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A B S T R A C T   

Context: Rheumatic conditions have a large impact on both patients and society. Many patients experience 
adjustment problems, such as symptoms of anxiety and depression and sleep problems, contributing to high 
healthcare costs. Internet-based cognitive-behavioral therapy (iCBT) has shown to support patients with somatic 
conditions in coping with their disease, with therapist-guided iCBT usually showing larger effects than unguided 
iCBT. However, the specific relevance of guided iCBT for rheumatic conditions has not been reviewed yet, which 
could have important implications for implementation. 
Objectives: The objective of our review was to give an overview of evaluations of guided iCBT for rheumatic 
conditions, including physical, psychological, and impact on daily life outcomes. 
Methods: This review is registered with PROSPERO with registration number CRD42020154911. The review 
followed PRISMA guidelines and included an assessment of risk of bias. PubMed, PsycINFO, Embase, Cochrane 
Library, Web of Science, and Emcare were searched until 5 October 2020. Inclusion criteria were: patients ≥18 
years old with a rheumatic condition, randomized controlled trial, accessible full-text English article, original 
data, inclusion of psychological, and/or physical and/or impact outcomes, and therapist-guided iCBT. Study and 
sample characteristics, as well as clinical variables were extracted. 
Results: A systematic search identified 6089 studies, of which 8 trials were included, comprising of 1707 par-
ticipants in total. Significant medium to large between-group effects were found for psychological outcomes 
(depression, anxiety, catastrophizing, self-efficacy) and impact on daily life outcomes (impact on daily life, 
quality of life), whilst results for physical outcomes (pain intensity, fatigue) were mixed. 
Conclusion: Whilst more research is warranted, for instance regarding physical outcomes, cost-effectiveness, 
safety of the intervention, and moderators of iCBT success, our results show that guided iCBT could be an 
important addition to medical treatment for rheumatic conditions. Guided iCBT can improve psychological and 
impact on daily life outcomes in patients with rheumatic conditions, which is promising for iCBT implementation 
in clinical practice.   

1. Introduction 

Since rheumatic conditions are chronic and generally characterized 
with pain, stiffness, and fatigue, many individuals suffering from these 
conditions experience adjustment problems (Berger et al., 2007; Evers 
et al., 2011; Sturgeon et al., 2016). These adjustment problems interfere 
with a patient's daily life and encompass, among others, symptoms of 

anxiety and depression, and sleep problems (Berger et al., 2007; Evers 
et al., 2011; Sturgeon et al., 2016). For example, a meta-analytic review 
showed that pooled point prevalence rates of depression ranged from 
15% to 39% in patients with rheumatoid arthritis from different coun-
tries worldwide, depending on the questionnaire and threshold used 
(Matcham et al., 2013). Moreover, a cross-sectional study showed a 
prevalence of depression and anxiety of about 50% in a Croatian sample 
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of patients with inflammatory rheumatic disease (Petric et al., 2015). 
These adjustment problems have a large impact on both patients and 
society: patients' quality of life and their treatment adherence are often 
negatively affected, resulting in high healthcare use and high medical 
costs (Berger et al., 2007; De Achaval and Suarez-Almazor, 2010; Hresko 
et al., 2018; Lacasse et al., 2016; Yelin et al., 2007). Improving patients' 
self-management skills in coping with the consequences of a chronic 
disease in daily life is, therefore, increasingly recognized as an essential 
addition to medical treatment (Bodenheimer et al., 2002a; Bodenheimer 
et al., 2002b; Borenstein et al., 2017). Self-management refers specif-
ically to the ability to monitor the condition and to use cognitive, 
behavioral, and emotional strategies to maintain a satisfactory quality of 
life (Barlow et al., 2002). 

Cognitive-behavioral therapy (CBT) has shown to be an effective self- 
management intervention for various somatic conditions and symptoms 
(e.g., fibromyalgia, rheumatoid arthritis, and chronic pain [Bernardy 
et al., 2018; Butler et al., 2006; Cunningham and Kashikar-Zuck, 2013; 
Dures and Hewlett, 2012; Evers et al., 2002; Lami et al., 2013]). In CBT, 
disease-specific dysfunctional beliefs and behaviors are being chal-
lenged and modified using cognitive and/or behavioral exercises in a 
structured manner (O'Donohue and Fisher, 2012). However, broad 
implementation of such interventions is hampered by various barriers, 
including high monetary costs, time constraints in the medical setting, as 
well as a lack of available and trained healthcare providers (Ferwerda 
et al., 2018; Taylor and Chang, 2008). Moreover, patients experience 
barriers themselves, such as physical constraints to travel and stigma 
associated with psychological treatment (Evers et al., 2002; Lami et al., 
2013). Internet-based cognitive-behavioral therapy (iCBT) has the po-
tential to largely overcome these barriers, as the online treatment pro-
gram can be attended at home with minimal remote professional 
guidance (Andersson et al., 2014; Bendig et al., 2018). Guided iCBT 
generally consists of several modules in a secured online environment, 
which include psychoeducation, assignments, relaxation exercises, and 
relapse prevention (Andersson et al., 2014; Van Beugen et al., 2014). 
The treatment is usually guided by a therapist, who mostly uses e-mail 
messages to provide feedback and to support motivation (Van Beugen 
et al., 2014). 

Previous studies have indicated that guided iCBT can be as effective 
as face-to-face CBT for a broad range of somatic and mental conditions 
(Andersson et al., 2014; Carlbring et al., 2018; Bendig et al., 2018) and 
that (guided) iCBT has an effect on a broad range of outcomes (Buhrman 
et al., 2016; Ljótsson et al., 2014; Macea et al., 2010; Mehta et al., 2019; 
Van Beugen et al., 2014; White et al., 2020). It was shown to attain 
significant improvements in psychological outcomes (e.g., depressive 
mood, anxious symptoms [Buhrman et al., 2016; Mehta et al., 2019; Van 
Beugen et al., 2014]), disease-related physical outcomes (e.g., pain, fa-
tigue, and/or headache [Buhrman et al., 2016; Van Beugen et al., 
2014]), and impact on daily life outcomes (e.g., quality of life [Van 
Beugen et al., 2014]) among patients with chronic somatic (pain) con-
ditions when compared to various control groups. Guided internet-based 
interventions appear to have larger effects than unguided internet-based 
interventions in mental health conditions (Baumeister et al., 2014; 
Karyotaki et al., 2021; Richards and Richardson, 2012), with limited 
evidence that intensive guidance may be equally effective as less 
intensive guidance (Baumeister et al., 2014). The efficacy of therapist 
guidance in somatic conditions and chronic pain appears to be less 
consistent, with some studies showing superiority of guided in-
terventions and others finding similar effects of guided and unguided 
interventions (e.g., Buhrman et al., 2016; Mehta et al., 2019; Van Gils 
et al., 2016; Vugts et al., 2018; White et al., 2020). There are differing 
accounts on the importance of the qualification of coaches. In a study by 
Baumeister et al. (2014) the qualification of coaches providing guidance 
appeared of minor importance, whereas in a study by Vugts et al. (2018) 
functional interference effects were larger when guidance was provided 
at clinical level compared to master's level. The quality of the thera-
peutic relationship has shown to be directly related to clinical outcomes 

