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ABSTRACT

Objective: The Mindfulness-Based Stress Reduction (MBSR) program has shown promising results for
people suffering from mental fatigue after an acquired brain injury. The aim was to evaluate the feasibility
of a MBSR program performed as an online self-study course for this group of people.

Methods: Sixty participants who had suffered an acquired brain injury with lasting mental fatigue were
randomized to an online MBSR course or to a waitlist control group. They answered self-report ques-
tionnaires before start and after the course.

Results: Sixteen completed the MBSR program. With the repeated ANOVA no significant difference
between groups was found, although there was a significant change in time (the repetition factor). The
post-hoc paired t-test indicated a significant reduction and a large-to-median effect size in mental fatigue
(p=0.003, d =0.896), depression (p=0.038, d=0.569) and anxiety (p=0.030, d=0.598) for the MBSR
group. No significant changes were found for the control group.

Conclusion: An online self-study MBSR program for people suffering from mental fatigue after an
acquired brain injury can be a feasible option for those suffering from less severe mental fatigue and
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emotional symptoms, while others may require a program adapted to their needs.

Introduction

Fatigue is a significant long-term or chronic problem after an
acquired brain injury as stroke, traumatic brain injury (TBI),
brain tumor or brain inflammation (1-4). Prevalence of fatigue
is, for stroke estimated to be between 26% and 77% and for TBI
between 45% and 73% (4). Fatigue is regarded as a primary
symptom and is distinguishable from depression (4). In addi-
tion, fatigue is reported as one of the most troublesome symp-
toms (5) resulting in difficulty taking part in everyday activities
with reduced quality of life (2,6-8) as well as reduced work
ability (9,10).

When suffering from long-term pathological mental fati-
gue, patients have a reduced capacity to continue a mental
activity repeatedly and a reduced ability to restore the energy
in response to performed activity, and the energy is not
restored after sleep or an extended rest while, by contrast
following a non-pathological mental fatigue people will
recover after rest and sleep (11). With use of the Mental
Fatigue Scale (MFS) we have recognized the mental and co-
occurring cognitive difficulties linked to the pathological men-
tal fatigue concept (12,13). The MES includes cognitive and
emotional difficulties and sensory symptoms which are the
consequence when endurance and the mental energy level is
reduced; as a result, fatigue will be perceived (14). In addition,
this is often compounded by an emotional burden with feel-
ings of hopelessness and despair and difficulty coping with

stress if the fatigue is not relieved. From clinical experience, it
can take several years of frustration, self-doubt and despair to
find the right balance between rest and activity. However, the
person will appear normal, the fatigue they describe goes far
beyond anything imaginable by a person not suffering from
this.

There is currently no specific recommended treatment for
mental fatigue after an acquired brain injury. Pharmacological
(15) and non-pharmacological reports (16-19) have shown
promising results for alleviating fatigue. As people’s needs
and personal preferences differ, different treatment options
may be of considerable usefulness while we still have no cure
for pathological mental fatigue. In addition, many people are
not offered any treatment whatsoever and they therefore seek
help. This is our experience from several treatment studies and
from clinical work. With non-pharmacological treatments,
fatigue as well as the emotional burden can be alleviated.
This has been shown for fatigue after TBI with blue light
therapy (16,17) and adapted cognitive behavioral therapy
(20,21). We have collaborated with the group-based
Mindfulness-Based Stress Reduction program (MBSR) in our
research work and have produced promising results for
patients suffering from metal fatigue after TBI and stroke,
with reduced mental fatigue and emotional distress as well as
improved cognitive function (18,19). Similar results have been
reported by other researchers for diseases affecting the brain
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using the MBSR program (22-27). Furthermore, MBSR is
reported to be a clinically effective method for alleviating
a wide range of conditions as stress, depression, pain, and
fatigue, with the aim of helping people to cope better with
their difficulties (28,29).

