
International Journal of MS Care
130

From the Institute of Neuroimmunology and Multiple Sclerosis and Department of Neurology (JP, SL, CH) and Department of Psychiatry and 
Psychotherapy (SM), University Medical Center, Hamburg-Eppendorf, Hamburg, Germany; and Department of Cognitive Psychology and 
Methodology, University of Basel, Basel, Switzerland (IP). Correspondence: Jana Pöttgen, Dipl-Psych, University Medical Center–Department 
of Neurology, Multiple Sclerosis Day Hospital, Martinistrasse 52, D-20246 Hamburg, Germany; e-mail: j.poettgen@uke.uni-hamburg.de.

Note: Supplementary material for this article is available on IJMSC Online at ijmsc.org.

DOI: 10.7224/1537-2073.2014-015 
© 2015 Consortium of Multiple Sclerosis Centers.

Managing Neuropsychological 
Impairment in Multiple Sclerosis

Pilot Study on a Standardized Metacognitive Intervention
Jana Pöttgen, Dipl-Psych; Stephanie Lau, Dipl-Päd; Iris Penner, PhD; Christoph Heesen, MD;  

Steffen Moritz, PhD

Background: Multiple sclerosis (MS) is an inflammatory and neurodegenerative disease of the central 
nervous system of potential autoimmune origin that is frequently associated with psychological disorders 
and cognitive deficits, as well as with fatigue, stress, and psychosocial burden. These factors often cause 
decreased quality of life, social withdrawal, and unemployment. We describe the development of a cogni-
tive-behavioral group intervention based on the concept of metacognition and evaluation of the feasibility 
and acceptance of the program as a rehabilitation tool.

Methods: Metacognitive Training in MS (MaTiMS) consists of six modules, each 90 minutes in dura-
tion. We tested acceptance and design of the program in six focus groups (entire sample, n = 27). Frame-
work analysis of transcripts was used to identify key topics and categories. Program modules were revised 
in accordance with appropriate recommendations of focus group members. We subsequently evaluated 
MaTiMS in two groups (n = 5, n = 6) in a rehabilitation center. Neuropsychological functioning as well as 
coping self-efficacy, depression, stress, perceived cognitive deficit, fatigue, and quality of life were assessed. 
Acceptance of MaTiMS from the patient perspective was also studied.

Results: The modules were highly accepted by patients. Pre-post assessments showed significant improve-
ments in the Coping Self Efficacy Scale (P = .007), the Würzburger Fatigue Inventory for MS Score (P = 
.028), and the Hamburg Quality of Life Questionnaire in Multiple Sclerosis Mood subscale (P = .046). 

Conclusions: These preliminary results suggest that MaTiMS represents a feasible psychological group 
training program that may foster improvements in self-efficacy, fatigue, and mood. The next step will be an 
evaluation of the program in a randomized controlled trial. Int J MS Care. 2015;17:130–137.

Multiple sclerosis (MS) is an inflammatory 
and degenerative disease that usually starts 
in young adulthood. Disease progression is 

largely unpredictable, and available therapies are only 
moderately effective,1 resulting in considerable cop-
ing challenges. Besides physical impairment, cognitive 
difficulties are common and substantially affect daily 
life.2 More than 50% of people with MS are reported 

to develop neuropsychological deficits.3 Importantly, 
many people with MS feel more restricted by cognitive 
impairments than by limited mobility,4 highlighting the 
need for interventions tackling these symptoms. Beyond 
cognitive deficits, impaired social cognitive functions 
compromise social interaction and social support sys-
tems that are crucial to coping, for example, buffering 
stress.5,6 We recently found deficits in social cognition 
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The term metacognition was developed by Flavell and 
Wellmann in the 1970s16 and means “thinking about 
thinking.” The goal was to translate the current under-
standing of cognitive disorders into an action-oriented 
training program. Metacognitive training programs have 
been evaluated in randomized controlled trials (RCTs) 
in various psychiatric disorders associated with neuro-
psychological impairments.17

MaTiMS is highly standardized and consists of 
six presentation modules based on Microsoft Power-
Point (Microsoft Inc, Redmond, WA) presentations, a 
manual, and moderation cards. Each session lasts about 
90 minutes. To enhance interaction and learning from 
peers, MaTiMS is performed in small-group sessions of 
six to eight patients. The major modules of the program 
are memory, attention, depression, fatigue, stress, and 
social cognition.

