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Abstract 
Objective: Understanding psychological mechanisms of change is essential to advance treatments for patients suffering from 
medically unexplained physical symptoms ( M U P S ) . This study aimed to test the role of selected change mechanisms (incl. 
interoceptive awareness, emotional regulation skills, symptom acceptance, relational needs satisfaction, clarification of 
meaning, working alliance, and group cohesion) in the modification of patients' somatic symptom intensity and well-being. 
Method: N = 290 patients suffering from M U P S participated in a multi-component group-based treatment at seven clinical 
sites. Data were collected weekly. Multi-level modeling was used to test cross-lagged relationships between the hypothesized 
mechanisms and outcomes in terms of Granger causality (with lags of 1, 2, and 3 weeks). 
Results: None of the mechanisms predicted a time-lagged change in outcomes in the expected direction. In fact, there was a 
consistent pattern of negative time-lagged relationships (i.e., an increase in a mechanism predicted worsening of the outcome). 
Findings consistent with the hypothesized role of the mechanisms were found only in concurrent relationships between 
mechanisms and outcomes. 
Conclusion: This study did not support time-lagged relationships under the condition of weekly measurement and many 
methodological factors remain to be considered (e.g., a finer time resolution). 

Keywords: medically unexplained physical symptoms; multicomponent treatment; group psychotherapy; change 
mechanisms 

Clinical or methodological significance of this article: This study failed to find predicted cross-lagged relationships 
between hypothesized change mechanisms and outcomes. Meaningful relationships were found only within the same 
window of measurement (i.e., within the same week). A more nuanced time resolution may be necessary to understand 
the dynamics of the therapeutic changes in patients suffering from medically unexplained physical symptoms. 

Medically unexplained physical symptoms (MUPS) 
can be defined as the presence of at least one 
somatic symptom not fully explained by a somatic or 
psychiatric disorder with a duration of at least six 
months (Kroenke, 2006). The term covers various 
functional somatic syndromes, such as chronic 
fatigue syndrome, irritable bowel syndrome, and 
fibromyalgia. In the classifications of mental disorders, 
unexplained symptom complaints are usually framed 
as somatoform disorders (American Psychiatric 

Association, 2000; World Health Organization, 
2008). Recently, however, there has been a shift 
towards more descriptive terms, such as somatic 
symptom disorder (American Psychiatric Association, 
2013) and bodily distress disorder (Gureje & Reed, 
2016), that aim to overcome the body-mind dichot­
omy. While the presented somatic complaints may 
vary considerably, several authors have argued that 
these patients tend to share many characteristics 
and, therefore, they can be meaningfully treated as a 
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single group (Lacourt et al., 2013; Nimnuan et al., 
2001; Wessely et al., 1999). In this study, we have 
accepted this inclusive view. We use the term 
M U P S as an overarching category because of its 
wide use and aetiological neutrality. 

Unexplained somatic suffering represents a chal­
lenge in treatment. Although several studies have 
suggested that psychotherapy is at least as effective 
as pharmacotherapy (Nuesch et al., 2013; Perrot & 
Russell, 2014) and other forms of treatment 
(Chambers et a l , 2006) for patients with M U P S , 
meta-analyses of randomized trials revealed only 
small to medium effects of nonpharmacological treat­
ments (Kleinstauber et al., 2011; Lakhan & Schofield, 
2013; van Dessel et al., 2014). This contrasts with 
considerably higher effects found in psychotherapy 
of other mental disorders (Lambert, 2013). Neverthe­
less, some studies in the context of M U P S have indi­
cated that higher psychotherapeutic effects may be 
achieved with longer treatment duration and by 
more complex approaches (Glombiewski et al., 
2010); thus, the full potential of psychotherapy for 
patients with M U P S remains unexplored. 

This present study was focused on intensive, 
multi-component psychological treatment based on 
group psychotherapy provided on a daily basis. 
While several studies have demonstrated the effec­
tiveness of multi-component treatments and group 
psychotherapy for patients with M U P S (e.g., 
Kashner et al., 1995; Lidbeck, 1997, 2003; Moreno 
et al., 2013; Selders et al., 2015; Yoshino et al., 
2015), none of them investigated psychological 
change mechanisms behind the treatments. 

To advance the development of an effective 
psychological treatment for patients with M U P S , 
we need to better understand the change mechan­
isms that operate within the treatment. Unfortu­
nately, the empirical literature on change 
mechanisms in psychological treatments for M U P S 
is scarce and largely inconclusive. The most consist­
ent support exists for increasing symptom acceptance 
and the development of coping strategies (Pourova, 
Klocek, et al. , 2020). However, several hypothesized 
mechanisms that seem to be widely accepted across 
theoretical orientations have not yet been empirically 
tested as change mechanisms. These include mainly 
interoceptive awareness, emotional regulation skills, 
satisfaction of relational needs, clarification of 
symptom meaning, working alliance and group cohe­
sion (Rihacek & Cevelicek, 2020). 

Selected Mechanisms of Change 

Somatization tends to be connected with difficulties 
in interoceptive awareness and the ability to interpret 

bodily signals (Schaefer et al. , 2012). Interventions 
aimed at increasing the ability to attend to one's 
body in an accepting and explorative manner are 
believed to lead to the reinvestment of the body 
with positive meanings (Luyten et al. , 2012). 
Although the effect of relaxation training alone 
tends to be small or inconclusive (Meeus et al., 
2015), body-awareness interventions have shown 
small to moderate effects for M U P S reduction 
(Courtois et al., 2015). 

Patients suffering from M U P S often have difficul­
ties in emotional processing and tend to misinterpret 
bodily manifestations of emotions as illness symp­
toms (De Gucht & Heiser, 2003). Therefore, 
various therapeutic interventions are focused on the 
development or restoration of emotional regulation 
skills (Payne & Brooks, 2017). Indeed, a link was 
found between emotional regulation and symptom 
reduction (Godfrey et al. , 2007) and between 
emotional regulation and symptom adjustment 
(Agar-Wilson & Jackson, 2012). 

Since M U P S themselves are difficult to control, 
many interventions aim to increase patients' quality 
of life by helping them accept the existence of their 
symptoms and regain the ability to act despite the 
presence of symptoms (Surawy et al., 2015). In 
several studies, symptom acceptance mediated improve­
ment in functioning, though not the symptom itself 
(Akerblom et al., 2015; Hesser et a l , 2014). 

Social factors play an important role in the genesis 
and maintenance of M U P S , and somatic symptoms 
are sometimes regarded as an indicator of dysfunc­
tions in patients' interpersonal relationships 
(Luyten & van Houdenhove, 2013; Nezu et al., 
2001). Hence, we may expect that the improvement 
in the satisfaction of patients' relational needs contrib­
utes to symptom changes. Nonetheless, this aspect 
of M U P S has received only marginal attention in 
research. Some evidence has been found that per­
ceived social support mediates symptom changes 
(Akerblom et al., 2015). However, in another 
study, a decrease in interpersonal problems was 
found to be a consequence, rather than a mechanism, 
of symptom changes (Hyphantis et al., 2009). 

Patients' responses to their symptoms are based on 
the meaning that the patients attribute to them (Bul-
lington, 2013; Salkovskis et al. , 2016). The correc­
tion of dysfunctional beliefs about symptoms has 
been shown to be a mediator of change (Chow 
et al. , 2018; Harvey et al. , 2017). However, a 
broader process of clarifying symptom meaning has 
not been studied in patients with M U P S specifically 
but is predictive of outcomes in a more general 
sample (Mander et al. , 2014). 