The MBSR is a group-program based on meditative prac-
tices and psychological and educational theories (30). MBSR
was developed by Jon Kabat Zinn in 1979 and is about training
mindful attitudes - including living in the present moment -
with attention, compassion, without striving nor judging (29).
MBSR is a program with clear guidelines relating to content
and for the competence of the teacher (31,32). MBSR is an
eight weekly session group program, including a whole day’s
retreat. It also includes home assignments with daily guided
meditation sessions and practices with the intention to intro-
duce mindfulness into daily life. Meditation and gentle yoga
are practiced during the meetings and at home between the
weekly sessions. During the meetings (2-2 % hrs depending on
number of participants), discussions lead by the teacher is
included, with the purpose on exploring patterns of behavior,
thinking and feeling and learning about alternative ways of
approaching and coping with life. The MBSR program can
contribute to well-being and could be a therapeutic option
for those who have suffered from an acquired brain injury
and who struggle with long-term mental and cognitive diffi-
culties (18,22,23). An alternative with a group face-to-face or
live online MBSR is an online self-study MBSR program, and it
has been possible to follow this program for a long time now
(The MBSR Online Course — Sounds True). However, it does
not allow for interaction with group members, although
recorded audios and videos is presented with the intention to
assist the participant with learning from the psycho-educative
part of the program, which takes place mainly during the
group discussions. In this study, we have developed a very
similar MBSR program in Swedish, following the MBSR curri-
culum, with the intention to evaluate the feasibility of follow-
ing the online self-study program when suffering from mental
fatigue after an acquired brain injury. As we have previously
found the MBSR program to be helpful for people suffering
from long-term fatigue after acquired brain injuries (18,19), we
sought to evaluate a self-study program. This can also be
a viable alternative particularly when it is difficult or not
possible to find a MBSR course nearby. In addition, some
people may prefer a self-study program as it involves carrying
out the practice at home in a safe place. A long journey to the
course location is often reported and this, combined with the
effort involved in taking part in the discussions can prove to be
demanding for some people suffering from mental fatigue. An
online course also gives the person the opportunity to stop,
rest, repeat parts of the prerecorded videos, and extend the
program for a longer period if necessary. We have developed
an online self-study program together with certified MBSR
teachers. We have followed the MBSR curriculum in this
study, including 45-minute mediation sessions and home-
assignments as, according to our previous MBSR studies
(18,19) this alternative has proven to be possible for patients
to follow with the exception of the group discussions. The
draw-back of a self-study program is the lack of personal
support and the interaction with group members. We have to

our knowledge not found any previous studies with a self-
study online MBSR program for participants suffering from
mental fatigue after an acquired brain injury. As alternative
treatment options for fatigue is scarce, this study can contri-
bute and can be a source of inspiration and can serve to build
knowledge for the development of alternative treatment
options in the future.

The aim of this randomized pilot study is to evaluate the
feasibility of a MBSR program performed as an online self-
study course for those suffering from mental fatigue after an
acquired brain injury.

Methods

Participants were recruited through an advertisement on the
Swedish Stroke Association’s website and in the Facebook
group for people with mental fatigue after an acquired brain
injury. Participants were consecutively included from
September 2019 to March 2020. Those who were interested
contacted the research team and a neuropsychologist with
long-term experience with acquired brain injuries and rehabi-
litation. They were interviewed by telephone and e-mail to
confirm the diagnosis and were informed about the study.

The inclusion criteria were age between 20 and 70 years;
having suffered from an acquired brain injury such as stroke,
traumatic brain injury (TBI) including concussion, encephali-
tis or meningitis or benign brain tumor at least 6 months prior
to inclusion and suffering from mental fatigue as defined with
the cutoff score from the Mental Fatigue Scale sum of score at
10.5 or above (13). Exclusion criteria were clinically diagnosed
with severe depression and/or anxiety, or psychiatric illness as
this requires clinical treatment, or language problems as hav-
ing reduced the cognitive ability to understand and follow the
program. They were also excluded if they had participated in
a MBSR course previously. The study was approved by the
Swedish Ethical Review Authority (2019-02690). All partici-
pants signed an informed consent for the study and were
informed that they could withdraw at any time without giving
a reason.

After the participants had declared their interest in partici-
pating, they received written information and, if they so
wished further information over the telephone. They answered
questionnaires concerning background data as age, gender,
education, diagnosis, time since acquired brain injury, working
hours as a percentage of full-time and whether they had pre-
vious experience of mindfulness and/or yoga. They also
answered the three self-report questionnaires; Mental Fatigue
Scale (MFS) (13), Comprehensive Psychopathological Rating
Scale (CPRS, depression and anxiety) (33) and the
Brunnsviken Brief Quality of Life (BBQ) (34). The MFS has
been evaluated for people with an acquired brain injury
(12,13). A value above 10 indicates a significant problem
with mental fatigue. The questions included are the following:
generalized fatigue, fatigue related to mental activities, mental
recovery time, concentration and memory problems, slowness
of thinking, stress sensitivity, emotional sensitivity (tearful-
ness) and irritability, reduced initiative, light and sound sensi-
tivity and sleep problems. The questions have a high internal
consistency (12,13). The CPRS was used for depression and
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Figure 1. Study design.

anxiety (33). Mild depression has been associated with a rating
of between 6.6 and 9.5, moderate between 10 and 17 and
severe >17.5 (35). The CPRS depression scale is identical to
the Montgomery Asberg Depression Rating Scale (MADRS)
except that the rating is doubled in the MADRS (36). The BBQ
scale measures importance-adjusted satisfaction across six life
areas as leisure, view on life, creativity, learning, friends and
friendships and view on self. BBQ displays high concurrent
and convergent validity and good reliability and it is able to
differentiate between clinical and healthy groups, and is also
sensitive to change (34).

