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Objective: Persistent somatic symptom distress is common in emerging adults and is associated with adverse
health outcomes and impairment. Internet-based interventions could help to prevent burden and chronicity. This
randomized controlled trial tested the efficacy of a guided, cognitive-behavioral internet intervention for somatic
symptom distress (iSOMA) in emerging adults at risk for somatic symptom disorder compared to a waitlist
control condition. Method: 158 participants (N = 156 analyzed; 24.53 years, 83.3% female) with multiple
somatic symptoms were recruited among German-speaking universities and randomly allocated to either
receive the 8-week iSOMA intervention with psychologist support or the waitlist, both with access to
treatment as usual. Primary outcomes were somatic symptom distress Patient Health Questionnaire,
somatic symptom scale (PHQ-15) and psychobehavioral features of somatic symptom disorder-12 (SSD-
12), assessed at baseline and 8-weeks postrandomization. Secondary outcomes included depression,
anxiety, illness worries, functional impairment, and attitudes toward psychological treatment. Results:
Participants in the iSOMA group showed significantly greater improvements (ps < .001) in primary
outcomes (PHQ-15: d= 0.70 [0.36, 1.05], SSD-12: d= 0.65 [0.30, 0.99], and secondary outcomes (ps< .05; d =
0.41–0.52) compared to the waitlist, except for attitudes toward psychological treatment (p = .944). Satisfaction
with iSOMA was high (91.0%), most participants (72.8%) completed at least 4 of 7 modules and negative
treatment effects were infrequent (14.9%). Conclusions: Our intervention had a substantial positive impact on
somatic symptom distress across a broad range of persistent physical symptoms in a vulnerable target group,
opening up promising possibilities for indicative prevention and blended care for somatic symptom disorders.

What is the public health significance of this article?
A guided cognitive-behavioral internet intervention could help to effectively reduce somatic symptom
distress as a significant public health problem in emerging adults and provide a low-threshold treatment
option to engage first-time help seekers.

Keywords: somatic symptom disorder, internet intervention, cognitive behavioral therapy, emerging adults,
randomized controlled trial
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Persistent somatic symptoms (PSS) such as pain, gastrointes-
tinal dysfunctions, or headache, which can be more or less
medically explained, can lead to significant distress and
impairment. PSS are a key aspect of various syndrome and
disorder classifications (e.g., somatoform disorders, disorders of
bodily distress, somatic symptom disorders, functional somatic
syndromes). They constitute a significant health problem in emerg-
ing adulthood (ages 18–29; Arnett et al., 2014), including univer-
sity and college students. According to European survey studies,
9.1%–23.5% of university students fulfill criteria for the somato-
form syndrome (i.e., multiple, distressing somatic symptoms of
unclear etiology), representing the most common psychological
syndrome in this group (Bailer et al., 2008; Fischer et al., 2013;
Schlarb et al., 2017). Similarly, related functional somatic syndromes
such as irritable bowel syndrome are diagnosed in around 10%–20%
of university students across various countries (Costanian et al., 2015;
Gulewitsch et al., 2011; Hazlett-Stevens et al., 2003). Evidence
suggests that emerging adults when compared to other age groups
have one of the highest risks functional somatic syndromes and
somatoform disorders (Leiknes et al., 2007; Petersen et al., 2020).
According to the recent classification in the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5; American Psychiatric
Association, 2013), individuals with somatic symptom disorder
(SSD) suffer from at least one or more persistent somatic symptom
that is accompanied by excessive and dysfunctional cognitive (e.g.,
catastrophizing), affective (e.g., health anxiety), or behavioral reac-
tions (e.g., frequent doctor visits). A variety of biopsychosocial risk
factors may contribute to the development and persistence of debili-
tating somatic symptoms and associated somatic symptom disorders
(e.g., Rief & Broadbent, 2007). For example, high levels of stress
have been associated with the severity of PSS in emerging adults
(Gulewitsch et al., 2013; Leppink et al., 2016; Nater et al., 2011).
PSS represent a significant cause of health-care utilization and

costs (Barsky et al., 2005) and have a high risk for chronicity (Rief &
Rojas, 2007), which can largely affect academic life as an important
developmental period. As such, they have been associated with
concurrent mental distress (e.g., depression, anxiety), college attrition,
or worse functioning even beyond secondary education (Bigal et al.,
2001; Breslau et al., 2008; Fischer et al., 2013). At the same time,
access to adequate treatment is often difficult and delayed (Herzog
et al., 2018) and only a fraction of emerging adults receive psycho-
logical treatment (Auerbach et al., 2016; Gulewitsch et al., 2011).
Reasons for this treatment gap may include fear of stigmatization or
unfavorable attitudes toward psychological treatments (Eisenberg et al.,
2009; Schneider et al., 1990), as well as structurally limited treatment
resources (Ebert et al., 2019; Xiao et al., 2017). Besides, evidence-based
treatments such as cognitive-behavioral therapy (CBT) show only small
to medium-sized effects on core clinical outcomes such as symptom
severity or impairment across randomized controlled trials (RCTs;
Kleinstäuber et al., 2011; van Dessel et al., 2015). Therefore, effective
and accessible prevention and treatment options are highly needed.
Internet-based interventions (IBIs) may provide emerging adults

with low-threshold, widely accessible, flexible, and stigma-reducing
treatment options that seem to be well accepted in this target group and
well suited to engage first-time help seekers (Dunbar et al., 2018;
Griffiths et al., 2017). Previous studies show that IBIs can be
particularly effective in reducing PSS in individuals with completed
tertiary education (Vugts et al., 2018) and have repeatedly demon-
strated a range of positive effects on PSS across different age groups

(Bernardy et al., 2018; Bonnert et al., 2017; Janse et al., 2018; Mehta
et al., 2019; Weise et al., 2019). A recent transdiagnostic meta-analysis,
which included 30 trials investigating mostly CBT-based internet
interventions for various PSS, discovered small to medium-sized effects
on somatic symptom severity, catastrophizing, functional impairment,
and depression (Vugts et al., 2018), which resemble the range of effects
found in face-to-face treatment trials (van Dessel et al., 2015). Further-
more, guided internet-based CBT demonstrated positive effects in trials
on patients with SSDwith regard to health anxiety or somatic symptom
distress (Hedman et al., 2016; Newby et al., 2018).