Establishing an atmosphere of trust and collabor­
ation, setting realistic goals, and providing a sense 
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of validation are aspects of the working alliance that 
have been emphasized in the treatment of patients 
with M U P S (Rihacek & Cevelicek, 2020). Although 
the working alliance has long been recognized as a 
robust predictor of outcome in psychotherapy 
(Horvath et al., 2011), there is surprisingly little evi­
dence in the context of M U P S . While the working 
alliance predicted outcomes in Heins, Knoop, and 
Bleijenberg (2013), it did not predict outcomes in 
Trockel et al. (2014) after controlling for adherence. 

Group cohesion has been confirmed as an important 
predictor of outcomes in group psychotherapy (Bur-
lingame et al., 2011). Although we found no evi­
dence for this mechanism in the context of M U P S 
in the available literature, we assume group cohesion 
to be a common mechanism of change irrespective of 
the type of patient complaints. 

Testing Change Mechanisms 

Conceptually, change mechanisms can be defined as 
processes or events responsible for a psychotherapeu­
tic change, i.e., the causal agents of change (Kazdin, 
2007). As such, they must explain, at least partially, 
the relationship between the treatment and 
outcome. Since this study is based on data from an 
uncontrolled observational study, claims about caus­
ality could not be based on experimental manipu­
lation with the hypothesized mechanisms in our 
case. Instead, we followed the logic of Granger caus­
ality testing (Granger, 1969; Tschacher & Ramseyer, 
2009) and hypothesized that a change in a mechan­
ism must precede a change in outcome (but not the 
other way around) to be regarded a plausible mech­
anism. The question whether both the outcome 
and the mechanism are causally related to the treat­
ment, cannot be directly addressed in this study but 
can be approximated by examining the relationship 
between the outcome and the mechanism, on the 
one hand, and the treatment dose, on the other. 
On the operational level, a mechanism will receive 
empirical support in our study if (i) the dose of 
therapy predicts the amount of change in the 
outcome, (ii) the dose of therapy predicts the 
amount of change in the mechanism, and (iii) 
the change in the mechanism in week X - l predicts 
the change in outcome in week X , but (iv) not the 
other way around. 

This methodological approach also allows us to 
test an alternative connection between the hypoth­
esized mechanisms and outcomes, which we refer 
to as reverse hypotheses in the following text. Tra­
ditionally, patients' deficits in areas such as 
emotion regulation and body awareness have been 
considered the causes of somatic complaints. 

However, some authors (e.g., Luyten et al., 2012; 
Speckens et al. , 1996) have argued that these deficits 
are consequences rather than antecedents of M U P S . 
From this point of view, M U P S represent an 
"attack" on patients' psychological capacities, and 
these capacities are restored once somatic suffering 
subsides. Empirically, if the change in the outcome 
precedes the change in the mechanism (and not the 
other way around), this would be considered evi­
dence for the reverse hypothesis. 

A i m of the Study 

The study aimed to test the seven change mechan­
isms outlined above using a sample of adult patients 
suffering from M U P S who underwent multi-com­
ponent treatment provided on a daily basis with 
group psychotherapy as the main component. 
Multi-level modeling was used to test the four 
abovementioned Granger causality conditions for 
each hypothesized mechanism. Since the mechan­
isms may exhibit different relationships with differ­
ent outcomes, we tested them with two outcome 
variables, namely, somatic symptom intensity 
(primary outcome) and well-being (as operationa-
lized by the Outcome Rating Scale, Mil ler et al., 
2003). The time lag of one week (i.e., lag-1) was 
used to test the hypotheses. This duration represents 
a period in which a meaningful change can be 
expected to occur, and it also corresponded to the 
frequency of data collection. However, it is possible 
that the real time lag between changes in a mechan­
ism and an outcome is longer than one week because 
psychological changes may need to be consolidated 
and integrated in patients' daily lives before they 
produce any discernible impact on an individual's 
somatic symptoms or well-being (Falkenstrom 
et al . , 2020). Therefore, for exploratory purposes, 
we conducted the same analysis with two- and 
three-week time lags. O n the other hand, it is also 
possible that the real time lag is shorter than one 
week (Bloot et al. , 2015; Kyron et al. , 2018). In 
such cases, the weekly interval of measurement 
would represent a time resolution that is too coarse 
to capture the dynamics of therapeutic change. To 
explore this possibility, we tested the concurrent 
relationships between the change in the mechanism 
and outcome variables (i.e., variables measured in 
the same week). Although such an analysis does 
not allow us to draw definite conclusions about the 
direction of causality, it may still reveal the existence 
of relationships worth of further examination. This 
study complements another study in which we ana­
lysed the effectiveness of the treatment (Pourova 
et al. , 2021). 
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Method 

Patients 

A total of iV=290 adult patients suffering from 
M U P S (75.3% women) participated in the study. 
Their age ranged from 19 to 74 years ( M = 40.6 
years, .SD=11.1 years; Table I). In terms of the 
ICD-10 diagnosis, most of the patients were classi­
fied under an F4-range diagnosis (75.9%). Almost 
9% of the patients received multiple diagnoses. The 
most often reported somatic symptoms included 
feeling tired or having low energy (93.8%), trouble 
sleeping (86.6%), back pain (82.8%), headaches 
(79.0%), nausea, gas, or indigestion (77.2%), pain 
in arms, legs, or joints (71.7%), feeling one's heart 
pound or race (70.7%), constipation, loose bowels 
or diarrhoea (67.6%), and stomach pain (60.7%). 

Treatment 

The treatment was comparable across the seven sites 
with some degree of variation. The treatment length 
varied between four and twelve weeks, with the most 
common length being six weeks. At five sites, patients 
participated in five sessions of face-to-face group 

Table I. Sample characteristics. 

Gender Nationality 
Women 219 (75.5%) Czech 277 (95.5%) 
M e n 69 (23.8%) Slovak 5 (1.7%) 
Missing 2 (0.7%) Other 6 (2.1%) 

Age Missing 2 (0.7%) 
Mean (SD) 40.6 (11.1) Education 
Missing 3 (1.0%) Primary 7 (2.4%) 

Household Secondary 159 (54.8%) 
In partnership 156 (53.8%) Tertiary 120 (41.4%) 
Alone 60 (20.7%) Missing 4 (1.4%) 
With parents 25 (8.6%) Psychiatric 

diagnosis 
Other 47 (16.2%) F0 3 (1.0%) 
Missing 2 (0.7%) F l 3 (1.0%) 

Marital status F2 1 (0.3%) 
Single 131 (45.2%) F3 49 (16.9%) 
Married 96 (33.1%) F4 220 (75.9%) 
Divorced 58 (20.0%) F5 3 (1.0%) 
Other 2 (0.7%) F6 41 (14.1%) 
Missing 3 (1.0%) F7 0 (0.0%) 

Occupation F8 0 (0.0%) 
Employed 131 (45.2%) F9 0 (0.0%) 
Entrepreneur 19 (6.6%) 
Unemployed 38 (13.1%) 
Maternity 5 (1.7%) 
leave 
Student 13 (4.5%) 
Retired 3 (1.0%) 
Disability 29 (10.0%) 
pension 
Other 16 (5.5%) 
Missing 36 (12.4%) 

psychotherapy per week, while at two sites, they par­
ticipated in either three or four sessions, depending 
on the site. Typically, a session lasted 90 min 
(except for one site, where sessions lasted 75 min). 
At three sites, the groups had rolling admission struc­
ture (i.e., new patients were incorporated as they 
were accepted into treatment programs), while they 
had fixed membership at another three sites (i.e., 
their composition did not change during treatment, 
except for dropouts). At the remaining site, both 
formats were used in different groups. Altogether, 
there were 79 groups (57% with fixed membership), 
with a median of 6 patients (range 1 to 12) participat­
ing in the study (the total number of patients per 
group was higher, since some patients chose not to 
participate in the study). Treatment was mostly psy-
chodynamic, with the integration of humanistic and 
experiential approaches. Since not all patients parti­
cipating in the therapeutic groups suffered from 
M U P S , treatment was not exclusively focused on 
somatic symptoms. The median proportion of parti­
cipating patients suffering from M U P S was 50% 
(range 0% to 80%). 

