 
easily experience mental exhaustion as a part of their condition, which could pose challenges when practicing 
mindfulness, as paying attention plays a central role in mindfulness47. Considering this potential challenge, it 
is intriguing that people suffering from PMF have been reported to benefit from MBSR27,30. Therefore, further 
knowledge is needed to gain a greater understanding of why MBSR can alleviate PMF. Perceptions of the benefits 
from those affected may have implications for understanding the underlying mechanisms by which MBSR may 
alleviate PMF. Such perceptions are unexplored among individuals suffering from PMF after ABI. Qualitative 
methods are suitable, as they enable the investigation of phenomena that remain scientifically unexplored48 and 
could serve to generate knowledge of the complexities involved in the therapeutic process and hence enhance 
the clinical usefulness of the program.

The aim of this study is to explore how people suffering from lasting PMF after ABI experience MBSR in 
relation to their PMF.

Method
Participants
Seven participants were recruited from an outpatient medical rehabilitation clinic for acquired brain injuries 
(ABIs). They were consecutively asked personally if they were interested in participating in the study after the 
formal rehabilitation period was finished. They had all previously received multiprofessional theme rehabilitation 
and were well aware of their PMF and the strategies to be used. The neuropsychologist and mindfulness teacher BJ 
informed participants about mindfulness and the MBSR program prior to the start of the study. All participants 
had the opportunity to practice meditation (40-min body scan) led by BJ for inpatients and outpatients at the 
neurorehabilitation clinic. None of the participants had previously taken part in an MBSR program.

Participants who met the inclusion criteria, i.e., experiencing persistent mental fatigue but not having a 
psychiatric disorder or severe cognitive or language impairments as assessed by neuropsychological tests, were 
invited to participate. Mental fatigue is the most common issue faced by patients at the neurorehabilitation 
clinic, who report similar symptoms of mental fatigue regardless of their diagnosis49.

The group included two men and five women, with a mean age of 42  years, who had completed high 
school or a university degree. All participants had suffered from PMF for more than one year after ABI (range 
16–46 months), such as traumatic brain injury (TBI), stroke or benign brain tumor. They had recovered well 
cognitively and physically, and all were living independently, some with families and children.

None of the participants exhibited functional memory or verbal impairments, as determined by 
neuropsychological tests conducted during the rehabilitation period. Since these assessments were performed 
prior to the study and were not included in the ethical application, they are not reported here. None of them 
had resumed work due to their PMF. They reported a score on the Mental Fatigue Scale (MFS) well above 
the cutoff49,50 (Table 1). The MFS has been evaluated for people with ABI, with values above 10 indicating a 
significant problem with PMF. The MFS includes cognitive (concentration, memory, slowness of thinking), 
sensory (light and noise sensitivity) and emotional difficulties (tearfulness, irritability), as well as sleep problems. 
These symptoms are all commonly reported after neurological disorders51, and the symptoms of MFS have been 
shown to be closely related, exhibiting high internal consistency49,50.

On the basis of clinical experience, severe memory, cognitive, or language impairments can hinder successful 
participation in an MBSR program and would have otherwise excluded participants from the study. However, 
it is common for individuals with PMF to report subjective difficulties with concentration and memory, which 
are closely associated with their PMF, whereas standard cognitive tests for memory and attention may fall within 
normal ranges10.