in guided iCBT (Ferwerda et al., 2016; Pihlaja et al., 2017). Besides, this 
type of treatment is positively reviewed by patients (Ferwerda et al., 
2013). The ease of the iCBT treatment and the time saved were espe-
cially appealing to a Dutch sample of patients with rheumatoid arthritis 
and psoriasis (Ferwerda et al., 2013). However, an overview of the ef-
ficacy of this intervention method concerning the self-management of 
patients with rheumatic conditions specifically is lacking. Having such 
an overview will clarify what the specific benefit of guided iCBT is for 
this group of patients with an especially high disease burden (Berger 
et al., 2007; De Achaval and Suarez-Almazor, 2010; Evers et al., 2011; 
Hresko et al., 2018; Lacasse et al., 2016; Sturgeon et al., 2016; Yelin 
et al., 2007). A review can thereby set out directions for implementation 
of this type of care into clinical practice, as an addition to regular 
medical care. From previous reviews it is already clear that technology 
can have a large positive impact on rheumatology care, by providing a 
way to deliver care through online triage consultations and video- 
teleconferencing visits, and by monitoring disease activity remotely (e. 
g., Piga et al., 2017). However, the specific role of guided self- 
management support via iCBT to advance rheumatic patients' disease 
coping and quality of life is still unclear. 

The Fear-Avoidance Model has been conceptualized as a theoretical 
model to guide pain research and management, describing developing 
and maintaining factors in chronic pain (Lethem et al., 1983; Vlaeyen 
and Linton, 2012). In this model, the role of catastrophizing, pain- 
related fear, and low self-efficacy is emphasized in promoting pain 
avoidance, resulting in an increase in physical symptoms and depression 
and reducing overall quality of life (Vlaeyen and Linton, 2012; Shim 
et al., 2018). In line with the Fear-Avoidance Model, previous research 
has found evidence for the efficacy of online self-management in-
terventions for these types of outcomes (e.g., catastrophizing, self- 
efficacy and effects on other psychological, physical and impact on 
daily life outcomes) in chronic somatic (pain) conditions (e.g., Buhrman 
et al., 2016; Ljótsson et al., 2014; Macea et al., 2010; Mehta et al., 2019; 
Van Beugen et al., 2014; Vugts et al., 2018; White et al., 2020). More-
over, patients have indicated to value these outcome categories such as 
improvement in psychological wellbeing, reduction of symptoms, and a 
decrease in the impact of the disease on daily life (Carr et al., 2003; 
Hsiao and Fraenkel, 2017; Van der Elst et al., 2020). The current review, 
therefore, aims to explore the efficacy of guided iCBT in rheumatic 
conditions for the types of outcomes that are found to be relevant in the 
context of pain self-management from a theoretical, evidence-based and 
patient-preferred viewpoint, namely, psychological outcomes (depres-
sion, anxiety, catastrophizing, self-efficacy), physical outcomes (pain 
intensity, fatigue), and impact on daily life outcomes (impact on daily 
life, quality of life). 

2. Methods 

2.1. Search strategy and eligibility criteria 

This review is registered with PROSPERO with registration number 
CRD42020154911. The review followed PRISMA guidelines and 
included an assessment of risk of bias. Studies were identified using 
databases PsycINFO, Embase, Emcare, Cochrane Library, Web of Sci-
ence, and PubMed from inception until October 5th, 2020. A search 
string with the keywords “internet”, “cognitive-behavioral therapy”, 
and “chronic pain” including other related terms (see appendix) was 
used for a broader search on somatic conditions, in order not to exclude 
any specific rheumatic conditions that were labeled as “chronic pain 
conditions”. 

As a first selection, a review team member (MV) screened titles and 
abstracts of studies to select those that were potentially eligible for in-
clusion. Next, two review team members (MV and JT) independently 
assessed the full text of the studies that passed the first screening for 
eligibility. Any disagreement between them regarding eligibility was 
resolved through discussion with a third team member (AE). Afterwards, 
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a review team member (HJD) extracted data. A second review team 
member (JT) collected data (i.e., sample characteristics as well as clin-
ical variables) from a random sample of the included studies in order to 
verify the accuracy of the included data. Finally, two review team 
members (MV and JT) independently checked references in relevant 
reviews and eligible articles for further relevant studies. 

The inclusion criteria for the selection of articles were: (1) study 
subjects were adults (≥18 years old) with a rheumatic condition, (2) 
randomized controlled trial (RCT) design, (3) published in English, (4) 
availability of full-text article, (5) internet-based intervention (not face- 
to-face, onsite computerized therapy, videoconferencing, or personal 
digital assistants) as the main way of communication (i.e., patient 
spends >50% of total intervention time on an internet-based interven-
tion), (6) intervention based on CBT principles, including a minimum of 
2 CBT techniques, such as cognitive restructuring and problem-solving 
techniques, (7) use of therapist contact during the intervention with at 
least one episode of personalized patient contact (e.g., through mes-
sages), (8) use of original data, and (9) inclusion of psychological out-
comes (depression, anxiety, self-efficacy, catastrophizing), and/or 
physical outcomes (pain intensity, fatigue), and/or impact on daily life 
outcomes (impact on daily life, quality of life). When more than one 
instrument was used for measuring the same outcome, the most vali-
dated instrument or the instrument that was most comparable to those 
used in other studies was included in the review. Any control group was 
eligible for inclusion. Studies were excluded when the intervention was 
primarily aimed at lifestyle change or disease monitoring, and when 
participants with multiple chronic somatic conditions (e.g., diabetes and 
rheumatic conditions) were analyzed as one group. 

2.2. Data report 

2.2.1. Descriptive data 
The following information was collected for every article: year of 

publication, country of data collection, type of rheumatic disease, 
setting, mean age and sex of participants, presence of and type of control 
condition(s), number of patients included, number of completers and 
dropouts, reasons for dropout (if applicable), completer or intent-to- 
treat analyses, intervention content (intervention goals, most 
commonly mentioned elements in the intervention), intervention 
duration, type of therapist, frequency of therapist contact and mode of 
contact, post-treatment results, follow-up results, and adverse effects of 
treatment (adverse events, deterioration in outcomes). Moreover, four 
types of dropout rates were calculated: (1) intervention dropouts by 
dividing the number of patients who quit the intervention or did not fill 
out post-intervention questionnaires by the number of patients ran-
domized to the intervention group, (2) measurement dropouts by 
dividing the number of patients from the intervention and control 
groups who did not return post-intervention questionnaires by the total 
number of patients randomized, (3) intervention follow-up dropouts by 
dividing the number of patients that did not return the last follow-up 
questionnaire by the number of patients randomized to the interven-
tion group, and (4) measurement follow-up dropouts by dividing the 
number of patients from the intervention and control groups who did 
not return the last follow-up questionnaire by the total number of pa-
tients randomized. These dropout calculations were aimed at stan-
dardizing dropout rates across studies and were based on previous 
recommendations and studies (e.g., Van Beugen et al., 2014). Follow-up 
dropouts were added in order to report on all available follow-up data. 
Eysenbach (2005) suggests that dropouts at different points in time be 
reported, in order to point towards underlying causes for attrition. 

