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A B S T R A C T 

Objective: People with multiple sclerosis often suffer from distress, reduced societal participation and low 

quality of life. Evidence-based psychological treatment options for multiple sclerosis are limited. The aim 

of this study was to investigate the effectiveness of Acceptance and Commitment Therapy on participation 

and quality of life for people with multiple sclerosis.  

Methods: We performed a non-concurrent multiple baselines design study. Six female patients with 

multiple sclerosis participated. Randomization was implemented by assigning participants randomly to a 

baseline (waiting) period of three, six or nine weeks. We measured quality of life, and participation on a 

daily basis, and acceptance and cognitive defusion on a weekly basis. Statistical analyses were performed 

using randomization tests.  

Results: After Acceptance and Commitment Therapy, five participants showed statistically significant 

increases in quality of life and three participants showed statistically significant improvements in 

participation. Acceptance increased in two patients, and cognitive defusion improved in one patient. 

Conclusion: Acceptance and Commitment Therapy seems promising for improving the quality of life and 

participation in people with multiple sclerosis. Mechanisms underlying improvement are not clear yet. 

Further large-scale controlled studies with more representative samples and a longer follow-up period are 

justified. 

 

                                                                                   © 2020 Ieke Winkens. Hosting by Science Repository.  

 

Introduction 

 

Multiple sclerosis (MS) is the most common neurological disorder in 

young adults. The clinical picture is diverse, with physical and 

neuropsychiatric symptoms. The course is fluctuating and unpredictable 

and often progressive [1]. People with MS often suffer from distress and 

catastrophizing thoughts about the future. Depression and anxiety levels 

are high, societal participation is reduced, and quality of life (QoL) is 

low [2-5].  

Evidence-based psychological treatment options for people with MS are 

limited [6, 7]. However, growing evidence suggests that cognitive 

behavioral therapy (CBT) may be effective [8-10]. Over the last ten 

years, evidence for the effectiveness of third-generation behavioral 

therapies, including Acceptance and Commitment Therapy (ACT), is 

growing. ACT mixes acceptance- and mindfulness-based strategies with 

commitment and behavior-change strategies to increase acceptance and 

cognitive defusion. Cognitive defusion is the ability to separate from 

one’s thoughts to deal with unhelpful or self-defeating beliefs [11]. 

https://www.sciencerepository.org/neurology-and-neurobiology
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Several studies with patients with depression, anxiety, diabetes mellitus, 

cancer or chronic pain link ACT to decreased fatigue, depression and 

anxiety, and increased participation and QoL [2, 12-17].  

 

The effects of ACT have been studied in people with MS applying 

several treatment approaches and investigating several outcomes [18-

24]. The studies indicate that ACT is a promising method for improving 

psychological well-being and functioning in everyday life. However, 

only two uncontrolled design studies used QoL as an outcome measure, 

and none of the studies investigated effects on participation. The primary 

aim of the current study was, therefore, to investigate the effectiveness 

of ACT in people with MS on QoL and participation, using a controlled 

study design. Second, we investigated whether ACT would increase 

acceptance and cognitive defusion. 

 

Method 

 

I Study Design 

 

A non-concurrent multiple baselines design was performed, including a 

baseline, an intervention and a follow-up phase. Randomization was 

implemented by assigning participants randomly to a baseline (waiting) 

period of three, six or nine weeks. During the study period, participants 

received standard medical care (including regular visits to the 

neurologist and standard medication). The medical ethics committee Z 

(Zuyderland-Zuyd) approved the study protocol (NL48536.096.14). All 

participants gave written informed consent. 

 

II Participants  

 

People with MS were recruited from the Zuyderland Medical Center 

between April 2014 and June 2015. Patients who started ACT as part of 

standard clinical practice during the study period were screened for 

eligibility. Inclusion criteria were: (1) a clinically definite MS diagnosis 

according to the MacDonald classification criteria; (2) reduced 

participation as indicated by two or more restrictions on the Utrecht 

Scale for Evaluation of Rehabilitation-Participation (USER-P); (3) age 

between 18 and 65 years; (4) problems accepting the illness (based on 

clinical judgment) and (5) motivation for an eight-session psychological 

intervention focusing on acceptance in chronic illness, based on the 

clinical judgment of a psychologist [25, 26]. 