As an MBSR course spans eight weekly sessions, careful planning is required to ensure that the program is 
completed before longer holidays, such as summer or Christmas breaks. All the participants needed to begin 
the program simultaneously, and the seven participants in this study were those available and interested at the 
time of the study. We decided to proceed with this group of seven participants, all of whom shared a history of 
persistent PMF following ABI and had comparable background characteristics (Table 1).
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Procedure
All participants were formally (in writing) and informally (verbally) informed of the conditions of participation, 
and all gave their informed and written consent to participate. The study was approved by the Swedish Ethical 
Review Authority, protocol number 2021-000483. Among the ethical conditions were permission to withdraw 
from participation at any time during the study (no one did), secured treatment of the data, anonymity, and terms 
of data usage. To ensure anonymity, no names were written down at any stage of the study. Instead, coded names 
were used throughout the process. As the group was relatively small, the demographic information had to be 
presented in a nonindividual fashion. Presenting such information for each participant would have compromised 
anonymity. Owing to the COVID-19 pandemic, most interviews took place over Zoom, with the exception of 
one that was conducted in the neurorehabilitation center. The duration of the interviews ranged between 20–47 
min and lasted for 33 min on average. The interviews were conducted within one week after the final session 
of the program. The interviews included questions concerning how the participants had experienced MBSR, 
whether and how they utilized information from MBSR, and other questions concerning MBSR in relation to 
PMF. Follow-up questions were asked to encourage participants to elaborate on their answers.

MBSR program
The MBSR is a group-based program comprising eight weekly meetings, including a whole-day retreat. The 
meetings include discussions led by the teacher, with the purpose of exploring patterns of behavior, thinking 
and feeling and learning about alternative ways of coping with difficulties in life. MBSR is based on meditations 
such as body scans (designed to systematically, region by region, cultivate awareness of the body), sitting 
meditations for 20 and 45 min (awareness of the breath and systematic widening of the field of awareness to 
include awareness of the body, feelings of tone, mental states, and thoughts), breathing space and gentle Hatha 
yoga (with an emphasis on mindful awareness of the body). The participants are encouraged to take part in 
daily meditations of approximately 45  min and to complete weekly home assignments between the weekly 
sessions. The group setting offers the opportunity to share one’s experiences with others. The structure and 
standards of the MBSR curriculum were followed. The only adaptations were making sessions 2 h each due to 
the small number of participants and their PMF and shortening discussion and talks, with breaks involving 
short breathing meditations. The course was led by a certified MBSR teacher and clinical neuropsychologist who 
had met the participants previously in the clinic during their rehabilitation. The MBSR program was adapted 
to accommodate smaller class sizes, with a maximum of 10 participants in the group, in contrast to the larger 
groups typically permitted in standard MBSR sessions. This modification was made to reduce the burden on 
participants and better suit their needs. The standard curriculum was maintained.

Measures
A semistructured interview was used to investigate the participants’ experiences with the MBSR intervention. 
The interview guide consisted of 18 questions. These included, for example, questions on how the participants 
had experienced the program in general and if and in what way the program had helped them deal with PMF. 
All interviews included spontaneous follow-up questions that encouraged the participants to elaborate on their 
responses.

Data analysis
The aim of analysis was to explore how people suffering from lasting PMF after ABI experience MBSR in relation 
to their PMF. For this purpose, inductive semantic thematic analysis with a critical realistic approach was used52. 
That is, the participants’ responses were viewed as descriptors of their actual experiences while also considering 
that their descriptions are subject to contextual influences. ATLAS.ti (Version 23.0.1) was used for coding 
interviews, and multiple themes were coded in the extracts. The six phases of thematic analysis with revisions52,53 
were conducted within this study as follows: In phase one, GG created verbatim transcripts of all interviews. 
These were read and reread by GG to familiarize himself with the material. In this phase, GG aimed to be open-
minded with respect to the material, even though the focus of the analysis was to serve the aim of the study. 
In phase two,  GG generated initial codes from all interviews. The codes were descriptions of excerpts from 
the interviews and thus represented patterns or content within the interviews that could be used to answer the 
research question. In total, 101 codes were generated. In phase three, GG merged codes from the initial coding. 
This process did not involve passively searching for emerging possibilities but rather actively generating clusters 
of codes. In this phase, GG refrained from finalizing the clusters; rather, he contemplated different versions. 

