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Abstract

Focusing on soothing dimensions in people with chronic fatigue syndrome (CFS) may broaden
the potential treatments for these individuals with as a final result improvement of treatment.
The current study aims to investigate whether and which soother dimensions can be
distinguished in patients with chronic fatigue syndrome, whether and to what extent these
dimensions are correlated with mental well-being and symptom severity, and whether soothers
are able to moderate (buffer) the association between symptom severity and mental well-being.
An online questionnaire was used to investigate the mental well-being (RAND SF-36),
symptom severity (PHQ-15) and individual scores on 40 soother items of 441 participants, with
CFS and fibromyalgia (due to overlap of symptoms and problems). Using a factor analysis to
determine said dimensions of soothing. In this study, three dimensions were found, namely
Autonomy & balance, Social connectedness & positive mindset, and Alternative soothers. A
significant interaction between symptom severity and Autonomy & balance predicting mental
well-being was found. The association between symptom severity and low mental well-being
was stronger for people with low than high scores on Autonomy & balance. Next to that, higher
scores on Social connectedness & positive mindset correlated with better mental well-being.
Furthermore, a higher score on Alternative soothers correlated with higher symptoms severity.
This study indicates the potential usefulness of two classes of soothers, Autonomy & balance,
and Social connectedness & positive mindset, as an antidote against the impact of symptom

severity on mental well-being.



1. Introduction

Chronic fatigue syndrome (CFS) can be identified by several primary symptoms: the inability
to do things that were normal before the illness for at least six months, after physical or mental
activity a short period of worsened symptoms and sleep problems. Additionally, to the core
symptoms are problems with thinking and memory, and a short period of worsened symptoms
after standing or sitting upright (Center for Disease Control, n.d.) combined with various
common symptoms like muscle pain or other specific symptoms (e.g., shortness of breath,
chills, and night sweats, etc.) (Van Middendorp et al., 2001). There seems to be an indication
that psychological and physiological factors are involved in the cause of CFS; however, the
exact cause is not yet identified. CFS has been linked with disorders involved with the central
nervous system and with the immune system, and abnormalities on the cardiovascular level
(Estévez-Lopez et al., 2018). Gilbert’s model of affect regulation selects three affect regulations
systems, namely the threat-, drive- and soothing systems that may modulate neural activity of
somatic symptoms (Gilbert, 2016). Pinto, Geenen, Palavra et al. (2020) explain an interaction
between the threat- and soothing systems that could be involved as a source for fibromyalgia,
another somatoform disorder. In this situation the threat system is overly active, while the
soothing system is working insufficient. Since CFS and fibromyalgia share some overlap,
Gilbert’s model (2016) could be used to better understand CFS and therefore guide treatment.

In Gilbert’s model (2016), the threat system or ‘threat and self-protection system’ is
focused on getting ready and reacting to a threat. The threat system prepares us for defensive
actions, ignited by negative emotions. Secondly, there is the drive system or ‘drive, seeking and
acquisition focused system’. Which promotes behaviour that enables us to pursue our goals in
life. This system seems to be connected to sympathetic arousal. Contrary to the threat system,
the drive system activates positive emotions like excitement and happiness (Gilbert, 2016).
Lastly, there is the soothing system or ‘contentment, soothing focused system’. Parallel to the
drive system, the soothing system produces positive emotions. Specifically, the soothing system
produces a feeling of satisfaction. When activated, the soothing system is linked to affiliative
and prosocial behaviours. Furthermore, it shifts the affect state to calmness, safeness, and well-
being. The exact link between the soothing system, well-being and CFS is unknown. To
elaborate on the soothing system, a safe and calm affect is found to be negatively related to self-
criticism, stress, anxiety, and depression (Gilbert et al., 2008). Accordingly, it also has a
positive relation with factors associated with well-being (Gilbert & Proctor, 2006). Building on

that, a positive affect is linked to less fatigue, when looking at women suffering from pain