 

Exclusion criteria were: (1) insufficient understanding of the Dutch 

language; (2) intellectual disability or lack of verbal abstraction, based 

on educational history and clinical judgment; (3) severe psychiatric 

disorders (e.g., current severe depressive episode, psychosis, social 

phobia, delirium, dementia or severe cognitive impairment); (4) MS 

relapse or corticosteroid use within the past four weeks and (5) former 

formal treatment based on ACT and/or mindfulness. 

 

III Measures 

 

i Participant Characteristics 

 

Participant characteristics were measured at baseline. Information was 

collected regarding sex, age, marital status, level of education and 

employment status. Type of MS, disease duration, comorbidity during 

the study, and neurological impairment measured with the Expanded 

Disability Status Scale (EDSS) were extracted from medical files [27]. 

The EDSS score ranges from zero to ten, where zero indicates a normal 

neurological examination, and ten indicates death.  

 

To assess cognitive status, three neuropsychological tests were 

administered. The oral version of the Symbol Digit Modalities Test 

(SDMT) was used to measure information processing speed. The Paced 

Auditory Serial Addition Test (PASAT) was used to measure 

information processing speed, working memory and 

attention/concentration. The Controlled Oral Word Association Test 

(COWAT) was used to measure executive functioning. The patient’s 

cognitive test results were classified as cognitively impaired when z-

scores were ≤ -2 on one test, or ≤ -1.5 on two tests. The tests are highly 

sensitive and reliable for people with MS [28]. The Hospital Anxiety and 

Depression Scale (HADS) was administered to assess symptoms of 

depression and anxiety [29]. Both subscales consist of seven items, with 

scores ranging from 0-21. Higher scores indicate more symptoms. 

Reliability is demonstrated for the Dutch population, and validity is 

adequate for people with MS [30, 31].  

 

The subscale subjective fatigue of the Checklist Individual Strength-20 

(CIS-20) was administered to assess fatigue [32]. This subscale consists 

of eight items answered on a seven-point Likert scale. The total score 

ranges from eight to 56. A score of 35 or higher indicates severe fatigue 

[33]. Cronbach’s α is .88 in people with MS [34].  

 

ii Primary Outcome Measures on QOL and Participation  

 

QoL was measured daily with a paper Visual Analogue Scale (VAS) and 

a paper Numerical Rating Score (NRS) [35, 36]. The question “How 

content are you with your daily life” was answered on a continuous VAS 

of ten centimeters in length with anchor “absolutely not content” on the 

left and anchor “completely content” on the right, resulting in a score 

between 0 and 10. VAS ratings are recommended in clinical trials to 

assess the global quality of life and have excellent validity and reliability 

[37]. The NRS was formulated as “Which numeric rating score from 1 

(very bad) to 10 (very well) do you give your life in general?”. NRS has 

high reliability and concurrent validity [38-40].  

 

Participation was measured on a weekly basis with the paper Utrecht 

Scale for Evaluation of Rehabilitation-Participation [26]. It is divided 

into three scales assessing frequency of participation (12 items, e.g. “In 

the last week, how many times did you visit your family or friends”), 

restrictions to participation (10 items, e.g. “Are you, because of your 

disease or condition, limited in doing sports or other physical exercise”), 

and satisfaction with participation (9 items, e.g. “How satisfied are you 

about the relationship with your partner”). Scale scores are converted to 

a 0-100 scale with higher scores indicating better participation (i.e. more 

frequencies, fewer restrictions, higher satisfaction). The USER-P has 

adequate reliability and validity in patients with physical disabilities 

[26]. 
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Table 1: Participant characteristics. 