Participants (7) Range

Age, years 41.9 ± 5.7 34–50

Gender 5 women/2 men

Education 3 high school/4 university

Employment status all 0% work

Diagnosis 3 TBI/3 stroke/1 benign brain tumor

Time since injury, months 37 ± 12 16–46

Mental fatigue scale 20.2 ± 4.8 17–28.5

Table 1.  Background data of the participants, means, standard deviations (SDs), ranges and frequencies.
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Upon completion of this phase, the 101 codes had been merged into 49 codes, of which 4 codes were based 
on at least 35 quotations each. In phase four, GG created a thematic structure on the basis of the phase three 
analysis to assess the fit of the themes in relation to both the code level of the data and the dataset as a whole. 
The main themes were created from three of the four clusters of codes with more than 35 quotes each that had 
been generated via code merging. This phase also involved reviewing whether the themes could be regarded as 
coherent and sound. The fifth phase related to the process of naming and defining the themes. In the sixth phase, 
GG selected relevant extracts from the transcripts to exemplify the themes and generate a descriptive account of 
how the themes corresponded with our aim. During this phase, both authors reviewed and discussed the themes, 
making final adjustments to theme names and descriptions to ensure that the results were coherent. Since the 
second author was the meditation teacher, their role was not to alter the analysis but rather to assess whether the 
descriptions were clear in relation to the quotes and theme names.

To provide transparency and explain the analytical process, we offer an example of the process from 
generating a code to later using it in the thematic structure. For example, the code “coping” was created to 
describe an excerpt from an interview, such as "I have used, like sitting meditation, a lot to manage, to get a little 
break from the pain experience." Subsequently, other excerpts could also be labeled as “coping” or assigned a 
different code that more accurately captured their content. In the case of the code "coping," it became part of the 
subtheme "intervention techniques," which was subsequently used to generate the overarching theme "MBSR as 
a coping technique for PMF."

The first author had prior training in thematic analysis through postgraduate-level courses and had previously 
published a paper utilizing thematic analysis in a peer-reviewed scientific journal. During the current analysis, the 
first author received feedback on coding procedures and thematic analysis from a senior lecturer in psychology 
with expertise in qualitative research methods. There was a concern that the authors’ preunderstanding of 
mindfulness treatments might influence the analysis. Specifically, the first author had participated in a nonclinical 
MBSR program, whereas the second author is a certified MBSR teacher with extensive clinical experience 
working with PMF patients in rehabilitation settings and conducting related research. To mitigate potential bias 
and separate the roles of MBSR teacher and researcher, the first author independently conducted and analyzed 
the interviews. To enhance neutrality, the first author refrained from reviewing the treatment material before 
conducting interviews or analyzing the data. This approach allowed for the collection and analysis of material 
without being directly influenced by the terminology or rationale associated with the treatment. After the first 
author had completed the initial analysis, both authors reviewed and discussed the findings together, reflecting 
specifically on the risk of bias. These discussions focused on ensuring that the analysis was grounded in the 
interviewees’ experiences rather than being shaped by the treatment material or the preexisting understandings 
of the researchers. In conducting and reporting this study, and specifically with respect to the concerns raised 
here, we adhered to the practices of reflexive thematic analysis52 to maintain rigor and transparency, ensuring 
that our research is communicated in a clear and comprehensible manner.

Results
The aim of this study was to explore how participants suffering from lasting PMF after ABI experience the MBSR 
program in relation to their PMF. Analysis of the interviews generated three themes with seven subthemes that 
together provided a response to our research question. These themes and subthemes are presented in Table 2 
along with example quotes for each subtheme. In our analysis, themes serve as descriptors of related subthemes54. 
The subthemes illustrate our analysis of the specific experiences that the participants described.

Theme 1: MBSR as a coping technique for PMF
In our analysis, this theme describes the participants’ perceptions of how the program had provided them with 
coping techniques for dealing with PMF. Thus, this theme addressed our aim by suggesting that, according to the 
participants’ experiences, the program had fulfilled their needs in terms of providing coping techniques for PMF. 
Our analysis revealed two types of techniques according to the experiences of the participants: (1) intervention 
techniques and (2) preventive techniques. The subthemes are described in greater detail below.