2.2.2. Assessment of risk of bias 
Two independent raters (HJD and JT) assessed the risk of bias of the 

eligible studies separately using the Cochrane risk of bias tool (Higgins 
and Green, 2011). A third rater (AE) was consulted to reach consensus 
when needed. The following biases were assessed: selection bias 

(systematic differences in baseline characteristics of different groups), 
performance bias (systematic differences between groups in the provi-
sion of care other than iCBT or in exposure to external factors), detection 
bias (systematic differences in outcome assessment), reporting bias 
(systematic differences between reported and unreported results), and 
attrition bias (systematic differences in withdrawals between 
conditions). 

2.2.3. Measurement strategy 
Based on previous literature searches during study conduction, the 

studies eligible for inclusion were expected to be diverse in their 
application of guided iCBT, in the types of rheumatic conditions that 
they included, and in their methodologies. Therefore, it was decided a 
priori that a narrative synthesis of study results would be conducted 
rather than a quantitative meta-analysis. Cohen's κ was calculated to 
determine interrater reliability (McHugh, 2012) concerning the 
included studies in the review. Included studies were grouped and 
summarized according to outcome (including psychological, physical, 
and impact on daily life outcomes) and type of rheumatic condition. 
Between-group effect sizes and significance levels of guided iCBT con-
ditions versus control conditions were reported. Significance levels of 
≤0.05 were applied. If post-hoc between-group effects were not re-
ported, interaction effects (time x group) were reported. The type of 
effect sizes (e.g., Cohen's d), were reported as they were reported in the 
articles. 

3. Results 

3.1. General descriptive data 

The search identified 6089 studies in total (see Fig. 1), with eight 
studies meeting the inclusion criteria (Ferwerda et al., 2017; Friesen 
et al., 2017; Hedman-Lagerlöf et al., 2018; Lorig et al., 2008; Shigaki 
et al., 2013; Simister et al., 2018; Peters et al., 2017; Vallejo et al., 2015). 
Cohen's κ indicated near perfect agreement between the reviewers 
regarding the included studies in this review, κ = 0.955. The charac-
teristics of the studies are summarized in Table 1. The included studies 
were carried out between 2008 and 2018. One study was performed in 
the Netherlands (Ferwerda et al., 2017), one in the Netherlands and 
Belgium (Peters et al., 2017), two in the United States of America (Lorig 
et al., 2008; Shigaki et al., 2013), two in Canada (Friesen et al., 2017; 
Simister et al., 2018), one in Spain (Vallejo et al., 2015), and one in 
Sweden (Hedman-Lagerlöf et al., 2018). Since the studies were mainly 
performed online, the setting was not always described in the articles. 
Two studies were run from a hospital setting (Ferwerda et al., 2017; 
Vallejo et al., 2015) and two studies were run from universities (Friesen 
et al., 2017; Hedman-Lagerlöf et al., 2018). In the other studies the 
setting was unclear (Shigaki et al., 2013; Lorig et al., 2008; Peters et al., 
2017; Simister et al., 2018). The study populations consisted of a com-
bination of patients with rheumatoid arthritis, osteoarthritis, fibromy-
algia, and/or another arthritic condition (Lorig et al., 2008), patients 
with fibromyalgia only (Friesen et al., 2017; Vallejo et al., 2015; Simister 
et al., 2018; Hedman-Lagerlöf et al., 2018), patients with fibromyalgia 
or other musculoskeletal pain (Peters et al., 2017) or patients with 
rheumatoid arthritis (Ferwerda et al., 2017; Shigaki et al., 2013). The 
mean age of the patient populations ranged from 40 to 56 years; the 
pooled mean age was 51.91 (SD = 11.98) years. The majority of the 
patients were female, with percentages ranging from 64% to 100%. 

In six studies, participants were allocated to either guided iCBT or a 
passive control condition: waiting list control (Friesen et al., 2017; 
Hedman-Lagerlöf et al., 2018; Shigaki et al., 2013) or care-as-usual 
(Ferwerda et al., 2017; Lorig et al., 2008; Simister et al., 2018). Two 
studies used three-arm designs, in which guided iCBT was compared to 
both an active control condition (either face-to-face CBT or an internet- 
based positive psychology intervention) and a passive control condition 
(waiting list condition in both studies [Peters et al., 2017; Vallejo et al., 
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2015]). The total number of included participants was 1707; 819 par-
ticipants were allocated to an active intervention condition, 137 were 
allocated to an active control condition (i.e., an intervention that is 
theorized to lead to clinically relevant changes in outcomes), and 751 
participants were allocated to a passive control condition (waiting list or 
care-as-usual). The total number of intervention dropouts was 200 
(25%), the total number of measurement dropouts was 358 (21%), the 
total number of intervention follow-up dropouts was 260 (32%), and the 
total number of measurement follow-up dropouts was 467 (28%). 
Regarding reasons for dropout during the guided iCBT intervention, the 
most common ones mentioned were physical comorbidity, reduction of 
symptoms (Ferwerda et al., 2017), and lack of time (Ferwerda et al., 
2017; Friesen et al., 2017). In other studies, the reasons for dropout 
during the intervention were unclear (i.e., patients did not log in, yet 
unclear why; Lorig et al., 2008) or were not mentioned (Peters et al., 
2017; Shigaki et al., 2013; Simister et al., 2018). Patients who dropped 
out at follow-up either did not return follow-up questionnaires or could 
not be reached to fill out the follow-up questionnaires (Ferwerda et al., 
2017; Friesen et al., 2017; Hedman-Lagerlöf et al., 2018; Lorig et al., 
2008; Shigaki et al., 2013; Simister et al., 2018; Peters et al., 2017; 
Vallejo et al., 2015). All studies included follow-up measurements, 
which were applied at different time points and for different treatment 
conditions (see Table 1). Regarding the statistical methods used, seven 
studies applied intent-to-treat analyses (ITT) (Ferwerda et al., 2017; 
Friesen et al., 2017; Hedman-Lagerlöf et al., 2018; Lorig et al., 2008; 
Simister et al., 2018; Peters et al., 2017; Vallejo et al., 2015) and one did 
not (Shigaki et al., 2013). 

3.2. Intervention content and duration 

The interventions all aimed at improving patients' self-management, 

that is, the ability to monitor the condition and use cognitive, behav-
ioral, and emotional strategies to maintain a satisfactory quality of life 
(Barlow et al., 2002). Intervention goals were formulated in the studies 
as reducing avoidance behaviors through exposure (Hedman-Lagerlöf 
et al., 2018), reducing distress, improving quality of life, enhancing 
psychological and physical functioning, developing psychological flex-
ibility (Ferwerda et al., 2017; Friesen et al., 2017; Lorig et al., 2008; 
Peters et al., 2017; Simister et al., 2018; Vallejo et al., 2015) and/or 
improving self-management skills (Lorig et al., 2008; Shigaki et al., 
2013). The interventions consisted of several structured modules, each 
with different themes, such as “social functioning” and “mood”. Among 
the most commonly mentioned elements in these interventions were 
psycho-education, goal-setting, self-monitoring, relaxation, problem- 
solving, cognitive restructuring, attentional control, sleep hygiene, 
physical exercise, and relapse prevention (mentioned in 50-100% of the 
interventions). The guided iCBT lasted for 6 weeks in one study (Lorig 
et al., 2008), 8 weeks in two studies (Friesen et al., 2017; Simister et al., 
2018), 9 weeks in one study (Peters et al., 2017), and 10 weeks in 
another three studies (Hedman-Lagerlöf et al., 2018; Shigaki et al., 
2013; Vallejo et al., 2015). There was one study with a wide range in 
treatment duration per participant (9–65 weeks [M = 26.07, SD =
12.22]; 25% of participants completed the intervention in 17 weeks, 
75% completed it in 32 weeks [Ferwerda et al., 2017]). 

