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Abstract 

Background: The burden caused by chronic pain is significant, affecting at least 10 percent of the world´s popula-
tion. While internet-based treatments based on cognitive behavioral therapy (CBT) have been shown to be promis-
ing in this area, attrition levels vary significantly. The purpose of this study was to investigate predictor variables for 
participants’ adherence to an internet-based CBT treatment for individuals with chronic pain as well as to investigate 
associations between adherence and treatment outcome.

Methods: Data for this study was retrieved from a randomized controlled trial including 95 individuals with chronic 
pain who received internet-based CBT. Treatment adherence was studied through three outcome variables: treatment 
progress, treatment completion and exercise completion. The predictor variables were grouped into four clusters: 
background variables (age, gender, marital status, level of education, and typical computer usage); the second cluster 
included health status variables (sick leave, current psychiatric diagnosis, previous psychotherapy for pain, current 
pharmacological treatment, previous depression, current depression, and current depressive symptoms); the third 
cluster included pain-related variables (opioid medication, history of pain, and pain symptoms) and the fourth cluster 
included motivation variables (measured with treatment preference, treatment credibility, compliance to the treat-
ment schedule and contact with the therapists).

Results: Findings showed that treatment progress was predicted by higher treatment credibility at baseline, whereas 
participants who were behind schedule in the second week of the program finished fewer treatment modules. When 
analyzing each cluster of predictor variables separately, current depressive symptoms also predicted fewer completed 
treatment modules. Among the pain-related variables, higher pain acceptance was the only predictor for completing 
more treatment modules. Treatment completion (which in this study was defined as having completed at least 75% 
of treatment modules) was predicted by higher treatment credibility and fewer depressive symptoms at baseline, and 
was thus similar to the results regarding treatment progress. Finally, all adherence variables predicted the treatment 
outcome pain interference.
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Background
Chronic pain is a disabling condition that severely low-
ers the quality of life for many people and is very costly 
for society [1, 2]. While chronic pain can seldom be alle-
viated completely by medication or behavioral interven-
tion, pain management programs can often ameliorate 
the pain symptoms and increase the quality of life for 
many patients. A range of programs based on cognitive 
behavioral therapy (CBT) have been shown to be effec-
tive in this regard. Individuals who are treated with CBT 
experience less pain and distress, though effect sizes are 
typically small to moderate [3]. The demand for these 
types of treatments is greater than what is currently 
available or possible to provide within strained health 
service budgets [1]. Internet-based CBT (iCBT) pain 
management programs may be more accessible and cost-
effective. Previous studies have shown that iCBT can be 
effective in ameliorating pain-related symptoms such as 
catastrophizing, emotional distress and disability [4, 5]. 
However, not all patients benefit from these programs 
and some patients show low adherence, or discontinue 
their treatment for various reasons [4]. The precise rela-
tionship between treatment adherence and treatment 
outcomes in iCBT is still unclear, but it can be assumed 
that at least some level of adherence is necessary for the 
treatment to have an effect.

Treatment adherence in iCBT studies is often assessed 
by measuring the degree to which participants access 
the treatment, for example for how often the partici-
pants log on to a treatment webpage. Arguably, this is 
a rather crude measurement as it can be assumed that 
mere access to a treatment program is not enough and 
that participants need to engage with exercises or assign-
ments in order to benefit from the treatment. In a previ-
ous study of participants in an online stress management 
program, it was found that completion of treatment exer-
cises was more strongly associated with positive treat-
ment effects than more generally accessing the program 
[6]. This is largely congruent with face-to-face CBT, for 
which it has been shown that completing exercises or 
assignments is associated with positive  treatment out-
comes [7]. In CBT it is assumed that translating what is 

learnt in therapy into daily behavioral changes is essen-
tial, and overall that behavior change is important for 
positive outcomes [8].

The focus in CBT is to train patients to use cognitive 
and behavioral strategies designed to reduce psychologi-
cal distress and minimize the negative impact of pain on 
daily function. Maladaptive cognitions and behaviors that 
contribute to the maintenance of disability are targeted. 
Different cognitive and behavioral techniques are pre-
sented; such as cognitive restructuring, applied relaxa-
tion, exposure to pain symptoms (controlled exposure to 
painful sensations in order to facilitate behavioral flexibil-
ity) and education about the effects of chronic pain in the 
person’s daily life [9]. In the last decade, there has been 
growing interest in the effectiveness of Acceptance and 
Commitment Therapy (ACT) and other third-generation 
CBT interventions. An important aspect of ACT is the 
awareness and non-judgmental acceptance of all experi-
ences, both negative and positive, as well as identification 
of valued life directions and committed action toward 
goals that support those values. ACT focuses on improv-
ing functioning and decreasing interference of pain with 
value-driven action [10, 11].

The treatment in the present study was based on the 
CBT and ACT-techniques described above and targeted 
various forms of psychological distress such as depres-
sive symptoms, anxiety and insomnia. The treatment was 
delivered through the internet and participants received 
instruction in different CBT techniques tailored to the 
participants reported symptoms; e.g., behavioral activa-
tion, techniques to manage worry, applied relaxation, and 
exposure exercises. A more detailed description of the 
treatment content will be published separately [12].

Previous studies on iCBT have shown that both treat-
ment adherence and treatment outcomes vary consid-
erably [4], and it has been shown that variables such as 
gender as well as psychiatric symptoms may predict who 
will adhere to as well as benefit from iCBT [13]. Inves-
tigating predictor variables for treatment adherence may 
help in early identification of patients who may need 
additional support or who are less likely to benefit from 
the treatment format. If iCBT is to be offered to a wider 
range of patients, there is a need to not only investigate 

Conclusions: Low treatment credibility, depressive symptoms and falling behind the treatment schedule early on 
were the most important predictor variables for low treatment adherence, while a number of demographical and 
pain-related variables were not related to adherence. The results from this study may help clinicians identify patients 
who are less likely to complete, and thus benefit from, their pain treatment.