MaTiMS combines three fundamental components: 
communication of the evidence about cognitive deficits 
in MS and their treatment based on principles of evi-
dence-based patient information,18 concrete examples 
and interactive reflection addressing cognitive biases, 
and information on alternative coping strategies and 
how to avoid cognitive traps. The aims are to transfer 
current research knowledge to patients in order to unveil 
compromised coping strategies when handling impair-
ments, to collect and present better strategies within the 
group, and to provide corrective experiences to patients. 
The ultimate goal is to promote a change in the patient’s 
metacognition and resulting behavior, thereby facilitat-
ing daily life. Our metacognitive approach refers to 
knowledge about one’s own cognition and addresses 
metacognitive learning strategies—that is, processes of 
planning, controlling, and regulating learning. It also 
includes self-reflection on cognitive processes, experi-
ences of exhaustion, and depression.

First, in each module, a teaser introduces the main 
topics of the training. Current research findings are then 
displayed to the patients, and examples demonstrate 
the link to MS. Patients are invited to discuss their own 
experiences. Examples and exercises—the core of the 
program—are introduced and put into practice. The 
relevance of each module to MS is pointed out at the 
beginning and the end of each session. A slide entitled 
“Transfer to Everyday Life” collects the main contents of 
the module at the end of the session (an overview of the 
contents of each module is presented in Supplementary 
Table 1).

early in the disease independent of other cognitive 
decline.7 Therefore, MS often has a negative impact on 
social life.8

Other psychological factors account for additional 
burdens: people with MS are at high risk for major 
depressive disorders,9 and they experience fatigue with 
a considerable impact on participation in life, socioeco-
nomic status, and quality of life.10 Additionally, psycho-
logical stress is a relevant disease modulator; for example, 
associations between stressful life events and relapses 
have repeatedly been shown.11

Therapeutic concepts for interventions designed 
to improve cognitive performance and everyday life 
abilities, as well as proper assessments of these concepts, 
are scarce. Thus far, drug treatments have not shown 
convincing effects.12 Evidence for beneficial effects of 
psychological and neuropsychological interventions has 
recently been reviewed. Although effects are modest, 
Thomas et al.13 concluded that cognitive-behavioral 
approaches are beneficial in the treatment of depres-
sion and in helping people adjust to and cope with 
MS. Other meta-analytic work14 showed that cognitive 
remediation or specific functional training for impaired 
cognitive domains, such as memory or information 
processing, have only limited positive effects. It is 
largely unknown whether training effects are relevant to 
patients’ daily life. Researchers have concluded that new 
interventions are needed to treat cognitive and psycho-
logical dysfunction.

We hypothesized that neuropsychological perfor-
mance in a chronic progressive disease like MS might be 
best addressed by trying to change cognition, behavior, 
and coping styles. The aim of this study was to develop a 
metacognitive training program based on the cognitive-
behavioral approach aimed at raising patients’ awareness 
of common cognitive deficits and biases while taking 
into account MS-specific psychological and neuropsy-
chological disturbances.

In this article, we describe the development of the 
Metacognitive Training in MS (MaTiMS) program and 
present pilot data on its feasibility and effectiveness.

Methods

Development of the Training Program
Based on previous metacognitive training for patients 

with psychiatric disorders,15 developed at the University 
Medical Center Hamburg-Eppendorf, an MS-specific 
training program, MaTiMS, has been developed. 
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lected data. Transcripts were systematically reviewed and 
categorized. The categories were refined and adjusted 
where appropriate. Theoretical and practical interpre-
tations of the findings were derived, and a summary 
table compiled. The contents of the summary were re-
reviewed by an MS-specialized neurologist (CH) and 
another psychologist not involved in the performance of 
the focus groups. A final catalog was produced (Table 1).