Once the questionnaires had been returned and the parti-
cipants were accepted for inclusion, they were randomized to
either the MBSR or the waitlist control group, using the ran-
domization function in Excel.

The same questionnaires (MFS, CPRS, and BBQ) were
answered after the MBSR course or after the same period of
8 weeks spent on the waitlist (Figure 1).

For evaluation of the program’s user-friendliness, they
answered a questionnaire about a) to what extent have you
been able to follow the program (every day/some days/week/
less regularly), b) will you continue using MBSR in the future
(yes/no) c) did the course meet your expectations (yes/no) d)
how satisfied are you with the program (satisfied/less satisfied/
not at all satisfied).

MBSR group

The MBSR group consisted of 30 participants and after inclu-
sion they were sent a login to a website with access to the MBSR
program online — this was also available for download. On the
website, the MBSR program was presented with eight weekly
sections, with a duration of approximately 1 ¥ -2 hours, and
a whole day in silence. The sections were available as recorded
audio files and videos providing information about the ses-
sions, instructions for the practices and meditation sessions
along with information and instructions regarding the specific
theme of the sessions. The meditation sessions included body-
scan (designed to systematically, region by region, cultivate
awareness of the body), sitting meditation with a duration of
20 and later 45 minutes (awareness of the breath and systema-
tic widening the field of awareness to include awareness of the
body, feeling tone, mental states and thoughts), breath space
and gentle Hatha yoga, with an emphasis on mindful aware-
ness of the body. Yoga sitting on a chair was also included as an
alternative, if someone preferred that due to physical limita-
tions. They were also encouraged to take care and to discover
personal capabilities and limitations, as the aim in the program
is to explore body and mind with care and friendliness with the

intention to gain an awareness of the person’s actual state. The
participants were encouraged to take part in daily meditations
with a duration of approximately 45 minutes/day and the
weekly homework in-between the weekly sessions. If they pre-
ferred, they were encouraged to start off with shorter medita-
tions, with the intention to establish a daily routine with
meditations, and then gradually increase the length of time.
Meditation is all about the intention of doing, without striving
toward particular goals nor judging what is good or bad,
merely taking the time, carrying out the practices and explor-
ing oneself at that particular moment with friendliness. All this
is according to the MBSR curriculum. In addition, there is
a text booklet available on the website offering extra support,
as which practices to carry out each week and explanations
outlining the themes. Several of the texts in the booklet are
recorded audio files, to simplify everything for those who
prefer listening, as reading can often prove to be difficult
when suffering from mental fatigue. If necessary, participants
were given the opportunity to seek advice and support from
a psychologist in the event of discomfort or side-effects.

The control group

The control group consisted of 30 participants who were
instructed to continue as usual without any additional
instructions, for the duration of the program, 8 weeks. If
after the program, the participants in the control group
wished to participate in a MBSR course they were sent
a login to a website and were given access to the MBSR
program.

Statistics

Background data were analyzed with t-test and chi-square. For
the main analysis, a two-factorial ANOVA with time as
a repeated factor and group as a between-factor were used.
For post-hoc analysis, paired t-test was used for pre- and post-
comparisons/group. Effect size was calculated with partial eta
square, > and Cohen’s d. SPSS 25.0 was used for statistical
calculations.

Results

Forty-five women (75%) and 15 men (25%) participated in the
study. There was an even distribution between the groups with
no difference in age, sex, education, diagnosis, working hours
calculated as a percentage of full-time, previous experience of
mindfulness or yoga, and baseline rating on MFS, CPRS
(depression, anxiety) and BBQ (Table 1). In total 16
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Table 1. Demographic and background data and pre-rating on mental fatigue
(MFS), depression and anxiety (CPRS) and quality of life (BBQ) scales. Mean,
standard deviation (sd), frequency.

MBSR  Controls p-value
Participants included 30 30

Age in years, mean 46.4 473 0.760
(12.3) (11.2)
Sex, (females/males) 25/5 20/10 0.136
Higher education - 9/21 7/23 0.559
high school/university
Diagnosis (stroke/TBI/ 14/10/ 12/14/  0.685
meningitis-encephalitis/brain tumor) 4/2 2/2
No work/part-time work/ 20/8/2 15/13/2  0.439
full-time work
Years after injury, mean 53 54 (52) 0.991
(5.7)
Previous experience of 23/7 26/4 0.317
mindfulness/yoga (yes/no)
MFS, mean 23.7 21.6 0.112
(4.7) (5.6)
Depression, mean 9.2 83(3.8) 0.381
(3.6)
Anxiety, mean 8.4 79(28) 0.557
(4.0)
BBQ, mean 39.7 43.1 0.416
(18.3) (13.8)

participants completed the MBSR program and answered the
questionnaires after the program, while 14 did not complete
the course. In the control group, 29 repeated the question-
naires after 8 weeks.