Group psychotherapy was supplemented with art 
therapy (6 sites), therapeutic community meetings (5 
sites), relaxation training (5 sites), movement therapy 
(3 sites), music therapy (3 sites), thematic groups (3 
sites), ergotherapy (2 sites), bibliotherapy (1 site), 
drama therapy (1 site), physiotherapy (1 site), cogni­
tive training (1 site), and consultations with a social 
worker (1 site). The time allocation of these sup­
plementary activities varied between 3 and 23.5 h per 
week (Mdn- 11.38; participation of the individual 
participants was not documented). At three sites, 
patients attended day-care-based outpatient programs 
(inpatient programs at the other four sites). 

Therapists 

Group therapy was performed by 16 female and 9 
male therapists. The age of the therapists ranged 
from 25 to 59 years ( M = 44.13, SD= 10.29), and 
their length of practice varied between 1 and 25 
years (M= 12.21, SD= 7.30). Psychotherapists' 
theoretical orientations included psychoanalysis and 
psychoanalytic psychotherapy (w = 9), psychody-
namic psychotherapy (n - 6), gestalt therapy (w = 
4), a person-centered approach (w = 3), daseinsana-
lysis (n - 1), and integrative psychotherapy (n = 2). 

Measures 

Outcome variables 
Patient Health Questionnaire-15-modified 

(PHQ-15-M). Somatic symptom intensity was 
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measured by a self-report questionnaire derived from 
the Patient Health Questionnaire-15 (PHQ-15; 
Kroenke et al. , 2002). The P H Q - 1 5 is a 15-item 
self-report measure developed to assess somatization. 
Each item represents a somatic symptom or 
symptom cluster. Using a Likert-type scale, patients 
are to rate the degree to which they have been both­
ered by each of the symptoms over a specified period. 
The P H Q - 1 5 has shown good concurrent validity 
with the Short-Form General Health Survey 
(Kroenke et al. , 2002). In our study, the measure 
used had two modifications. First, patients were 
asked to rate the intensity of their symptoms over 
the last week (instead of over four weeks, as is the 
case in the original version) to allow for weekly 
measurements. Second, a five-level scale ranging 
from "not at a l l " to "very severe" (instead of the 
three-level scale used in the original version) was 
used to rate the items to offer a response scale that 
is potentially more sensitive to change. The 
symptom intensity score was computed as the 
average of all items. In this study, the Cronbach's a 
at baseline was a = .81. 

Within the pre-therapy assessment, patients were 
also asked three questions about each item: (1) Was 
the symptom one of the main reasons why you 
sought therapy? (2) Has the symptom been present 
for more than six months? (3) Was your physician 
unable to find a cause of this symptom? Patients' 
responses to these questions were used to classify 
patients into either the M U P S or n o n - M U P S 
group (see the Procedure section). 

Outcome Rating Scale (ORS). The ORS 
(Miller et al. , 2003) is a brief evaluation of psy­
chotherapy outcomes and is particularly suited for 
repeated assessment. O n four items, patients rated 
their individual, relational, and social well-being. 
The total score is computed as the sum of the item 
ratings and falls within the range of 0 to 400; the 
higher the score is, the better a patient feels. The 
ORS has shown good concurrent validity with the 
Outcome Questionnaire-45.2 and high sensitivity to 
change (Miller et al. , 2003). In this study, the Cron­
bach's a at baseline was a = .82. 

Mechanism variables 
Multidimensional Assessment of 

Interoceptive Awareness (MAIA). The M A I A 
(Mehling et al., 2012) is a 32-item self-report 
measure of various aspects of interoceptive aware­
ness, including awareness of body sensations, 
quality of attention towards these sensations, attitude 
towards the sensations, and mind-body integration. 
Patients rated each item on a six-point Likert-type 

scale ranging from "never" to "always". Previous 
work supported the measure's factor structure and 
convergent validity with established measures of 
related constructs (Mehling et al. , 2012). The total 
score's Cronbach's a at baseline was a = .87. 

Emotional Regulation Skills Questionnaire 
(ERSQ). The E R S Q (Berking & Znoj, 2008) is a 
27-item self-report measure of patients' emotional 
regulation skills. Patients rated each item on a five-
point Likert-type scale ranging from "not at al l" to 
"almost always". This questionnaire is composed of 
nine subscales that measure aspects such as attention 
towards, regulation of and acceptance of, and under­
standing one's emotions. Previously, the measure's 
factor structure, convergent validity with other 
measures of emotion processing skills/deficits, and 
sensitivity to change has been supported (Berking & 
Znoj, 2008). The total score's Cronbach's a at base­
line was a = .91. 

Relational Needs Satisfaction Scale (RNSS). 
The R N S S (Pourové, Řiháček, et al., 2020) is a 20-
item self-report measure of the satisfaction of five 
relational needs (i.e., the need for authenticity, the 
need for protection, the need to have an impact, 
the need to have a shared experience, and the need 
to perceive initiative from others). Patients rated 
each item on a five-point Likert-type scale ranging 
from "never true" to "always true". The measure's 
factor structure and convergent validity with 
measures of related constructs has been supported 
(Pourové, Řiháček, et al., 2020). The total score's 
Cronbach's a at baseline was a = .87. 

Chronic Pain Acceptance Questionnaire-
modified (CPAQ-M). To measure the level of 
patients' acceptance of their problems that led them 
to psychotherapy, we used the Chronic Pain Accep­
tance Questionnaire ( C P A Q , McCracken et al., 
2004). It is a 20-item self-report measure of patients' 
attitudes towards their chronic pain. The question­
naire consists of two subscales, namely, activity 
engagement and symptom willingness. Previously, 
the two-factor structure and convergent validity 
with other measures of human functioning has been 
established (McCracken et al., 2004). Since patients 
in our sample also suffered from symptoms other 
than chronic pain, we replaced the words "chronic 
pain" with "my symptoms". Since the internal con­
sistency of the total score was problematic (a 
= .58), we used the two subscales separately. The 
Cronbach's a coefficients for the two subscales at 
baseline were a = .80 and a = .66. 
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Scale for the Multi-perspective Assessment of 
General Change Mechanisms in Psychotherapy 
(SACiP). The S A C i P (Mander et al. , 2013) is a 21-
item self-report scale developed for the measurement 
of general psychotherapeutic mechanisms. The scale 
is composed of six subscales (problem actuation, 
resource activation, clarification of meaning, 
mastery, emotional bond, and agreement on collab­
oration) and could be administered after each 
session. Each item is rated on a five-point Likert-
type scale ranging from "doesn't fit at al l" to "fits 
exactly". The S A C i P was found to be predictive of 
outcome, especially when rated by patients 
(Mander et al., 2013). In our study, a hypothesis 
was made about the clarification of meaning subscale 
only (three items). However, the problem actuation, 
resource activation, and mastery subscales were 
included for exploratory purposes as well (the 
results are reported in the Supplementary Materials). 
Two necessary modifications were made to the scale. 
First, the instructions were reframed to refer to all 
sessions over the past week, not just the last 
session. Second, items were reworded to explicitly 
refer to group psychotherapy sessions. The internal 
consistency was a = .76 for clarification of meaning, 
a =.64 for problem actuation, a = .71 for resource 
activation, and a = .79 for mastery. 