Trial registration ClinicalTrials.gov NTC03316846.
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whether the programs are effective but also for whom 
they are effective and whether some patients should be 
offered alternative formats.

The aim of the present study was to investigate predic-
tor variables for adherence to an internet-based CBT pro-
gram for individuals with chronic pain and psychological 
distress, as well as to investigate associations between 
adherence and treatment outcomes. Since, to our knowl-
edge, no previous study has investigated predictors for 
adherence in this patient group, this study included a 
large number of variables related to participants back-
grounds, health, pain and motivation.

Methods
Design, procedure and participants
Data for this study was retrieved from a previously con-
ducted iCBT study for individuals with chronic pain [12]. 
Participants were recruited from a specialist pain clinic 
at the Uppsala University Hospital in Sweden. Inclusion 
criteria required that participants had experienced pain 
for more than three months, reported at least one form 
of psychological distress, had been medically assessed for 
their pain condition within one year before the screen-
ing was conducted, had access to a personal computer 
with internet access, and had the ability to read and write 
Swedish fluently (as the treatment material was written 
in Swedish). Patients were excluded if they were currently 
undergoing or planning to start CBT during the course 
of the study; if they had made major changes to their 
medications during the last two months; had planned 
surgical interventions during the timeframe of the study, 
or reported significant symptoms of severe depression 
(> 16 points in the M.I.N.I. suicide assessment section 
with clinical assessment); psychosis (met M.I.N.I. criteria 
for ongoing psychotic episode), or substance abuse (met 
M.I.N.I. criteria for ongoing substance abuse disorder). 
In addition, participants who did not log in to the treat-
ment platform to fill out the baseline measurements were 
excluded.

After a structured screening and initial technical assis-
tance via telephone, a total of 187 participants fulfilled 
the inclusion criteria and were randomized to either 
iCBT (n = 95) or a waiting list control group (n = 92). The 
present study only included data from the iCBT group 
(n = 95). The intervention consisted of 6–13 modules, 
each designed to be completed in one week. Treatment 
content was individualized by assigning modules to each 
participant targeting the specific psychological issues 
described by the participant in the initial screening. All 
modules included written information and instructions 
related to the current module’s theme and concluded in 
1–3 practical exercises. Content was in the form of text, 
images and audio. Participants were asked to report the 

results of their exercises at the end of each module. Their 
assigned therapist then reviewed and provided feedback 
(mainly consisting of positive reinforcement and answers 
to questions) within 24h on weekdays, using a secure 
messaging function on the treatment platform. Therapist 
assignment was randomized, and therapists were four 
students in the fifth year of a five-year clinical psycholo-
gist professional degree program, as well as one licensed 
psychologist. Therapists were supervised by a licensed 
psychologist and psychotherapist with extensive expe-
rience in treating chronic pain. All therapists had CBT 
training and clinical experience. The treatment content 
and all measurements were delivered online though the 
treatment platform developed at the Uppsala University 
Hospital. Participants were asked to fill out a battery of 
self-report questionnaires before, during, and after the 
intervention; All 95 participants in the iCBT-group pro-
vided data from pre-treatment assessments. Follow-up 
data was gathered for the intervention group 12 months 
after the end of treatment.

Outcome variables
Treatment adherence was divided into three variables 
labeled treatment progress, treatment completion and 
exercise completion. These three variables aimed to 
investigate both the more superficial aspect of adher-
ence, corresponding to working one’s way through the 
treatment modules and finishing the treatment program, 
as well as a deeper aspect of adherence corresponding to 
actively working with the exercises included in the treat-
ment program to a higher extent. Consequently, treat-
ment progress was assessed by counting the proportion 
of the assigned number of treatment modules each par-
ticipant had completed at the end of the treatment period 
(range 0–100%). Treatment completion was assessed by 
assessing each participant’s progress through the pro-
gram and coding 0 if the participant had completed < 75% 
of the modules and 1 if the participant had com-
pleted ≥ 75% of the modules at the end of the study. Exer-
cise completion was assessed by counting the proportion 
of the assigned number of completed exercises for each 
participant over the whole treatment (range 0–100%). 
Exercises were smaller optional tasks meant to facilitate 
engagement and comprehension of the material, and 
were designed to take no more than 5 min to complete. 
Treatment outcome was measured with the MADRS-S 
and the MPI Pain interference scales (please see below) 
that were used as the primary outcomes in the original 
study [12]. For both outcome variables, the change score 
between pre- and post-treatment was calculated.
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Predictor variables
A review of published research showed that there are 
few consistent predictor variables for adherence and 
outcomes of pain treatment [14]. Variables that have 
been found to predict outcomes in some (but not all) 
studies include: gender, age, level of education, baseline 
pain severity and disability, coping style, and psychiat-
ric symptoms [14, 15]. Regarding internet-based treat-
ment, a few variables have consistently been associated 
with treatment outcomes, including psychiatric symp-
toms and treatment credibility, while results regarding 
demographical variables are mixed [16–19]. Based on 
the research literature and our clinical experience work-
ing with this patient population, potential predictor 
variables were identified and grouped into four clusters. 
The first cluster included the background variables; age 
(years), gender (female/male), marital status (married or 
cohabitant/single), level of education (high school/uni-
versity), and estimated computer usage (hours per day). 
The second cluster included the health status variables; 
sick leave (number of days last year), current psychiatric 
diagnosis (yes/no), previous psychotherapy for pain (yes/
no), current depression (yes/no), and current depressive 
symptoms (MADRS-S, Montgomery-Åsberg Depres-
sion Rating Scale) [20]. The third cluster included the 
pain-related variables opioid medication (yes/no), his-
tory of pain (years), pain acceptance (CPAQ, Chronic 
Pain Acceptance Questionnaire) [21] and pain symptoms 
(CPAQ, MPI, Multidimensional Pain Inventory) [22]. The 
fourth cluster included the motivation variables; treat-
ment preference (the participant’s preferred treatment 
content, see below), treatment credibility (TCS, Treat-
ment Credibility Scale) [23, 24], and whether the partici-
pant followed the treatment schedule the first two weeks 
(yes/no). The characteristics of each predictor variable 
are described in “Appendix”.