Participant Sex Age Type MS Disease 

duration 

in years 

EDSS SDMT* PASAT* COWAT* CIS-20 HADS -D HADS- A Comorbity 

A f 55 RRMS 3 1.5 0.5 -0.1 -0.6 44 14 12 Migraine 

B f 39 RRMS 3 1 -0.5 -0.5 -0.5 37 13 16 Diabetes 

mellitus type I 

C f 53 RRMS 6 2.5 -1.5 -1.0 -1.7 51 12 15 Neuropathic pain 

D f 58 SPMS 9 6.5 -0.3 -0.6 -1.2 47 8 12 Hyperhidrosis 

and ulcerative colitis 

E f 41 RRMS 11 4 0 -0.6 -0.9 48 13 16 - 

F f 50 RRMS 3 3.5 0.7 1.3 -0.6 49 7 14 - 

*: z-scores 

MS: Multiple Sclerosis; SPMS: Secondary Progressive Multiple Sclerosis; RRMS: Relapsing Remitting Multiple Sclerosis; EDSS: Expanded Disability 

Status Scale; SDMT: Symbol Digit Modalities Test; PASAT: Paced Auditory Serial Addition Test; COWAT: Controlled Oral Word Association Test; CIS-

20: subscale fatigue of Checklist Individual Strength-20; HADS-D: subscale depression of the Hospital Anxiety and Depression Scale; HADS-A: subscale 

anxiety of Hospital Anxiety and Depression Scale. 

 

iii Secondary Outcome Measures Assessing Acceptance and 

Cognitive Defusion 

 

The Acceptance and Action Questionnaire II (AAQ-II) was administered 

weekly (on paper) to assess acceptance and experiential avoidance [41]. 

Answers are scored on a 7-point Likert scale ranging from “never true” 

(1) to “always true” (7), with higher scores indicating better acceptance. 

The Dutch AAQ-II has good internal consistency (Cronbach’s α = 0.85) 

[42]. The Cognitive Fusion Questionnaire (CFQ-13) was administered 

weekly (on paper) to assess cognitive defusion and consists of 13 items 

measured on a 7-point Likert scale [43]. Answer options range from 

“never true” (1) to “always true” (7), with higher scores indicating better 

cognitive defusion. Internal consistency of the Dutch CFQ-13 is good 

(Cronbach’s α >0.80) [44]. 

 

IV Procedure 

 

People with MS from Zuyderland Medical Center who reported 

problems with accepting their illness during a regular visit to their 

neurologist, nurse practitioner or psychologist, visited a consultant in 

rehabilitation medicine for the referral to ACT treatment as part of 

standard care. If agreed, the researchers contacted the patients by 

telephone to provide them with information about the study and to check 

the inclusion and exclusion criteria. After one to two weeks to think and 

decide about participation, candidates signed informed consent. 

 

After written consent was given, the baseline measurements took place. 

All participants started with a waiting period (the baseline phase) in 

which they received standard medical care. This baseline phase varied 

in length; participants were randomly assigned to three, six, or nine 

weeks waiting time. During the baseline phase, participants completed 

daily and weekly assessments. After the baseline phase, the ACT 

intervention was carried out for eight weeks. Daily and weekly measures 

continued during the intervention and lasted until three months after the 

intervention phase.  

 

 

 

 

V Intervention 

 

The ACT intervention involved eight weekly sessions of two hours [45, 

46]. A summary of the content of the ACT protocol is provided in 

(Appendix Table 1). At the start of the intervention, participants received 

a workbook with instructions. In addition to the weekly sessions, 

participants were asked to practice the ACT skills six days a week for 

about 30 minutes per day. They also could read the Dutch version of the 

book ‘The Happiness Trap’ (‘De Valstrik van het Geluk’) [47]. For 

practical reasons, participants started with the intervention consecutively 

in three groups, which consisted respectively of four, four and two 

participants.  

 

Each group was led by a certified psychologist/ACT-therapist. She had 

ten years of experience as a psychologist, three years in ACT therapy, 

and had worked with people with MS for over five years. She followed 

an ACT training course of 36 hours, organized by a Dutch accredited 

institution. She was blinded for the assessment results. 