According to the analysis, the participants perceived that MBSR had provided them with techniques for 
intervention when they were about to exhaust themselves or when they felt the need for a break. For example, 

Theme Subtheme Example quote

MBSR as a 
coping technique 
for PMF

Intervention techniques “I have been able to use this if things become difficult in any way. I can walk away or can just stay in that environment but still 
shut myself in until I feel ready.” (IP2)

Preventive techniques “So, then I have tried to schedule these short breaks.” (IP1)

New perspectives

Understanding and accepting 
PMF through MBSR

“To understand your brain fatigue and be able to be more present in what one is actually doing, this being either together with 
others or by oneself, at home or away. Yes, to accept that it is so.” (IP2)

Self-compassion “Kinder, in the sense that I am not as harsh and judgmental and that is what we practiced here, this notion of having a kinder 
attitude towards oneself.” (IP3)

A forum to meet 
others with PMF

Exchanging experiences “I think it is… it is kind of a two-sided effect to some extent … in terms of both the effect of the program and also a group effect 
where one, in some way shares experiences. I would never have achieved this effect if I had carried out the program myself.” (IP3)

A chance to be normal “Just this thing of having a place where one feels normal.” (IP6)

Social challenges “And then we sat in the same room, which I think everyone found quite stressful because then it became the very thing that is 
almost impossible to handle if you have PMF; that there are many conversations taking place in the same room.” (IP6)

Table 2.  Overview of themes, subthemes and example quotes.
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intervention could involve leaving a noisy social gathering and resting for a while before returning. It could also 
involve taking a short break with breathing-meditation to avoid exhaustion and to be able to last throughout the 
day. The example quote in Table 2 clearly illustrates the application of this technique.

In contrast to intervention techniques, preventive techniques involved trying to avoid exhaustion by 
anticipating the need for intervention. The quote in Table 2 illustrates a typical example of preventive techniques 
as the participant described scheduling breaks. The participants described how they scheduled both short breaks 
throughout the day and longer breaks, for example, in the afternoon between activities and family time. In our 
analysis, preventive techniques helped the participants take control of their condition and cope with PMF in 
their everyday lives. Interestingly, some participants described having adjusted their resting time from passive 
rest to MBSR exercises. They perceived that this switch had improved the quality of the rest, and they felt more 
in control of their rest.

Theme 2: New perspectives
This theme describes the participants’ experiences of acquiring new perspectives through the MBSR program. 
This theme addressed our aim by conveying participants’ experiences of how the program provided an 
opportunity for participants to explore PMF through MBSR. Our analysis highlighted the following two aspects 
of new perspectives on the basis of the participants’ experiences: (1) an understanding and acceptance of PMF 
through MBSR and (2) self-compassion. The subthemes are presented in greater detail below.

According to the analysis, the MBSR program helped participants gain a better understanding of PMF and 
an acceptance of the condition with which they must learn to live. They gained new perspectives on PMF and 
its challenges through participating in the exercises and sharing their experiences. For example, participants 
described having become more attentive to certain needs and reaction patterns associated with PMF. As a 
result, some participants were thus able to accept the need for adjustments in their everyday lives to ensure 
compatibility with their PMF. Some participants described struggling to accept the need to adjust their lives. 
Instead, some spoke of acknowledging their needs, a word that we suggest is perceived as being more neutral 
than accepting PMF.

As illustrated in the example quote, another aspect of new perspectives concerned the notion of becoming 
more self-compassionate. The participants described that they had learned to be less judgmental and harsh, 
rather kinder, and more compassionate toward themselves after participating in the MBSR program.

Theme 3: A forum to meet others with PMF
This theme describes the participants’ experiences with the MBSR program, which offered the opportunity to 
meet other people suffering from PMF. According to our analysis, the participants had an accumulated need 
to meet other people who shared their experiences with PMF. This need resulted from a common situation of 
being misunderstood by people not affected by PMF. In our analysis, MBSR as a forum for people with PMF 
included the following three aspects: (1) exchanging experiences, (2) having the chance to be normal and (3) 
social challenges. The subthemes are presented in greater detail below.