However, there is a clear lack of research on IBIs targeting PSS in
emerging adults. We are aware of one study in Taiwanese nursing
students with irritable bowel syndrome in which a 6-week, internet-
based CBT with clinician guidance on-demand (contactable online
for brief written feedback) was not superior to a waitlist (WL) control
group in reducing somatic symptom severity, while a small effect
on anxiety and depression was observed (Lee et al., 2019). These
findings could be explained by the relatively low intensity of thera-
peutic guidance (Baumeister et al., 2014) or the focus of the inter-
vention on stress management, in contrast to CBT protocols including
exposure-based elements (Ljótsson et al., 2011). Also, the study
included a specific, rather homogenous sample, limiting the gener-
alizability to other populations of emerging adults. Furthermore, since
previous studies mostly focused on specific symptom clusters (e.g.,
irritable bowel syndrome, fibromyalgia), much less is known about
the transsymptomatic efficacy of IBIs, and particularly for a broader
spectrum of concurrent physical complaints and distress criteria.

Therefore, the aim of this randomized controlled trial (RCT) was to
investigate the efficacy of a guided, cognitive-behavioral internet
intervention for somatic symptom distress (iSOMA) in emerging adults
with a broad spectrum of PSS.Our primary hypothesis was that iSOMA
would be more efficacious in reducing somatic symptom distress and
associated psychobehavioral symptoms of SSD, as assessed at baseline
and posttreatment, compared to a WL control group. Furthermore, we
assumed that iSOMAwould lead to significantly greater improvements
in secondary psychological distress outcomes (depression, anxiety,
illness worries), functional disability, and attitudes toward traditional
psychological treatment. Finally, we aimed to explore the sustained
effects, adherence to, and satisfaction with the intervention (acceptabil-
ity) and assess negative treatment effects (safety).

Materials and Methods

Study Design

This was a prospective, two-armed RCT, comparing a guided,
modular internet-based intervention (iSOMA) based on CBT
strategies with a WL condition. All participants had unrestricted
access to treatment-as-usual (TAU), which could have included,
for example, psychological interventions, medication, or physical
therapy (Henningsen et al., 2018). Detailed information on the study’s
procedures can be found in our study protocol (Hennemann et al.,
2018). The study was preregistered at the German Clinical Trials
Register (DRKS00014375, June 20, 2018) and was approved by
the ethics committee of the Department of Psychology at the Univer-
sity of Mainz (Ref. Nr. 2017-JGU-psychEK-012, January 22, 2018).
This trial has been conducted within the German-speaking StudiCare
framework, which is part of the WHOWorld Mental Health Interna-
tional College Student (WMH-ICS) Initiative (Cuijpers et al., 2019).
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StudiCare features a website that directs users to open access IBIs
targeting different mental and behavioral issues [e.g., social anxi-
ety disorder (Kählke et al., 2019); depression (Harrer, Apolinário-
Hagen, et al., 2019)] tailored to university students, as part of various
research projects.

Participants

Adult university students were recruited over 1.5 years (last-
participant-out on August 14, 2020). As the main recruitment strategy,
more than 500,000 students from more than 15 universities across
Germany, Austria, and Switzerland (as part of the caring universities
network: https://www.studicare.com/studicare-universitaeten) received
biannual emails with information on accessible IBIs in the context of
recruiting trials of the StudiCare framework (including the intervention
under study here). At the time of this study, iSOMA was the only IBI
for PSS enlisted at the StudiCare website. There was no physical
contact between the participants and the study team.
Inclusion criteria were: age ≥18 years, elevated levels of somatic

symptom distress as indicated by a score ≥4 in the Patient Health
Questionnaire, somatic symptom scale (PHQ-15; Kroenke et al.,
2002), enrolled as a university student, internet access, and sufficient
knowledge of the German language. We chose a sensitivity-focused
cut-off for somatic symptom distress as recommended for the screening
of SSD in nonclinical populations by Laferton et al. (2017). No further
exclusion criteria were applied to recruit a naturalistic sample.

Procedure

After having indicated interest in participating in the trial,
participants were screened for inclusion with an online questionnaire
and received detailed information on the study. Participants were
informed that neither the study’s screening nor the intervention
replaced professional medical or therapeutic diagnosis and care,
and were advised about specific (local) health-care services, and were
therein encouraged to seek care parallel to their study participation as
needed. Eligible participants gave written informed consent to
participate and were asked to provide an email address for their
intervention platform profile. Consequently, participants were
invited to fill out the baseline questionnaire. After completion
thereof, participants were randomly allocated to either receive
iSOMA (the intervention group) or to the WL group and started
their respective treatment/waiting time consecutively.

Randomization and Masking

Randomization and allocation were performed by a research
assistant not otherwise involved in the study process using automatic
concealed randomization software (Sealed Envelope; Sealed Envelope
Ltd). The allocation ratio was 1:1 and permuted block sizes (2, 4, 6)
were used. Due to the nature of the intervention, neither participants
nor clinical personnel could be blinded to the study conditions.