The repeated ANOVA including between- (group com-
parison) and within-subject factors (time/repetition of ques-
tionnaires) revealed no significant difference between the
groups and no interaction effect. Only the repetition factor
(time) was significant (Table 2). The post-hoc test (paired
t-test) showed a significant reduction in MFS, depression
and anxiety for the MBSR group, with large to medium
effect size. No significant change in BBQ was detected. No
significant change was found for any of the questionnaires
for the control group (Table 3).

No background data regarding age, sex, diagnosis and
working hours as a percentage of full-time/sick leave differed
between those completing the course and those who did not.

The rating on MFS for those completing the program did not
differ significantly (t-test 0.676) from those who did not com-
plete the program. Among those who completed the MBSR
course, 81% had a university degree and 88% had previous
experience of mindfulness or yoga. For those not completing
the course 57% had a university degree and 64% had previous
experience of mindfulness and yoga.

Questions concerning evaluation of feasibility

Of the 16 participants who answered the evaluation after the
MBSR program, 11 out of 16, reported that they had carried
out meditative practices every day. Two participants answered
‘A few times/week’ and three answered ‘Less often.” Thirteen
out of the 16 participants were very satisfied, or satisfied with
the program and will continue with the practices. Two parti-
cipants were less satisfied and one was not at all satisfied.

Discussion

The online MBSR program for people suffering from mental
fatigue after an ABI was feasible for those who completed the
course. The post-hoc analysis showed a reduction for the
MBSR participants in their mental fatigue, depression and
anxiety with large-to-medium effect size. The control group
did not change significantly. A majority of those who com-
pleted the program carried out meditation regularly between
the weekly sessions and was satisfied with the MBSR program.

However, half of the participants did not complete the
MBSR program. This shows that some difficulties were
encountered when participating in an online self-study
MBSR program by oneself. The reasons here for not continu-
ing can only be speculative. We do not have any comments
from those who dropped out since, and according to the
ethical rules they could cancel without providing any com-
ments. Many people can encounter problems related to their
mental fatigue, which may be a hindrance to them. They may
find it difficult to initiate activities. They are likely to be easily
fatigued and may thus find that the sessions as well as the

Table 2. A repeated two-factorial ANOVA, F-value, p-value and effect size (E).

Time

Interaction Group

MFS, mental fatigue
CPRS, depression
CPRS, anxiety

BBQ, quality of life

F=13.333,p=0.001 E=0.234
F=10.408, p = 0.002, E=0.195
F=0.924, p=0.342, E=0.021
F=2.406, p=0.128, E=0.054

F=2492,p =0.122 E=0.055
F=2.850, p = 0.209, E = 0.036
F=2662, p=0.110, E=0.058
F=1.746, p=0.194, E=0.040

F=0.331, p=0.568 E=0.008
F=019, p=0.891, E=0.000
F=0.000, p = 0.992, E=0.000
F=1.130, p=0.294, E=0.026

Effec size; partiell eta square: n? 0.01 small, n? = 0.06 medium, n? =0.14 large.

Table 3. Comparison for each group separately (includes only those who answered both pre and post) with paired t-test with p-value and effect size Cohen’s d (d).
Mean and standard deviation (sd) before and after MBSR/control time and numbers completing both pre- and posttest.

MBSR Control
Pre Post p-value d Pre Post p-value d
Completing 30 16 30 29
MFS 23.5(33) 20.8 (4.8) 0.003 0.896 21.7 (5.6) 20.7 (6.1) 0.113 0.304
Depression 8.7 (2.8) 74 (3.2) 0.038 0.569 8.5 (3.8) 7.9 (4.0) 0.064 0.358
Anxiety 85 (25) 7.5(2.7) 0.030 0.598 79 (2.8) 8.1 (4.0) 0.625 0.091
BBQ 45.7 (20.1) 51.3(19.6) 0.074 0.499 429 (14) 434 (16.2) 0.851 0.035

Cohen’s d: 0.2 small, 0.5 medium, 0.8 large.