Group Session Rating Scale (GSRS). The 
GSRS (Quirk et al. , 2013) is a brief measure of the 
working alliance in group psychotherapy. It is com­
posed of four visual analogue scales that allow 
patients to rate their perception of emotional bond, 
goal consensus, and task consensus, as well as their 
overall perception of the working alliance. The total 
score is computed as the sum of the item ratings 
and falls within the range of 0 to 400. The G S R S 
has shown convergent validity with the Working A l l i ­
ance Inventory and predicted psychotherapy 
outcome (Quirk et al. , 2013). The score's Cron-
bach's a at baseline was a = .81. 

Group Cohesiveness Scale (GCS). The G C S 
(Wbngpakaran et al., 2013) is a unidimensional 7-
item measure of group cohesion. Items include state­
ments about patients' sense of acceptance, trust, and 
group participation and are rated on a five-point 
Likert-type scale ranging from "strongly disagree" to 
"strongly agree". The measure's factorial and conver­
gent validity with other measures of group climate 
have been supported (Wbngpakaran et al., 2013). 
The total mean's Cronbach's a at baseline was a = .88. 

Demographic questionnaire. A questionnaire 
was administered to collect patients' demographic 

data, including their gender, age, cohabitation 
status, marital status, employment, nationality, and 
education. 

Procedure 

Recruitment and data collection. The study 
was approved by the Research Ethics Committee of 
Masaryk University (ref. no. EKV-2017-029-R1). 
Patients were recruited at seven psychotherapeutic 
clinics by the local staff during 2018 and 2019. A l l 
patients who underwent treatment were invited to 
participate in the study. In case the patients agreed 
to participate in the study, the following battery of 
measures were administered to them at baseline: 
the P H Q - 1 5 - M , O R S , M A I A , E R S Q , C P A Q - M , 
and R N S S . The same battery, complemented with 
the S A C i P , G S R S , and G C S , was then administered 
on a weekly basis. Patients were instructed to answer 
the process measures with respect to the past week of 
psychotherapy. The data were collected in paper-
and-pencil form. 

The M U P S vs. n o n - M U P S status of each patient 
was determined based on the following procedure. 
A l l patients who were diagnosed by their local clinical 
staff with a somatoform disorder (F45 according to 
World Health Organization, 2008) were considered 
to have M U P S (w = 82). In the remaining patients, 
the status was determined based on a triangulation 
of patients' self-report data and data obtained from 
the local clinical staff. Patients who marked at least 
one somatic symptom in the PHQ-15-modified as 
"lasting for at least six months" and, at the same 
time, as "one of the main reasons for seeking psy­
chotherapy" were provisionally classified as "self-
identified M U P S " . Patients who were found to 
conform to Kroenke's (2006) definition of M U P S 
according to the local clinical staff were provisionally 
classified as having "site-identified M U P S " . When 
two classifications agreed with each other, patients 
were placed in the M U P S group (w = 47). In cases 
of a conflict between the two classifications, the 
patient's records were reviewed by two physicians 
(a psychiatrist and a general practitioner) who were 
not familiar with any of the patients' process and 
outcome data to determine the patient's M U P S 
status (this resulted in « = 1 6 1 additional patients 
being placed into the M U P S group). 

Statistical analysis. To minimize transcription 
errors, all data were transcribed into an Excel sheet 
by two independent coders, and automated checking 
was performed to find any mismatch and consolidate 
the transcription. Totals for each instrument were 
computed if a patient answered at least 80% of the 
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instrument's items; otherwise, the patient's response 
was considered missing data. The analysis was con­
ducted using R (4.1.0; R Core Team, 2021). For 
each hypothesized mechanism, the four conditions 
(see Introduction) were tested using multi-level mod­
eling (lme4; Bates et al., 2015) with measurements 
nested within patients (Singer & Willett, 2003). 

Before introducing the statistical models, we must 
distinguish between two types of mechanism variables 
we used in our study. Process-type mechanisms are 
variables that represent patients' perception of the 
therapy within a particular week. They have no pre-
treatment value and the week-by-week change in 
their scores represents a change in the perceived 
quality of treatment. These include the working alli­
ance, group cohesion, and the clarification of 
meaning. Outcome-type mechanisms, on the other 
hand, represent patients' evaluation of their own con­
dition. They have a pre-treatment value, and, like 
outcome variables, they capture the patients' actual 
state that is expected to change during treatment. 
These include the interoceptive awareness, emotional 
regulation skills, symptom acceptance, and relational 
needs satisfaction. To evaluate a week in therapy, we 
are primarily interested in the raw values of process-
type mechanisms but in incremental (i.e., week-by-
week) changes in outcome-type mechanisms. 

Testing whether outcomes and mechanisms 
could be predicted by treatment dose. To test 
whether (i) a relationship between dose and a 
change in outcome status exists as well as whether 
(ii) there is a relationship between dose and a 
change in the mechanism level, we estimated a 
model for each outcome and mechanism variable in 
which the variable, centered to its baseline value, 
was predicted by time (i.e., treatment dose, defined 
as the number of weeks in therapy), controlling for 
gender, age, and baseline level of the variable (for 
process-type mechanisms, the first in-treatment 
measurement was treated as baseline). 

Before we could proceed with testing the first two 
conditions, we had to decide how to best model the 
influence of time. There is a discussion in the litera­
ture about the shape of the change trajectory. While 
some studies suggest that there is a linear relationship 
between the dose of therapy and the amount of 
change (Nordmo et al., 2020), others have found a 
negatively accelerated pattern (Stulz et al. , 2013). 
Since it was not clear which pattern to expect in 
our data, we tested both options and found that 
linear time (i.e., number of weeks) predicted out­
comes better than a negatively accelerated pattern 
(i.e., log-transformed time). Therefore, we used the 
week number as the dose variable (DOSE) in the 

following model (Model 1) for each outcome and 
mechanism variable as follows. The dependent vari­
able was centered to the individual pre-treatment 
value (or the first measurement in case of process-
type mechanisms), therefore a random effect was 
only allowed for the slope of the dose variable: 

yit = poi + puDOSE + p2iyn + f33iGENDER 
+ p4tAGE + p5BtSITE(B) 

+ ...+ p5GiSITE(G) + ejt 

Poi = Toi 

Pii = Tio + VU 

where y„ is the centered outcome or mechanism 
variable at week X ; floi is the model's intercept with 
its fixed effect y0i, yn is the baseline value of the 
respective variable; the normally distributed 
occasion residual; y10 the fixed effect for the coefficient 
of dose, and \>u its normally distributed random effect. 
The relationship between the dose and the mechan­
ism level was required only for outcome-type mechan­
isms but was tested with process-type mechanisms as 
well for exploratory purposes. 