Background and health status variables were collected 
at the structured screening interview by phone, with the 
exception of current depressive symptoms which was 
measured with the MADRS-S [20], filled out digitally by 
the participants. The MADRS-S is a 9-item self-report 
version of a questionnaire measuring depressive symp-
toms on a scale from 0 to 6, where higher values indicate 
a higher degree of depressive symptoms.

Pain-related variables (opioid medication and history 
of pain) were also collected during the screening inter-
view via phone. However, the pain-related instruments 
CPAQ [21] and MPI [22], were answered digitally. The 
CPAQ [21] is a questionnaire assessing pain accept-
ance on 20-items divided in two subscales: pain willing-
ness (willingness to experience pain, rated from 0 to 54) 
and activity engagement (engaging in activities despite 
the pain, rated from 0 to 66). The MPI [22] measures 

psychosocial and behavioral consequences of chronic 
pain. The present study used the Swedish version of the 
first section of the MPI [25], consisting of 22 items and 
five subscales with scores ranging from 0 to 6: pain sever-
ity (current degree of pain), pain interference (how much 
pain interferes with daily functioning), life control (per-
ceived control over ones’ life), affective distress (level of 
emotional distress) and social support (perceived support 
received by others).

Treatment motivation variables were collected using 
information from the screening phone interview; by 
recording treatment logs, messages and timestamps; as 
well as the instrument TCS [23, 24]. The variable treat-
ment preference consisted of 11 categories (pain coping, 
pain relief, acceptance, anxiety, depression, relationships, 
sleep, tension, stress, knowledge, and other) aimed to 
capture participants’ needs by asking the participants 
about their distress and hopes for the treatment in the 
initial interview. The TCS measures perceived cred-
ibility of a treatment with 5-items asking questions such 
as “How logical does this treatment seem to you?”, with 
the participants answering each question on a scale of 1 
(“Not at all”) to 10 (“Very”).

Analysis
Before analysis, data was screened for outliers, and nor-
mality, linearity, and homoscedasticity was evaluated 
by examining residual scatterplots between predicted 
variables and errors of prediction. These were found to 
deviate for a number of variables: sick-leave showed 
a bimodal distribution and was therefore split at the 
median and recoded into a dichotomous variable, and 
the variables computer time and history of pain were 
found to be skewed and were therefore log-transformed. 
Because subscales were entered into the analyses, multi-
collinearity was assessed by analyzing the variance infla-
tion factor for each predictor variable, and found to be 
non-problematic.

Bivariate regression analysis was first used to identify 
candidate (P < 0.10) predictor variables for each adher-
ence variable. All identified predictor variables were 
included in subsequent multiple regression analyses 
using a backward deletion process for each adherence 
variable. Then, bivariate regression analysis was used to 
investigate whether the adherence variables could sig-
nificantly predict the two treatment outcome variables, 
while controlling for pre-treatment scores. Linear regres-
sion was used for the continuous outcome variables 
treatment progress and exercise completion, and logistic 
regression was used for the dichotomous outcome varia-
ble treatment completion. Linear regression was used for 
the two treatment outcome variables. Cox-Snell R2 and 
Nagelkerke R2 were used as a measure of overall model 
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fit in the logistic regression analyses, and R2 was used 
in the linear regression analyses. Because some of the 
variables had distributions that deviated somewhat from 
normality, the final regression models were confirmed 
using robust regression analyses with bootstrap and bias 
correction. The sample size of 95 was deemed adequate 
for regression analysis of a maximum of seven predictor 
variables for each outcome variable. A p value of 0.05 was 
considered the threshold for statistical significance if not 
stated otherwise, whereas exact p values were reported 
for the final analyses.

Results
Treatment progress
In the first bivariate phase of analysis, the following pre-
dictor variables for number of completed treatment 
modules were identified; sick-leave, depressive symptoms 
(MADRS-S), pain acceptance (CPAQ Willingness), MPI 
Life control, late second week, and treatment credibility 
(TCS). In the subsequent multiple regression analysis, 
late second week (B = − 0.20, SE = 0.08, 95% CI = − 0.35 
to − 0.05, β = − 0.33, t = 2.72, p = 0.009), depressive 
symptoms (B = − 0.01, SE = 0.01, 95% CI = − 0.02 to 
− 0.01, β = − 0.41, t = 3.43, p = 0.001) and treatment 
credibility (TCS, B = 0.01, SE = 0.01, 95% CI = 0.01–0.02, 
β = 0.25, t = 2.11, p = 0.040) remained as significant pre-
dictor variables (R2 = 0.28). Analyzing each cluster of 
predictor variables separately showed that depressive 
symptoms (MADRS-S) was a significant health-related 
predictor while pain acceptance (CPAQ Willingness) was 
a significant pain-related predictor, and late second week 
and treatment credibility (TCS) were significant engage-
ment predictors for number of completed treatment 
modules. Please see Table 1 for predictor cluster details.