disorders (Zautra et al., 2007). Next to that, symptoms severity is known to be linked to physical
and mental well-being (Westbrook et al., 2002), more and severe symptoms seem to be related
to lower mental well-being (Meyer, 2001). When you combine these findings with the
unknown link of the soothing system and well-being in CFS, it is clinically useful to investigate
symptom severity combined with these three factors. Findings can have clinical implications,
because experiencing activation of the soothing system may show therapeutic effects for these
patients (Gilbert & Procter, 2006). A systematic review by Whiting et al. (2001) looked at 44
studies to find the best treatment for CFS patients. From all treatments, cognitive behavioural
therapy (CBT) and graded exercise therapy (GET) were found to be most effective. Similar
results are found for adolescents (Stulemeijer et al., 2004). These positive findings for CBT on
CFS are substantiated by more studies (Wiborg et al., 2010; Price et al., 2008). While the results
are positive, no treatment is flawless, and improvements could be made. In this age, the focus
of clinical psychology is moving beyond suffering (Ingram & Snyder, 2006). Third-generation
therapies, like compassion-therapy, are more focused on the client’s strengths, skills or positive
attributes. These therapies, based on acceptance, are important when other therapies lack
progression with the client. Next to that, research substantiating the positive results of
compassion focused therapy is growing (Gilbert, 2008). Finding meaningful soothers for CFS
patients could improve the aim and focus of the treatment. This is compliant to patient-centered
care; Suggesting that the more personalized the treatment is, the higher motivation, loyalty and
satisfaction are, which lowers attrition rates (Olsson et al., 2012). Earlier work suggests that
soothers can be seen as resilience factors, like acceptance, self-efficacy, coping skills and social
support (Clauw, et al., 2019). In a recent study with patients with somatic symptoms, soothers
were determined and grouped using a concept mapping study (Geenen, et al., 2020). Based on
the contents of the items, the 40 soothers were sorted into nine clusters by people with persistent
somatic symptoms (Geenen, et al., 2020) (see Table 1). An essential next step is to investigate
whether and which soother dimensions differentiate between patients with CFS. Investigating
the soothing dimensions in CFS patients may result in a concrete focus for the clinical
psychology in improving the aim of CBT treatment or it could help broaden the view of
treatment for these individuals. The findings could potentially give direction to use specific
soothing situations for patients with chronic fatigue syndrome. The clusters presented in Table
1 are used as a guideline for the expected dimensions in this study.

Firstly, several studies suggest that people with higher levels of social support, which
can be seen as the supportive part of social connectedness, experience less distress and adjust

better overall (Adams & Turk, 2015). In CFS patients specifically, higher levels of social



support indicate higher quality of life (Schoofs et al., 2004). Das et al. (2020) investigated
people with a somatoform disorder by looking at perceived social support in combination with
symptom severity. They found a highly significant negative correlation; Meaning a high score
on perceived social support was linked to less severity of the somatic symptoms. Therefore,
social connectedness seems to have positive results on the mental well-being of people with
chronic somatic symptoms.

Secondly, to focus on the dimension rest and recharge, the avoidance-endurance model
suggests two strategies related to activity for chronic pain patients: an avoidant strategy,
resulting in low activity, and a persistent strategy, focused on persisting through activities
(Hasenbring & Verbunt, 2010). Avoiders tend to act passively when they think an activity will
be painful. Persisters will act in the opposite way, by going through with an activity despite the
expected increase in pain. To increase daily functioning, the model suggests a combination of
low persistence and low avoidance, by minimizing limitations (Huijnen et al., 2011). Taking
account of this typology, it is possible that if people report a higher symptom severity the rest
and recharge soothing factor is likely to have a small positive effect on one’s mental well-being.
However, if people have less symptoms, they might not benefit from resting. Avoiders will not
experience the same progress as persisters, research shows that graded exercise therapy is an
effective treatment for CFS (Whiting et al., 2001). Using this therapy patients focus on
gradually increasing exercises. The lower the symptoms of the patient, the higher the chance of
success. This further substantiates the idea that resting could hinder the improvement when
people experience less symptoms, and that people with higher symptom severity benefit less
from persisting through their symptoms.

Thirdly, autonomy, relatedness and competence are all positive related to emotional
well-being (Reis et al., 2000). People with chronic diseases that focus on coping with their
iliness, have higher levels of self-rated health, and lower levels of distress and fatigue (Lorig et
al., 1999). This indicates that learning people to cope with their illness, giving them a sense of
autonomy, which might improve their symptom severity. Focusing on coping with severe
symptoms, can be seen as a positive mindset/attitude despite the chronic symptoms. People that
tend to have catastrophic believes about CFS, report higher levels of fatigue and inability to
work (Petrie et al., 1995).