meditation sessions are too long. The home assignments may
also be too demanding. Those who dropped out had a lower
level of education and had less experience of meditation and
mindfulness. This may have been a contributing factor to their
not completing the course. However, their rating on MFS at
baseline was similar as for those who completed the program.
From our previous MBSR studies, with traditional face-to-face
groups with mental fatigue participants, the number of drop-
outs was not significant (18,19). Participating in a group may
provide support from the teacher and fellowship and support
from the other participants which is absent when carrying out
the MBSR as a self-study program. This may have been impor-
tant for those who did not continue the program alone. The
group effect is less well understood, but is an important factor —
according to the eastern mindfulness tradition, it is learning to
understand human suffering in a wider perspective, that many
experience similar difficulties and the feeling of not being
alone (37). A few contacted the psychologist by phone for
advice how to encounter the meditations. No side effects
were reported, except struggling with their mental fatigue.
Discussions during the program, as well as support and
sharing experiences with others was not included in the online
program. However, the reason for offering an online program
is related to few opportunities for participating in a MBSR
program or other rehabilitation alternatives for mental fatigue.
People may live a long way away from the center where the
MBSR is delivered. It may also take time waiting for a group to
start, as it can take time to recruit enough participants for
a group, especially delivering a MBSR program for a specific
group, as here for mental fatigue after an acquired brain injury.
With an online self-study MBSR program, it is possible to start
at any time. Some prefer a particular day of the week and time
of the day and it may suit them better doing the MBSR course
by oneself. Others want to participate in the program alone at
home in a safe environment without interaction with others.
The program can be followed on a day and at a time of their
choice, videos/audios can be divided up into sections and
repeated and it is possible to extend the program to add extra
weeks if needed. From this perspective, a MBSR program with
a face-to-face group, a live group online or online as a self-
study can all be useful alternatives, all according to personal
preferences. In this study, we also wanted to evaluate whether
it was possible to deliver MBSR as a self-study program, and
we found that this is possible for some. Rehabilitation options
are scarce and this study can contribute to build knowledge
and offer inspiration for future studies. However, this MBSR
program is not adapted to mental fatigue. A program adapted
to mental fatigue, including education about mental fatigue
and common symptoms, meditation sessions and psychoedu-
cation similar to the MBSR program, could be an interesting
option. In addition, it may be useful to make the program less
intensive with biweekly meetings, as suggested by McKechnie
(38). Future research may result in more specific and helpful
rehabilitation options for those suffering from mental fatigue.
Limitations of this feasibility study included the limited
numbers of participants. Future studies with more partici-
pants, and also participants with other neurological illnesses
who suffer from mental fatigue is warranted. In addition, the
high number of dropouts needs to be managed and
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understood. There were also comparatively few men who
participated in this study, and this shows the need to better
adapt programs to men. Few men is also reported from other
mindfulness studies, with men making up roughly 25% of the
class (39,40). Thus, future work should consider potential
obstacles for involvement and explore ways to encourage
more men to attend mindfulness programs. Using a waitlist
control group was chosen, as we wanted to explore the online
self-study MBSR program and not to compare it with other
control activities, as it can be difficult to find a proper activity
not having any impact on fatigue.

In conclusion, this study shows that it is feasible for some to
take part in this online self-study MBSR course with the basic
curriculum including the meditations and the various themes,
for people suffering from lasting mental fatigue after an acquired
brain injury, and to alleviate mental fatigue and emotional
distress. This study also shows the importance of developing
programs that are better adapted to suit those who need perso-
nal support and who struggle with mental fatigue. However,
many patient groups suffer from mental fatigue and treatment is
warranted. An online self-study MBSR program can be an
option for rehabilitation after acquired brain injuries when the
fatigue and emotional burden are long-lasting or lifelong.

Acknowledgments

This study was supported by grants from The Local Research and
Development Council Gothenburg and Sédra Bohusldn and The Swedish
Stroke Association. Christine Southan Churchill is acknowledged for excel-
lent scientific editing, Jan-Olof Karlsson for excellent website design plus
development and Helena Bjuhr for the composition of the MBSR program
and her warm and personable presence in the meditations.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The work was supported by the The Swedish Stroke Association The
Local Research and Development Council Gothenburg and Sédra
Bohuslén.

ORCID

Birgitta Johansson ([2) http://orcid.org/0000-0002-8942-5771

References

1. Staub F, Bogousslavsky J. Fatigue after stroke: a major but
neglected issue. Cerebrovasc Dis. 2001;12(2):75-81. doi:10.1159/
000047685.

2. Cantor JB, Ashman T, Gordon W, Ginsberg A, Engmann C,
Egan M, Spielman L, Dijkers M, Flanagan S. Fatigue after trau-
matic brain injury and its impact on participation and quality of
life. ] Head Trauma Rehabil. 2008;23(1):41-51. doi:10.1097/01.
HTR.0000308720.70288.af.