Study Arms

iSOMA

Following a short technical and general introduction, iSOMA
included seven consecutivemodules, which participants were encour-
aged to complete on a weekly schedule. Thus, the intervention was
intended to be completed in approximately 8 weeks. iSOMA was
designed to reduce somatic symptom distress and associated
impairment by targeting central maintaining factors such as somato-
sensory amplification, stress, avoidance or safety behavior, and
dysfunctional cognitions according to cognitive-behavioral mod-
els of somatoform disorders (Brown, 2004; Rief & Hiller, 2011).
The structure and content of the modules were closely adapted
from a CBT rationale for medically unexplained physical symp-
toms (Kleinstäuber et al., 2018), which has proven to effectively
reduce somatic symptom distress and further clinical outcomes as
short-term CBT in a large-scale RCT (Kleinstäuber et al., 2019).
Table 1 gives an overview of the module’s objectives and change
strategies. All modules featured psychoeducation, exercises, behav-
ioral experiments, and assignments (on average 1–2 per module)
via text, audio, or video. The internet-based intervention was
delivered via a Secure Sockets Layer (SSL) encrypted digital
health platform (https://www.minddistrict.com/). The duration of
module completion was estimated to be 45 min; modules consisted of
10 (module 1) to 23 (module 4) browser pages (see Table 1). In the
second module, an optional adjunct diary app was introduced, which
was also integrated with the web platform. Participants were instructed
to monitor somatic symptoms, perceived stress, mood, illness anxiety,
and sleep quality using visual analog scales and enter coping strategies
for somatic symptom distress daily for at least 1 week. Additionally,
participants in the iSOMA group could subscribe to receive presched-
uled, standardized text messages, accompanying the intervention
content and serving as motivation to the intervention’s exercises.
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Table 1
Content and Therapeutic Strategies of the iSOMA Modules Based on the CBT Rationale by Kleinstäuber et al. (2018)

Modules Content and therapeutic strategies (volume in browser pages)

Introduction Overview of contents, information on procedure and functions of iSOMA (11)
1. Goal setting and illness theories History of symptom development, influencing factors, realistic treatment goals (10)
2. Stress education and relaxation Psychoeducation on stress reaction, app-based symptommonitoring, progressive muscle relaxation (21)
3. Attention modification Selective attention, attention shift techniques (e.g., sensory training), behavioral activation (22)
4. Restructuring illness attitudes Modification of negative cognitions (e.g., catastrophizing) through cognitive restructuring

(e.g., ABC-model) and interoceptive exposure (23)
5. Illness behavior Reduction of reinsurance (e.g., doctoral visits) and avoidance behavior (e.g., protective posture), graded

physical exercise, establishing a continuous model of healthiness (17)
6. Instrumental and cognitive stress
management

Transactional stress model, training stress management techniques (e.g., problem-solving) (23)

7. Summary and planning Composing biopsychosocial explanatory model, summarizing personal coping strategies (15)

Note. iSOMA = Internet intervention for somatic symptom distress; CBT = cognitive-behavioral therapy.
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Previous trials have demonstrated an augmenting effect of text mes-
sages on the efficacy of and adherence to IBIs (Eckert et al., 2018).

Psychologist Guidance

Across mental disorders and chronic somatic conditions,
psychologist-guided IBIs have been associated with higher efficacies
compared to unguided IBIs (Baumeister et al., 2014; Vugts et al.,
2018). Therefore, participants allocated to the iSOMA condition were
guided by eCoaches, that is, clinical psychologists at masters or
postgraduate level (i.e., in clinical training). eCoaches provided
semistandardized, written therapeutic feedback via the secure
internal messaging system of the intervention platform within
48 hr of the completion of each module and activated the next
module afterward. The feedback was based on an eCoach manual and
aimed to reinforce self-management strategies, promote adherence, and
reflect on individual problems, based on the supportive accountability
approach (Mohr et al., 2011). eCoaches were trained and supervised by
the first author, who is a psychotherapist licensed in CBT. Individual
training included a 2-day introduction to iSOMA and the feedback
manual and a review of drafts for all therapeutic feedback for the first
four participants of each eCoach. Supervision for eCoaches was
provided by 4-weekly group sessions, selected reviews of feedback,
and individual support as needed. Apart from that, no independent
evaluation of fidelity was performed. When a module was not com-
pleted within 7 days, eCoaches sent up to three predefined reminders.
Participants could contact their eCoach (and vice versa) through the
internal messaging system.

Control Condition

Participants in the WL condition completed the same postassess-
ment as the iSOMA group and afterward received access to the
iSOMAwith eCoach support-on-demand, the results of which will be
reported separately.

Assessments and Outcomes

The selection of outcomes and assessment strategies followed the
guidelines set out by the European Network on Somatic Symptom
Disorders (EURONET-SOMA; Rief et al., 2017). All outcomes
were self-assessed through online questionnaires via Unipark (https://
www.unipark.com/) at baseline and 8 weeks after randomization
(postassessment). In addition to the assessments described in the
preregistration, participants in the iSOMA group completed a 6-month
follow-up questionnaire postrandomization, allowing for the investiga-
tion of medium-term within-group effectiveness. Participants who
filled out the follow-up assessment were invited to take part in a
voucher draw. Further putative moderating variables of the efficacy
of iSOMAwere collected at baseline (Hennemann et al., 2018), which
will be analyzed and reported separately.

Primary Outcomes

Core features of SSD were evaluated twofold as suggested by
Toussaint et al. (2019): Somatic symptom distress was assessed by
the PHQ-15 (Kroenke et al., 2002), which covers the most typical
somatic complaints in primary care, that are rated regarding the
severity to which they had suffered from the presented symptoms in

the past 4 weeks (0 = not bothered at all to 2 = bothered a lot). The
total score ranges between 0 and 30 points and scores ≥10 can be
considered as a clinically relevant level of somatic symptom dis-
tress. The PHQ-15 and has been validated in various clinical and
nonclinical populations (Zijlema et al., 2013) and has demonstrated
satisfactory internal reliability (α = .82; Hinz et al., 2017). Psycho-
behavioral features according to the B-criterion of SSD in DSM-5
(i.e., disproportionate thoughts, feelings, and behavior associatedwith
somatic symptoms)with the Somatic Symptom Disorder B-Criteria
Scale, 12-item version (SSD-12; Toussaint et al., 2016). Answers
are rated on a 5-point scale (0= never to 4= very often). Scores range
between 0 and 48 points and a cutpoint of ≥20 indicates clinically
relevant symptoms of SSD (Toussaint et al., 2017). The SSD-12
proved to be highly reliable (α = .94; Toussaint et al., 2016),
showed high diagnostic accuracy in detecting SSD (Toussaint et al.,
2019), and sensitivity to change (Hüsing et al., 2018).