The current study aims to investigate whether and which soother dimensions can be
distinguished in patients with chronic fatigue syndrome, whether and to what extent these
dimensions are correlated with mental well-being and symptom severity, and whether soothers

are able to moderate (buffer) the association between symptom severity and mental well-being.



Based on previous literature hypotheses were made. Firstly, it is expected that the soothers can
be distinguished into up to nine dimensions (see Table 1). Secondly, it is expected that higher
scores on symptoms severity positively correlate with lower mental well-being. Thirdly, it is
expected that “’social connectedness’’ correlates positively with mental well-being. There is no
interaction expected. Also, a higher score on “’rest and recharge’’ is expected to correlate with
lower mental well-being and more severer symptoms. Moreover, a lower score on rest and
recharge is expected to be linked to higher mental well-being, even more so when people report
lower symptom severity. Next to that, ‘ ‘autonomy and positive mindset’’ is believed to be of
importance. A high score on autonomy and positive mindset is expected to be linked to higher

mental well-being. See Table 1 for the explanation of the interaction effect of the soother

dimensions.
Table 1.
The previous determined nine soothing clusters from Geenen, et al. (2020) with current expectations.
SOOTHER DIMENSION MAIN INTERACTION
EFFECT
SOCIAL CONNECTEDNESS Positive None
REST AND RECHARGE Negative ‘Rest and recharge’ is expected to act as a moderator.
A high score on rest and recharge, combined with a
low score on symptom severity will indicate lower
mental well-being compared to a low score on rest and
recharge. However, a high score on rest and recharge
might result in higher mental well-being when
combined with severe symptoms.
VALIDATION ? ?
PLEASANT SURROUNDINGS ? ?
AUTONOMY AND POSITIVE | Positive None
MINDSET
PROFESSIONAL CARE ? ?
ME TIME ? ?
LEISURE ACTIVITY ? ?
SPIRITUALITY ? ?

Note. The main effects present the association between the specific dimension and mental well-being. The
interaction explains the way this dimension interacts with mental well-being and symptom severity. A question

mark means no concrete effect is expected.



2. Methods
2.1 Procedure and participants

This study uses an observational and cross-sectional design. Approval of the current study was
given by the Ethics Committee of the Faculty of Social and Behavioural Sciences of Utrecht
University (20-0295). An online questionnaire was used to investigate the scores of participants
to determine their mental health, symptom severity and individual scores on the different
soother items.

The data-collection was done via the Internet. Qualtrics was used to make an online
questionnaire. Social media and various national and regional patient organisations were used
to reach the participants. Inclusion criteria were 18 years or older, and Dutch speaking,
combined with one of the following disorders: chronic fatigue syndrome; a rheumatic disorder
(e.g., fibromyalgia) or irritable bowel syndrome. The link to the questionnaire was presented
along with a short introduction to the study. People could participate by clicking on the
presented link. At the start of the questionnaire an informational letter was presented along with
the informed consent, which stated that participating was on voluntary base. Thus, participants
had the right to quit at any time and the results would be confidential. After agreeing with the
informed consent, the questionnaire started. First, the following demographics were asked: sex,
age, educational attainment, marital status, type of disorder, who diagnosed you, other
disorders/diseases. The questionnaire was completed in the following order: RAND SF-36;
PHQ-15-NL; 40 Soothers. Completing the questionnaire took about 30 minutes. Data from both
participants with CFS and fibromyalgia were used, due to their overlap and data from CFS
alone was insufficient. Severe fatigue at a level of chronic fatigue syndrome occurs in 82% of

people with fibromyalgia (Overman et al., 2015).
2.2 Instruments
Symptom severity

The Dutch version of the PHQ-15 (Kroenke et al., 2002) was used to determine the somatic
symptom severity of the last four weeks. Fifteen individual symptoms were presented and rated
on a three-point Likert scale, ranging from 1 (not at all) to 3 (a lot), indicating the severity of
the symptoms in the past four weeks. The total score was found by the sum the fifteen questions.
The cut-off scores for the PHQ-15 were minimal (0-4), low (5-9), medium (10-14) and high
(>15) somatic symptom severity, compared to a total score range of 30 (Kroenke et al., 2002).
The PHQ-15 was reliable and valid, with a test-retest reliability of Cronbach’s alpha (a) of .80



(van Ravesteijn et al., 2009). Cronbach’s alpha in the current study, including people with
severe somatic symptoms (thus, a restriction of range), was .67. Which can be interpreted as
satisfactory (Taber, 2017).