 

VI Data Analysis 

 

For each participant, QoL data were plotted graphically, and data on 

QoL, participation, and acceptance and cognitive defusion were 

analyzed using descriptive statistics (Mean, SD) to allow for visual 

inspection [48]. In addition, we used randomization tests of the daily 

assessments of QoL and the weekly assessments of participation and 

acceptance and cognitive defusion to calculate the statistical significance 

of the changes in levels across phases (baseline versus intervention plus 

follow-up). 

 

Theoretically, treatment could be scheduled to start at any of the 210 

observation time points in the trial (nine weeks of baseline, eight weeks 

of intervention and thirteen weeks of follow-up makes 30 weeks of seven 

days, or 210 days). This was restricted so that both the baseline phase 

and treatment phase contained at least 21 observations (3 weeks). For 

practical reasons, randomization over three moments was chosen: for 

each participant, treatment could start after either three, six, or nine 

weeks of baseline measurements. Participants assigned to a three-week 

baseline had 169 observation points (three weeks baseline, eight weeks 
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intervention, thirteen weeks follow-up). Participants assigned to a six-

week baseline had 189 observation time points (six weeks baseline, eight 

weeks intervention, thirteen weeks follow-up). Participants assigned to 

a nine-week baseline had 210 observation time points (nine weeks 

baseline, eight weeks intervention, thirteen weeks follow-up).  

 

Randomization tests were used to derive statistics from the observed 

data. To compare differences between phase scores, t-statistics were 

used [49]. Furthermore, after the main study tests, the randomization 

tests were repeated for delayed effects, given that it was a priori 

unknown how many days would be required after the start of the 

intervention before significant effects would emerge. Moreover, the 

rationale behind ACT predicts continuing improvements after therapy 

has ended. Randomization tests were repeated for each participant to 

identify the smallest p-value individually [50]. 

 

Results 

 

I Participants 

 

During the study period, ten patients started ACT as part of standard 

clinical practice. All ten patients were eligible and willing to participate 

in this study. Data of four patients were excluded for analyses for various 

reasons (too few baseline measures completed; could not start course due 

to illness; unclear or multiple answers on questionnaires). For the 

remaining six participants, results were analyzed. See (Table 1) for 

participant characteristics. 

 

The mean age of participants was 49.3 years (SD 6.9). All participants 

were females and married or living together with a partner. Three 

participants experienced no to minimal disabilities due to MS (EDSS < 

3), and three participants had moderate to severe disabilities, affecting 

or impairing their daily activities (EDSS ≥ 3). The level of education was 

at a medium (n=3) or higher level (n=3). Two participants had a part-

time job; the others did not work. All participants reported severe fatigue 

(CIS-20 subjective fatigue ≥35) and high levels of depression and 

anxiety (HADS ≥ 8 for the respective subscale). One participant was 

classified as mildly cognitively impaired. Randomization determined 

that for participants A and D, treatment started after three weeks of 

baseline, for participants B and E, after six weeks of baseline, and for 

participants C and F, after nine weeks of baseline. During the 

intervention and follow-up phase, participant A missed one assessment 

day, participant B missed 44 assessment days due to life events, 

participant D missed nine assessment days due to hospitalization, 

participant E missed four assessment days, and participants C and F 

missed no assessments days. 

 

II Primary Outcomes 

 

i Quality of Life 

 