According to the analysis, participants experienced the MBSR program as a forum where they could exchange 
their experiences of living with PMF. As suggested in the example quote, being able to share experiences was a 
prominent aspect of how participants perceived the program and its positive effect on PMF. In fact, the program 
seemed to offer a first opportunity for several participants to meet others with PMF.

Moreover, sharing experiences and being among people with a similar condition was an opportunity to 
feel normal and to be understood within the group of participants with PMF, that is, a feeling of sharing and 
understanding among fellow participants in the course. This subtheme confirms that individuals with PMF can 
feel abnormal in their everyday lives because of their condition.

The opportunities afforded by practicing in a group also posed some social challenges. In our analysis, these 
challenges had to do with certain exercises in the program in which the participants had to talk to each other 
in pairs while they were all sitting in the same room. These types of exercises were experienced as challenging, 
as they involved having to sort through numerous sensory stimuli and being easily distracted. In addition, 
participants found traveling to and from the course by public transport challenging, and the same applied to 
having to socialize before and after the course with other participants. Nevertheless, some participants related 
that being in a group was not something that they had found challenging.

Discussion
The aim of this study was to explore how people suffering from PMF after ABI experience the MBSR program 
in relation to their PMF, as this topic is unexplored. Previously, only quantitative studies of improvements in 
PMF have been reported for this group of individuals26,27. By interviewing individuals suffering from PMF 
who had participated in the MBSR program, we sought to answer the following question: What experiences do 
individuals with PMF following ABI have of MBSR in relation to their PMF? The results of this qualitative study 
demonstrated that the MBSR program provided participants with coping techniques for living with PMF; they 
had gained a deeper understanding of their condition and had become more self-compassionate. In addition, 
meeting others and the notion of gaining mutual understanding were greatly appreciated. We discuss these 
results in more detail below.

MBSR as a coping technique for PMF
The results suggest that the MBSR program provided the participants with coping techniques for living with PMF. 
They were better able to adapt their activities to fit with their abilities and limitations. This did not entail avoiding 
activities but, rather, taking breaks, using short and long meditations and still taking part in social activities, but 
in new ways. Our results concerning MBSR as a coping technique for PMF are in line with previous studies on 
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other clinical groups—although none were related to fatigue—that have described the use of meditative tools 
and practices learned from mindfulness-based interventions (MBIs, including MBSR and MBCT) as a means 
to address challenges related to medical conditions33,45,55,56. One interpretation of the results is that the coping 
techniques allowed participants to gain a sense of agency, emotional control, and self-efficacy in relation to their 
PMF. That is, the coping technique enabled them to feel more in charge of their PMF. According to our analysis, 
one set of coping techniques concerned the use of MBSR exercises to intervene in activities involved in daily 
life. This could entail taking a short break for breathing meditation or withdrawing from a noisy lunchroom. 
Arguably, these intervention techniques were also examples of how MBSR may have led to heightened self-
efficacy among the participants. That is, the exercises allowed them to feel rooted in the present moment to gain 
mental control, thus serving as a protective mechanism for PMF.

PMF typically implies that the affected individual can utilize cognitive resources for short periods of time 
and then requires longer rest periods than normal to recover from exhaustion. This situation poses several 
challenges in relation to day-to-day activities8. By utilizing the intervention techniques, the participants created 
cognitive relief that allowed the brain to rest. In addition, the theme of preventive techniques described how a 
mindful approach was utilized as a general coping technique, providing ways to organize one’s life and to prevent 
exhaustion. In other words, the participants made use of mindfulness in a more preventive way rather than as 
an intervention technique in a specific situation. Such approaches could involve scheduling rest or planning the 
day in a way that is sustainable in relation to PMF. These experiences of the preventive use of mindfulness are 
in line with findings from previous studies on other clinical groups who experienced that mindfulness helped 
them prevent symptom expression and stress55,57. However, the alleviation of PMF by mindfulness has been 
previously reported only by quantitative studies27,30. We show here that different strategies as well as the use 
of mediations were helpful for the participants. Future endeavors could enhance our understanding of these 
findings by studying how the treatment is perceived in other groups and contexts. Such knowledge could provide 
insights into how to further adapt the treatment in relation to the experiences and needs of participants.