Mental well-being

The Dutch version of the RAND-36 (VanderZee et al., 1996) was used to measure mental well-
being. That questionnaire consists of 36 items focusing on eight dimensions: physical
functioning, social functioning, role limitations (physical and emotional), vitality, mental
health, general health perception and pain. The RAND-36 is considered to be reliable and valid,
and therefore used in this study. Almost all dimensions scored o > 0.81 on internal consistency,
with the exception of social functioning (a.=.71) (VanderZee et al., 1996). For the current study
only the dimensions reflecting mental well-being were used: Mental health, Role emotional,
Vitality, and Social functioning. To determine the mental health composite score, Hay’s scoring
method was used. (Hays, Prince-Embury & Chen, 1998). The general population scores 50 on
average, with a standard deviation of 10. The score can range from 11 to 60; a higher score
representing a better mental well-being. The Cronbach’s alpha (a) in the current study was .81,
indicating a fairly high internal consistency (Taber, 2017).

Questionnaire with Soothers

The 40 soothers were based on earlier research by Geenen et al. (2020), where 40 soothing
factors were sorted into nine soother clusters by letting participants group the 40 items based
on content (see Table 1). The 40 soothers were measured using a 4-point Likert-scale, ranging
from 1 (not) to 4 (a lot), indicating to what extent the soothers influenced their life. A higher
score indicates a higher influence on their life. The internal consistency of all soothers together
in this study was a = .88. Which can be considered fairly high (Taber, 2017).

2.3 Data analysis

The computer system Windows and SPSS version 16.0 were used. In this study, a p value of <
.05 was considered significant for all test results. Missing data was excluded, prior starting the
analyses. Missing data consisted of people not finishing all soother questions. Also, only
participants that reported to fit in the category of CFS, fibromyalgia, or both were selected. This
was followed by computing the descriptive statistics.

To examine whether and which soother dimensions can be distinguished in chronic

fatigue syndrome, a principal axis factoring with oblimin rotation was used to derive the factors



of the soothing items. The scree plot, pattern of factor loadings and an eigenvalue criterion of
>1 were used to get an indication of the number of factors (Field, 2009). The pattern matrix
with factor loadings was used to get insight into the contents of factors and this interpretation
was used to decide on the number of factors in combination with internal consistency
calculations. Items were excluded when the factor loading was below .40 on a single factor
(Peterson, 2000) or greater than .32 on two separate factors or more (Costello & Osborne,
2005). Cronbach’s alpha (o) was used to determine the internal consistency of the final factors.
Deviations from the normal score distribution were screened. A score of <1.00 or >-1.00 on the
skewness of the score distribution was taken to reflect a normal distribution (Bulmer, 1979).

To investigate univariate associations between soothers, mental well-being and
symptom severity, a Pearson correlation was conducted. Pearson correlations of gender,
education level, marital status, and age with mental well-being were computed to examine
whether it was needed to include them as covariates in the analyses. To examine whether the
soother dimensions are able to moderate the association between symptom severity and mental
well-being, regression analyses were done. All assumptions were met, specifically; linearity,
normality, multicollinearity, and homoscedasticity of residuals. The PROCESS Macro Model
v3.4 (Hayes, 2017) was used to conduct a moderation analysis, to examine whether soothers,
and the interaction of soothers and symptom severity were associated with mental well-being.
Variables were centred, and bootstrapping (0 samples) was chosen.

3. Results
3.1 Participants

In total 441 participants participated. The characteristics of the participants are presented in
Table 2. In total 116 (26.3%) had CFS and 399 (90.5%) had fibromyalgia. These numbers
exceed 100% because some people fit into both categories. The most reported age group was
51-60 (35.6%), followed by 41-50 (26.5%), 31-40 (15%) and 61-70 (12.5%).