Testing whether a change in a mechanism 
precedes a change in outcome andlor vice 
versa. To test whether (iii) the change in mechanism 
precedes the change in outcome, we estimated Model 
2 in which a weekly change (increment) in the 
outcome variable in week X was regressed on a 
weekly change (increment) in the mechanism variable 
in week X - l , controlling for the effects of gender, age, 
and site (as fixed effect). Centering and detrending are 
strategies recommended to prevent between-person 
differences on baseline and the overall time trend 
from confounding the mechanism-outcome relation­
ships (Wang & Maxwell, 2015). By using increments 
of both the outcome and mechanism variables, rather 
than their raw values, we have effectively detrended 
these variables (i.e., by isolating "local", session-by-
session changes, we removed the cumulative effect 
of time) and also rendered centering irrelevant (since 
increments contain no information about the baseline 
value). Unlike the previous model, Model 2 contains a 
random effect only for the intercept. However, the 
intercept stands for the overall rate of change here 
and, therefore, must be interpreted as a within-
person effect: 

LOUTCOMEit = poi + puGENDER + p2iAGE 
+ p3BiSITE(B) + ... + p3GiSITE(G) 
+ p4iAMECHANISM(LAGl) + eM 

Poi = yoo + voi 
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where A O U T C O M E i t is an increment of the 
outcome variable between weeks X - l and X ; (30i is 
the model's intercept; A M E C H A N I S M ( L A G l ) is 
an increment of the mechanism variable between 
weeks X - 2 and X - l ; ê i the normally distributed 
occasion residual; y0o the fixed effect for the rate of 
change; and v>oi its normally distributed random 
effect. 

The reverse hypothesis predicting that the change 
in outcome precedes the change in the hypothesized 
mechanism (iv) was tested in Model 3. Here, a 
weekly change (increment) in the mechanism vari­
able in week X was regressed on a weekly change 
(increment) in the outcome variable in week X - l , 
again controlling for the effects of gender, age, and 
site (as fixed effect) as follows: 

AMECHANISMit = /30, + (3UGENDER + (32iAGE 
+ /33BiSITE(B) + ... 
+ (33GiSITE(G) 
+ /34iAOUTCOME(LAGl) + ejt 

Poi = Too + v0t 

The interpretation of Model 3 is analogous to 
Models 2. In the case of process variables with no 
pre-treatment value, raw scores were used instead 
of increments. The analyses were conducted for 
each of the hypothesized mechanisms. Moreover, 
we explored the possibility that the two outcomes 
(i.e., somatic symptoms and well-being) might 
serve as mechanisms for each other. 

Exploring different time lags. To explore the 
possibility that meaningful cross-lag relationships 
exist over a longer period of time, we repeated the 
abovementioned analysis with a two- and three-
week lag. Furthermore, we explored the concurrent 
relationships between the change in the mechanism 
and outcome variables using the following model 
(Model 4): 

AOUTCOMEh = /30z" + ^GENDER + (32iAGE 
+ p3BtSITE(B) + ... + p3GiSITE(G) 
+ /34iAMECHANISM + ejt 

Poi = Too + v0t 

where A O U T C O M E i t is an increment of the 
outcome variable between weeks X - l and X ; (30i is 
the model's intercept; A M E C H A N I S M is an 
increment of the mechanism variable between 
weeks X - 3 and X - 2 (i.e., lag 2) or between weeks 
X-4 and X - 3 (i.e., lag 3); eji the normally distributed 
occasion residual; y0o the fixed effect for the rate of 

change; and voi its normally distributed random 
effect. 

The entire set of analyses was conducted for the 
primary outcome (somatic symptom intensity) and 
for the secondary outcome (well-being). The hypoth­
eses were tested at the p< .05 significance level. A l l 
coefficients reported in Tables IIIIIIV were standar­
dized using the effectsize (Ben-Shachar et al. , 2020) 
package. Models were estimated using the maximum 
likelihood method. The proportion of the variance of 
the outcome variable explained by the grouping vari­
able (i.e., patient) was calculated as an intraclass cor­
relation coefficient ( ICC; Lorah, 2018). We 
encountered singularity issues caused by the fact 
that the random effects explained only a negligible 
amount of the total variation in some models. Since 
the aim of the analysis was not to estimate this 
portion of the variance but to control for it, we pro­
ceeded with the analysis as planned. The data and 
the script are available in the Open Science Frame­
work (Rihacek, 2019). 

Results 

Sample Description 

A total of 444 patients agreed to participate in the 
study, which was 60% of all patients accepted for 
treatment (see Figure 1 for the flow diagram). 
There was a high variability in the recruitment 
rate per site (35% to 91%, with a median value 
of 63%). Out of the total sample, TV = 290 patients 
(65%) were classified as having M U P S . Only 280 
of these patients commenced treatment after the 
initial assessment, and 222 provided the post-
treatment measurements. The sample size 
decreased linearly until the sixth week (with a 
decrement of approximately 15 patients per 
week), followed by a more rapid decrease in the 
subsequent weeks. This corresponds with the 
length of the treatment programs. Most of the 
patients (84%) participated in outpatient pro­
grams. The dose of psychotherapy ranged from 1 
to 60 sessions with a median of 32. See Sup­
plement 1 for the descriptive statistics of the 
outcome and process variables. 

Are Outcomes and Mechanisms Predicted by 
Treatment Dose? 

The two outcomes and all outcome-type mechan­
isms were significantly related to time in therapy, 
with absolute [3 values ranging from .14 to .36. 
Although this condition was not required for 
process-type mechanisms, it was satisfied in cases 
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Patients accepted for treatment 
n = 736 

Declined to participate 
n = 292 

Patients assessed for MUPS 
n = 444 

Did not have MUPS 
n = 154 

Patients classified as having 
MUPS 

n = 290 

Dropped out after the initial 
assessment 

n = 10 

Patients who provided at least 
one weekly measurement 

n = 280 

Dropped out before the post-
treatment assessment 

n = 58 

Patients who provided post-
treatment measurements 

n = 222 

Figure 1. Patient flow diagram. 

of these mechanisms as well (see Table II). This indi­
cates that a longer time in treatment was associated 
with greater intensity of the mechanisms and with 
better outcomes. Few statistically significant associ­
ations were found for demographic variables (see 
Table II): men reported higher increase of relational 
needs satisfaction ([3 = . 10) and older people reported 
higher increase in symptom willingness ([3 = .05). 
The proportion of variance explained by between-
person differences in slope parameters (i.e., rate of 
change) varied between 4 and 12%. 

Does a Change in Mechanisms Precede a 
Change in Somatic Symptoms (and not Vice 
Versa)? 

Table III shows that when time-lagged relationships 
were considered, there were only a few statistically 
significant relationships between hypothesized mech­
anisms and somatic symptom intensity. More impor­
tantly, all relationships were in the opposite direction 
than hypothesized. Thus, improvement in emotional 
regulation skills (P = .06) and relational needs 
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Table II. Prediction of change in outcome and mechanism variables by treatment dose (N= 290; M o d e l 1; all coefficients standardized). 