New perspectives
The MBSR program gave the participants new perspectives on PMF, as they gained more knowledge and became 
more attentive to their needs and their reaction patterns. The theme of new perspectives illustrated how MBSR 
helped participants experience increased awareness of their medical condition and how this awareness, in turn, 
led to new perspectives on how to relate to and address these issues. Similar outcomes of group learning and 
new or altered insights into medical conditions have been shown in several qualitative studies on participant 
experiences of MBIs in which participants have described bonding, group support and shifting perspectives as 
outcomes of taking part in an MBI55,57,58. In addition to confirming these previous findings, this theme described 
several specifically relevant outcomes of MBSR in relation to PMF as experienced by the participants. The theme 
of new perspectives suggested that MBSR programs can increase awareness of behavior and cognitive patterns 
that are particularly negative when individuals are trying to cope with PMF, such as being mentally active 
too long, being in noisy environments and ruminating. In addition, the participants were able to find more 
kindness and self-compassion. This tendency can be viewed as interconnected with gaining an understanding 
and acceptance of PMF. That is, participants understand and accept how PMF limits and sets boundaries on 
everyday life and become more self-compassionate because of this greater awareness.

A forum to meet others with PMF
According to the third theme, the MBSR program gave participants an opportunity to meet others with PMF and 
share their experiences. In addition, people with PMF commonly suffer from the invisibility of their condition, 
which can thus be misinterpreted as laziness or social reclusiveness whereas it is, in fact, a necessary means for 
coping with PMF. However, in the program, they shared these experiences and were able to support one another.

Sharing experiences with a group without having the need to explain shortcomings can be important and 
has been confirmed by previous studies, which have suggested that mutual understanding is a key aspect of 
building group solidarity and learning from others46. In addition, sharing experiences can improve learning and 
can serve to enhance mindfulness practices59. Practicing mindfulness in a group can help participants choose 
more appropriate and beneficial solutions and, when necessary, let go of control and of what one is holding on to.

Benefits and difficulties
Researchers and practitioners need to be aware of the potential challenges of MBSR for individuals suffering 
from PMF, as our analysis has revealed. According to our analysis, reflecting in pairs offered both benefits and 
social challenges. These challenges stemmed from distractions from others in the room while trying to focus 
on discussion with the partner. Travel and socializing with other participants also proved challenging for some. 
However, not all participants found group activities to be problematic.

The participants had all been ill for a long time, had gained rehabilitation, were well aware of their PMF 
and had learned strategies for managing their daily activities. However, none of them had met others with 
PMF in a group activity during their rehabilitation. Meeting others, a sense of not feeling alone, and having an 
understanding—in the deeper sense of the word—was very much appreciated.

According to our results, MBSR is a feasible option for individuals suffering from PMF. They could follow the 
MBSR curriculum, and coming into contact with others with PMF, exchanging experiences and enhancing their 
insight and increasing their knowledge of their condition as well as learning how to cope with the problems it 
entails was helpful. However, it is necessary to adapt to individuals’ needs to fit with their PMF, as with the slower 
pace, less talking, more repetitions and the addition of more breathing meditations during the meetings, all of 
which are to be held in a safe and calm environment.