Secondary Outcomes

Secondary outcomes included (a) psychological distress commonly
associated with PSS (Petersen et al., 2020). Depression was assessed
by the Patient Health Questionnaire, depression scale (PHQ-9; α =
.89; Kroenke & Spitzer, 2002), which includes nine symptoms of
depression that are rated for the last 2 weeks on a 4-point scale (0= not
at all to 3 = nearly every day). Scores range between 0 and 27 points,
with a proposed cut-off for screening for depression≥10. Anxiety was
assessed by the Generalized Anxiety Disorder Questionnaire
(GAD-7; α = .92; Spitzer et al., 2006), which includes seven
symptoms of general anxiety which are rated for the last 2 weeks
on a 4-point scale (0 = not at all to 3 = nearly every day). Scores
range from 0 to 21 points, with a proposed cut-off for screening for
anxiety disorders ≥10. Illness anxiety during the last 8 weeks were
assessed by a modified, 14-item version of the Short Health
Anxiety Inventory (α = .93; mSHAI; Bailer & Witthöft, 2014).
Response categories ranged from 0 (strongly disagree) to 4 (strongly
agree); the total score ranged from 0 to 56. Furthermore, (b) functional
disability was assessed by an adapted version (Mewes et al., 2009; α=
.93) of the 7-item Pain Disability Index (PDI; Tait et al., 1990).
Response categories ranged from 0 (no disability) to 10 (total disabil-
ity); the total score from 0 to 70. Attitudes toward psychological
treatment (c) as an important determinant of traditional help-seeking
(Schneider et al., 1990) were assessed by the 10-itemAttitudes Toward
Seeking Professional Psychological Help questionnaire (ATSPPH; α=
.82; Fischer & Farina, 1995), with response categories from 0 (dis-
agree) to 3 (agree) and a total score range of 0–30 (higher scores thus
represent more positive attitudes toward seeking professional help).

Intervention Usage and Usual Care Consumption

To determine treatment adherence, the number of completedmodules
was counted. Participant-rated session duration was recorded. Satis-
factionwith iSOMAwas evaluatedwith the 8-itemClient Satisfaction
Questionnaire (CSQ-8; α = .90, scale 1–4, range 8–32; Boß et al.,
2016). The average time (in minutes) to write individual therapeutic
feedback was assessed by eCoaches. The frequency of psychological
treatments (psychotherapy, psychological student counseling) and daily
medication (according to commonly reported medication by patients
with PSS; Weiss et al., 2018) was assessed at baseline (last 4 weeks)
and postmeasurement (last 8 weeks).
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Negative Effects

Participant-rated negative effects that occurred as a consequence of
the intervention were assessed in the iSOMA group at postassessment
with a 15-item version of the Inventory for the Assessment of Negative
Effects of Psychotherapy (INEP; α= .86; Ladwig et al., 2014), covering
effects on symptoms, interpersonal change, stigmatization, patient–
therapist relationship, or financial/legal concerns. Furthermore, reliable
symptomdeterioration in primary outcomeswas assessed by the reliable
change index (RCI; Jacobson & Truax, 1991), and serious adverse
events (e.g., hospital admission, acute suicidality) were recorded by the
study team.

Additional Measures

Additional items assessed at baseline included demographic (age,
gender, academic year, relationship status) and clinical characteristics
(somatic symptom duration, doctor’s visits, and self-reported medical
conditions in 15 broad categories [e.g., mental disorders, musculo-
skeletal diseases], adapted from the Workability Index [WAI;
Ilmarinen, 2007]).

Power Calculation

To detect an expected medium-sized effect (d ≥ 0.50), based on
the range of effects of internet-based self-management interventions
in somatic syndromes (e.g., Bernardy et al., 2018; Liegl et al., 2015;

Vugts et al., 2018), in an analysis of covariance (ANCOVA) with
one covariate, a necessary sample size of N = 128 was calculated,
assuming a power of 80% and α-level of 5%. To account for an
expected dropout rate of 20%, the target sample size was increased to
154. The actual sample size of 156 thus facilitated the detection of
effect sizes of d ≥ 0.45, that is medium to large-sized effects.

Statistical Analyses

All analyses were conductedwith IBMSPSS version 23 (SPSS Inc.,
Chicago, Illinois) and tests were two-sided with a significance level of
0.05. Analyses of primary and secondary outcomes were conducted
with the intention-to-treat (ITT) sample, including all participants that
were allocated to the trial arms, and gave informed consent for their
data to be analyzed (see Figure 1). Other than described in the study
protocol (Hennemann et al., 2018) we decided to conduct mixed-
model analyses for repeated measures (MMRM) instead of AN-
COVA, as MMRM allow to analyze all available data, including
partial data at postassessment, without imputation and lead to unbiased
estimates under the assumption of data missing at random (Bell &
Rabe, 2020). Mixed models included group, time, and the Group ×
Time interaction as fixed factors, and a random intercept to model
interindividual differences, based on diagonal covariance matrices and
restricted maximum likelihood estimation (maximum of 100 itera-
tions). Between-group effect sizes were calculated as Cohen’s d using
estimated mean differences, pooled observed standard deviations
(SDs) at postassessment, and observed sample sizes (see Supplemental
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Figure 1
Participant Flow