3.2 Soother dimensions

A factor analysis was performed on 40 soothing items to determine dimensions summarizing
the items. When looking at the Kaiser-Meyer-Olkin measure of sampling adequacy, we see a
score of .92. Substantiating the reliability and distinction of the factors found by the factor
analysis (Field, 2009). The factor analysis was deemed appropriate (Field, 2009), due to the
significant Bartlett’s test of sphericity (X? = 6222.81, p<.001). Table 3 shows the findings of
the principal axis factoring for the participants with chronic fatigue syndrome and fibromyalgia.
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The scree plot of eigenvalues and the pattern matrix indicated three factors. These factors were
labelled: Autonomy & balance, Social connectedness & positive mindset, and Alternative
soothers. The labels were invented by the author of this paper, because they did not match the
clusters found in earlier work from Geenen et al. (2020).

Seventeen of the 40 items were deleted because those items did not load on any factor.
The first factor labelled Autonomy & balance consists of nine items. This factor focused on
balance in life (e.g., ’Good balance between activities and relaxation’’) and having autonomy
of one person’s life (e.g., ’Having the freedom to do something in the way I want to do it
myself’”). The second factor was labelled > Social connectedness & positive mindset”’
consisting of eight items focusing on having positive surroundings and contacts (e.g.,
“’Surrounded by lovely people’’), as well as someone’s mental state (e.g., “’Good mood’’ and
“’Having a positive mindset’’). The last factor was labelled Alternative soothers (4 items; e.g.,
“’Getting a massage’’) consisting of items focusing on different ways to calm the body and
mind.

Looking at the statistics of the factors. Factors 1 and 2 had a Cronbach’s alpha (o)) of
>.83, which is considered fairly high. Factor 3 had a Cronbach’s alpha (o) of .60, which can be
interpreted as satisfactory (Taber, 2017).

3.3 Associations of soother dimensions, symptom severity and mental well-being

Pearson correlations were used to determine whether and to what extent the above constructed
dimensions correlated with mental well-being and symptom severity. The correlations analyses
showed that mental well-being was associated with symptom severity r (411) = -.45, p < .001),
and Social connectedness & positive mindset (factor 2) r (411) = .15, p = .002). Alternative
soothers (factor 3) was associated with symptom severity r (411) = .10, p =.03). Autonomy &
balance (factor 1) was not associated with symptom severity (p = .39) or mental well-being (p
= .62). Social connectedness & positive mindset (factor 2) was not associated with symptom
severity (p = .25); nor was Alternative soothers (factor 3) associated with mental well-being (p
=.29).
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Table 2

Characteristics of participants with chronic fatigue syndrome (CFS) and/or fibromyalgia.

Age, category that was reported the most (%) 51-60 (35.6)
Gender, n (%)
Female 415 (94.1)
Male 25 (5.7)
Other 1(0.2)
Education level, n (%)
Low 118 (26.8)
Not low 314 (71.2)
Other 9(2.0)
Marital status, n (%)
Single 109 (24.7)
In a relationship 323 (73.2)
Other 9 (2.0)
Diagnosis, n (%)
Chronic Fatigue Syndrome 116 (26.3)
Fibromyalgia 399 (90.5)
Diagnosis by, n (%)
Medical specialist 404 (91.6)
General practitioner 22 (5.0)
Other health professional 8(1.8)
Myself 2 (0.5)
Other 5(1.1)
Severity of physical symptoms (PHQ-15), mean (SD) 13.9 (4.0)
Minimal 2 (0.5)
Low 65 (14.7)
Medium 181 (41.0)
High 193 (43.8)

Mental well-being (RAND-36), mean (SD)

33.7 (8.8)

Note. (N = 441). The cut-off scores for the PHQ-15: minimal (0-4), low (5-9), medium (10-14) and high (>15).



Table 3
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Factor loadings of the original 40 items of the soother questionnaire, percentage of explained variance, internal

consistency coefficients (Cronbach’s @) and Eigenvalues in participants with (chronic fatigue syndrome (CFS)

and/or fibromyalgia.

ltems

Autonomy & balance
15) Calm surrounding

16) Good balance between activities and relaxation
22) To take a rest or a break

08) Having the freedom to do something in the way | want to do it myself
34) My limits or boundaries

33) Secure and trusted environment

18) Healthy or good nutrition

09) Consistency and structure

01) Mindfulness

36) Sleeping*

21) Relaxation or breathing exercise*

30) Comfortable posture*

32) Physical activity*

12) Understanding my disease*

37) Feeling recognized, understood, respected, loved, liked or important*
11) Help from other people*