3. Diaz-Arias LA, Yeshokumar AK, Glassberg B, Sumowski JF, Easton A,
Probasco JC, Venkatesan A. Fatigue in Survivors of Autoimmune
Encephalitis. Neurol Neuroimmunol Neuroinflammation. 2021;8(6).
doi:10.1212/NXI1.0000000000001064.


https://doi.org/10.1159/000047685
https://doi.org/10.1159/000047685
https://doi.org/10.1097/01.HTR.0000308720.70288.af
https://doi.org/10.1097/01.HTR.0000308720.70288.af
https://doi.org/10.1212/NXI.0000000000001064

6 e B. JOHANSSON AND E. DALHIELM

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Kluger BM, Krupp LB, Enoka RM. Fatigue and fatigability in

neurologic illnesses. Proposal for a unified taxonomy. Neurology.
2013;80(4):409-16. doi:10.1212/WNL.0b013e31827f07be.

. Pollock A, St George B, Fenton M, Firkins L. Top 10 research

priorities relating to life after stroke—consensus from stroke survi-
vors, caregivers, and health professionals. Int J Stroke. 2014;9
(3):313-20. doi:10.1111/j.1747-4949.2012.00942 x.

. Glader E-L, Stegmayr B, Asplund K. Poststroke fatigue. A 2-year

follow-up study of stroke patients in Sweden. Stroke. 2002;33
(5):1327-33. d0i:10.1161/01.STR.0000014248.28711.D6.

. van de Port IG, Kwakkel G, Schepers VP, Heinemans CT,

Lindeman E. Is fatigue an independent factor associated with
activities of daily living, instrumental activities of daily living and
health-related quality of life in chronic stroke? Cerebrovasc Dis.
2007;23(1):40-45. doi:10.1159/000095757.

. Hawthorne G, Gruen RL, Kaye AH. Traumatic brain injury and

long-term quality of life: findings from an Australian study.
] Neurotrauma. 2009;26(10):1623-33. doi:10.1089/neu.2008.0735.

. Johansson B. Screening method for assessment of work ability for

patients suffering from mental fatigue. Front Behav Neurosci.
2022;16:869377. doi:10.3389/fnbeh.2022.869377.

Andersen G, Christensen D, Kirkevold M, Johnsen SP. Post-stroke
fatigue and return to work: a 2-year follow-up. Acta Neurol Scand.
2012;125(4):248-53. doi:10.1111/j.1600-0404.2011.01557 .x.
Johansson B, Ronnback L. Long-lasting mental fatigue after trau-
matic brain injury - a major problem most often neglected diag-
nostic criteria, assessment, relation to emotional and cognitive
problems, cellular background, and aspects on treatment. In:
Sadaka F, editor. Traumatic Brain Injury. Rijeka, Croatia:
INTECH; 2014:1-20.

Johansson B, Starmark A, Berglund P, Rodholm M, Rénnbéack L. A
self-assessment questionnaire for mental fatigue and related symp-
toms after neurological disorders and injuries. Brain Inj. 2010;24
(1):2-12. d0i:10.3109/02699050903452961.

Johansson B, Ronnbéck L. Quality and quantity of rehabilitation
exercises delivered by a 3-D motion controlled camera: a Pilot
study. Int J Phys Med Rehabil. 2014;2(4):182. doi:10.4172/2329-
9096.1000214.

Roénnback L, Johansson B. Long-lasting pathological mental fati-
gue after brain injury-A dysfunction in glutamate neurotransmis-
sion? Front Behav Neurosci. 2022;15:791984. doi:10.3389/fnbeh.
2021.791984.

Johansson B, Wentzel A-P, Andréll P, Mannheimer C,
Ronnbédck L. Methylphenidate reduces mental fatigue and
improves processing speed in persons suffered a traumatic brain
injury. Brain Inj. 2015;29(6):758-65. d0i:10.3109/02699052.2015.
1004747.

Connolly LJ, Rajaratnam SMW, Murray JM, Spitz G, Lockley SW,
Ponsford JL. Home-based light therapy for fatigue following
acquired brain injury: a pilot randomized controlled trial. BMC
Neurol. 2021;21(262). doi:10.1186/s12883-021-02292-8.

Sinclair KL, Ponsford JL, Taffe J, Lockley SW, Rajaratnam SM.
Randomized controlled trial of light therapy for fatigue following
traumatic brain injury. ] Neurol Rehabil. 2014;28(4):303-13.
doi:10.1177/1545968313508472.