The results on the VAS-QoL are presented in (Figure 1). The results on 

the NRS-QOL are presented in (Figure 2). Table 2 shows means and SDs 

per phase. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Daily marks at a Visual Analogue Scale for experienced 

quality of life per participants A, B, C, D, E and F, over time. The vertical 

line is the start of the intervention. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Daily marks at a Numerical Rating Score for experienced 

quality of life per participants A, B, C, D, E and F, over time. The vertical 

line is the start of the intervention. 
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Visual inspection of the raw data showed an increase in VAS-QoL for 

four participants (participants A, B, C and D) and an increase in NRS-

QoL for five participants (participants A, B, C, D and F). For three 

participants QoL scores increased by 10% or more (participants A, C and 

D). Randomization tests (Table 2) showed a statistically significant 

immediate increase in VAS-QoL from baseline to intervention plus 

follow-up phase for participant C (t=0.428, p=0.012). Effects were 

delayed for participants A (t = 1.120, p = 0.016), B (t = 0.436, p = .0.019) 

and D (t = 1.182, p = 0.034). NRS-QoL showed a statistically significant 

immediate increase from baseline to intervention plus follow-up phase 

for participants A (t = 0.995, p = 0.016) and C (t = 0.568, p = 0.042), and 

delayed effects for participants B (t = 0.571, p = .0.010), D (t = 1.001, p 

= 0.009) and F (t = 0.619, p = 0.036). 

 

Table 2: Participants’ baseline and post-treatment scores and randomization test results. 

Visual Analogue Scale – Quality of Life 

Participant Baseline 

Mean (SD) 

Intervention + FU 

Mean (SD) 

Immediate effect 

p-values 

Delayed effect 

p-values 

Number of days until delayed 

effect reached significance 

A 4.63 (1.35) 5.63* (1.13) 0.168 0.016** 10 

B 5.46 (1.10) 5.75 (0.54) 0.417 0.019** 12 

C 4.14 (0.70) 4.56* (0.62) 0.012**   

D 5.79 (0.75) 6.89* (0.80) 0.179 0.034** 22 

E 5.91 (0.75) 5.93 (0.55) 0.762   

F 6.37 (1.42 ) 6.25 (1.26) 0.917   

Numerical Rating Score – Quality of Life 

Participant Baseline Mean 

(SD) 

Intervention + FU 

Mean (SD) 

Immediate effect 

p-values 

Delayed effect 

p-values 

Number of days until delayed 

effect reached significance 

A 5.67 (0.89) 6.66* (0.89) 0.016**   

B 6.37 (1.10) 6.56 (0.71) 0.476 0.010** 11 

C 4.25 (0.70) 4.82* (0.62) 0.042**   

D 6.11 (0.74) 6.99* (0.82) 0.171 0.009** 9 

E 5.76 (0.68) 5.81 (0.40) 0.566   

F 6.59 (1.31) 6.90 (1.45) 0.685 0.036** 28 

Utrecht Scale for Evaluation of Rehabilitation - Participation Frequencies 

Participant Baseline Mean 

(SD) 

Intervention + FU 

Mean (SD) 

Immediate effect 

p-values 

Delayed effect 

p-values 

Number of days until delayed 

effect reached significance 

A 12.67 (2.52 ) 15.57* (2.42) 0.111   

B 14.00 (0.89) 14.36 (1.55) 1.000   

C 8.56 (1.24) 7.52 (1.17) 0.750   

D 6.33 (2.89) 11.40* (4.21) 0.176   

E 11.50 (1.64) 11.00 (1.45) 0.200   

F 13.11 (1.05) 11.19 (1.44) 1.000   

Utrecht Scale for Evaluation of Rehabilitation - Participation Restrictions 

Participant Baseline Mean 

(SD) 

Intervention + FU 

Mean (SD) 

Immediate effect 

p-values 

Delayed effect 

p-values 

Number of days until delayed 

effect reached significance 

A 51.11 (10.18) 57.50* (4.57) 0.063   

B 75.00 (5.48) 79.88 (2.81) 0.276   

C 54.44 (5.27) 56.51 (5.72) 0.923 0.048** 42 

D 46.67 (8.82) 51.57* (18.58) 0.126   

E 54.44 (1.72) 54.17 (1.48) 0.357   

F 62.96 (4.84) 66.98 (1.45) 0.048**   

Utrecht Scale for Evaluation of Rehabilitation - Participation Satisfaction 

 

Participant Baseline Mean 

(SD) 

Intervention + FU 

Mean (SD) 