Scientific Reports |         (2025) 15:6680 6| https://doi.org/10.1038/s41598-025-90452-y

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


The MBSR curriculum was implemented with its standard long meditations and thematic structure, 
incorporating only minor adaptations such as a slower pace, shorter talks, and pauses when necessary, including 
brief breath meditations. Despite challenges such as reduced alertness and concentration difficulties, the 
participants expressed appreciation for the longer meditations and did not voice concerns about the duration 
of the sessions. The long meditations of 45  min have been used in our previous MBSR studies26,27, and our 
experience is that these long mediations can be maintained even if the participants suffer from PMF. However, 
some participants reported experiencing increased fatigue following the sessions, particularly after the full-day 
retreat. Longer meditations can provide individuals with time to calm their minds, reduce sensory impressions 
such as sounds and visual stimuli, and create an opportunity for mindful peace and rest. This practice—learning 
to distinguish between ordinary rest and "brain rest," where thoughts are quiet—along with repeatedly returning 
focus to one’s breath, may be beneficial for those suffering from PMF. Additionally, the MBSR program can help 
participants face challenges with reduced emotional reactivity. This is facilitated by the program’s inclusion of 
exercises and discussions that encourage individuals to explore alternative ways of responding to difficulties. 
However, for individuals with more severe or cognitive or language impairments or for those experiencing 
more pronounced PMF, the standard MBSR program may be too demanding. In these cases, a slightly shorter 
program with biweekly meetings may serve as a more appropriate alternative, as suggested for individuals with 
chronic fatigue60.

Limitations
The current study is limited to the specific population it examined and the time span of eight weeks in which 
MBSR takes place. Other studies with follow-up interviews conducted later rather than alongside the MBSR 
program could result in variations in the results with respect to population variations, the frequency of 
continuous practice and other factors due to time elapsed. The interviews were conducted in conjunction with 
the program to avoid memory difficulties, which are common among individuals with ABI. This precautionary 
measure was reported in a previous interview study of individuals suffering from ABIs33. A relatively small 
number of participants were involved in the current study. This limitation implies that the analysis presented 
here could have been altered and made more divergent had more experiences from additional interviews been 
included. As highlighted in a study by van Ravesteijn et al.61, an attempt to extract deep and rich empirical data 
can be precarious when sample sizes are too small or too large. Arguably, the sample size in the current study 
was large enough to provide a breadth of analysis but small enough to allow a thorough analysis. Similar studies 
have also used small participant groups. For example, O'Dowd and Griffith46 conducted a qualitative study of 
nine participants with chronic fatigue.

Drawing on experiences from only one intervention group can be a limitation because it may lead to a 
narrow perspective, thus reducing the generalizability of the findings and potentially overlooking diverse 
experiences that could emerge from other groups. Additionally, the specific group context, including dynamics, 
relationships, and shared experiences, may unduly influence the results, making it difficult to separate the 
effects of the intervention from the unique characteristics of that particular group. These limitations should 
also be considered in relation to the current study and calls for further studies drawing on experiences from 
diverse groups. While we have taken measures to separate the roles of the investigator and MBSR teacher during 
the analysis process, we acknowledge that the dual role of the second author as both an investigator and the 
intervention teacher represents a potential limitation. To minimize social desirability bias in the analysis, the 
first author conducted all the interviews. The participants were informed that the second author, who was a 
neuropsychologist and MBSR teacher, would not listen to the interviews or read the transcripts in their entirety. 
Prior to the interviews, the participants were also informed that the transcripts would be anonymized and that 
the second author would not, at any stage, be able to identify which participant had provided specific responses.

Conclusions
Owing to the long-term consequences of PMF that many people suffer from after ABI, there is a pressing need 
for treatment options. In this study, participants reported that MBSR provided coping techniques for PMF and 
a deeper understanding of their condition, and it was a valuable forum for meeting other people with PMF 
and sharing experiences. Our results, in combination with those of previous studies, suggest that the adapted 
MBSR program may be considered a valuable treatment option for individuals suffering from PMF after ABI. 
The qualitative results indicate that MBSR may be a feasible complementary treatment for PMF. To increase 
accessibility to the program for participants with more severe PMF, a shorter program with biweekly meetings 
may serve as a more appropriate alternative.

Data availability
The dataset generated and analyzed in the current study is not publicly available due to its sensitive nature. 
Anonymized excerpts from the interviews are available from the corresponding author on reasonable request.
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