Johansson B, Bjuhr H, Rénnbédck L. Mindfulness based stress
reduction improves long-term mental fatigue after stroke or trau-
matic brain injury. Brain Inj. 2012;26(13-14):1621-28. doi:10.
3109/02699052.2012.700082.

Johansson B, Bjuhr H, Karlsson M, Karlsson J-O, Ronnback L.
Mindfulness-based stress reduction (MBSR) delivered live on the
Internet to individuals suffering from mental fatigue after an
acquired brain injury. Mindfulness. 2015;6(6):1356-65. doi:10.
1007/512671-015-0406-7.

Ponsford J, Lee NK, Wong D, McKay A, Haines K, Downing M,
Alway, Yvette Furtado, Christina O’Donnell, Meaghan L Factors
associated with response to adapted cognitive behavioral therapy
for anxiety and depression following traumatic brain injury.
] Head Trauma Rehabil. 2020;35(2):117-26. doi:10.1097/HTR.
0000000000000510.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Nguyen S, McKay A, Wong D, Rajaratnam SM, Spitz G,
Williams G, Mansfield D, Ponsford JL. Cognitive behavior therapy
to treat sleep disturbance and fatigue after traumatic brain injury:
a pilot randomized controlled trial. Arch Phys Med Rehabil.
2017;98(8):1508-17.e2. doi:10.1016/j.apmr.2017.02.031.

Azulay J, Smart CM, Mott T, Cicerone KD. A pilot study examin-
ing the effect of mindfulness-based stress reduction on symptoms
of chronic mild traumatic brain injury/postconcussive syndrome.
] Head Trauma Rehabil. 2013;28(4):323-31. doi:10.1097/HTR.
0b013e318250ebda.

Bédard M, Felteau M, Mazmanian D, Fedyk K, Klein R,
Richardson J, Parkinson W, Minthorn-Biggs MB. Pilot evaluation
of a mindfulness-based intervention to improve quality of life
among individuals who sustained traumatic brain injuries.
Disabil Rehabil. 2003;25(13):722-31. doi:10.1080/
0963828031000090489.

Grossman P, Kappos L, Gensicke H, D’Souza M, Mohr DC,
Penner IK, Steiner C. MS quality of life, depression, and fatigue
improve after mindfulness training: a randomized trial.
Neurology. 2010;75(13):1141-49. doi:10.1212/WNL.
0b013e3181f4d80d.

Acabchuk RL, Brisson JM, Park CL, Babbott-Bryan N,
Parmelee OA, Johnson BT. Therapeutic effects of meditation,
yoga, and mindfulness-based interventions for chronic symptoms
of mild traumatic brain injury: a systematic review and
meta-analysis. Appl Psychol Health Well Being. 2021;13
(1):34-62. doi:10.1111/aphw.12244.

Jani BD, Simpson R, Lawrence M, Simpson S, Mercer SW.
Acceptability of mindfulness from the perspective of stroke survi-
vors and caregivers: a qualitative study. Pilot Feasibility Stud.
2018;4(57). doi:10.1186/s40814-018-0244-1.

Niraj S, W S, Powell T. A qualitative study exploring the experi-
ences of mindfulness training in people with acquired brain injury.
Neuropsychol Rehabil. 2020;30(4):731-52. doi:10.1080/09602011.
2018.1515086.

Grossman P, Niemannb L, Schmidtc S, Walachc H. Mindfulness-
based stress reduction and health benefits: a meta-analysis.
J Psychosom Res. 2004;57(1):35-43. doi:10.1016/S0022-3999(03)
00573-7.

Kabat-Zinn J. Full full catastrophe living: how to cope with stress,
pain and illness using mindfulness meditation. 15th ed. London:
Piatkus Books; 2001.

Crane RS, Brewer J, Feldman C, Kabat-Zinn J, Santorelli S,
Williams JMG, Kuyken W. What defines mindfulness-based pro-
grams? The warp and the weft. Psychol Med. 2017;47(6):990-99.
doi:10.1017/50033291716003317.

Crane RS, Kuyken W, Williams JMG, Hastings RP, Cooper L,
Fennell MJV. Competence in teaching mindfulness-based courses:
concepts, development and assessment. Mindfulness. 2012;3
(1):76-84. doi:10.1007/s12671-011-0073-2.

Crane SR. Implementing mindfulness in the mainstream: making
the path by walking it. Mindfulness. 2017;8(3):585-94. doi:10.
1007/s12671-016-0632-7.

Svanborg P, M A. A new self-rating scale for depression and
anxiety states based on the comprehensive psychopathological
rating scale. Acta Psychiatr Scand. 1994;89(1):21-28. doi:10.1111/
j.1600-0447.1994.tb01480.x.