3.3. Therapist contact 

In most studies, participating patients were guided by psychologists 
or psychology students (Ferwerda et al., 2017; Friesen et al., 2017; 
Hedman-Lagerlöf et al., 2018; Peters et al., 2017; Shigaki et al., 2013; 
Simister et al., 2018; Vallejo et al., 2015), whilst in one study patients 
were guided by peer moderators, who were trained online through 

Studies about chronic pain identified through database searching 

(n = 6078)

Unduplicated search results (n = 3542) of which studies 

about rheumatic conditions (n = 616)

Studies excluded based on title and 

abstract (n = 556)

Remaining studies after screening 

by title and abstract (n = 71)

Remaining studies after full-

text screening (n = 8)

Studies included in review 

(n = 8)

Studies excluded after full-text 

screening

(n = 63)

not internet-based (n = 14)

not CBT-based (n = 7)

no rheumatic conditions (n = 34) 

no therapist contact (n = 6)

no original data (n = 1)

no full-text article (n = 1)

In
cl
ud
ed

El
ig
ib
ili
ty

Sc
re
en
in
g

Id
en
tif
ic
at
io
n

Studies identified based on 

a hand search of articles’

reference lists 

(n = 11)

Fig. 1. PRISMA flow diagram of study selection.  
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Table 1 
Study characteristics of included studies.  

Author, year; rheumatic 
condition; percentage 
female 

Intervention and 
control group, n 

Dropout, na 

(%) 
Country Intervention duration; 

mode, frequency, and 
duration of therapist contact 

Type of therapist Follow-up period 

Shigaki et al., 2013 
Rheumatoid arthritis 
Percentage female: 
92% 

Internet-based 
cognitive-behavioral 
therapy, 55 
Waiting list, 53 

Intervention 
11 (20%) 
Measurement 
15 (14%) 
Intervention 
follow-up 
12 (22%) 
Measurement 
follow-up 
20 (19%) 

USA Intervention duration: 10 
weeks 
Mode/frequency/ 
duration therapist 
contact: weekly telephone 
contact, ca. 15-30 min. 
Contact between patients 
was possible via biweekly 
scheduled chats, a 
discussion board, and a 
secured messaging system. 

Counselor with master's 
degree, trained in 
cognitive-behavioral 
therapy. 

9 months after treatment 

Friesen et al., 2017 
Fibromyalgia 
Percentage female: 
95% 

Internet-based 
cognitive-behavioral 
therapy, 30 
Waiting list, 30 

Intervention 
5 (17%) 
Measurement 
8 (14%) 
Intervention 
follow-up 
13 (44%) 
Measurement 
follow-up 
16 (27%) 

Canada Intervention duration: 8 
weeks 
Mode/frequency/ 
duration therapist 
contact: contact via 
telephone or secured 
messaging. Weekly 5-10 min 
telephone contact. 

Doctorate-level graduate 
student in clinical 
psychology. 

No follow-up for the 
waiting list condition; 1 
month follow-up after 
treatment for the internet- 
based cognitive-behavioral 
therapy condition. 

Lorig et al., 2008 
Rheumatoid arthritis 
28%; osteoarthritis 
64%; fibromyalgia 
52%; other arthritic 
conditions 14% 
Percentage female 
(total sample): 90% 

Internet-based 
cognitive-behavioral 
therapy, 433 
Care-as-usual, 422 

Intervention 
123 (29%) 
Measurement 
214 (25%) 
Intervention 
follow-up 
126 (29%) 
Measurement 
follow-up 
204 (24%) 

USA Intervention duration: 6 
weeks 
Mode/frequency/ 
duration therapist 
contact: online bulletin 
board and e-mail reminders; 
frequency and duration of 
contact unclear. 

Peer moderators. 12 months after entry to 
treatment 

Ferwerda et al., 2017 
Rheumatoid arthritis 
Percentage female: 
64% 

Internet-based 
cognitive-behavioral 
therapy (care-as- 
usual + tailored 
internet-based 
cognitive-behavioral 
therapy), 62 
Care-as-usual, 71 

Intervention 
17 (28%) 
Measurement 
32 (24%) 
Intervention 
follow-up 
33 (54%) 
Measurement 
follow-up 
64 (49%) 

The 
Netherlands 

Intervention duration: 
9–65 weeks (M = 26.07, SD 
= 12.22) 25% completed 
intervention in 17 weeks, 75% 
completed it in 32 weeks 
Mode/frequency/ 
duration therapist 
contact: weekly or biweekly 
email contact. 

Psychologists with 
master's degree, under 
supervision of senior 
psychologist. 

3, 6, 9, 12 months after 
treatment 

Vallejo et al., 2015 
Fibromyalgia 
Percentage female: 
100% 

Internet-based 
cognitive-behavioral 
therapy, 20 
Cognitive-behavioral 
therapy, 20 
Waiting list, 20 

Intervention 
0 (0%) 
Measurement 
0 (0%) 
Intervention 
follow-up 
3 (15%) 
Measurement 
follow-up 
7 (12%) 

Spain Intervention duration: 10 
weeks 
Mode/frequency/ 
duration therapist 
contact: internet-based 
cognitive-behavioral 
therapy: contact via online 
messaging. Frequency and 
duration of contact unclear. 
Cognitive-behavioral 
therapy: face-to-face group 
contact: 10 weekly sessions, 
each lasting 120 min. 

Internet-based 
cognitive-behavioral 
therapy: junior therapist 
under supervision of 
senior therapist. 
Cognitive-behavioral 
therapy: doctoral-level 
therapist. 

No follow-up for the 
waiting list condition; 3 
follow-up assessments at 3, 
6, and 12 months after 
treatment for the internet- 
based cognitive-behavioral 
therapy and cognitive- 
behavioral therapy 
conditions. 

Peters et al., 2017 
Fibromyalgia 67%; 
other musculoskeletal 
pain 33% 
Percentage female 
(total sample): 85% 

Internet-based 
cognitive-behavioral 
therapy, 116 
Positive Psychology 
intervention (PPI), 
117 
Waiting list, 51 

Intervention 
36 (31%) 
Measurement 
78 (28%) 
Intervention 
follow-up 
61 (53%) 
Measurement 
follow-up 
135 (48%) 

The 
Netherlands/ 
Belgium 

Intervention duration: 9 
weeks 
Mode/frequency/ 
duration therapist 
contact: both ICBT and PPI: 
Telephone (weeks 1, 3, 5, 
and 7) and e-mail (weeks 2, 
4, 6, and 8) support. 
Average duration of 
telephone contact was 15- 
20 min. 

Both conditions: 
graduate or recently 
graduated psychologists. 

No follow-up for the 
waiting list condition; 6 
months follow-up after 
treatment for the Internet- 
based cognitive-behavioral 
therapy and positive 
psychology intervention. 