Immediate effect 

p-values 

Delayed effect 

p-values 

Number of days until delayed 

effect reached significance 

 

A 35.83 (3.82) 52.50* (7.12) 0.056   

B 45.83 (5.63) 50.71* (6.89) 1.133   

C 48.19 (3.91) 47.38 (1.24) 0.583   

D 30.00 (8.66) 59.94* (17.38) 0.176   

E 42.50 (0.00) 43.25 (1.18) 0.900 0.050** 105 

F 51.11 (1.32) 58.93* (9.44) 0.750 0.042** 77 
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Acceptance & Action Questionnaire II 

Participant Baseline Mean 

(SD) 

Intervention + FU 

Mean (SD) 

Immediate effect 

p-values 

Delayed effect 

p-values 

Number of days until delayed 

effect reached significance 

A 37.25 (4.66) 43.35* (2.63) 0.056   

B 40.83 (2.11) 39.00 (4.12) 0.867   

C 43.22 (1.99) 41.00 (2.27) 0.750   

D 47.67 (4.78) 64.00* (2.95) 0.176   

E 54.83 (2.85) 54.45 (2.62) 0.950   

F 37.89 (4.23) 47.76* (7.83) 0.667 0.042** 35 

Cognitive Fusion Questionnaire 13 

Participant Baseline Mean 

(SD) 

Intervention + FU 

Mean (SD) 

Immediate effect 

p-values 

Delayed effect 

p-values 

Number of days until delayed 

effect reached significance 

A 43.00 (2.92) 51.05* (3.94) 0.056   

B 50.83 (4.22) 51.29 (1.98) 0.733   

C 55.44 (3.83) 54.81 (3.36) 0.750   

D 65.33 (5.73) 85.55* (4.77) 0.176   

E 67.00 (2.31) 66.70 (3.07) 0.850 0.050** 105 

F 47.11 (2.13) 62.48* (8.20) 0.375 0.042** 21 

*: more than 10% increase from baseline; **: statistically significant increase (p≤0.05); FU: follow-up period; SD: standard deviation. 

 

ii Participation 

 

The mean and standard deviation of the USER-P frequencies, 

restrictions and satisfaction subscales are shown in (Table 2). For 

participants A, B and D visual inspection indicates that the mean 

frequencies score increased over time; for patients A and D, scores 

increased by more than 10%. Participants C, E and F showed a small 

decrease in frequency. The mean restrictions score increased (i.e., 

improved) for participants A, B, C, D and F; for patient A and D scores 

increased by more than 10%. The mean satisfaction score deteriorated 

for participant C, while the other participants showed an improvement; 

for patients A, B, D and F scores increased by more than 10%.  

 

Table 2 displays the results of the randomization tests. Randomization 

tests showed no significant effects in the USER-P frequency score. The 

USER-P restrictions score showed a statistically significant immediate 

increase for participant F from baseline to intervention plus follow-up 

phase, and a statistically significant delayed effect for participant C. The 

USER-P satisfaction score showed no statistically significant immediate 

effects, but showed a delayed increase for participants E and F.  

 

III Secondary Outcomes 

 

Acceptance and Cognitive Defusion 

 

The means and standard deviation of acceptance and experiential 

avoidance (AAQ-II) and of cognitive defusion (CFQ-13) are shown in 

(Table 2). Visual inspection showed that for participants A, D and F the 

mean AAQ-II score increased over time (an increase of more than 10%). 

Randomization tests showed no immediate improvements, and only 

participant F had a statistically significant delayed improvement on the 

AAQ-II (Table 2). Visual inspection further showed that the mean CFQ-

13 score increased for participants A, B, D and F; for patients A, D and 

F scores increased by more than 10%. Randomization tests indicated no 

immediate statistically significant increases, but delayed increases on the 

CFQ-13 were statistically significant for participants E and F (Table 2). 

 

Discussion 

 

The main objective of this study was to examine the effectiveness of 

ACT on QoL and participation in people with MS. Results indicate that 

ACT may have significant potential to improve QoL and participation in 

people with MS. Participation improved in three of the six participants. 