Treatment completion
In the bivariate phase of the logistic regression analysis, 
sick-leave, pain acceptance (CPAQ Willingness), depres-
sive symptoms (MADRS-S), pain interference (MPI 
Interference subscale), and treatment credibility (TCS) 
were significant predictors for completing the treat-
ment. Comparing the models from multivariate logistic 
regression analyses comprising these variables resulted 
in a final model including only MADRS-S and TCS 
(R2 = 0.17/0.23), see Table 2.

Completed exercises
In the bivariate phase of analysis, late second week and 
treatment credibility were identified as predictor varia-
bles for number of completed treatment exercises. In the 
subsequent multiple regression analysis only treatment 
credibility remained as a significant predictor for com-
pleted exercises (R2 = 0.15), see Table 3.

Table 1 Predictor variables within each cluster for number of completed treatment modules (n = 95)

MADRS Montgomery-Åsberg Depression Rating Scale, MPI Multidimensional Pain Inventory, CPAQ Chronic Pain Acceptance Questionnaire, TCS Treatment Credibility 
Scale

Completed treatment modules B (SE) 95% CI β t P

Health variables

 Sick-leave − 0.09 (.09) − 0.27; 0.09 − .12 0.97 .337

 MADRS-S − 0.01 (0.01) − 0.02; − 0.01 − .36 2.93 .005

Pain variables

 MPI Life Control 0.05 (0.04) − 0.02; 0.12 .15 1.38 .170

 CPAQ Willingness 0.01 (0.01) 0.01; 0.02 .32 3.04 .003

Engagement variables

 Late second week − 0.16 (0.07) − 0.30; − 0.02 − .26 2.22 .030

 TCS 0.01 (0.01) 0.00; 0.02 .24 2.07 .043

Table 2 Predictor variables for treatment completion (n = 95)

MADRS Montgomery-Åsberg Depression Rating Scale, TCS Treatment Credibility 
Scale

Completed 
treatment

B (SE) W p OR 95% OR

MADRS-S − .08 (.03) 8.03 .005 .92 .86; .97

TCS .08 (.03) 5.16 .023 1.08 1.01; 1.15

Table 3 Predictor variables for number of completed exercises 
(n = 95)

TCS Treatment Credibility Scale

Completed 
treatment 
exercises

B (SE) 95% CI β t P

Late second week − 0.08 (0.05) − 0.18; − 0.02 − .19 1.69 .096

TCS .01 (.001) 0.01; .0.02 .34 2.99 .004
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Treatment outcome
Change in depressive symptoms could not be signifi-
cantly predicted by the adherence variables treatment 
progress (B = 4.39, SE = 2.43, 95% CI = − 0.46 to 9.24, 
β = 0.23, t = 1.81, p = 0.076), treatment completion 
(B = 1.64, SE = 1.66, 95% CI = − 1.67 to 4.95 β = 0.13, 
t = 0.99, p = 0.33), or completed exercises B = 3.84, 
SE = 3.96, 95% CI = − 0.2.75 to 10.43, β = 0.15, t = 1.17, 
p = 0.25).

Change in pain interference could be significantly pre-
dicted by treatment progress (B = 0.78, SE = 0.32, 95% 
CI = 0.15–1.41, β = 0.30, t = 2.47, p = 0.016), treatment 
completion (B = 0.59, SE = 0.21, 95% CI = 0.16–1.02, 
β = 0.33, t = 2.76, p = 0.008) and completed exercises 
(B = 0.84, SE = 0.03, 95% CI = 0.02—0.14, β = 0.33, 
t = 2.81, p = 0.007).

In a post-hoc bivariate regression analysis, treatment 
credibility was a significant predictor for both change in 
depressive symptoms (B = 0.27, SE = 0.10, 95% CI = 0.06–
0.47, β = 0.30, t = 2.76, p = 0.012) and pain interfer-
ence (B = 0.03, SE = 0.14, 95% CI = 0.01–0.06, β = 0.28, 
t = 2.32, p = 0.005).

Discussion
The aims of this study were to investigate whether adher-
ence to an internet-based CBT program could be pre-
dicted at baseline or early in treatment, and whether 
adherence in turn could predict treatment outcomes. 
Though measurements of adherence vary across stud-
ies, low adherence to a treatment suggests that  a lower 
“dose” of received treatment content has been received, 
and could imply lower engagement and motivation. It 
is not surprising then, that greater adherence relates to 
improved treatment outcomes [16, 26–28], highlight-
ing the importance of improving adherence to treat-
ment. These results were partly replicated in the current 
study in which greater adherence was associated with 
improvement in pain interference but not in depressive 
symptoms. The reasons for these differences have not 
been clearly established. One possibility is that depres-
sive symptoms are more affected by e.g., early treatment 
content, being in contact with a therapist, or other fac-
tors that were not assessed in the current study. Further, 
reducing pain interference requires more complex inter-
ventions that involve several aspects of an individual’s 
life. Accordingly, while pain interference was targeted 
in all modules of the present trial, depression was tar-
geted in specific, early modules. The rationale for placing 
behavioral activation modules early in the treatment was 
that improvements in mood and a higher activity level 
were thought to have the potential to improve adherence 
to later treatment content. Additionally, several partici-
pants reported conflicting schedules or a lack of time as 

reasons of attrition, implying activities that might them-
selves have functioned as type of behavioral activation. 
This could be an explanation why interference was pre-
dicted by adherence and not depression.