02) Aids*

40) Spiritual or religious activity*

27) Pets*

Social connectedness & positive mindset

04) Doing a fun thing with family or friends

06) Surrounded by lovely people

26) Receiving physical affection

05) Leisure activity

17) Good or positive conversation

20) People in my environment are happy and healthy
31) Good mood*

23) Intimacy

24) Having a positive mindset

28) Expressing myself to others and knowing that I’m not alone in all of this*

38) Yummy beverage, eating a treat or smoking a cigarette*
10) Something cooling™

Alternative soothers

13) Getting a massage

39) Activity in water

29) Professional help

19) Alternative medicine

07) Warm temperature*

25) Sharing experiences with fellow sufferers*

35) Nice weather*

.76

66
61
59
59
57
51
50
44
39
39
38
35
34
29
22
22
14
13

.10
.07

.09
.25
31
21
.35
A2
31
.25
.08
.03

.09
.07
.03
.10
22
.05
A7

Factor
2

.01

<.01
<-.01
-.03
.01
-.25
-.13
.01
-.02
.09
.04
-.20
-17
-12
-.26
-21
-11
-13
-.06

-74
-71
-52
-51
-48
-48
-45
-42
-41
-32
-28
-.07

.02
-.13
-.16

.03

.02
-21
-12

.07

.06
.01
.07
.09
A4
.01
.08
A1
27
.33
.10
.05
19
27
A7
A3
A3
A2

.03
.07

.23
.16
.07
.08
.01
19
.02
22
.06
.04

.64
48
48
46
.38
.33
.30
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14) Supplements* 19 -.01 22
03) Medication reducing symptoms> .05 .05 A7
Statistics

Eigenvalue 10.599 1.903 1.789
% explained variance 26.497 4.759 4.473
Cronbach’s o .83 .85 .60

Items in bold were included in the factor

*Items deleted due to a factor loading below .40 or higher than .32 on multiple factors.

3.4 Soother dimensions as a moderator.

The covariates of mental well-being or symptom severity were determined using a pearson’s
correlation coefficients, including age, gender, educational level, and marital status. The
analyses showed that age (r = .10, p = .046) and marital status (r = .10, p = .047) were
significantly correlated with mental well-being. There was no significant correlation found for
gender (p =-.04) or educational level (p =.06). Therefore, only age and relationship status were
included in the regression analyses as a covariate.

To test whether soothers were indicated to be able to moderate (buffer) the association
between symptom severity and mental well-being, a moderation analysis was used. The results
are shown in Table 4. The main effect for symptom severity was significant, indicating a higher
symptom severity was associated with lower mental well-being (B = -.93, t(441) = -9.98, p <
.001). The main effect for Autonomy & balance (factor 1) was not significant (B = -.45, t(441)
= -.72, p = .A7). However, the interaction effect was significant (B = .49, t(441) = 3.22,p =
.001), meaning that the association between symptom severity and mental well-being was
moderated by Autonomy & balance (factor 1) (see figure 1). The association between symptoms
severity and low mental well-being was stronger for people with low than high scores on
Autonomy & balance. The control variable “’single’” was significant (p = .03). Indicating that
being single was negatively associated with mental well-being. Other control variables were
not found to be significant.

For Social connectedness & positive mindset (factor 2) the results are shown in Table
5, and Figure 2 shows a visual representation of the interaction. The association of Social
connectedness & positive mindset (factor 2) with mental well-being was significant (B = 1.47,
t(441) = 2.34, p = .019), indicating a higher score on Social connectedness & positive mindset
was associated with a higher score on mental well-being. The interaction was not significant (B
= .05, t(441) = .35, p =.72). The control variables were not significant.

The interaction for Alternative soothers (factor 3) and mental well-being was not
significant (p = .68), nor was the interaction (p = .34). Results are shown in Table 6, along with
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a visual presentation of the interaction in Figure 3. Only the control variable ‘’single’” was

significant (p = .04). Indicating that being single had a negative effect on mental well-being.

Table 4

Linear model of Autonomy & balance (factor 1) and other variables associated with mental well-being.