Dependent variable Time (week) Baseline Gender Age I C C 

Outcomes 
Somatic symptoms -.19*** -.22*** .10 .04 .07 

[-.25; -.12] [-.27; -.18] [-.01; .20] [.00; .08] 
Well-being .36*** -.20*** .07 .00 .07 

[.30; .43] [-.24; -.16] [-.03; .17] [-.05; .04] 
Outcome-type mechanisms 
Interoceptive awareness .31*** -.20*** - .04 .03 .12 

[.24; .38] [-.24; -.16] [-.13; .05] [-.01; .07] 
Emotional regulation skills .32*** -.20*** - .04 .02 .10 

[-25; .39] [-.24; -.16] [-.14; .05] [-.02; .06] 
Activity engagement .18*** -.21*** - .04 - .01 .09 

[.11; .26] [- .25;- .17] [-.14; .06] [-.06; .03] 
Symptom willingness .24*** -.22*** .00 .05* .06 

[.18; .31] [-.27; -.18] [-•Ii ; -11] [.00; .09] 
Relational needs satisfaction .14*** -.17*** .10* .04 .08 

[.07; .22] [-.22; -.13] [.00; .21] [.00; .08] 
Process-type mechanisms 
Working alliance .10** -.25*** .02 .03 .05 

[.03; .16] [-.30; -.20] [-.09; .14] [-.02; .08] 
Group cohesion .11** -.28*** .10 .00 .08 

[.04; .18] [-.32; -.23] [-.01; .21] [-.05; .04] 
Clarification of meaning .28*** -.36*** - .01 .02 .04 

[.22; .34] [- .41;- .31] [-.12; .10] [-.03; .06] 

Note: N A = Process variables did not have a pre-treatment value. 95% confidence intervals are provided in square brackets. Coefficients for 
dummy variables encoding site effects were omitted. Apart from somatic symptoms, all variables were coded with higher values indicating a 
better outcome/more of the mechanism. Baseline = the baseline value of the dependent variable. I C C = the proportion of variance explained 
by the individual differences in slope. * p< .05, ** p< .01, *** p< .001. 

satisfaction ([3 = .06) preceded worsening of somatic 
symptoms in the following week, while worsening 
of somatic symptoms preceded an increase in activity 
engagement ([3 = .08). Well-being, when considered 
a change mechanism for somatic symptoms, exhib­
ited a "bidirectional" pattern: an increase in well-
being both preceded (fi = .06) and was preceded by 
(P = .12) worsening of somatic symptoms, although 
the latter association was stronger. 

With a lag of two weeks, an increase in well-being 
preceded a worsening of somatic symptoms ([3 
= .08). With a lag of three weeks, an increase in 
symptom willingness preceded the worsening of 
somatic symptoms ([3 = .09) and, worsening somatic 
symptoms preceded an increase in interoceptive 
awareness. 

When concurrent relationships were considered, 
all hypothesized mechanisms except for group cohe­
sion were related to somatic symptom changes in the 
expected direction, meaning that the mechanisms 
tended to change concurrently (or within a time 
interval shorter than one week) with somatic symp­
toms. A change in well-being was the strongest con­
current predictor of somatic symptoms ([3 = -.28), 
followed by a change in emotional regulation skills 
([3 = -.17), a change in activity engagement ([3 
= -.15), and a change in relational needs satisfaction 
(P = - . H ) . 

Table III also shows the proportion of variance 
explained by individual differences in the rate of 
change. While patients' individual rates of change 
did not vary in outcomes and outcome-type mechan­
isms (ICCs were zero), they varied markedly in 
process-type mechanisms (ICCs between .50 and 
.67). This pattern was consistent across all time 
lags, except for the concurrent analysis (Model 4). 

Does a Change in Mechanisms Precede a 
Change in Well-Being (and not Vice Versa)? 

Table IV shows that when a one-week lag is con­
sidered, only relationships opposite to those hypoth­
esized were found. A n increase in emotional 
regulation skills (ß = -.07) preceded a worsening of 
well-being. In the reverse direction, an increase in 
well-being preceded a worsening of interoceptive 
awareness (ß = -.06), emotional regulation skills (ß 
= -.12), activity engagement (-.13), and relational 
needs satisfaction (ß = -.11). 

With a lag of two weeks, three relationships 
reached statistical significance - all of them were 
positive but in the reverse direction: an increase in 
well-being preceded an increase in interoceptive 
awareness (ß = .07) and higher working alliance (ß 
= .04). With a lag of three weeks, a decrease in 



Table III. The difference in symptom intensity as an outcome (all coefficients standardized). 

Concurrent One-week lag (N= 268) Two-week lag (N= 253) Three-week lag (N= 237) 
(AT=281) 

Mechanism 
A mechanism ~ 

A symptoms I C C 
A mechanism 

-> A symptoms I C C 
A symptoms —> 
A mechanism I C C 

A mechanism 
-> A symptoms I C C 

A symptoms —> 
A mechanism I C C 

A mechanism 
-> A symptoms I C C 

A symptoms —> 
A mechanism I C C 

Interoceptive - . 07" .00 .02 .00 - .02 .00 - .02 .00 - .03 .00 .02 .00 .06« .00 
awareness [ - 1 1 ; -.02] [-.03; .07] [-.07; .03] [-.07; .04] [-.09; .02] [-.04; .08] [.00; .13] 

Emotional -.17*** .00 .06* .00 .02 .00 - .02 .00 .03 .00 .02 .00 - . 03 .00 
regulation [-.22; -.13] [.01; .11] [-.03; .07] [-.08; .04] [-.03; .08] [-.04; .08] [-.10; .03] 
skills 

Activity -.15*** .00 .01 .00 .08** .00 - .01 .00 - .01 .00 .04 .00 - .04 .00 
engagement [-.20; -.10] [-.04; .06] [.02; .13] [-.07; .05] [-.07; .05] [-.03; .10] [-.10; .03] 

Symptom -.07** .00 .00 .00 .02 .00 - . 05 .00 .01 .00 .09** .00 - . 03 .00 
willingness [ - 1 1 ; -.02] [-.05; .06] [-.03; .07] [-.11; .01] [-.05; .06] [.03; .15] [-.10; .03] 

Relational needs -.11*** .00 .06* .00 .04 .00 .01 .00 - .02 .00 .02 .00 .00 .00 
satisfaction [-.16; -.06] [.00; .11] [-.01; .10] [-.05; .07] [-.08; .04] [-.04; .08] [-.06; .06] 

Working -.06* .00 - .01 .00 - .01 .62 .01 .00 - . 03 .64 - .01 .00 .01 .63 
alliance^ [- .11;- .01] [-.06; .05] [-.05; .02] [-.05; .07] [-.07; .00] [-.07; .06] [-.03; .05] 

Group - . 03 .00 .00 .00 - .01 .62 - . 03 .00 - .01 .67 .02 .00 - .02 .67 
cohesion^ [-.07; .02] [-.05; .05] [-.04; .03] [-.08; .03] [-.04; .02] [-.05; .08] [-.06; .02] 

Clarification of -.08** .00 - .01 .00 - .02 .50 - .02 .00 .00 .54 - . 05 .00 - .01 .53 
meanings [-.13; -.03] [-.06; .04] [-.06; .02] [-.08; .03] [-.04; .03] [-.11; .02] [-.06; .03] 

Well-being -.28*** .00 .06* .00 .12*** .00 .08** .00 - . 03 .00 - .01 .00 .06 .00 
[-.32; -.23] [.01; .11] [.07; .17] [.02; .13] [-.08; .03] [-.08; .05] [.00; .12] 

Note: Numerical values represent standardized regression coefficients and their 95% confidence intervals. The models are ordered based on the time lag between the change in the mechanism and 
the outcome variable. The one-week lag is considered the primary analysis. Negative coefficients denote that relationships are in the expected direction, while positive coefficients denote the 
opposite relation. Coefficients for dummy variables encoding site effects were omitted. I C C = the proportion of variance explained by the individual differences in the rate of change, apart from f 
indicating individual differences in level. * p < .05, ** p < .01, *** p < .001 



Table IV. The difference in well-being as an outcome (all coefficients standardized). 