Lindner P, Frykheden O, Forsstrom D, Andersson E, Ljdtsson B,
Hedman E, Andersson G, Carlbring P. The brunnsviken brief
quality of life scale (BBQ): development and psychometric
evaluation. Cogn Behav Ther. 2016;45(3):182-95. doi:10.1080/
16506073.2016.1143526.

Snaith RP, Harrop FM, Newby DA, Teale C. Grade scores of
the Montgomery—Asberg depression and the clinical anxiety
scales. Br ] Psychiatry. 1986;148(5):599-601. doi:10.1192/bjp.
148.5.599.

Montgomery SA, M A. A new depression scale designed to be
sensitive to change. Br J Psychiatry. 1979 Apr;134(4):382-89.
doi:10.1192/bjp.134.4.382.


https://doi.org/10.1212/WNL.0b013e31827f07be
https://doi.org/10.1111/j.1747-4949.2012.00942.x
https://doi.org/10.1161/01.STR.0000014248.28711.D6
https://doi.org/10.1159/000095757
https://doi.org/10.1089/neu.2008.0735
https://doi.org/10.3389/fnbeh.2022.869377
https://doi.org/10.1111/j.1600-0404.2011.01557.x
https://doi.org/10.3109/02699050903452961
https://doi.org/10.4172/2329-9096.1000214
https://doi.org/10.4172/2329-9096.1000214
https://doi.org/10.3389/fnbeh.2021.791984
https://doi.org/10.3389/fnbeh.2021.791984
https://doi.org/10.3109/02699052.2015.1004747
https://doi.org/10.3109/02699052.2015.1004747
https://doi.org/10.1186/s12883-021-02292-8
https://doi.org/10.1177/1545968313508472
https://doi.org/10.3109/02699052.2012.700082
https://doi.org/10.3109/02699052.2012.700082
https://doi.org/10.1007/s12671-015-0406-7
https://doi.org/10.1007/s12671-015-0406-7
https://doi.org/10.1097/HTR.0000000000000510
https://doi.org/10.1097/HTR.0000000000000510
https://doi.org/10.1016/j.apmr.2017.02.031
https://doi.org/10.1097/HTR.0b013e318250ebda
https://doi.org/10.1097/HTR.0b013e318250ebda
https://doi.org/10.1080/0963828031000090489
https://doi.org/10.1080/0963828031000090489
https://doi.org/10.1212/WNL.0b013e3181f4d80d
https://doi.org/10.1212/WNL.0b013e3181f4d80d
https://doi.org/10.1111/aphw.12244
https://doi.org/10.1186/s40814-018-0244-1
https://doi.org/10.1080/09602011.2018.1515086
https://doi.org/10.1080/09602011.2018.1515086
https://doi.org/10.1016/S0022-3999(03)00573-7
https://doi.org/10.1016/S0022-3999(03)00573-7
https://doi.org/10.1017/S0033291716003317
https://doi.org/10.1007/s12671-011-0073-2
https://doi.org/10.1007/s12671-016-0632-7
https://doi.org/10.1007/s12671-016-0632-7
https://doi.org/10.1111/j.1600-0447.1994.tb01480.x
https://doi.org/10.1111/j.1600-0447.1994.tb01480.x
https://doi.org/10.1080/16506073.2016.1143526
https://doi.org/10.1080/16506073.2016.1143526
https://doi.org/10.1192/bjp.148.5.599
https://doi.org/10.1192/bjp.148.5.599
https://doi.org/10.1192/bjp.134.4.382

BRAIN INJURY (&) 7

37. Crane RS, Callen-Davies R, Francis A, Francis D, Gibbs P, 39. McCown D, Reibel D, Micozzi MS. Teaching mindfulness.
Mulligan B, O’Neill B, Pierce Williams NK, Waupoose M, A practical guide for clinicians and educators. New York:
Vallejo Z, et al. Mindfulness-based stress reduction for our time: Springer; 2011.

a curriculum that is up to the task. Global Adv Integr Med Health. 40. Krusche A, Cyhlarova E, King S, Williams JMG. Mindfulness
2023;12:1-10. online: a preliminary evaluation of the feasibility of a web-based

38. McKechnie F. Mindfulness-based therapy for managing fatigue. mindfulness course and the impact on stress. BMJ Open. 2012;2

London: Jessica Kingsley; 2023. (3):€000803. doi:10.1136/bmjopen-2011-000803.


https://doi.org/10.1136/bmjopen-2011-000803

	Abstract
	Introduction
	Methods
	MBSR group
	The control group
	Statistics

	Results
	Questions concerning evaluation of feasibility

	Discussion
	Acknowledgments
	Disclosure statement
	Funding
	ORCID
	References