B SEB t p
Constant 34.20 [33.28, 35.12] 46 73.13 <.001
Total PHQ -.93 [-1.12, -.75] .09 -9.98 <.001
Autonomy & balance -45 [-1.70, -.78] .63 -.72 A7
Interaction 49 [.19,.78] 15 3.22 .001
Young -1.56 [-4.38, 1.24] -156  -1.09 .27
Old -1.79 [-.25, 3.83] 1.79 1.72 .08
Single -1.78 [-3.47, -.08] .86 -2.06 .04
Other -4.13 [-9.36, 1.09] 2.66 155 .12

Note. R?=.23. Young = age <30, Old = age >60. Other = not in a relationship nor single. Total PHQ =

measurement used for symptoms severity.

Figure 1

Visual representation of the interaction between symptoms severity and mental well-being moderated by

Autonomy & balance (factor 1).
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Table 5

Linear model of Social connectedness & positive mindset (factor 2) and predictors of mental well-being

15

B SEB t p

Constant 34.14 [33.21, 35.06] 47 72.63 <.001
Total PHQ -.93 [-1.11, -.74] .09 -9.86 <.001
Social connectedness & positive mindset 1.47 [.23,2.71] .62 2.34 .019
Interaction .05 [-.24, .35] 15 .35 72
Young -1.21  [-4.04,1.61] 1.43 -.84 39
Old -1.17 [-.90, 3.25] 1.05 1.11 .26
Single -1.48  [-3.19,.22] 87 -1.70 .09
Other -3.55 [-8.80, 1.69] 2.66 -1.33 .18

Note. R?=.23. Young = age <30, Old = age >60. Other = not in a relationship nor single. Total PHQ =

measurement used for symptoms severity.

Figure 2

Interaction between symptoms severity and mental well-being moderated by Social connectedness & positive

mindset (factor 2).
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Table 6

Linear model of Alternative soothers (factor 3) and predictors of mental well-being

16

B SEB t p
Constant 34.12 [33.19, 35.05] 47 72.02 <.001
Total PHQ -.92 [-1.11, -.73] .09 -9.68 <.001
Alternative soothers -.19 [-1.16, .77] 49 -.40 .68
Interaction A1 [-.12, .34] A2 .93 .34
Young -1.52 [-4.36, 1.31] 1.44 -1.05 29
Old 1.65 [-.40, 3.70] 1.04 1.57 A1
Single -1.77 [-3.48, .05] 87 -2.02 .04
Other -3.57 [-8.85, 1.70] 2.68 -1.33 .18

Note. R2=.22. Young = age <30, Old = age >60. Other = not in a relationship nor single. Total PHQ =

measurement used for symptoms severity.

Figure 3

Interaction between symptoms severity and mental well-being moderated by Alternative soothers (factor 3).
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4. Discussion

The current study aimed to investigate whether and which soother dimensions can be
distinguished in patients with CFS, whether and to what extent these dimensions are correlated
with mental well-being and symptom severity, and whether soothers are able to moderate
(buffer) the association between symptom severity and mental well-being. In total three
dimensions were found, which were labelled as: Autonomy & balance (consisting of nine
items), Social connectedness & positive mindset (consisting of eight items), and Alternative
soothers (consisting of four items). An association between symptom severity and mental well-
being was found. Social connectedness & positive mindset was associated with mental well-
being and Alternative soothers was associated with symptoms severity. There was only one
moderating interaction found. Here, Autonomy & balance interacted the association between
symptoms severity and mental well-being; The association between symptoms severity and low
mental well-being was stronger for people with low than high scores on Autonomy & balance.
A higher score on Social connectedness & positive mindset was related to a higher score on
mental well-being regardless of the symptom severity.

The soother dimensions found in this study seem to share some overlap with the
expected dimensions (Table 1). The number of dimensions on the basis of clusters was reduced
from nine to three. This reduction is the result of almost half of the items fitting multiple factors
or none. Furthermore, the items of “’rest & recharge’’ were integrated with ‘’autonomy &
positive mindset’’ creating Autonomy & balance. *’Social connectedness’” was integrated with
“’autonomy & positive mindset’’ creating Social connectedness & positive mindset.