Note. iSOMA = guided internet-based cognitive-behavioral therapy (CBT) for somatic symptom distress;
WL = waitlist control group.
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Table E1). Within-group effects were calculated as dav (Lakens, 2013)
using estimated mean differences divided by the average (observed)
SDs. In participants who provided complete data at postassessment,
reliable improvement or deterioration in primary outcomes was
coded according to the RCI using SDs and internal consistencies
(Cronbach’s α) of the PHQ-15 and SSD-12 from validation studies in
the general population (Kocalevent et al., 2013; Toussaint et al., 2017).
Additionally, odds ratios (ORs) for reliable change in the iSOMA
group compared to the WL group are reported. In the iSOMA
group, the change in outcomes from baseline to the 6-month
follow-up was examined with MMRM including time (baseline,
postassessment, follow-up) as a fixed factor and subjects as a
random intercept. Estimated mean differences and pairwise com-
parisons (baseline vs. follow-up) are reported.
We also analyzed participants who were adherent to the interven-

tion per protocol by completing at least four out of seven modules
(i.e., >50%), according to the procedures in some of the previous
trials in the field (e.g., McCombie et al., 2015). To explore the impact
of iSOMA in a potentially clinical population, a subgroup analysis
was performed in participants with clinically relevant symptoms of
SSD at baseline, according to recommended combined cut-offs
(PHQ-15 ≥ 9; SSD-12 ≥ 23) by Toussaint et al. (2019). We
explored the association between time spent by eCoaches for providing
therapeutic feedback and change scores in primary outcomes from pre-
to postassessment using bivariate correlations of observed values.

Results

Participant Characteristics

Between August 28, 2018, and January 31, 2020, 259 adults were
screened for eligibility, and 158 were consecutively enrolled in and
randomized to one of the study arms (iSOMA: n = 82, WL: n = 76;
see studyflow-chart, Figure 1). Two participants, one in each condition,
later withdrew their consent and requested their data to be removed
completely, so that 156 participants remained to be analyzed. Of
these, 13 (16.0%) participants in the iSOMA group and 7 (9.3%) in
the WL group did not complete the postassessment. These participants

did not differ in their demographic or baseline characteristics from
participants who completed the assessment (ps> .05). 40 participants
(49.4%) in the iSOMA group did not complete the 6-month-follow up.

Table 2 contains detailed information on the baseline characteristics
of the total sample and both study groups. 130 participants (83.3%)
were female, with an average age of 24.53 (SD 5.09) years and a
mean symptom duration of 3.25 (SD 3.98) years. 36 participants (23.2%)
indicated current psychological treatment and 103 (66.5%) were taking
daily medication at baseline. 24 participants (15.4%) reported no diag-
nosed medical condition, 48 (30.8%) reported one, and 84 (53.8%)
two or more diagnosed medical conditions, with mental disorders
(32.7%) being the most common (see Supplemental Tables A1
and A2 for detailed results). Demographic and clinical characteristics
were similar in both groups (ps > .05).

Primary Outcomes

In line with our hypothesis, ITT analyses revealed significant
Time × Group interactions for the PHQ-15, F(1, 136.51) = 29.55,
p < .001 and SSD-12, F(1, 137.69) = 18.75, p < .001 in favor of
iSOMA, with medium-sized between-group effects at postassess-
ment, PHQ-15: d = 0.70 [0.36, 1.05]; SSD-12: d = 0.65 [0.30, 0.99].
In participants with complete data (n = 136), significantly more
participants in the iSOMA group, compared to the WL group, had
attained a reliable change in the PHQ-15, 27/68 (39.7%) versus 4/
68 (5.9%); OR = 10.54 [3.43, 32.32], Z = 4.19, p < .001, and
SSD-12, 47/68 (69.1%) versus 23/68 (33.8%); OR = 4.38 [2.13,
8.99], Z = 4.03, p < .001.

Secondary Outcomes

ITT analyses of secondary outcomes (see Table 3) revealed
significant Group × Time interaction effects in favor of iSOMA
(Fs ≥ 4.59, ps < .05), with medium-sized between-group effects
(d = 0.41 [mSHAI] to d = 0.52 [GAD-7]) except for attitudes
toward traditional psychological treatment, measured with the
ATSPPH (p = .944).
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Table 2
Sample Characteristics at Baseline

Characteristic
Total sample

(156) iSOMA (81)
WL
(75) Test statistic

Gender (female/male), % (n) 83.3 (130)/16.7 (26) 84.0 (68)/16.0 (13) 82.7 (62)/17.3 (13) χ2(1) = 0.05, p = .830
Age, years, M (SD) 24.53 (5.09) 24.68 (5.72) 24.37 (4.33) t(154) = 0.37, p = .709
Relationship status, % (n) χ2(1) = 1.88, p = .598
Married or committed relationship 18.6 (29) 18.5 (15) 18.7 (14)
Divorced, separated, or widowed 1.2 (2) 2.4 (2) —

Single 80.1 (125) 79.0 (64) 81.3 (61)
Academic year, M (SD) 4.02 (2.35) 3.97 (2.46) 4.07 (2.24) t(154) = −0.26, p = .796
Symptom duration, years, M (SD) 3.25 (3.98)a 3.66 (4.35) 2.80 (3.48) t(150) = 1.33, p = .184
Current psychological treatment, % (n) 23.2 (36)b 22.2 (18) 23.9 (18) χ2(1) = 0.96, p = .757
Doctor’s visits, M (SD) 1.39 (2.56)c 1.39 (2.97) 1.39 (2.00) t(139) = −0.002, p = .998
Daily medication, % (n)d 66.5 (103) 66.7 (54) 65.3 (49) χ2(1) = 0.004, p = .953
Number of self-reported medical conditions,
M (SD)

1.94 (1.51) 2.00 (1.49) 1.88 (1.53) t(154) = 0.50, p = .621

Note. iSOMA= guided internet-based cognitive-behavioral therapy (CBT) for somatic symptom distress; WL=waitlist control group. Data are not available
for all randomized participants since two participants withdrew informed consent to add data to analyses (see also Figure 1).
a n = 152. b n = 155. c n = 141 (corrected sample size due to missing values in baseline assessment). d Daily medication included any of the following:
Analgesic, gastrointestinal-, antihypertensive drugs, antidepressants, thyroid hormones, dietary supplements, herbal medicine, or others.
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Subgroup Analyses

Per protocol analyses of 59 participants (72.8%) who completed
≥4 intervention modules showed significantly greater improvements
in the iSOMA group, compared to the WL in primary and secondary
outcomes (Fs ≥ 4.28, ps < .05) except in the ATSPPH (p = .980),
resulting in a pattern comparable to the ITT sample. Between-group
effects for primary outcomes were medium-sized (PHQ-15: d = 0.59;
SSD-12: d = 0.57). Subgroup analyses of 83 participants (53.2%)
with clinically relevant symptoms of SSD at baseline revealed
significantly greater improvements in clinical outcomes in favor of
the iSOMA group (Fs ≥ 4.69, ps < .05), except for the GAD-7 (p =
.058) and ATSPPH (p = .916), with medium-sized between-group
effects in primary outcomes (PHQ-15: d = 0.68; SSD-12: d = 0.72).
Detailed results of subgroup analyses can be found in Supplemental
Tables B1–B2.