Simister et al., 2018 
Fibromyalgia 
Percentage female: 
95% 

Online acceptance 
and commitment 
therapy + care-as- 
usual, 33 
Care-as-usual, 34 

Intervention 
6 (19%) 
Measurement 
9 (14%) 
Intervention 
follow-up 
8 (25%) 

Canada Intervention duration: 2 
months 
Mode/frequency/ 
duration therapist 
contact: e-mail reminders 
on a weekly basis and 
feedback messages. 

Registered psychologist. 3 months after treatment. 

(continued on next page) 
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participation in a workshop in order to co‑lead a workshop with a 
previously-trained moderator (Lorig et al., 2008). Regarding the mode 
of contact, in one study, the main mode of contact between patients and 
peer moderators was via a bulletin board in the secured online envi-
ronment (Lorig et al., 2008). In addition, e-mail reminders were sent to 
nonparticipants to encourage them to participate and contact between 
patients was made possible via the online discussion board (Lorig et al., 
2008). In another study, telephone contact was the main mode of con-
tact, typically lasting from 15 to 30 min on a weekly basis (Shigaki et al., 
2013). Besides, contact between patients was possible via biweekly 
scheduled chats, a discussion board, and a secured messaging system. 
Furthermore, in two studies, therapists sought contact via (semi)struc-
tured telephone calls combined with e-mail messages on a weekly or 
fortnightly basis (Peters et al., 2017; Friesen et al., 2017). The duration 
of these telephone calls was 5 to 10 min (Friesen et al., 2017) and 15 to 
20 min (Peters et al., 2017). Finally, in four studies, the main mode of 
contact between patients and the therapist was via secure messaging in 
the online treatment program (Ferwerda et al., 2017; Hedman-Lagerlöf 
et al., 2018; Simister et al., 2018; Vallejo et al., 2015). In one of these 
studies, therapists sent feedback messages on a weekly or biweekly basis 
(Ferwerda et al., 2017) and in another study, therapists sent feedback 
messages about one to three times per week (Hedman-Lagerlöf et al., 
2018). In the remaining studies, the frequency of personalized therapist 
contact was unclear (Simister et al., 2018; Vallejo et al., 2015). 

3.4. Risk of bias 

No study had a low risk of bias in all categories (see Figs. 2 and 3). 
Concerning selection bias, more than half of the included studies (Fer-
werda et al., 2017; Friesen et al., 2017; Hedman-Lagerlöf et al., 2018; 
Simister et al., 2018; Vallejo et al., 2015) reported a proper randomi-
zation method and allocation concealment (e.g., via a random number 
generator). In three studies this was insufficiently described, which 
resulted in an unclear risk of selection bias (Lorig et al., 2008; Peters 
et al., 2017; Shigaki et al., 2013). Regarding detection bias, one study 
was at a low risk of bias (Simister et al., 2018) and two other studies 
were at an unclear risk of bias, since blinding of outcome assessment was 
insufficiently described (Ferwerda et al., 2017; Shigaki et al., 2013). 
Five studies were at a high risk of bias concerning assessor blinding of 
outcome assessment, either because missing data were collected via 
phone (Lorig et al., 2008), or because the number of assessment points 
differed per group (Friesen et al., 2017; Hedman-Lagerlöf et al., 2018; 
Peters et al., 2017; Vallejo et al., 2015). Concerning attrition bias, all 
studies reported intention-to-treat (ITT) analyses except for one study 
(Shigaki et al., 2013), which resulted in a high risk of attrition bias for 
this study. Regarding reporting bias, three studies pre-registered their 
outcomes in a trial register (Ferwerda et al., 2017; Hedman-Lagerlöf 
et al., 2018; Lorig et al., 2008), whilst the protocols of two other studies 
could not be found in trial registers (Peters et al., 2017; Vallejo et al., 
2015), which resulted in an unclear risk of reporting bias for the latter 
studies. Moreover, three studies had inconsistencies between the mea-
surement instruments that were pre-specified in the protocol, and those 

Table 1 (continued ) 

Author, year; rheumatic 
condition; percentage 
female 

Intervention and 
control group, n 

Dropout, na 

(%) 
Country Intervention duration; 

mode, frequency, and 
duration of therapist contact 

Type of therapist Follow-up period 

Measurement 
follow-up 
17 (26%) 

Hedman-Lagerlöf et al., 
2018 
Fibromyalgia 
Percentage female: 
98% 

Internet-delivered 
exposure therapy, 70 
Waiting list, 70 

Intervention 
2 (3%) 
Measurement 
2 (2%) 
Intervention 
follow-up 
4 (6%) 
Measurement 
follow-up 
4 (3%) 

Sweden Intervention duration: 10 
weeks 
Mode/frequency/ 
duration therapist 
contact: about 1 to 3 times/ 
week coaching via 
asynchronous text 
messages. Reminders via 
text message or phone if a 
participant had been 
inactive for 4 days. In total, 
the average time therapists 
spent per participant was 
2.9 h (SD = 2.1; median =
2.6; IQR = 2.6). 

Licensed psychologists 
or graduate psychology 
students. Weekly 
supervision by a licensed 
psychologist with 
experience in treating 
fibromyalgia. 

No follow-up for the 
waiting list condition, 3 
months and 6 months 
follow-up after treatment 
for the internet-delivered 
exposure therapy.  

a See materials and methods. 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Other bias

Selective reporting (reporting bias)

Incomplete outcome data (attrition bias)

Blinding of outcome assessment (detection bias)

Allocation concealment (selection bias)

Random allocation sequence (selection bias)

Low risk of bias Unclear of bias High risk of bias

Fig. 2. Graph with risk of bias.  
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that were reported in the article, which led to a high risk of reporting 
bias (Friesen et al., 2017; Shigaki et al., 2013; Simister et al., 2018). The 
risk of other bias was mostly low in the included articles, except for two 
studies. First, in one study, individualized guided iCBT was compared 
with group face-to-face CBT (Vallejo et al., 2015), which may be a 
complicated comparison (high risk of other bias). Second, in another 
study, baseline results were not reported (Shigaki et al., 2013), so the 
potential baseline differences between the groups could not be examined 
(unclear risk of other bias). 

3.5. Outcome measures and effect sizes 

The outcome measures and between-group effects of the included 
two-arm studies (Ferwerda et al., 2017; Friesen et al., 2017; Hedman- 
Lagerlöf et al., 2018; Lorig et al., 2008; Shigaki et al., 2013; Simister 
et al., 2018) are summarized in Table 2 and the results of the three-arm 
study (Peters et al., 2017) are summarized below (not shown in table). 
One study did not report between-group significance levels and effect 
sizes (Vallejo et al., 2015) and is therefore not discussed below. Overall, 
guided iCBT was associated with improvements in psychological 
outcome measure(s) at posttreatment (i.e., depression in five out of six 
studies that included this outcome [Ferwerda et al., 2017; Friesen et al., 
2017; Hedman-Lagerlöf et al., 2018; Simister et al., 2018; Peters et al., 
2017], anxiety in three out of four studies [Ferwerda et al., 2017; 
Hedman-Lagerlöf et al., 2018; Peters et al., 2017], and self-efficacy in 
two out of three studies [Lorig et al., 2008; Shigaki et al., 2013]) when 
compared to a passive control condition, with effect sizes in the medium 
to large range (0.48 - 0.92). One out of three studies that measured pain 
catastrophizing, found a significant result at posttreatment (Peters et al., 
2017). When guided iCBT was compared to a different guided (iCBT) 
treatment form (i.e., an online positive psychology intervention), no 

difference in efficacy was found for psychological nor physical outcomes 
(Peters et al., 2017). 