Pilot Groups
The pilot study aimed to evaluate the feasibility 

of MaTiMS in a rehabilitation context, to assess par-
ticipants’ acceptance of the training curriculum, and to 
pilot possible outcome parameters for a subsequent trial. 
We hypothesized that targeting people during inpatient 
or outpatient rehabilitation offers the opportunity to 
teach cognitive and behavioral strategies in a convenient 
learning environment, and facilitates a program compris-
ing a small number of sessions, which might be difficult 
in a pure outpatient setting.

All six MaTiMS modules were presented to each of 
two session groups. A total intervention cycle took 3 
weeks, with two modules performed per week. Inclu-
sion criteria were a definite diagnosis of MS according 
to the McDonald criteria20 and patients’ perception that 
the training aim might be meaningful for them. At the 
beginning of each group session, we explained the aim 
of the session and emphasized that identification of dif-
ficulties and misunderstandings was vital for the training 
development process.

Psychological and Neuropsychological 
Measures

MaTiMS primarily aims to alter coping behavior. To 
assess this goal, we used the Coping Self Efficacy Scale 
(CSES),21 which provides a measure of a person’s per-
ceived ability to select the adequate coping strategy for 
a given challenge and has recently been applied to MS.22

For assessment of psychological status, quality of life, 
fatigue, and stress, we used the Hospital Anxiety and 
Depression Scale (HADS),23 neuropsychiatric scales of 
the Hamburg Quality of Life Questionnaire in Mul-
tiple Sclerosis (HAQUAMS),24 the Würzburger Fatigue 
Inventory for MS (WEIMUS),25 and the Perceived 
Stress Scale (PSS).26

Self-perceived deficits in attention were measured 
with the Scale to Assess Attention Deficits (SEA).27 
To assess self-perceived cognitive abilities we used the 
Multiple Sclerosis Neuropsychological Questionnaire 

The exercise part addresses examples, highlights pos-
sibly ineffective coping strategies, and suggests more 
appropriate thoughts and concepts to act upon. Further-
more, participants can explain their own strategies and 
their experiences in coping with typical problems, as well 
as anticipating potential behavioral alternatives.

The encounter with the experiences and strategies of 
other participants provides corrective alternatives in a 
fun and supportive atmosphere. To increase the effects 
of the training program, participants receive a booklet 
at the end of every training module containing informa-
tion on training goals that facilitate the transfer of newly 
acquired skills to everyday life.

This study was approved by the Ethics Committee 
of the Hamburg Chamber of Physicians (PV3745). 
All participants received an explanation of the study, 
and written informed consent was obtained prior to  
participation.

Focus Groups
The pilot study aimed to improve the training mod-

ules and to adapt content to the needs of MS patients. 
Each module was performed once. We chose settings 
(semicircular table) for the sessions that encouraged 
participants to feel relaxed, facilitating the expression of 
ideas and thoughts. The training session was conducted 
by a psychologist. For each module, five to six patients 
were selected to participate in the session, discuss it, and 
offer suggestions for improvement. Inclusion criteria 
for focus groups were the following: diagnosis of MS, 
age of 18 years or older, and perceived problems with 
cognition and depression or fatigue (preselected from 
the University Medical Center Hamburg MS database). 
MS patients were contacted by telephone and invited to 
participate.

Notes at the training session were taken by an 
instructor/interviewer (SL) and included descriptions of 
nonverbal expressions (eg, body language or behaviors). 
Subsequently, patients were instructed to reflect on 
their individual needs and whether the training module 
addressed these needs adequately. The group interview 
was conducted in an open conversation. The focus 
groups were audiorecorded. After each session, the pro-
gram modules were revised according to the comments 
of the participants. Data collected for analysis consisted 
of a full transcription of the interviews, notes taken dur-
ing the sessions, and observations of the interviewer. 
Framework analysis methods19 were applied to all col-
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was administered within a week both before starting and 
after finishing the intervention. The examination time 
for each assessment date was 2 hours.

Quality Evaluation
To assess satisfaction with the program, we used 

a 17-item questionnaire that was developed by the 
research group. Items were rated on a 5-point Likert 
scale ranging from 0 (“not at all”) to 4 (“extensively”). 
Additional items were asked in an open format to collect 
positive and negative perceptions of the program and 
recommendations. Finally, patients were asked to give 
an overall rating for the entire program on a scale from 
1 to 6.