QoL increased in five of the six participants. The results on QoL are in 

line with the results of other studies on ACT and QoL [18, 24], and on 

Mindfulness-Based Cognitive Therapy and CBT in people with MS [51, 

52]. Improvements in QoL were maintained at follow-up, except when 

participants were confronted with major life events, which is in line with 

earlier research [9].  

 

The results for acceptance and cognitive defusion were mixed. Statistical 

analyses indicated that only two participants experienced significant 

improvements in acceptance, while cognitive defusion improved 

significantly in only one patient. However, visual inspection showed that 

the scores increased by more than 10% for half of the patients. Several 

possible reasons for these mixed results can be given. First, our follow-

up period may have been too short. ACT skills such as acceptance, 

cognitive defusion and contact with here and now may first have to be 

incorporated into daily life. Second, in the present study, all participants 

started with high and clinically significant levels of anxiety, depression 

and fatigue. The high emotional and physical burden negatively may 

have influenced treatment adherence leading to less effect on acceptance 

and defusion.  

 

To the best of our knowledge, this is the first study with a controlled 

design evaluating the effect of ACT on both QoL and participation in 

people with MS. The non-concurrent multiple baselines design made it 

possible to collect data on a daily or weekly basis, enabling high power 

with only a small number of participants. Although six participants are 

not a large sample, it exceeds recommendations to use a minimum of 

four units to maximize the possibility of drawing valid inferences [53, 

54]. 
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The study also has some limitations. First, some data could not be used 

because too few baseline measures were completed, because answers on 

questionnaires were unclear or because multiple answers were given. 

Compliance and reliability of the daily measures could be improved by 

administration via the internet or on a smartphone-app [55]. In the 

present study, this might have prevented the missing results of two 

participants. Second, only women remained in the final sample. 

Although women are overrepresented in the MS population, the disease 

also affects men. Third, although participants seemed motivated during 

the sessions, we did not measure treatment adherence or compliance with 

homework, and no information is available about the time participants 

spent on reading the workbook and practicing ACT skills. Fourth, 

previous research showed the benefits of ACT over the long term [9, 42, 

52, 56-58]. The three-month period following the end of the intervention 

is possibly too short to get a realistic view of the lasting effects. Finally, 

the mechanisms underlying changes in QoL and participation and 

changes in acceptance and cognitive defusion are not clear yet. Future 

research into the processes underlying change should further investigate 

this. 

 

In conclusion, ACT seems to be a promising intervention to improve 

QoL and participation in people with MS and may be a useful addition 

to the available pharmacological treatments. Further research should 

study the mechanisms and effects of ACT in people with MS in 

controlled designs with longer follow-up periods and with larger patient 

groups consisting of both men and women.  

 

Highlights 

 

i. Evidence-based psychological treatments for people with MS are 

scarce. 

ii. Acceptance and commitment therapy improve the quality of life 

of people with MS. 

iii. Acceptance and commitment therapy improve the participation 

of people with MS. 
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Appendix Table 1: ACT group protocol: Contents per session. 

Session Core process Goal During session Homework 

1 Experiental 

avoidance &  

Creative 

hopelessness 

Identify unworkable behavior: 

behavior that is not moving 

towards the participant’s values. 

Identify that control is not the 

solution but the problem. 

 

Meeting each other. 

Exercise: dealing with unpleasant 

experiences; the costs of avoidance 

worksheet* 

Metaphor: the unwelcome party guest 

(Aunt Ida) & The monster and the 

ravine 

Poem by Mary Oliver; the journey# 

Exercise: dealing with unpleasant 

experiences. 

Exercise: Chinese finger trap. 

Put the drawing of the monster and the 

ravine on your fridge. 

Reading handout; handling your 

homework. 

Reading; introduction, Chapters 1 and 2 

of The Happiness Trap 

2 Acceptance, 

Willingness & 

Contact with 

the here and 

now 

Identify that control is not the 

solution but the problem. 