In the present study, adherence was divided into 
three variables. The first, treatment progress, could be 
predicted by reported treatment credibility (TCS score) 
at baseline, depressive symptoms, and by the partici-
pant being behind schedule in the second week of the 
program. Treatment credibility has shown to be a reli-
able predictor for adherence to internet-based treat-
ments in a number of studies [13] and will be further 
discussed below. As seen in previous studies, elevated 
depressive symptoms are a common risk factor for 
lower adherence to internet-based interventions. Our 
observation that participants who were behind sched-
ule in the second week of the program also finished 
fewer treatment modules is not surprising since some 
of these participants continued to lag behind the rec-
ommended schedule and had difficulties in finishing 
the treatment during the study period, or decided to 
discontinue the treatment. Still, it is important to note 
that early signs of non-adherence to a treatment pro-
gram seems to indicate that the participant will not 
follow through with the program. This pattern has 
been seen in other studies as well [29] and may help 
researchers or clinicians who work with these pro-
grams identify participants who are at risk of dropping 
out of the program. For example, participants who are 
not following the treatment program can be contacted 
for encouragement, troubleshooting, or for discussion 
of alternative treatment. When analyzing each cluster 
of predictor variables separately, depressive symptoms 
(MADRS-S score) were also a significant predictor 
for fewer completed treatment modules. Depressive 
symptoms include reduced initiative, motivation and 
executive function, which may make it more difficult 
to follow an internet-based treatment program that 
could be hypothesized to put higher demands on these 
faculties than standard face-to-face treatments. Based 
on these results, participants with elevated depressive 
symptoms may be better helped by other treatment 
alternatives. Among the pain-related variables, higher 
pain acceptance (CPAQ Willingness subscale) was the 
only predictor for completing more treatment modules. 
This may seem surprising since a low acceptance could 
be thought to motivate individuals to work with a treat-
ment program for pain management. However, pain 
management programs, as the one used in this study 
[4, 5] are not centered on reducing the pain intensity 
as such, but on learning to live with pain. Thus, having 
a higher pain acceptance before the start of treatment 
may help in accepting this treatment premise.
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Treatment completion, which in this study was equal to 
having completed at least 75% of the treatment modules, 
was predicted by depressive symptoms and treatment 
credibility, and was thus similar to the results regarding 
treatment progress. This is unsurprising given that the 
two variables overlap, but it is still important to note that 
treatment credibility and depressive symptoms are asso-
ciated with both treatment progress and treatment com-
pletion. A similar pattern was seen for the third outcome 
variable, proportion of completed treatment exercises, 
though this  variable was only predicted by treatment 
credibility.

As mentioned above, treatment credibility has been 
shown to be a predictor for adherence to internet-based 
treatments in previous studies, and these results were 
replicated in the present study [16]. Treatment credibil-
ity, as assessed with the TCS, seems to capture an impor-
tant motivational factor that is consistently associated 
with treatment engagement. Unfortunately, this meas-
ure has only been used in internet-based studies, and it 
is unknown whether the same association can be seen in 
face-to-face treatments. Assessing treatment credibility 
was initiated early in the iCBT field, since it was hypoth-
esized that credibility of this treatment format would be 
important for treatment outcomes [30]. However, treat-
ment credibility is a broader variable and likely captures a 
participants’ overall belief that a treatment may be effec-
tive, thus promoting engagement. It seems plausible that 
a participant who believes that a treatment will be effec-
tive invests more time and energy in it than a participant 
who is more skeptical. Previous research has shown that 
treatment expectations is a consistent predictor variable 
for outcomes in psychotherapy in general. While it has 
been suggested that the phenomenon is closely related to 
the working alliance (another variable consistently asso-
ciated with outcomes), the specific psychological pro-
cesses remain unknown [31–33]. In this study, treatment 
credibility was also a significant predictor for treatment 
outcome, though it could not be assessed whether this 
association was mediated through treatment adherence.

A large number of predictor variables investigated 
in this study were found not to be significantly asso-
ciated with treatment adherence. Background vari-
ables such as age, gender and education have in some 
previous studies been shown to be associated with 
treatment adherence and/or treatment outcomes, but 
these results were not replicated in this study [13]. 
It is possible either that the participants in the cur-
rent study came from another clinical population 

compared to previous studies since background vari-
ables for patients with chronic pain may differ from 
other patient groups, or that the range of these vari-
ables was too restricted. A number of health- and pain-
related variables were investigated as possible predictor 
variables in this study, and all but depressive symptoms 
and pain acceptance were discarded in the first bivari-
ate analyses. This was somewhat surprising since we 
expected variables associated with overall health, pain 
burden and pain medication to be associated with daily 
function and treatment motivation. In contrast, these 
null-findings suggest that iCBT pain management may 
be offered to patients regardless of most background-, 
health- or pain-related variables.

While the effectiveness of iCBT programs has 
been shown in numerous studies, adherence to 
internet-based CBT programs varies. Unfortunately, 
many studies do not report treatment adherence and 
the associations between adherence and treatment 
outcomes are not well understood. For example, 
previous studies have suggested that completing the 
treatment assignments is more important than pas-
sively consuming the treatment program [6]. Further 
studies that investigate the mechanisms of iCBT 
programs is warranted, such as identification and 
investigation of essential components and features 
of such programs.