(MSNQ).28 We compared subjectively perceived cogni-
tive deficits with objective measures. We used the Sym-
bol Digit Modalities Test (SDMT)29 as an overall esti-
mate of information processing ability. We applied the 
Test Battery for Attention Performance (TAP) of Zim-
mermann and Fimm30 to assess attention, that is, alert-
ness (tonic and phasic), divided attention (simultaneous 
processing of visual and acoustic stimuli), and selective 
attention (response selection and inhibition). For learn-
ing and memory testing we used the Verbal Learning 
and Memory Test (VLMT)31 and the Wechsler Memory 
Scale (WMS-R)32 both forward and backward to assess 
short-term and working memory. The whole test battery 

Table 1. Derived categories and representative MS patient statementsa

Category Key messages Representative statements

Benefit and 
problems of
group sessions

Feeling emotionally 
understood

I felt very touched by the examples of the other participants, that’s like giving and 
taking. I felt understood and I realized that I’m not alone with my problems.

Learning from other MS 
patients

Hearing things again and experiencing how other MS patients deal with the problems 
were the real useful tips for me.
Collecting more examples from other participants would make the training more 
impressive.

Learning gain Transferring general 
knowledge to individual 
problems

Scientific explanation for my cognitive problems is very helpful.
Now I can discuss my problems in more detail with my physician.
One task of the training was too much for me. But it was good for me to realize that 
this is due to the disease.

MS-related examples Examples should be more linked to MS.
Concrete tips and strategies I would have liked to get more concrete tips or a technique for memorizing a 

maximum number of things.
Self-control/self-efficacy/ 
self-reflection

Now I know: it’s nothing I cannot change—I can change it!
I think the training aims at scrutinizing one’s own behavior patterns and strategies in 
order to change them.
I liked the idea of being proactive instead of just listening.

Active role/
involvement in 
the training

Direct psychophysical/
cognitive activation

I’m more awake than before.
Now I’m exhausted.
It inspires me to reflect on things, last session I felt the same.
It’s good that we are instructed to play an active role in the training, since this makes 
clear that there is a personal connection to oneself.

Fun The practical exercises were a lot of fun.

Presentation Setting/atmosphere Sitting in a round is more personal than sitting in rows—and it boosts group 
dynamics!
Sitting in a round gave the training a relaxing atmosphere.

Methods I missed group games or role plays, like one standing in front of us representing an 
emotion.
I would have preferred a change of methods, eg, questions that everybody can firstly 
reflect on by his/her own and then discuss it in the group.

Design of slides and
handout

I like the handouts, so I can read it again later.

It’s too much text, which makes me taking notes all the time instead of listening 
properly.

Abbreviation: MS, multiple sclerosis.
aModules are presented in the order used in the training sessions.
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was dedicated to the group discussions and that there 
was not enough room for the presentation of personal 
experiences. Concerning the presented material, par-
ticipants suggested that sentences be shortened and more 
pictures included.

Pilot Study
The complete program, with all six modules, was pre-

sented to 11 patients (5 female and 6 male) from an out-
patient rehabilitation center in Hamburg. Two session 
groups were conducted. The mean age of participants 
was 40.27 years (SD 14.42) and mean disease duration 
was 7.14 years (SD 5.93). At baseline, patients showed 
high anxiety and moderate depression values. The mean 
HADS anxiety score was 9.82 (SD 5.96), and the mean 
HADS depression score was 8.36 (SD 6.02). Seven out 
of 11 patients showed anxiety scores above the cutoff of 
9, and four patients showed a HADS depression score 
above 9.0, which indicated a clinically relevant anxiety/
depression disorder. Fatigue was highly prevalent, with a 
mean score of 44.09 (SD 13.62). Patients reported high 
values for perceived cognitive deficits (the mean MSNQ 
score was 28.55, SD 11.24), but the objective screening 
measure (SDMT) did not confirm the perceived impair-
ment (the mean SDMT score was 52.46, SD 12.32).