Follow-Up Assessment

Participants in the iSOMA group significantly improved from
baseline to 6-months postrandomization in both primary, PHQ-15:
F(2, 55.57)= 46.32, p< .001; SSD-12:F(2, 60.15)= 66.19, p< .001,
and secondary outcomes (Fs ≥ 10.40, ps < .001), except for the
ATSPPH (p = .153), corresponding to significant pairwise

comparisons (baseline vs. follow-up, ps < .001). Within-group
effects were medium to large-sized for primary outcomes, PHQ-
15: d = 0.79 [0.40, 1.18]; SSD-12: 0.93 [0.54, 1.33]. Detailed results
can be found in Supplemental Table C.

Intervention Usage and Usual Care Consumption

Participants in the iSOMA group who completed at least the online
introduction to iSOMA (n = 77) used the intervention for 3 hr and 38
min (SD 2 h 6 m) on average, logged in 18.53 times (SD 12.46) and
completed 5.49 (SD 2.13) out of seven modules (74.6%). Four
participants (4.90%) did not complete any module (see Supplemental
Table D1 for details). The average duration of module completion
was 37.88 min (SD 13.03). 59 participants (72.8%) subscribed to
receive accompanying SMS. 67 participants (82.7%) provided data in
the CSQ-8. Satisfaction with the intervention was high, with a total
score of 25.57 (SD 4.64) out of 32. 91.0% of participants were
satisfied with iSOMA in general and 89.6% would recommend the
intervention to a friend (see Supplemental Table D2). eCoaches
spent an average of 138.57 min (SD 76.74) on providing therapeutic
feedback per participant and sent 4.15 (SD 2.99) reminders per
participant. eCoach time was not correlated with pre–post change
in primary outcomes (PHQ-15: r= 0.21, p= .080; SSD-12: r=−0.12,
p = .342, n = 68). 21 participants (25.9%) in the iSOMA group
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Table 3
Estimated Means and Observed SDs for Primary and Secondary Outcomes at Baseline and Postassessment and Within- and Between-Group
Comparisons for the ITT Sample

Measure (scale range)

Baselinea Postb Effect size d [95% CI]

M (SD) M (SD) Within (pre/post) Between (post)

Primary outcomes
PHQ-15 (0–30) Interaction effect: F(1, 136.51) = 29.55, p < .001c

iSOMA 12.28 (4.04) 8.46 (3.70) 0.99 [0.65, 1.33] 0.70 [0.36, 1.05]
WL 12.11 (4.63) 11.47 (4.79) 0.14 [−0.19, 0.46]

SSD-12 (0–48) Interaction effect: F(1, 137.69) = 18.75, p < .001c

iSOMA 25.15 (8.73) 17.17 (8.72) 0.91 [0.57, 1.25] 0.65 [0.30, 0.99]
WL 26.27 (8.98) 23.08 (9.53) 0.34 [0.01, 0.67]

Secondary outcomes
PHQ-9 (0–27) Interaction effect: F(1, 139.72) = 11.01, p < .001
iSOMA 9.35 (5.14) 6.49 (4.08) 0.62 [0.29, 0.95] 0.43 [0.09, 0.77]
WL 9.16 (4.58) 8.36 (4.61) 0.17 [−0.16, 0.50]

GAD-7 (0–21) Interaction effect: F(1, 142.95) = 4.59, p = .034
iSOMA 7.53 (4.66) 5.58 (4.30) 0.43 [0.11, 0.76] 0.52 [0.18, 0.86]
WL 8.47 (4.89) 7.98 (4.94) 0.10 [−0.23, 0.43]

mSHAI (0–56) Interaction effect: F(1, 137.30) = 12.03, p < .001
iSOMA 26.41 (10.66) 21.62 (10.27) 0.46 [0.13, 0.78] 0.41 [0.07, 0.75]
WL 26.91 (12.21) 26.25 (12.19) 0.05 [−0.27, 0.38]

PDI (0–70) Interaction effect: F(1, 141.26) = 9.18, p < .001
iSOMA 23.53 (12.20) 16.40 (10.23) 0.63 [0.30, 0.96] 0.47 [0.13, 0.81]
WL 24.00 (12.16) 21.76 (12.56) 0.18 [−0.15, 0.51]

ATSPPH (0–30) Interaction effect: F(1, 135.41) = 0.01, p = .944
iSOMA 22.20 (4.66) 22.48 (4.80) −0.06 [−0.38, 0.27] −0.02 [−0.36, 0.32]
WL 22.05 (4.79) 22.37 (5.23) −0.06 [−0.39, 0.27]