Concurrent (N 
= 281) 

A mechanism ~ 

One-week lag (TV = 268) Two-week lag (TV = 253) Three-week lag (TV = 237) Concurrent (N 
= 281) 

A mechanism ~ A mechanism A well-being —> A mechanism A well-being —> A mechanism A well-being —> 
Mechanism A well-being I C C -> A well-being I C C A mechanism I C C -> A well-being I C C A mechanism I C C -> A well-being I C C A mechanism I C C 

Interoceptive .20"* .00 - .05 .00 -.06* .00 - .04 .00 .07" .00 .01 .00 -.06* .00 
awareness [-15; .25] [-.1;0] [- .11;- .01] [-.09; .02] [.01; .12] [-.05; .07] [-.12; .00] 

Emotional .31*** .00 -.07** .00 -.12*** .00 - .01 .00 .04 .00 - .01 .00 - .02 .00 
regulation [.27; .36] [-.13; -.02] [-•17; -.07] [-.07; .04] [-.02; .09] [-.07; .05] [-.09; .04] 
skills 

Activity .26*** .00 - .02 .00 -.13*** .00 - .02 .00 - .02 .00 - .04 .00 .04 .00 
engagement [.22; .31] [-.07; .03] [-.18; -.08] [-.08; .03] [-.07; .04] [-.10; .02] [-.03; .10] 

Symptom .06* .00 - .01 .00 - .04 .00 .00 .00 .03 .00 - .04 .00 .00 .00 
willingness [.01; .11] [-.06; .04] [-.09; .01] [-.06; .06] [-.03; .09] [-.11; .02] [-.06; .07] 

Relational needs .24*** .00 - . 05 .00 -.11*** .00 - .02 .00 - .01 .00 -.07* .00 .02 .00 
satisfaction [.20; .29] [-.10; .00] [-.16; -.06] [-.08; .03] [-.06; .05] [-.13; -.01] [-.04; .08] 

Working .13*** .00 - .02 .00 .02 .60 - .01 .00 .04* .62 - . 03 .00 - .01 .62 
alliance^ [.08; .18] [-.07; .03] [-.01; .05] [-.07; .04] [.00; .07] [-.09; .04] [-.05; .03] 

Group .07** .00 - . 03 .00 .01 .62 - .01 .00 .03 .68 - . 05 .00 .01 .67 
cohesion^ [.02; .12] [-.08; .02] [-.02; .04] [-.06; .05] [.00; .06] [-.12; .01] [-.02; .05] 

Clarification of .13*** .00 - .04 .00 - .01 .50 .01 .00 .03 .54 - .02 .00 .01 .53 
meanings [.08; .17] [-.09; .02] [-.05; .02] [-.04; .07] [-.01; .06] [-.08; .05] [-.03; .06] 

Note: Numerical values represent standardized regression coefficients and their 95% confidence intervals. The models are ordered based on the time lag between the change in the mechanism and 
the outcome variable. The one-week lag is considered the primary analysis. Positive coefficients denote that relationships are in the expected direction, while negative coefficients denote the 
opposite relation. Coefficients for dummy variables encoding site effects were omitted. I C C = the proportion of variance explained by the individual differences in the rate of change, apart from f 
indicating individual differences in level. * p < .05, ** p < .01, *** p < .001 
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well-being was preceded by an increase in relational 
needs satisfaction ([3 = -.07) and a decrease in well-
being itself preceded increase in interoceptive aware­
ness (P = -.06). 

When concurrent relationships were considered, 
all hypothesized mechanisms were related to a well-
being change in the expected direction, meaning 
that the mechanisms tended to change concurrently 
(or within a time interval shorter than one week) 
with well-being. Emotional regulation skills ([3 
= .31), activity engagement ([3 = .26), and relational 
satisfaction needs ([3 = .24) were the strongest con­
current predictors of well-being, followed by intero­
ceptive awareness ([3 = .20), clarification of meaning 
([3 = .13), and working alliance ([3 = .13). 

Table IV also shows the proportion of variance 
explained by individual differences in the rate of 
change. The pattern was similar to that found in 
Table III and consistent across all time lags (except 
for the concurrent analysis, Model 4): while patients' 
individual rates of change did not vary in outcomes 
and outcome-type mechanisms (ICCs were zero), 
they varied markedly in process-type mechanisms 
(ICCs between .50 and .68). 

Sensitivity Analysis 

The above-described analysis yielded unexpected, 
counter-intuitive findings. We explored the possi­
bility that it was a consequence of the mechanisms 
working differently in patients with different baseline 
level of difficulties. We split the sample into three 
tiers based on the initial level of outcome variables 
(tertile split, i.e., low, medium, and high baseline 
levels) and re-run the main analyses. Overall, this 
analysis confirmed the above-described pattern of 
counter-intuitive relationships (i.e., improvement in 
mechanisms predicting deterioration in outcome 
and vice versa). There were three exceptions to this 
pattern: higher scores on the working alliance, 
group cohesion, and clarification of meaning pre­
ceded improvement in somatic symptoms in patients 
with low baseline scores on somatic symptoms 
(although with a marginal effect size). While a 
closer examination of the regression coefficients 
revealed some potentially meaningful differences 
among the three subsamples, the power of this analy­
sis was limited and, therefore, we refrained from 
over-interpreting these findings. For details and the 
analysis and findings, see Supplements 4, 5, and 6. 

Discussion 

This study aimed to investigate the role of several 
mechanisms of therapeutic change in adult patients 

suffering from M U P S in the context of intensive 
group-based multi-component psychological treat­
ment. We followed the logic of Granger causality 
testing in which the causal claims are based on tem­
poral precedence (Tschacher & Ramseyer, 2009). 
While we regarded somatic symptoms as the 
primary outcome, we also investigated well-being as 
a secondary outcome. The relationships between 
mechanisms and outcomes were primarily tested 
for a one-week lag, but they were also explored for 
two- and three-week lags, as well as for concurrent 
changes (i.e., within the same week). 

The most striking finding was a lack of support for 
any of the hypothesized mechanisms in the one-, 
two-, and three-week lags. Thus, none of the hypoth­
eses were supported in our study. Generally, the 
lagged relationships found between the hypothesized 
mechanisms and outcomes were weak, and most of 
them were in the opposite direction than what was 
expected (i.e., an increase in a mechanism was 
related to a deterioration in an outcome and vice 
versa). This finding is counterintuitive and calls for 
further exploration. The fact that this pattern was 
present across mechanisms and outcomes suggests 
that this is a systematic phenomenon rather than a 
mere coincidence. 