We found statistically significant improvements for 
coping (CSES), fatigue (WEIMUS), and mood as mea-
sured within the HAQUAMS (Table 2). In addition, 
we found trends toward improvements in the SEA and 
the PSS. No significant changes were found in HADS 
depression and anxiety scores and subjective neuropsy-
chological measures. For objective neuropsychological 
measures we found significant improvements in TAP 
phasic alertness and TAP selective attention (Tables 2 
and 3).

Further data demonstrate feasibility and high patient 
compliance. With the evaluation questionnaire, patients 
assessed the training program as positive, with a mean 
overall score of 55.8 of 68.0 points. The mean overall 
grade was 2.1 (range, 1–3).

Discussion
We developed a metacognitive group treatment 

approach for psychological and cognitive impairment in 
MS. The study showed feasibility and positive effects of 
MaTiMS on coping self-efficacy even though the train-
ing was not performed by a psychologist, possibly as a 
result of the high degree of standardization.

Statistical Analysis
In the single-site, uncontrolled, pre-post group evalu-

ation of the pilot group training, we used the nonpara-
metric Wilcoxon signed rank test. Statistical analysis was 
completed using SPSS for Windows version 15.0 (IBM, 
Armonk, NY).

Results

Focus Groups
Overall, 27 patients participated in the six MaTiMS 

modules. Five to six patients participated in each mod-
ule. Twenty-five of the 27 patients participated in only 
one module, one patient attended three modules, and 
one patient four modules. The mean age of participants 
was 46.2 years (SD 9.18), and the mean disease duration 
was 9.1 years (range, 1–31). Twenty-three (85%) par-
ticipants were female. Eighteen (67%) had a relapsing-
remitting disease course, and nine had a primary or 
secondary progressive disease course.

Participants’ statements about the training allocated 
to the derived categories for each module are presented 
in Table 1. Comments include direct psychological and 
behavioral reactions during the training, mediated key 
and take-home messages, and overall assessments of the 
training. No participant judged the training unnecessary 
or unsuitable. All participants pointed out that there is 
a dearth of training programs to improve psychological 
and cognitive impairment in MS in Germany, includ-
ing rehabilitation centers. Regarding the formal training 
presentation, all participants approved the curriculum, 
including the theoretical framework, the exercises, and 
the interactive group involvement. Participants assessed 
the background information on the evidence of cogni-
tive and psychological impairments in MS as being very 
important. The exchange with other group members 
was highly valued; participants felt relaxed and accepted 
by the group while realizing that others had the same 
problems. They also valued being exposed to experiences 
and strategies of other group members.

The social cognition module drew the most attention. 
Participants were not aware of the difficulties in social 
cognition in MS patients, while, on the other hand, 
most of them experienced problems in social interaction. 
In this module, in particular, the exercises were very well 
received and assessed.

For the other modules, the most often mentioned 
shortcoming was the lack of functional training exer-
cises. Additionally, participants felt that not enough time 
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others like themselves being successful, 3) be persuaded 
by others that they are capable of performing the task, 
and 4) learn how to manage the stress and anxiety they 
feel about performing a new task. MaTiMS contents, its 
presentation in group sessions, and the invitation to par-
ticipants to share their own experiences in coping with 
cognitive and psychological deterioration address those 
four elements.

The main difference of metacognition compared with 
other cognitive-behavioral therapy approaches is the 
specific focus on changes in restrictive thoughts. “Think-
ing about thinking” and changes in detected cognitive 
traps are the main aims of the training. In MaTiMS, 
we included parts of the four approaches to create self-
efficacy as suggested by Bandura.33 People need to 1) 
experience success in overcoming obstacles, 2) observe 

Table 2. Pre-post differences in both study groups (n = 11)a

Pre-test Post-test

Mental variables
Lower 

quartile Median
Upper 

quartile
Lower 

quartile Median
Upper 

quartile P

CSES sum score 62.00 87.00 116.00 87.00 107.50 123.50 .007
CSES emotional-focused coping 10.00 27.00 36.00 24.00 32.00 43.75 .053b