Note. Interaction effect of group (iSOMA/WL) by time (pre-/post-assessment); ITT = intention-to-treat; iSOMA = guided Internet-based cognitive-
behavioral therapy (CBT) for somatic symptom distress; WL = waitlist control group; PHQ-15 = Patient Health Questionnaire, somatic symptom scale (α =
.66); SSD-12= Somatic SymptomDisorder Scale (α = .88); PHQ-9 = Patient Health Questionnaire, depression scale (α = .80); GAD-7 =Generalized Anxiety
Disorder Questionnaire
(α = .86); mSHAI = modified Short Health Anxiety Inventory (α = .92); PDI = Pain Disability Index (α = .79); ATSPPH = Attitudes Toward Seeking
Professional Psychological Help questionnaire (α = .78).
a Sample size iSOMA n = 81, WL n = 75. b See Supplemental Table E for observed sample sizes. c Significant after alpha correction with the Bonferroni
Holm method (only primary outcomes).
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contacted their eCoaches between modules through the messaging
system (37 requests in total). Most requests were related to
technical problems (n = 12), treatment content/process (n =
10), or organizational matters (e.g., temporary discontinuation
of the treatment, n = 15). At postassessment, 38 of 135 participants
(28.1%) with evaluable data reported parallel psychological treat-
ment, iSOMA: 25.4%,WL: 30.9%, χ2(1)= 0.51, p= .477, and 77 of
134 participants (57.5%) daily medication during the intervention
phase, iSOMA: 32/66 (48.5%); WL: 45/68 (66.2%), χ2(1) = 4.29,
p = .038; most frequent were dietary supplements (44/134, 32.8%),
whereas analgesic or antidepressants (6/134, 4.5%, respectively) were
infrequent (see Supplemental Table A3). At follow-up, 22 of 41
participants (53.7%) with available data in the iSOMAgroup reported
daily medication use, and 15 participants (36.6%) psychological
treatment in the last 4 weeks.

Negative Effects

Sixty seven out of eighty one participants in the iSOMA group
filled out the INEP; 14.9% (n = 10) of which reported experienc-
ing at least one unwanted negative treatment effect (Supplemental
Table D3). Symptom deterioration was infrequent across groups,
PHQ-15: iSOMA: 0%; WL: 4.4%; OR = 0.14 [0.01, 2.70], Z = 1.31,
p= .191; SSD-12: iSOMA: 1.5%;WL: 7.4%;OR= 0.19 [0.02, 1.65],
Z = 1.51, p = .132. One participant from the WL group indicated
being in scheduled inpatient psychotherapeutic treatment at post-
assessment and two participants at follow-up assessment (for reasons
unknown), otherwise no serious adverse events were recorded.

Discussion

Addressing persistent and disabling somatic symptoms in emerging
adulthood seems crucial to prevent lifelong burden and chronicity. In a
randomized controlled design, this study tested the efficacy of an
8-week guided internet intervention targeting core symptoms of SSD in
an at-risk group of emerging adults with diverse physical complaints.
Most importantly, iSOMA led to significant improvements on

both somatic symptom distress and associated psychobehavioral
features of SSD with medium-sized between-group effects and
notable rates of reliable change, confirming our primary hypothesis.
In comparison, the effect of iSOMA on core aspects of PSS can
be considered higher as in studies investigating IBIs in diagnosed,
clinical samples with various PSS (Bernardy et al., 2018; Buhrman
et al., 2016; Vugts et al., 2018), albeit lower than the effects reported
for specific syndromes such as irritable bowel syndrome (Liegl et al.,
2015), chronic fatigue syndrome (Janse et al., 2018) or patients with
SSD (Newby et al., 2018). This seems reasonable since we did not
tailor our intervention to certain somatic symptom clusters or
diagnoses, however, we provide evidence for the transsymptomatic
efficacy of guided internet-based CBT across a spectrum of physical
symptoms. Furthermore, the effects observed in this study can be
considered higher than those previously found in waitlist-controlled
trials in the target group of emerging adults with PSS (Lee et al.,
2019) as well as mental health issues such as depression, anxiety, or
stress (Harrer, Adam, et al., 2019). A broader range of symptom
distress and higher intensity of psychologist guidance could have
contributed to these differences in effects. Nevertheless, our findings
indicate that guided self-help is a promising instrument to reduce
general somatic symptom distress in emerging adult populations.

Moreover, our data suggest that the effects of iSOMA on symptoms
of SSD and other clinical outcomes are sustained in the medium
term. This finding, however, needs to be interpreted cautiously as
the study design did not allow for a between-group comparison at
follow-up and the attrition rate was high, mostly due to technical
issues with the provision of the online questionnaire. A lack of
adequate follow-up assessments has been criticized for research on
the efficacy of IBIs in university students (Becker & Torous, 2019).
At the same time, within a population of emerging adults, life
transitions and fluctuations in somatic symptom distress (Lieb et al.,
2002) can make longer term follow-up challenging.

The second main finding was that iSOMA also showed moderate
between-group effects on common mental health problems associ-
ated with somatic symptom distress, i.e., depression, general anxi-
ety, and illness anxiety. This contrasts with most previously studied
face-to-face and internet-based psychological interventions for
chronic somatic conditions, which demonstrated lower effects for
psychological distress outcomes, particularly for depression
(Hedman et al., 2016; Kleinstäuber et al., 2011; Vugts et al., 2018).
Additionally, our intervention yielded significant improvements in
functional disability, as one of the central treatment outcomes for
chronic somatic conditions (Dworkin et al., 2005), corresponding to a
moderate between-group effect. Similarly, an RCT by Hedman et al.
(2016) demonstrated amedium-sized between-group effect (d= 0.77)
of a guided, exposure-focused internet-based CBT on disability in
patients with SSD compared to a WL. However, further research
across chronic somatic conditions also shows mixed results for the
efficacy of IBIs on disability outcomes (Bernardy et al., 2018;
Buhrman et al., 2016; Vugts et al., 2018). Contrary to our expecta-
tions, attitudes toward psychotherapy itself were not improved by the
intervention. An explanation could be that, in comparison to other
studies in university students (Elhai et al., 2008), or patient
samples (Schneider et al., 1990), in our study, attitudes were
already favorable at baseline, indicating a selective sampling of
more motivated participants. However, most participants in our
study can be considered first-time help seekers concerning psycho-
logical treatment and the intervention had no negative effect on
professional help-seeking attitudes.