Furthermore, results regarding physical outcomes (pain intensity 
and fatigue) were mixed when guided iCBT was compared to a passive 
control condition. In four out of seven studies that measured pain 
severity, improvements in the guided iCBT groups were noticeable at 
posttreatment (Friesen et al., 2017; Hedman-Lagerlöf et al., 2018; Lorig 
et al., 2008; Simister et al., 2018). In one out of four studies that 
included a fatigue measure, an improvement in the guided iCBT group 
was found at posttreatment (Hedman-Lagerlöf et al., 2018). Large effect 
sizes were found for both pain severity and fatigue in the studies that 
showed significant results (0.84-0.88). 

Regarding impact on daily life outcomes, two out of three studies 
found significant improvements in quality of life (Hedman-Lagerlöf 
et al., 2018; Shigaki et al., 2013) and three out of four studies found 
significant improvements in impact of the condition on daily life (Frie-
sen et al., 2017; Hedman-Lagerlöf et al., 2018; Simister et al., 2018) 
when guided iCBT was compared to a passive control condition, with 
medium to large effects (0.66-1.26). 

All outcomes considered, internet-based exposure therapy consis-
tently obtained positive results for psychological as well as physical and 
impact on daily life outcomes when compared to a waiting list control 
condition (Hedman-Lagerlöf et al., 2018). When comparing subgroups 
across all studies, no apparent differences in effects were found between 
studies on guided iCBT in fibromyalgia or musculoskeletal pain on the 
one hand and studies on guided iCBT in rheumatoid arthritis on the 
other hand. In the studies that included follow-up measurements, the 
post-treatment between-group effects were largely maintained at follow- 
up (see Table 2). 

Low risk of bias Unclear risk of bias High risk of bias

A B C D E F

Ferwerda et al. 

(2017)

Friesen et al. 

(2017)

Lorig et al. 

(2008)

Peters et al. 

(2017)

Shigaki et al. 

(2013)

Vallejo et al. 

(2015)

Simister et al. 

(2018)

Hedman-

Lagerlöf et al. 

(2018)

+

+ ‒

? ? ‒ +

? ? ‒ ?

? ? ? ?

?++ +

+

+

+

+

+

+

‒

? +

‒ +
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+

‒

‒ ‒
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Fig. 3. Risk of bias per study. Judgment of: A = proper random sequence (selection bias); B = allocation concealment (selection bias); C = blinding of outcome 
assessment (detection bias); D = incomplete outcome data (attrition bias); E = selective reporting (reporting bias), F = other bias. 
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Table 2 
Post-intervention and follow-up effects of guided iCBT for rheumatic conditions: two-armed studies with a passive control condition.  

Author, year Outcome Outcome 
measurea 

Significance level of between- 
group 
effects at post-treatmentb (time x 
group effects were reported if post- 
hoc between-group effects were not 
reported) 

Post-treatment between- 
group effect sizes (95% 
confidence intervals when 
reported in article)c 

Significance  
level of  
between-group  
effects at 
follow-upb 

Follow-up between-group 
effect sizes (95% confidence 
intervals when reported in 
article)c 

Friesen et al., 
2017 

General psychological ITT Follow-up at 1 month after treatment  

Depression  
Anxiety  
Self-efficacy 
Pain 
catastrophizing 

PHQ-9  
GAD-7  
PSEQ  
PRSS 

p = 0.005 (-)  
p = 0.124  
p = 0.060 (time x group) 
p = 0.066 (time x group) 

d = 0.72 (0.20 to 1.24)  
d = 0.40 (-0.11 to 0.91)  
d = 0.75 (0.23 to 1.27)  
d = 0.73 (0.21 to 1.25) 

There was only a follow-up for the treatment 
group, so no between-group effects were 
reported.  

Physical  
Pain 
Fatigue 

BPI 
FSI 

p = 0.001 (-)  
p = 0.365 (time x group) 

d = 0.87 (0.34 to 1.40) 
d = 0.59 (0.07 to 1.10)   

Impact on daily life  
Fibromyalgia 
impact 
Pain impact  

Quality of life 
(physical health) 
Quality of life 
(mental health) 

FIQ-R  
BPI-pain  
interference  
SF-12 
Physical 
SF-12 Mental 

p = 0.008  
p < 0.062 (time x group)  

p = 0.367 
p = 0.393 (time x group) 

d = 0.70 (0.17 to 1.22) 
d = 1.00 (0.46 to 1.54)  

d = 0.23 (20.27 to 0.74) 
d = 0.07 (20.44 to 0.57)  

Ferwerda 
et al., 2017 

General psychological ITT Follow-up at 3, 6, 9 and 12 months after 
treatment  

Depression 
Anxiety 

BDI 
IRGL 

p < 0.001 (-) 
p < 0.001 (-) 

d = 0.54 
d = 0.48 

For all analyses, time did not have a significant 
effect on the outcome. As a result, all the 
presented results represent group differences 
across all post- and follow-up assessment points.  

Physical  
Fatigue 
Pain 

CIS 
IRGL 

p = 0.06  
p = 0.35 

d = 0.24  
d = 0.11   

Impact on daily life  

Impact on daily 
life 

Composite  
score of  
scales of the  
IRGL and  
RAND- 36 

p = 0.09 d = 0.18  

Lorig et al., 
2008d General psychological ITT Follow-up at 12 months after entry to 

treatment  

Self-efficacy 
Arthritis SE  
scale p = 0.018 (+ time x group) n.r. 

p = 0.018 (+
time x group) n.r.  

Physical  

Pain 
Fatigue 

VNS 
VNS 

p < 0.001 (- time x group) 
p = 0.08 (time x group) 

n.r. 
n.r. 

p < 0.001 (- 
time x group) 
p = 0.08 (time x 
group) 

n.r. 
n.r.  

Impact on daily life  
n.r.      

Shigaki et al., 
2013 General psychological Non- ITT Follow-up at 9 months after treatment  

Depression 
Self-efficacy 

CES-D  
ASES 

p = 0.14  
p < 0.001 (+) 

0.44 
0.92 

p = 0.14  
p < 0.001 (+) 

0.49 
0.92  

Physical  
Pain today RADAR p = 0.24 0.37 p = 0.58 0.19  
Impact on daily life  
Quality of life QLS p = 0.003 (+) 0.66 p = 0.004 (+) 0.71 

Simister et al., 
2018 General psychological ITT Follow-up at 3 months after treatment  

Depression 
Pain 
catastrophizing 

CES-D 
PCS 

p = 0.020 (- time x group) 
p = 0.051 (time x group) 

d = 0.87 (0.34 to 1.39) 
d = 0.36 (-0.14 to 0.87) 

p = 0.020 (- 
time x group) 
p = 0.051 (- 
time x group) 

d = 0.56 (0.04 to 1.07) 
d = 0.26 (-0.24 to 0.76)  

Physical  

Pain SF-MPQ p = 0.010 (- time x group) d = 0.84 (0.32 to 1.36) 
p = 0.010 (- 
time x group) d = 0.11 (-0.39 to 0.62)  