CSES problem-focused coping 46.00 60.00 79.00 61.50 73.00 88.25 .005
HADS-depression sum score 5.00 6.00 15.00 4.00 8.00 13.00 .570
HADS-anxiety sum score 5.00 10.00 16.00 3.50 11.00 14.50 .865
WEIMUS fatigue sum score 39.00 43.00 58.00 26.75 41.00 55.50 .028
PSS-stress sum score 24.00 32.00 36.00 20.75 29.50 34.25 .085b

MSNQ-cognitive perception sum score 18.00 26.00 38.00 19.75 24.50 34.75 .285
SEA-attention performance sum score 50.00 72.00 88.00 52.75 71.50 85.75 .086b

HAQUAMS fatigue (mean) 2.75 3.75 4.75 2.50 3.63 4.63 .507
HAQUAMS thinking (mean) 2.00 3.00 3.75 2.31 3.63 4.25 .203
HAQUAMS communication (mean) 1.50 1.83 2.67 1.46 2.17 3.38 .252
HAQUAMS mood (mean) 2.14 2.86 4.14 1.89 2.79 3.50 .046

Abbreviations: CSES, Coping Self Efficacy Scale; HADS, Hospital Anxiety and Depression Scale; HAQUAMS, Hamburg Quality of Life Ques-
tionnaire in Multiple Sclerosis; MSNQ, Multiple Sclerosis Neuropsychological Questionnaire; PSS, Perceived Stress Scale; SEA, Scale to Assess 
Attention Deficits; WEIMUS, Würzburger Fatigue Inventory for MS.
Note: Significant values appear in boldface type.
aWilcoxon signed rank test.
bTrend to significance.

Table 3. Pre-post neuropsychological values (n = 11)a

Pre-test Post-test

Mental variables
Lower 

quartile Median
Upper 

quartile
Lower 

quartile Median
Upper 

quartile P

SDMT score 41.00 51.00 60.00 46.00 56.00 59.00 .059b

TAP tonic alertness, msec 268.00 345.00 387.00 264.00 286.00 368.00 .062b

TAP phasic alertness, msec 272.00 305.00 421.00 258.00 271.00 324.00 .045
TAP selective attention, msec 441.00 453.00 603.00 403.00 437.00 541.00 .018
TAP shared attention auditive, msec 566.00 627.00 736.00 567.00 606.00 689.00 .328
TAP shared attention visual, msec 776.00 929.00 1020.00 785.00 854.00 917.00 .929
WMS-Z forward score 6.00 6.00 7.00 6.00 7.00 8.00 .389
WMS-Z backward score 5.00 6.00 7.00 5.00 6.00 7.00 .380
VLMT DG 1 (learning) score 4.00 7.00 8.00 5.00 6.00 8.00 .904
VLMT DG 1-5 (learning) score 39.00 47.00 51.00 41.00 51.00 57.00 .398
VLMT DG 5-7 (delayed recall) score 0.00 1.00 2.00 –1.00 1.00 2.00 .370
VLMT W-F (recognition) score 8.00 14.00 15.00 13.00 14.00 15.00 .572

Abbreviations: SDMT, Symbol Digit Modalities Test; TAP, Test Battery for Attention Performance; VLMT, Verbal Learning and Memory Test; 
WMS, Wechsler Memory Scale.
Note: Significant values appear in boldfaced type.
aWilcoxon signed rank test.
bTrend to significance.
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life, while, conversely, lack of change may not exclude 
enhanced ability of patients to cope. However, to the best 
of our knowledge, studies in the area of neuropsychologi-
cal abnormalities and daily functioning are scarce. In our 
cohort, we found some improvements in the attentional 
domains measured by TAP, but no differences in mem-
ory tasks or in learning and recognition. Change scores 
may be partially explained by practice effects.

We did demonstrate improvements in fatigue. 
Fatigue management is one of the unmet needs of high-
est relevance for MS patients. No effective drug treat-
ments have yet been developed, and the most compel-
ling evidence comes from behavioral interventions.34,35 
Just recently, Induruwa et al.36 concluded that enhanc-
ing self-management techniques, which is a crucial 
aspect of MaTiMS, is of the highest relevance.