Conclusions
This study investigated several variables that could be 
used as early predictors of adherence to an internet-
based treatment for patients with chronic pain and 
psychological distress. Of these variables, treatment 
credibility, depressive symptoms and low engagement 
early on in the treatment were the most important fac-
tors. These factors could be of clinical use when assess-
ing a patient’s likelihood of remaining in internet-based 
treatment, thus enabling clinicians to offer increased 
support or provide other treatment options early on. 
Further, several variables turned out to not predict 
treatment adherence, implying the possibility that 
internet-based treatment could be offered this patient 
group regardless of demographic factors or overall 
health. Finally, based on the results of the current as 
well as previous studies, it seems that internet-based 
treatments are most beneficial to those who perceive 
the programs to be effective and credible.
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Appendix
Outcome variables

Variable Description n [%] M [SD] Range

Treatment 
progress
(n = 95)

The proportion 
of modules com-
pleted* by each 
participant at the 
end of the treat-
ment period

51.9 [37.3] 0–100

Treatment com-
pletion
(n = 95)

Coded 0 if the 
participant 
had com-
pleted* < 75% of 
the modules and 
1 if the partici-
pant had com-
pleted ≥ 75% 
of the modules 
at study end. 
Module comple-
tion was defined 
as having sent 
in all homework 
assignments 
for the relevant 
module

0 = 62 [65.3]
1 = 33 [34.7]

0–1

Exercise comple-
tion
(n = 84)

The proportion 
of assigned exer-
cises completed 
by each partici-
pant. “Exercises” 
were smaller 
optional tasks 
embedded in the 
theoretical parts 
of the treatment 
content, meant 
to facilitate 
engagement and 
comprehension 
of the material, 
as were designed 
to take 1–5 min 
to complete. E.g. 
reflecting on pre-
vious experience, 
or testing a short 
mindfulness task

75.1 (26.0) 0–100

*Completion was defined as having turned in all homework exercises.

Predictor variables

Variable Description n [%] M [SD] Range

Age (n = 95) Age (years) at 
time of inter-
view

45.6 (11.1) 20–64

Gender 
(n = 95)

0 = Female 0 = 70 
[73.7]

0–1

1 = Male 1 = 25 
[26.3]

Variable Description n [%] M [SD] Range

Marital status 
(n = 95)

0 = Single/
divorced

0 = 28 
[29.5]

0–1

1 = Married/
cohabitant

1 = 67 
[70.5]

Level of 
education 
(n = 95)

0 = Completed 
9-year compul-
sory education

0 = 7 [7.4] 0–3

1 = Completed 
upper second-
ary education

1 = 35 
[36.8]

2 = Com-
pleted ≥ 2 years 
university 
education

2 = 16 
[16.8]

3 = Com-
pleted > 2 years 
university 
education

3 = 37 
[38.9]

Computer 
usage (n = 94)

Typical hours 
spent per day

3.1 [2.8] 0–12

Sick leave 
(n = 76)

Number of days 
on sick leave last 
year

154.1 
[161.4]

0–365

Current 
psychiatric 
diagnosis
(n = 94)

0 = No ongoing 
psychiatric 
diagnosis 
according to 
MINI-interview 
(DSM-5 criteria)

0 = 41 
[43.6]

0–1

1 = One or more 
ongoing psychi-
atric diagnoses 
according to 
MINI-interview 
(DSM-5 criteria)

1 = 53 
[56.4]

Previous psy-
chotherapy 
(n = 95)

0 = Have not 
previously 
received psy-
chotherapy

0 = 18 
[18.9]

0–1

1 = Have previ-
ously received 
psychotherapy

1 = 77 
[81.0]

Current 
depression 
(n = 95)

0 = No ongoing 
Major depres-
sive disorder 
according to 
MINI-interview 
(DSM-5 criteria)

0 = 37 
[38.9]

0–1

1 = Ongoing 
Major depres-
sive disorder 
according to 
MINI-interview 
(DSM-5 criteria)

1 = 58 
[61.0]

Current 
depressive 
symptoms
(n = 95)

Montgomery-
Åsberg Depres-
sion Rating 
Scale (MADRS-S) 
score before 
treatment

20.5 [9.5] 2–45

Opioid 
medication 
(n = 94)

0 = not cur-
rently on opioid 
medication

0 = 43 
[45.8]

0–1



Page 9 of 10Gasslander et al. BMC Psychol           (2021) 9:156  

Variable Description n [%] M [SD] Range

1 = currently 
using opioid 
medication

1 = 51 
[54.3]

History of 
pain (n = 95)

Years with 
chronic pain at 
time of inter-
view

15.4 [11.1] 0.17–51

Pain accept-
ance (n = 95)

Chronic Pain 
Acceptance 
Questionnaire 
(CPAQ)

51.5 [19.4] 6–96

AE = Activity 
Engagement

AE = 27.9 
[13.1]

AE = 0–57

PW = Pain 
Willingness

PW = 23.6 
[8.5]

PW = 2–48

Pain symp-
toms (n = 95)

Multidimen-
sional Pain 
Inventory (MPI)

Sev = 2–6

Sev = Pain 
Severity

Sev = 4.0 
[0.8]

Int = Pain 
Interference

Int = 4.5 
[1.1]

Int = 1.8–6.1

Lif = Life Control Lif = 2.4 
[1.1]

Lif = 0–4.8

Aff = Affective 
Distress

Aff = 3.1 
[0.7]

Aff = 1.3–4.7

Sup = Social 
Support

Sup = 3.6 
[1.7]

Sup = 0–6

Treatment 
preference 
(n = 88)

Participants 
preferred treat-
ment content 
as reported 
in interview. 
Preferences was 
organized into 
11 categories 
depending 
on the issues 
participants 
wanted help 
with