Exploring the willingness to face 

your own fears, emotional pain, 

negative thoughts. 

Introduction the human condition. 

Introduction to mindfulness. 

Discussing homework, including  

Metaphor: The monster and the ravine 

Discussing acceptance: the difference 

between pain and contaminated 

pain/pain and suffering*. 

Eating with awareness (the raisin-

exercise#), including inquiry. 

Sitting meditation with attention on 

breathing, noises and thoughts. 

Doing a daily activity, such as brushing 

your teeth or having a shower with 

awareness and full engagement with all 

the five senses. 

Reading handout; mindfulness* 

Reading Chapters 3, 10, 11 and 12 of 

The Happiness Trap 

3 Contact with 

the here and 

now & Values 

Bringing full awareness to your 

here and now experiences 

Introduction to values; clarifying 

what is most important, 

significant and meaningful.  

Discussing homework 

Education about values and the 

difference with goals. 

Filling in the Value Questionnaire * 

and the Actually-questionnaire*. 

Story; The king who had three sons# 

Doing another daily activity, such as 

brushing your teeth or having a shower 

with awareness and full engagement 

with all the five senses. 

Reading Chapters 24 and 25  of The 

Happiness Trap. 

Filling in the  Bull’s Eye (Chapter 25). 

Which value(s) needs more attention in 

our life?  

4 Values & 

Defusion 

Learning to perceive thoughts, 

images and other cognitions as 

what they are: nothing more than 

bits of language, words and 

pictures instead of rules and facts. 

Discussing homework with attention 

on fusion.  

Teaching about the power of language 

and doing defusion exercises; thinking 

about a Napoleon boiled sweet.  

Practice at home with defusion and 

inventing a name for your mind.  

Reading Chapters 4, 5 and 6 of The 

Happiness Trap. 
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Session Core process Goal During session Homework 

Introducing the mind of the therapist. 

5 Defusion & 

Contact with 

the Here and 

Now 

See session 4 and bringing full 

awareness to your here and now 

experiences 

 

Discussing homework and 

experiences with defusion at home. 

The participants introduce their mind. 

Metaphors: your mind as storyteller 

and staying behind the waterfall. 

Body scan exercise,  inquiry and 

teaching. 

Doing the body scan exercise* 3 times a 

week Reading Chapters 7, 8, 9, 10 of 

The Happiness Trap. 

 

6 Self as Context 

 

Taking perspective and assessing 

a transcendent sense of self; a 

continuity of consciousness that 

is ever present, unchanging and 

impervious to harm.  

Discussing homework with attention 

for obstacles during mindfulness. 

Introducing the observing self during 

a mindfulness exercise 

Exercise; experiencing the observing 

self  

Metaphors; chessboard and sky 

Re-evaluation of values  using your 

Value Questionnaire or Bull’s Eye.  

Exercises*: with yourself through time, 

I am, Rules versus reality 

Reading handout: affair “stroopwafel” * 

(about changing the perspective). 

Reading Chapters 15, 16, 17 of The 

Happiness Trap. 

7 Values Further clarifying values; towards 

a rich, meaningful life; life from 

your heart and not your mind. 

 

Discussing homework: 

What would you do if you had no 

fears or doubts? What would you do 

with 50 million?  

Participants discuss their personal 

values, with attention for fusion and 

willingness to experience unpleasant 

feelings. 

Reading Chapters 26, 27 and 30 of The 

Happiness Trap. 

Making an action plan for one of your 

values with the goalsetting worksheet in 

Chapter 27. 

 

8 Commitment: 

Action and 

evaluation 

Setting goals guided by your 

values and taking action to 

achieve them. 

Discussing homework and 

formulating committed actions. 

Evaluating and discussing personal 

focus of the six core processes in the 

future 

Goodbye and final meditation. 

 

*Exercises and handouts are available in Dutch (Link); #poem, story and exercise in Dutch, translation of Segal MBCT protocol. 
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