Although the dimensions changed, the expected effects (Table 1) were in line with the
results. The expected positive influence of social connectedness on mental well-being (Adams
& Turk, 2015; Schoofs et al., 2004) was combined with the expected positive effects of being
able to cope with a chronic disease (which can be seen as a positive mindset) (Lorig et al., 1999;
Petrie et al., 1995). These two positive effects on mental well-being were found in the positive
effect of Social connectedness & positive mindset on mental well-being regardless of the
severity of the symptoms (see Figure 2). This is in line with the findings of Gilbert et al. (2008)
suggesting that the safe/content factors (soothers) are rooted in social experiences and
attachment styles. Current findings further substantiate the importance of social connectedness
and a positive mindset for people with CFS and comparable chronic somatic symptoms.

Next on, it was expected that “’rest and recharge’” would have a moderating effect on

mental well-being and symptoms severity, based on the avoidance-endurance model
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(Hasenbring & Verbunt, 2010). As mentioned earlier, the dimension Autonomy & balance can
be seen as a combination of ‘’autonomy and positive mindset’’ and “’rest and recharge’’. The
interaction expected for “’rest and recharge’’ could be found in the interaction of Autonomy &
balance. People with a high score on Autonomy & balance want to have control over their lives
and take balanced rest. It includes items such as ’taking a rest or a break’ and ‘calm
surrounding’. Keeping the avoidance-endurance model (Hasenbring & Verbunt, 2010) in mind,
these people could be categorized as avoiders. While a low score on Autonomy & balance
suggested people benefit less from taking rest and having control over their life, this could be
categorized as persisters. The data substantiated the idea that being persistent, while suffering
from severe symptoms could worsen one’s mental well-being. While being persistent could
improve one’s mental well-being when suffering from less symptoms. This is in line with the
study of Whiting et al. (2001) suggesting that CFS patients with lower symptoms have a higher
chance of success when being treated with graded exercise therapy than patients with severe
symptoms. Furthermore, it appears that being avoidant can be helpful for your mental well-
being, while suffering from severe symptoms. While this could be linked to lower mental well-
being when suffering from less symptoms. This is also in line with the results of graded exercise
therapy (Whiting et al., 2001), suggesting better results when suffering from less symptoms.

The expected main effects for “’autonomy and positive mindset’” and ‘’rest and
recharge’” were not found, this could be explained by the opposing expectations for both,
because they were combined into one dimension. Since autonomy was expected to be related
to better mental well-being (Reis et al., 2000), but being neither avoidant (a high score on “’rest
and recharge’’) nor persistent (a low score on “’rest and recharge’”) with better daily functioning
(Huijnen et al., 2011). Combining these ideas would not result in a concrete expectation for a
main effect. The findings could propose an interesting idea within clinical practice, as people
suffering from more severe symptoms might benefit more from finding balance and a sense of
autonomy in their life than from graded exercise therapy.

The strength of this study lies in the big sample size of patients with CFS and related
chronic somatic symptoms, resulting in more power to examine and interpret the findings.
Therefore, the findings of this study are of importance and could be used to further investigate
soothing dimensions of people with CFS or chronic somatic symptoms. Making the step into
research for clinical practice implications easier.

Nonetheless, Some limitations were present in the current study and are important to
note. First, the cross-sectional study design did not allow for causal conclusions, thus the

directions for the interactions that were found should be investigated further. Second, all
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participants were from the Netherlands and they were mainly female, which means that further
research is necessary to generalize the findings to multiple populations.

Future research can use this study’s findings. Clinical experimental studies can focus on
making changes in the soothing dimensions found in this study to see how they can impact
mental well-being and/or symptoms severity over time as has been suggested for fibromyalgia
(Pinto, Geenen, Castilho et al., 2020). Furthermore, the threat system could be the focus of
future research to combine the soothing system and threat system to examine if optimizing both
constructs and dimensions could improve mental well-being further than the soothing system
on its own. Clinical practice research could use the found dimensions in this study to examine
the soothing dimensions that are important to a CFS patient, resulting in a better focus for
clinical help as well as opening up conversation for shared decision making to define treatment
goals. Making it possible to test a more personalized approach using soothing dimensions in
clinical practice.

The current study investigated the dimensions found for soothing factors for patients
with CFS and similar chronic somatic symptoms. Specifically looking at the correlations with
mental well-being and symptoms severity, this adds to the idea of promoting positive
influences, rather than decreasing negative symptoms. Therefore, this study has broadened the
scope of CFS research and clinical practice to the importance of soothing dimensions within
CFS.
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