Our findings strongly support the feasibility and acceptance of
iSOMA in emerging adults. Satisfaction with the intervention was
high and the module completion rate was substantial. Attrition rates
were rather low in comparison to previous trials for mental health
issues in university students (Becker & Torous, 2019). Our results
show a low risk of negative effects and symptom deterioration,
comparable to previous trials investigating IBIs for mental disorders
(e.g., Boettcher et al., 2014), indicating the safety of the interven-
tion. Adherence and negative effects may have been positively
influenced by the regular eCoach support available, as suggested by
previous research (Baumeister et al., 2014; Vugts et al., 2018).
While the intensity of guidance in this study (i.e., weekly therapeu-
tic feedback, regular reminders) can be generally compared to
other trials in the field (Vugts et al., 2018), the time spent for
therapeutic feedback (139 min) was higher than in another study
investigating an internet-delivered acceptance and commitment
therapy for chronic pain (105 min; Lin et al., 2017) but comparable
to the average eCoach time across guided IBIs for anxiety dis-
orders (178 min) according to meta-analytic evidence (Domhardt
et al., 2020). At the same time, eCoach time to provide therapeutic
feedback was not related to greater improvements in the iSOMA
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group, which is corroborated by previous studies in the field of
chronic somatic conditions that found similar effects for IBIs with
regular guidance compared to self-guided (or guidance-on-
demand; Hedman et al., 2016; Rheker et al., 2015). However,
more research is needed to determine who benefits from which
intensity or modality of guidance to help facilitate patient-tailored
treatment decisions.

Limitations

When interpreting our findings, certain limitations have to be
considered. Since we did not target a clinically diagnosed sample,
the generalizability of our findings to clinical populations with SSD
or in estimating the potential preventive effect of iSOMA is limited.
Particularly, we did not include structured clinical interviews to
assess the diagnosis of SSD or comorbid mental disorders or
checked medical records for somatic diseases. However, we
included validated questionnaires, which have proven diagnostic
accuracy and sensitivity to change (Hüsing et al., 2018; Toussaint
et al., 2019), and our streamlined assessment strategy aimed to
decrease participant burden. Also, iSOMAwas introduced as a low-
threshold, dimensional health promotion instrument for an at-risk
population rather than a stand-alone treatment intervention. Our
broad inclusion criteria may have introduced heterogeneity regard-
ing demographic or clinical characteristics and accentuated the self-
selection of participants. Then again, we were able to demonstrate
substantial effects across varying levels of somatic symptom dis-
tress. Low-threshold inclusion criteria are furthermore in line with
the aim of the World Mental Health International College Student
Initiative to provide prevention and early interventions in mental
health problems among students (Cuijpers et al., 2019). While our
study sample can be considered largely representative of the German
university student population regarding the average age (Middendorff
et al., 2017), we includedmostly female students, which however is in
line with higher prevalence rates of somatic symptom distress in
university students (Bailer et al., 2008; Fischer et al., 2013; Schlarb
et al., 2017) and in the general population (Hinz et al., 2017) and
can be regarded typical for studies investigating IMIs (Harrer,
Adam, et al., 2019). Methodologically, a lack of blinding of study
participants and personnel can be seen as a limitation to the internal
validity of the study results. Also, the waitlist condition may have
discouraged participants from beneficial health behavior, and conse-
quently, could have accentuated intergroup effects (Furukawa et al.,
2014). To identify mechanisms of action of internet-based CBT,
attentional control conditions (e.g., psychoeducation) seem more
suitable, as well as testing the effects against other active treatments
(e.g., unspecific stress management, unguided internet-delivered
intervention, face-to-face CBT). Moreover, the limited number of
data points in pre–post treatment designs such as ours averts more
fine-grained analyses of individual or nonlinear change mechanisms
and has been criticized when using mixed models (Hesser, 2015).
These, however, can be considered a statistically powerful and robust
approach to ITT analyses, also in the case of high missingness (Xi
et al., 2018). Furthermore, since participants had access to TAU
through the trial, we cannot fully disentangle effects by iSOMA from
parallel treatments. This could also suggest the effectiveness of
iSOMA alongside usual care, which, however, needs to be investi-
gated more rigorously (e.g., regarding treatment indication, dose,
rationale) in pragmatic trials.

Clinical Implications

Despite these limitations, our study provides the first evidence for
the efficacy of a guided internet-delivered CBT in improving
symptoms of SSD, mental distress and functionality across a broad
range of physical symptoms in a highly relevant target group of
emerging adults. As part of an easily accessible, digital health-care
hub, a most promising area of clinical application could be indica-
tive prevention, which could also help to engage first-time help
seekers and lower treatment barriers. IBIs offer some advantages
over traditional support including the ability to self-schedule ses-
sions, ease of use, fewer patient costs (e.g., transportation), and
increased accessibility. However, beyond the trial context, the
uptake rate and impact of internet-delivered interventions remain
to be tested under routine care conditions (Baumel et al., 2019) to
obtain robust indicators for effectiveness. Since more than half of
our participants were at high risk for SSD at baseline and iSOMA
had a substantial impact in this subgroup, our intervention could also
be a versatile instrument in other health-care contexts. Optimizing
treatments seem particularly important for individuals with multi-
organ somatic symptom distress, who are less likely to experience
symptom improvement and are often significantly impaired (Budtz-
Lilly et al., 2015; Jackson &Kroenke, 2008). Eventually, IBIs could
be promising as part of a multimodal treatment strategy (Henningsen
et al., 2018), for example, to promote early health-directed behavior
change in stepped-care approaches (Worm-Smeitink et al., 2019) or
boost the limited effects of psychological treatments by reinforcing
self-management strategies (Erbe et al., 2017), which could eventu-
ally reduce health-care utilization and costs associated with chronic
somatic symptom distress (Barsky et al., 2005).

Conclusion

Since emerging adults are often referred to as the nation’s capital
and an important investment for the future, improving access to and
effectiveness of health-care treatment seems crucial.We conclude that
iSOMA has the potential to change the course of persistent somatic
symptom distress as one of the most significant and undertreated
public health problems among emerging adults and may extend
prevention and treatment options.
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