Impact on daily life  
Fibromyalgia 
impact 

FIQ-R p < 0.001 (- time x group) d = 1.26 (0.70 to 1.80) p < 0.001 (- 
time x group) 

d = 1.59 (1.00 to 2.16) 

Hedman- 
Lagerlöf 
et al., 2018 

General psychological ITT 
Follow-up at 6 months and  
12 months after treatment  

(continued on next page) 
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3.6. Adverse effects of treatment 

One study described adverse events (Hedman-Lagerlöf et al., 2018), 
with 34% (24/70) of the internet-based exposure therapy participants 
reporting an adverse event at post-treatment (mainly increased pain), 
compared with 6% (4/70) of the participants in the waiting list control 
condition. Three percent (2/70) of the treatment group reported that the 
increased pain remained significant at the 6-month and 12-month 
follow-up. A regression analysis did not show a significant relationship 
between adverse events and treatment outcome and there were no re-
ports of serious adverse events related to treatment. Two studies re-
ported on deterioration in outcomes specifically (Friesen et al., 2017; 
Simister et al., 2018). In the study of Simister et al. (2018), participants 
receiving online acceptance and commitment therapy regressed on 
measures of valued living and cognitive fusion from post-treatment to 
follow-up, compared to participants receiving treatment-as-usual. In the 
study of Friesen et al. (2017), 13% of participants (4/30) in both the 
treatment and waiting list control condition showed clinical deteriora-
tion on the GAD-7 and scored within the clinical ranges at post- 
treatment. Three percent (1/30) of participants in the treatment con-
dition and 10% (3/30) of participants in the waiting list control condi-
tion, demonstrated clinical deterioration on the PHQ-9 measure and 
scored within the clinical ranges at post-treatment. Three percent (1/30) 
of both the treatment and waiting list control condition participants 
showed clinical deterioration and scored within the clinical ranges for 
both the GAD-7 and PHQ-9 at post-treatment. 

4. Discussion 

To our knowledge, this is the first review to systematically summa-
rize the efficacy of guided iCBT as a self-management intervention for 
rheumatic conditions. An overview of the efficacy of this type of inter-
vention was provided, based on psychological, physical, and impact on 
of daily life measures in eight included studies. The findings showed that 
guided iCBT has the potential to improve rheumatic patients' psycho-
logical functioning and the impact of the disease on daily life, whilst the 
effects on physical outcomes were mixed. A promising result in the 
current review was that the improvements in the guided iCBT groups 
were mostly maintained at follow-up. This highlights the potential of 

this treatment form to improve the wellbeing of patients with rheumatic 
conditions in the long term. Still, these findings should be interpreted 
with some caution, considering the varying levels of methodological 
quality of the included studies. 

Medium to large effects of guided iCBT were found for the psycho-
logical outcomes of depression (Ferwerda et al., 2017; Friesen et al., 
2017; Hedman-Lagerlöf et al., 2018; Simister et al., 2018; Peters et al., 
2017), anxiety (Ferwerda et al., 2017; Hedman-Lagerlöf et al., 2018; 
Peters et al., 2017), self-efficacy (Lorig et al., 2008; Shigaki et al., 2013), 
and pain catastrophizing (Peters et al., 2017) as well as for the impact of 
the disease on daily life (Friesen et al., 2017; Hedman-Lagerlöf et al., 
2018; Simister et al., 2018) and quality of life (Hedman-Lagerlöf et al., 
2018; Shigaki et al., 2013). A similar trend, albeit more modest, was 
described in previous research (Buhrman et al., 2016; Mehta et al., 2019; 
Van Beugen et al., 2014; Vugts et al., 2018; White et al., 2020). For 
instance, four meta-analytic reviews on guided (iCBT) interventions in 
chronic pain or chronic somatic conditions in general, found improve-
ments in psychological outcome measures with small (Van Beugen et al., 
2014; White et al., 2020), small to moderate (Buhrman et al., 2016) and 
moderate (Mehta et al., 2019) effect sizes. Moreover, in two different 
meta-analyses on computer-based interventions for patients with 
chronic pain or functional somatic syndromes, small to medium effects 
were found for impact on daily life outcomes (Buhrman et al., 2016; 
Vugts et al., 2018). The positive effects of guided iCBT on psychological 
functioning and impact of the disease on daily life as described in the 
current review, emphasize the value of psychological treatment as an 
addition to medical treatment of rheumatic conditions. Better psycho-
logical functioning, such as higher self-efficacy and lower levels of 
depression has previously been associated with better treatment 
adherence, lower disease severity, lower healthcare use, and a higher 
quality of life (De Achaval and Suarez-Almazor, 2010). Furthermore, the 
current review shows the value of internet-based exposure therapy, 
which consistently obtained positive effects for psychological as well as 
physical and impact on daily life outcomes (Hedman-Lagerlöf et al., 
2018). Internet-based exposure therapy focuses on exposing patients to 
their pain without the use of avoidance behaviors. This type of therapy 
may thus be an effective treatment for patients with rheumatic condi-
tions who exhibit these pain avoidance behaviors which can ultimately 
exacerbate chronic pain and disability, in line with the previously 

Table 2 (continued ) 

Author, year Outcome Outcome 
measurea 

Significance level of between- 
group 
effects at post-treatmentb (time x 
group effects were reported if post- 
hoc between-group effects were not 
reported) 

Post-treatment between- 
group effect sizes (95% 
confidence intervals when 
reported in article)c 

Significance  
level of  
between-group  
effects at 
follow-upb 

Follow-up between-group 
effect sizes (95% confidence 
intervals when reported in 
article)c 

Depression 
Anxiety 

PHQ-9 
GAD-7 

p < 0.001 (- time x group) 
p < 0.001 (- time x group) 

d = 0.66 (0.32 to 1.00) 
d = 0.67 (0.32 to 1.01) 

No between-group effects were reported at 
follow-up, since the waitlist condition was 
crossed over to treatment then.  

Physical  
Pain 
Fatigue 

FIQ-pain 
FSS 

p < 0.001 (- time x group) 
p < 0.001 (- time x group) 

d = 0.86 (0.51 to 1.20) 
d = 0.88 (0.53 to 1.22)   

Impact on daily life  
Fibromyalgia 
impact 
Quality of Life 

FIQ 
BBQ 

p < 0.001 (- time x group) 
p < 0.001 (+ time x group) 

d = 0.90 (0.55 to 1.24) 
d = 0.73 (0.38 to 1.07)   

a ASES= Arthritis Self-Efficacy Scale; BDI= Beck Depression Inventory; BPI= Brief Pain Inventory; BBQ = Brunnsviken Brief Quality of Life Scale; CIS= Checklist 
Individual Strength; CES-D= Center for Epidemiologic Studies Depression Scale; FIQ-R= Fibromyalgia Impact Questionnaire – Revised; FSI= Fatigue Symptom In-
ventory; FSS = Fatigue Severity Scale; GAD-7= Generalized Anxiety Disorder-7; HDS= Health Distress Scale; IRGL= Invloed van Reuma op Gezondheid en Leefwijze 
(Effect of Rheumatic Disease on Health and Lifestyle); ITT=intent-to-treat analysis; PCS = Pain Castastrophizing Scale; PHQ-9= Patient Health Questionnaire-9; 
PSEQ= Pain Self-Efficacy Questionnaire; PRSS= Pain-Related Self-statements Scale; QLS = Quality of Life Scale; RADAR= Rapid Assessment of Disease Activity in 
Rheumatology; SF-12 = Short Form-12; SF-MPQ = McGill Pain Questionnaire-short form; VNS = Visual Numeric Scale 

b (-) = statistically significant effect indicating a reduction in the outcome for the guided iCBT condition when compared to the control condition, (+) = statistically 
significant effect showing an increase in the outcome for the guided iCBT condition when compared to the control condition 

c n.r. = not reported 
d Since the study mentioned measurements at 6 months and at 12 months, whereas the intervention duration was 6 weeks, the 6-month measurement has been 

considered a post-treatment measurement in this review 
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described Fear-Avoidance Model (Lethem et al., 1983; Shim et al., 2018; 
Vlaeyen and Linton, 2012). 