Neuropsychological problems are largely overlooked 
and even more often undertreated in MS, although they 
are often described as highly relevant.2 Studies on cogni-
tive rehabilitation in MS must account for several meth-
odological problems. On one hand, MS is a chronic 
progressive disease. Thus, the main goals of any inter-
vention are maintenance of abilities and compensation 
for deficits. Furthermore, cognitive problems in MS are 
heterogeneous, sometimes progressive, and sometimes 
quite stable, which complicates a standardized interven-
tion and assessment procedure.37

Functional cognitive training interventions to treat 
cognitive impairment in MS are moderately effective.14 
However, it is not clear whether specific deficit training 

One of the most important features of MaTiMS 
is the highly standardized curriculum realized with 
modules in a PowerPoint presentation style. A com-
prehensive manual gives the trainer instructions for 
presentation and conduct but also elaborate background 
knowledge regarding each module, including the scien-
tific basis and explanation of the mode of action.

Participants’ evaluation of the training program 
with a mean of 55.8 out of 68.0 points indicates a high 
level of acceptance. While in general the modules were 
highly appreciated, more examples with a closer link to 
MS were asked for and subsequently included. In addi-
tion, functional training exercises were requested. This 
was not the aim of MaTiMS, but it may indicate that 
MaTiMS might be combined with focused functional 
training depending on neuropsychological assessments 
to achieve additional activity gains. Formal changes of 
the presentation style were also conducted, for example, 
shortening sentences, using more colors, and including 
more pictures.

The two pilot groups showed high acceptance of 
MaTiMS. Patients receiving MaTiMS showed higher 
levels of coping self-efficacy and less fatigue after the 
intervention. We regarded those findings as highly 
encouraging, as we believe that coping self-efficacy is 
a concept that is highly relevant for daily functioning. 
Self-efficacy might be best addressed by self-manage-
ment–enhancing interventions. Mikula et al.22 found 
significant correlations between coping and mental 
health–related quality of life in MS patients. Therefore, 
improving coping skills might substantially improve 
neuropsychiatric symptoms in MS.

This study was a pilot/feasibility work with a small 
sample size, and there are no follow-up data. One major 
limitation of this study is the absence of a control group. 
Therefore, we cannot exclude the possibility that social 
attention was the major effective factor. Depression, 
which was addressed explicitly in only one of our mod-
ules, did not change in this pilot study. The 3-week 
training period might have been too short to induce 
changes in depressive symptoms. In addition, at baseline, 
only four patients had HADS scores above the clinical 
cutoff, with a mean score of 8.36, indicating only mod-
erate levels of depression in both groups.

One major problem with neuropsychological inter-
ventions is the selection of a clinically relevant primary 
outcome. Improvement in a neuropsychological measure 
may not necessarily be relevant for the patient’s daily 

PracticePoints
• We developed a cognitive-behavioral group 

intervention program for people with MS based 
on the concept of metacognition, covering all 
major neuropsychiatric domains (attention, 
depression, stress, fatigue, social cognition, and 
memory) and addressing coping and compensa-
tion strategies. 

• The program consists of six small-group training 
sessions with a highly standardized curriculum, 
using Microsoft PowerPoint software, moderator 
quick-reference instruction cards, a comprehen-
sive manual with scientific background, and 
instructions for presentation and conduct.  

• Preliminary testing of the intervention showed a 
high level of acceptance, as well as encouraging 
results on measures of coping, fatigue, and qual-
ity of life. 
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is able to improve a patient’s daily life. Also, psychologi-
cal interventions have been proven to be only moder-
ately effective, and cognitive-behavioral approaches seem 
the most promising.13 Therefore, there is an urgent need 
to further develop standardized concepts applicable in 
daily routines, like MaTiMS, so that people other than 
highly skilled MS psychologists can apply them.

Compared with cost-intensive, psychotherapeutic, 
face-to-face interventions and their limited application 
in daily routine, highly standardized group training pro-
grams offer a cost-effective and feasible option that can 
be implemented in usual care.38

Based on these data, a larger RCT is needed with 
longer follow-up to clarify the specificity of treatment 
effects and their persistence in helping the patient cope 
with cognitive dysfunction, fatigue, and depression in 
order to improve quality of life. o
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