1 = Coping 
with pain

1 = 32 [36.4] 1–11

2 = Increased 
acceptance

2 = 8 [9.1]

3 = Pain relief 3 = 7 [8]

4 = Reduced 
worry, fear, or 
anxiety

4 = 27 [30.7]

5 = Reduced 
depression, 
sadness, 
inactivity

5 = 32 [36.4]

6 = Improved 
communi-
cation, or 
relationships

6 = 12 [13.6]

7 = Improved 
sleep

7 = 16 [18.2]

Variable Description n [%] M [SD] Range

8 = Increased 
relaxation, 
calm

8 = 3 [3.4]

9 = Reduced 
stress

9 = 16 [18.2]

10 = Knowl-
edge or 
information 
regarding 
pain

10 = 5 [5.7]

11 = Other 
issues

11 = 5 [5.7]

Treatment 
credibility 
(n = 94)

Treatment 
Credibility Scale 
(TCS) score 
before treat-
ment

34.5 (8.0) 12–50

Following the 
treatment 
schedule 
the first 
two weeks 
(n = 69)

0 = Did not 
complete 
the second 
module of the 
iCBT-treatment 
within 2 weeks

0 = 27 
[0.39]

0–1

1 = Completed 
the second 
module of the 
iCBT-treatment 
within 2 weeks

1 = 42 
[0.44]

Abbreviations
ACT : Acceptance and commitment therapy; CBT: Cognitive behavioral 
therapy; CPAQ: Chronic Pain Acceptance Questionnaire; iCBT: Internet-based 
cognitive behavioral therapy; MADRS: Montgomery-Åsberg Depression Rating 
Scale; MPI: Multidimensional Pain Inventory; TCS: Treatment Credibility Scale.

Acknowledgements
We thank the Multidisciplinary Pain Center at Uppsala University Hospital for 
their support during the trial.

Authors’ contributions
NG was a major contributor in the conception, design and implementation 
of the iCBT treatment, and contributed to data collection and interpretation, 
as well as the preparation of the manuscript. SA conducted the adherence 
prediction analyses for and was a major contributor in data interpretation 
and manuscript preparation. AJ, CT, JH and LH contributed to the treatment 
design, implementation and data collection. MB was a major contributor in 
the conception and design of the iCBT treatment and contributed to data 
interpretation and manuscript preparation. All authors read and approved the 
final manuscript.

Funding
Open access funding provided by Uppsala University. This study was funded 
in collaboration between Uppsala University and AFA Insurance.

Availability of data and materials
The datasets analyzed during the current study are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Uppsala Regional Ethics Review Board 
(2016/107) and the study was conducted in accordance with relevant 



Page 10 of 10Gasslander et al. BMC Psychol           (2021) 9:156 

guidelines and regulations. Written informed consent was collected from all 
participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Present Address: Department of Psychology, Uppsala University, P.O. 
Box 1225, 751 42 Uppsala, Sweden. 2 Centre for Psychiatry Research, Depart-
ment of Clinical Neuroscience, Karolinska Institute & Stockholm Health Care 
Services, Stockholm County Council, Stockholm, Sweden. 

Received: 12 May 2021   Accepted: 22 September 2021

References
 1. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of chronic 

pain in Europe: prevalence, impact on daily life, and treatment. Eur J Pain. 
2006;10:287–333.

 2. Leadley RM, Armstrong N, Lee YC, Allen A, Kleijnen J. Chronic diseases 
in the European Union: the prevalence and health cost implications of 
chronic pain. J Pain Palliat Care Pharmacother. 2012;26:310–25.

 3. Hofmann SG, Asnaani A, Vonk IJJ, Sawyer AT, Fang A. The efficacy of 
cognitive behavioral therapy: a review of meta-analyses. Cognit Ther Res. 
2012;36:427–40.

 4. Buhrman M, Gordh T, Andersson G. Internet interventions for chronic 
pain including headache: a systematic review. Internet Interv. 
2016;4:17–34.

 5. Vugts MAP, Joosen MCW, van der Geer JE, Zedlitz AMEE, Vrijhoef HJM. 
The effectiveness of various computer-based interventions for patients 
with chronic pain or functional somatic syndromes: a systematic review 
and meta-analysis. PLoS ONE. 2018;13:e0196467. https:// doi. org/ 10. 1371/ 
journ al. pone. 01964 67.

 6. Alfonsson S, Olsson E, Hursti T. The effects of therapist support and treat-
ment presentation on the clinical outcomes of an Internet based applied 
relaxation program. Internet Interv. 2015;2:289–96.

 7. Kazantzis N, Whittington C, Dattilio F. Meta-analysis of homework effects 
in cognitive and behavioral therapy: a replication and extension. Clin 
Psychol Sci Pract. 2010;17:144–56.

 8. Kazantzis N, Luong HK, Usatoff AS, Impala T, Yew RY, Hofmann SG. The 
processes of cognitive behavioral therapy: a review of meta-analyses. 
Cogn Ther Res. 2018;42:349–57.

 9. Morley S. Efficacy and effectiveness of cognitive behaviour therapy for 
chronic pain: progress and some challenges. Pain. 2011;152:S99.

 10. Hann KEJ, McCracken LM. A systematic review of randomized controlled 
trials of Acceptance and Commitment Therapy for adults with chronic 
pain: outcome domains, design quality, and efficacy. J Contextual Behav 
Sci. 2014;3:217–27.

 11. Veehof MM, Trompetter HR, Bohlmeijer ET, Schreurs KMG. Acceptance- 
and mindfulness-based interventions for the treatment of chronic pain: a 
meta-analytic review. Cogn Behav Ther. 2016;45:5–31.