Regarding physical outcomes, the results were mixed with a slight 
majority of studies showing positive effects of guided iCBT on pain 
(Friesen et al., 2017; Hedman-Lagerlöf et al., 2018; Lorig et al., 2008; 
Simister et al., 2018) and a majority of studies showing no effects of 
guided iCBT on fatigue (Ferwerda et al., 2017; Friesen et al., 2017; Lorig 
et al., 2008). Previous meta-analyses on somatic conditions in general, 
however, confirmed significant effects for these outcomes in favor of 
iCBT (Buhrman et al., 2016; Van Beugen et al., 2014; Vugts et al., 2018). 
For example, previously, small to large significant effects for physical 
outcomes were found in a meta-analytic review on guided iCBT in 
chronic somatic conditions in general (Van Beugen et al., 2014). Besides, 
small to medium effects for these outcomes were found in two meta- 
analyses on computer-based interventions for patients with chronic 
pain or functional somatic syndromes (Buhrman et al., 2016; Vugts 
et al., 2018). The included interventions in the review were not pri-
marily aimed at improving patients' physical health but rather at 
improving patients' skills in coping with the consequences of a chronic 
disease in daily life, which may have contributed to the mixed results 
concerning physical outcomes. The findings emphasize the value of 
guided iCBT as an addition to pharmacological care, where iCBT has a 
primary focus on improving psychological outcomes and the impact of 
the disease on daily life. 

Regarding potential negative effects of guided iCBT, adverse events 
were reported in only one study and deterioration in outcomes in two 
studies. Whilst a minority of participants in the discussed studies expe-
rienced more symptoms in certain areas after treatment (Hedman- 
Lagerlöf et al., 2018; Friesen et al., 2017) or participants showed dete-
rioration in a minority of measurement scales (Simister et al., 2018), it is 
unknown what factors exactly contributed to these results. Previous 
articles have stressed the need for further exploration of potential 
negative effects of iCBT and their causes (Andersson et al., 2019; 
Etzelmueller et al., 2020; Holmes et al., 2018; Rozental et al., 2018). For 
instance, further research should focus on the relationship between 
participant characteristics and deterioration in outcomes to optimize 
iCBT. Besides, future studies should consistently report on adverse 
events to inform on the safety of the treatment. 

The findings of this review should be considered in the light of some 
limitations. First, the small number of included studies with their diverse 
application of iCBT limits the generalizability of the effects of guided 
iCBT in rheumatic conditions. Second, the high attrition rates in the 
selected studies (i.e., 25% intervention dropouts, 21% measurement 
dropouts, 32% intervention follow-up dropouts, and 28% measurement 
follow-up dropouts) and small sample size in some studies also limit 
broad interpretation of the summarized results. Non-adherence is a 
common issue in (internet-based) behavioral interventions (Van Beugen 
et al., 2014) and although there were measures taken to prevent this in 
the included articles (e.g., personalized reminders and feedback), it is 
unclear to what extent these methods were helpful. Future research is 
needed to assess the effects of persuasive technology features (e.g., on-
line praise, reminders, rewards, modeling [Oinas-Kukkonen and Har-
jumaa, 2008]) on increasing adherence. Third, the selection of patients 
in the included articles differed in type of rheumatic condition, which 
complicates generalization of results. Due to a low number of included 
studies in this review, and heterogeneity in both measurement in-
struments and in study quality, we decided against separate (meta-an-
alytic) analyses of outcomes per condition. Besides, the sample size of 
included studies consisted mostly of female participants, which is 
generally reflective of prevalence rates in rheumatic conditions (Van 
Vollenhoven, 2009). However, the generalization of results to male 
patients with rheumatic conditions may be more complicated. Fourth, 
all studies included an unclear risk of bias and/or a high risk of bias of 
some form, which may affect interpretation of results. For instance, 
methods were regularly insufficiently described which resulted in an 
unclear risk of bias in several areas (e.g., random sequence generation, 

allocation concealment). RCTs without reported adequate allocation 
concealment have been shown to overestimate treatment effects (Pildal 
et al., 2007). Moreover, publication bias could not be reliably evaluated 
due to lack of power, since the review contains less than 10 studies 
(Dalton et al., 2016). A publication bias could not be precluded. Fifth, 
mediators and moderators of treatment effects could not be examined in 
this review due to the limited number of included studies. Future studies 
should focus on how different iCBT intervention components (e.g., 
relaxation, psycho-education) impact psychological, physical, and 
impact on daily life outcomes in rheumatic conditions. Furthermore, 
future studies should address which patient characteristics are related to 
the feasibility, acceptability, and efficacy of guided iCBT for rheumatic 
conditions and what subgroups can benefit most from which iCBT 
components. For instance, it is previously suggested that adults with a 
lower age, female sex, higher educational levels, and higher initial 
interference of functioning are relatively more responsive towards on-
line interventions (Vugts et al., 2018). Such predictive factors, and how 
the needs of other subgroups can be met as well, need to be further 
researched. Lastly, considering the high healthcare costs of rheumatic 
conditions (Berger et al., 2007; Hresko et al., 2018; Lacasse et al., 2016; 
Yelin et al., 2007), cost-effectiveness analyses are important to include 
in future research to advance implementation of iCBT for rheumatic 
conditions in clinical practice. 

In conclusion, the findings in this review suggest that guided iCBT 
may relieve psychological symptoms and the impact of the disease on 
daily life in patients with rheumatic conditions, such as fibromyalgia, 
rheumatoid arthritis, and osteoarthritis, which is promising for the 
implementation of iCBT for these conditions in clinical practice. A focus 
on guided iCBT as a self-management intervention could aid patients to 
develop a skill set to cope with the consequences of their chronic disease 
in the short and long term. Exposure as part of this skill set may be a 
promising development to improve psychological, as well as physical, 
and impact on daily life outcomes. It appears relevant to offer guided 
iCBT as part of a multidisciplinary stepped-care model, where patients 
with rheumatic conditions who experience adjustment problems can 
receive this treatment in addition to their pharmacological treatment. 
Patients could be screened for distress and those scoring high on distress 
could be offered an iCBT treatment tailored to their adjustment prob-
lems and risk and resilience factors in a step-up approach (e.g., Evers 
et al., 2014). Finally, in order to advance implementation, more, larger 
and higher-quality studies are needed to firmer establish the efficacy of 
guided iCBT for rheumatic conditions, whilst including a focus on 
moderator analyses, feasibility, safety of the intervention, and cost- 
effectiveness as well. 
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