While it is possible that mild temporary deterio­
ration is a part of the recovery process, this seems 
to be true only for a minority of patients (Owen 
et al., 2015). Instead, psychotherapy affects not 
only the level of symptoms/well-being but also the 
way patients perceive and evaluate their state 
(Sandell & Wilczek, 2016). For instance, an increase 
in emotional regulation skills (which includes more 
detailed monitoring of emotional and bodily reac­
tions) may lead to a higher focus on symptoms, 
which, in turn, may appear as a deterioration dis­
played by an outcome measure later in the treatment 
(Salkovskis et al., 2016). A t the same time, worsening 
of symptoms/well-being may cause patients to become 
more aware of their resources (such as activity engage­
ment or, in the case of well-being, emotional regu­
lation skills and relational support) and focus on 
utilizing these resources, which, in turn, may appear 
as an increase in these resources/mechanisms (Claas-
sen-van Dessel et al., 2015). Worsening of symp­
toms—interpreted as in-treatment destabilization 
that makes patients sensitive to change—has been 
linked to better outcomes in patients with mood dis­
orders (Olthof et al., 2020). Additionally, when 
patients begin to feel better in therapy, they may 
decrease their engagement in therapeutic activities in 
the following weeks, which may then result in a 
slowed pace of change or even in deterioration. 
Indeed, patients in our sample who were interviewed 
about the process of their treatment noted that 
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abating the use of their resources and skills is one of 
the reasons why their symptoms returned during 
and/or after the treatment (Polakovska et al., 2021). 

Relationships between the hypothesized mechan­
isms and outcomes that were consistent with our 
expectations were found almost exclusively within 
the same week (concurrent changes). From this per­
spective, all hypothesized mechanisms were related 
to changes in well-being, and all but group cohesion 
were related to changes in somatic symptoms. 
However, given that changes in both the mechanism 
and the outcome occurred in the same time window, 
we cannot make any claims about the direction of 
causality. We did not find any study that demon­
strated a similar pattern of time-lagged relationships 
between change mechanisms and outcomes during 
treatment. There are studies that—similar to ours— 
showed theoretically meaningful concurrent 
changes in hypothesized mechanisms and symptoms 
but failed to demonstrate time-lagged relationships 
between changes in mechanisms and outcomes 
(Bloot et al., 2015; Heins, Knoop, Burk, et al., 
2013). The results from our concurrent analyses 
are therefore in line with existing literature, and our 
results suggest that weekly measurements are too 
coarse to capture the dynamics of therapeutic 
change, at least in the context of intensive treatment 
consisting of several group therapy sessions per week. 
Future studies should adopt more frequent data col­
lection schedules, for example, on a by-session or 
daily basis (Falkenstrom et al., 2020; Kyron et al., 
2018), or utilize ecological momentary assessment 
strategies (Rief et al. , 2017) to explore if meaningful 
time-lagged relationships can be found in shorter time 
frames. Furthermore, analysis focused on the identifi­
cation of subgroups of patients with different change 
trajectories, as well as qualitative exploration of the 
change process, may also help explain these unex­
pected findings. To investigate the robustness of our 
findings, we also conducted the same analysis for 
patients without M U P S . The patterns of results 
were similar, suggesting that the findings are not 
specific for patients with M U P S . See Supplements 2 
and 3 for the results based on the total sample with 
pooled M U P S and non-MUPS patient subsamples. 

A n alternative concept to explore is that changes in 
both the outcomes and the hypothesized mechanisms 
have a common cause, such as remoralization 
(Howard et al., 1993) or social connection 
(Wampold, 2012), which may cause the mechanisms 
to change simultaneously without being causally 
related to each other. From this point of view, the tra­
ditional distinction between mechanisms and out­
comes would appear rather arbitrary, and 
researchers would have to focus on these "back­
ground" fundamental processes. This perspective 

would be consistent with the contextual model in 
psychotherapy (Wampold & Imel, 2015). 

The hypothesized mechanisms were related more 
strongly to changes in well-being than to somatic 
symptom changes. Based on the strength of associ­
ation, the best concurrent predictors of both outcomes 
included emotional regulation skills and activity 
engagement, which is in line with the available evi­
dence (Agar-Wilson & Jackson, 2012; Heins, 
Knoop, Burk, et al., 2013; Hesser et al., 2014). The 
fact that relational needs satisfaction was also among 
the mechanisms with the strongest association with 
outcome appears to contradict studies that failed to 
find any strong association (Akerblom et al., 2015; 
Pourovä, Klocek, et al., 2020); this finding may be a 
consequence of the group psychotherapy setting. 

Limitations 

This was an uncontrolled, naturalistic study. The 
treatment was not standardized across sites, and the 
change mechanisms were not necessarily explicitly 
targeted to the same degree at all sites. Furthermore, 
the absence of experimental manipulation did not 
allow us to test the causal effects among the thera­
peutic intervention, the hypothesized mechanisms, 
and outcomes. Instead, this study capitalized on the 
variability naturally existing in a heterogeneous 
sample of patients and tested the temporal relation­
ships between the outcome and mechanism variables 
using the Granger causality approach. While the four 
specified conditions represent a compelling case for a 
central role of the hypothesized mechanisms in the 
process of therapeutic change (Falkenstrom et al., 
2020), our data suggest that meaningful temporal 
relationships between mechanisms and outcomes 
must be sought with a more fine-grained time resol­
ution (cf. Zilcha-Mano, 2019). 

Except for the C P A Q - M , we only used total scores 
of the measures in the analyses. However, important 
differences at the subscale level may exist. For 
instance, understanding one's emotions may have a 
different effect on well-being than acceptance of 
emotions, although both are components of the 
total score of emotional regulation skill (Berking & 
Znoj, 2008; Kotsou et al., 2018). A n exploration of 
these relationships was beyond the scope of this 
study, but it may provide more detailed insights 
into the dynamics of the therapeutic change. 

The sensitivity of the analysis was limited by 
factors such as the reliability of the measures and 
a limited number of observations per patient. 
The results could be also confounded by a group 
effect. Although there are techniques that allow 
controlling for the group effect in rolling groups 



(e.g., Tasca et al . , 2010), they did not provide a 
straightforward solution for our statistical models. 

The generalizability of our findings is limited by a 
relatively low recruitment rate and subsequent attri­
tion. Patients who did not consent to be included 
in the study might share some characteristics 
related to the phenomena under study, including 
diagnosis; symptom severity; and nondiagnostic 
characteristics such as readiness for change, psycho­
logical mindedness, social support, and others. Fur­
thermore, only patients who provided at least two 
weekly measurements (for concurrent analysis), 
three weekly measurements (for one-week lag analy­
sis), four weekly measurements (for two-week lag 
analysis), and five weekly measurements (for three-
week lag analysis) were included. The exclusion of 
patients who dropped out early from the treatment 
could have introduced another systematic bias. 

Conclusions 

This study failed to find cross-lagged relationships 
between hypothesized change mechanisms and out­
comes that are consistent with theory. In other 
words, speaking from the framework of Granger caus­
ality testing, we did not find evidence that the hypoth­
esized variables acted as change mechanisms in the 
alteration of somatic symptom intensity and well-
being of patients suffering from M U P S . However, 
we found meaningful concurrent relationships that 
suggest that time-lagged relationships are likely to be 
found using a more fine-grained time resolution 
(e.g., with daily measurement). Furthermore, we 
found a counterintuitive yet consistent pattern of 
time-lagged relationships between the hypothesized 
change mechanisms and outcomes that call for 
exploration in future studies. The study has shown 
that determining the optimal duration of the lag 
between the changes in mechanisms and outcomes 
is crucial for successfully modeling the process of 
change. Researchers are advised to adopt more fre­
quent data collection schedules and obtain a larger 
number of observations per patient to model these 
time-related relationships in future studies. Further­
more, given the counterintuitive nature of our 
results, multiple methods of analysis, such as time-
lagged panel data analysis (Falkenstrom et al., 
2020), should be employed to investigate these 
phenomena and results from multiple studies should 
be aggregated to see how robust these findings are. 
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