 12. Gasslander N, Andersson G, Dahlqvist F, Brandelius L, Pelling L, Hamrin L, 
et al. Tailored internet-based cognitive behavioral therapy for individuals 
with chronic pain and comorbid psychological distress: a randomized 
controlled trial. Manuscript submitted for publication. 2021.

 13. Beatty L, Binnion C. A systematic review of predictors of, and reasons 
for, adherence to online psychological interventions. Int J Behav Med. 
2016;23:776–94.

 14. Gilpin HR, Keyes A, Stahl DR, Greig R, McCracken LM. Predictors of treat-
ment outcome in contextual cognitive and behavioral therapies for 
chronic pain: a systematic review. J Pain. 2017;18:1153–64.

 15. Boonstra AM, Reneman MF, Waaksma BR, Schiphorst Preuper HR, Stewart 
RE. Predictors of multidisciplinary treatment outcome in patients with 
chronic musculoskeletal pain. Disabil Rehabil. 2014;37:1242–50.

 16. Alaoui SE, Ljótsson B, Hedman E, Kaldo V, Andersson E, Rück C, et al. 
Predictors of symptomatic change and adherence in Internet-based cog-
nitive behaviour therapy for social anxiety disorder in routine psychiatric 
care. PLoS ONE. 2015;10:e0124258.

 17. Donker T, Batterham PJ, Warmerdam L, Bennett K, Bennett A, Cuijpers P, 
et al. Predictors and moderators of response to internet-delivered Inter-
personal Psychotherapy and Cognitive Behavior Therapy for depression. J 
Affect Disord. 2013;151:343–51.

 18. Hedman E, Andersson E, Lekander M, Ljótsson B. Predictors in Internet-
delivered cognitive behavior therapy and behavioral stress management 
for severe health anxiety. Behav Res Ther. 2015;64:49–55.

 19. Pearson R, Pisner D, Meyer B, Shumake J, Beevers CG. A machine learning 
ensemble to predict treatment outcomes following an Internet interven-
tion for depression. Psychol Med. 2019;49:2330–41.

 20. Svanborg P, Åsberg M. A new self-rating scale for depression and anxiety 
states based on the Comprehensive Psychopathological Rating Scale. 
Acta Psychiatr Scand. 1994;89:21–8.

 21. Vowles KE, McCracken LM, McLeod C, Eccleston C. The Chronic Pain 
Acceptance Questionnaire: confirmatory factor analysis and identification 
of patient subgroups. Pain. 2008;140:284–91.

 22. Kerns RD, Turk DC, Rudy TE. The West Haven-Yale Multidimensional Pain 
Inventory (WHYMPI). Pain. 1985;23:345–56.

 23. Borkovec TD, Nau SD. Credibility of analogue therapy rationales. J Behav 
Ther Exp Psychiatry. 1972;3:257–60.

 24. Devilly GJ, Borkovec TD. Psychometric properties of the credibility/expec-
tancy questionnaire. J Behav Ther Exp Psychiatry. 2000;31:73–86.

 25. Bergström G, Jensen IB, Bodin L, Linton SJ, Nygren ÅL, Carlsson SG. 
Reliability and factor structure of the Multidimensional Pain Inventory-
Swedish Language version (MPI-S). Pain. 1998;75:101–10.

 26. Greenberg RP, Constantino MJ, Bruce N. Are patient expectations still 
relevant for psychotherapy process and outcome? Clin Psychol Rev. 
2006;26:657–78.

 27. Smeets RJEM, Beelen S, Goossens MEJB, Schouten EGW, Knottnerus JA, 
Vlaeyen JWS. Treatment expectancy and credibility are associated with 
the outcome of both physical and cognitive-behavioral treatment in 
chronic low back pain. Clin J Pain. 2008;24:305–15.

 28. Donkin L, Christensen H, Naismith SL, Neal B, Hickie IB, Glozier N. A 
systematic review of the impact of adherence on the effectiveness of 
e-Therapies. J Med Internet Res. 2011;13:e52.

 29. Hadjistavropoulos HD, Pugh NE, Hesser H, Andersson G. Predicting 
response to therapist-assisted Internet-delivered cognitive behavior 
therapy for depression or anxiety within an open dissemination trial. 
Behav Ther. 2016;47:155–65.

 30. Carlbring P, Ekselius L, Andersson G. Treatment of panic disorder via the 
Internet: a randomized trial of CBT vs. applied relaxation. J Behav Ther Exp 
Psychiatry. 2003;34:129–40.

 31. Constantino MJ, Arnkoff DB, Glass CR, Ametrano RM, Smith JZ. Expecta-
tions. J Clin Psychol. 2011;67:184–92.

 32. Constantino MJ, Vîslă A, Coyne AE, Boswell JF. A meta-analysis of the 
association between patients’ early treatment outcome expectation and 
their posttreatment outcomes. Psychotherapy. 2018;55:473–85.

 33. Tambling RB. A literature review of therapeutic expectancy effects. Con-
temp Fam Ther. 2012;34:402–15.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1371/journal.pone.0196467
https://doi.org/10.1371/journal.pone.0196467

	Predictors of adherence to an internet-based cognitive behavioral therapy program for individuals with chronic pain and comorbid psychological distress
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Design, procedure and participants
	Outcome variables
	Predictor variables
	Analysis

	Results
	Treatment progress
	Treatment completion
	Completed exercises
	Treatment outcome

	Discussion
	Conclusions
	Acknowledgements
	References


