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Background: Acceptance and commitment therapy (ACT) is an evidence-based treatment to improve 
functioning and quality of life (QoL) for chronic pain patients, but outreach of this treatment is 
unsatisfactory. Internet-delivery has been shown to increase treatment access but there is limited evidence 
regarding feasibility and effectiveness of web-based ACT for chronic pain. The aim of the study was to 
evaluate and iterate a novel internet-delivered ACT program, iACT, in a clinical and a self-referred sample 
of chronic pain patients. The intervention was developed in close collaboration with patients. To enhance 
learning, content was organized in short episodes to promote daily engagement in treatment. In both 
the clinical and self-referred samples, three critical domains were evaluated: (I) feasibility (acceptability, 
practicality and usage); (II) preliminary efficacy on pain interference, psychological inflexibility, value 
orientation, QoL, pain intensity, anxiety, insomnia and depressive symptoms; and (III) potential treatment 
mechanisms.
Methods: This was an open pilot study with two samples: 15 patients from a tertiary pain clinic and 24 self-
referred chronic pain participants, recruited from October 2015 until January 2017. Data were collected via 
an online platform in free text and self-report measures, as well as through individual oral feedback. Group 
differences were analyzed with Chi square-, Mann-Whitney U- or t-test. Preliminary efficacy and treatment 
mechanism data were collected via self-report and analyzed with multilevel linear modeling for repeated 
measures. 
Results: Feasibility: patient feedback guided modifications to refine the intervention and indicated that 
iACT was acceptable in both samples. User insights provided input for both immediate and future actions 
to improve feasibility. Comprehensiveness, workability and treatment credibility were adequate in both 
samples. Psychologists spent on average 13.5 minutes per week per clinical patient, and 8 minutes per self-
referred patient (P=0.004). Recruitment rate was 24 times faster in the self-referred sample (24 patients in 1 
month, compared to 15 patients in 15 months, P<0.001) and the median distance to the clinic was 40 km in 
the clinical sample, and 426 km in the self-referred sample (P<0.001). Preliminary effects: post-assessments 
were completed by 26 participants (67%). Significant effects of time were seen from pre- to post-treatment 
across all outcome variables. Within group effect sizes (Cohen’s d) at post-treatment ranged from small 
to large: pain interference (d=0.64, P<0.001), psychological inflexibility (d=1.43, P<0.001), value progress 
(d=0.72, P<0.001), value obstruction (d=0.42, P<0.001), physical QoL (d=0.41, P=0.005), mental QoL (d=0.67, 
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Introduction

Around 20% of the general population suffer from 
chronic pain (1), which commonly affects many areas 
of life as it tends to interfere with mood, sleep, physical 
activities, social relations and working life (1-3). Medical 
and pharmacological treatments are often insufficient in 
reducing symptoms or disability (4), and there is today a 
wide consensus regarding the importance of behavioral 
interventions (5,6). ACT—acceptance and commitment 
therapy—is a development within the cognitive behavioral 
tradition where the main treatment objective is to 
improve functioning and quality of life (QoL) through 
increased psychological flexibility, defined as the ability 
to act in alignment with values and long-term goals in 
the presence of inner discomfort such as pain and distress 
(7,8). Psychological flexibility is promoted through change 
processes such as acceptance, cognitive defusion, self-
as-context (the skill to observe your inner experiences, 
not identify with the content of them), present-moment-
awareness, values and committed action (9). 

ACT has been shown to elevate function and QoL for 
patients with chronic pain in multiple trials (10-15), however 
accessibility to this treatment is generally considered to be 
low. Factors such as number of treatment providers and 
patients’ personal accessibility issues (such as to take time 
off work or travel limitations) contribute to the fact that 
ACT treatment access and reach are limited. For several 
health conditions internet-delivered treatments have been 
shown to be efficacious to increase access and reach (16-18). 
Internet-delivered treatments have also been shown to be 
cost-effective (19) and time efficient (20), both for therapists 
and patients for example with regards to travel time and 
work absence (17,18). Internet-delivered treatment may 
also facilitate learning and retention as patients can access 

treatment content at their convenience (17). It can also 
increase therapists’ ability to monitor and provide timely 
support to patients throughout an intervention (17). 

However, studies of internet-delivered treatments have 
mostly included patients with well-defined single conditions 
(17). In contrast, chronic pain patients commonly do 
not suffer from a single, well-defined diagnosis. Instead 
chronic pain is often complex with co-occurring: insomnia, 
depression or anxiety resulting in lowered QoL for many 
individuals (1,21). Such comorbidities—along with pain, 
pain interference and/or disability—are important targets for 
chronic pain treatment (2). Internet-delivered ACT programs 
(iACT) for chronic pain have previously been evaluated 
for clinical populations (22,23) as well as with self-referred 
samples (24-26) with consistently promising effects on pain 
interference and acceptance but with mixed findings for pain 
intensity, anxiety and depression, and no positive findings 
for QoL, insomnia or values (22-26). There have also been 
discussions whether treatment results are generalizable 
between clinical and self-referred patients, as self-referred 
patient groups in web-based treatment studies tend to have 
higher education and perhaps a less severe condition than 
clinical populations (17). Internet-delivered treatment often 
also put demands on patients concerning attention, sitting 
still and understanding large amounts of information—tasks 
known to be difficult for many chronic pain patients (1,4,27).

The complexity and vast individual variation between 
patients with chronic pain calls for a user-centered 
development to create a design and structure of a digital 
intervention that takes these challenges into account. In this 
study, the purpose was to optimize feasibility and treatment 
effect of an internet-delivered treatment program; iACT, 
before conducting a subsequent randomized efficacy trial. 
This implies continuously iterating and evaluating the 

P=0.005), insomnia (d=0.31, P<0.001), depressive symptoms (d=0.47, P<0.001), pain intensity (d=0.78, 
P=0.001) and anxiety (d=0.46, P<0.001). Improvements were sustained at 1-year follow-up. Psychological 
inflexibility and value progress were found to be potential treatment mechanisms.
Conclusions: The results from the present study suggests that iACT was feasible in both the clinical and 
the self-referred sample. Together with the positive preliminary results on all outcomes, the findings from 
this feasibility study pave the way for a subsequent large randomized efficacy trial.  
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iACT treatment to meet the needs of both clinical and 
self-referred chronic pain patients as well as to possibly 
address some of the common comorbidities by targeting 
psychological flexibility that may be a common feature for 
several comorbidities (28,29). Iterations were made based 
on user insights and acceptability feedback. 

The aims of the study were to investigate and compare 
the following in a clinical and a self-referred sample: 

(I)	 Evaluate feasibility with regards to acceptability (user 
insights, comprehensiveness, workability, credibility 
and adverse events), practicality and usage;

(II)	 Evaluate preliminary effects on pain interference 
(primary outcome), psychological inflexibility, 
value orientation (process outcomes), QoL, 
pain intensity, anxiety, insomnia and depressive 
symptoms (secondary outcomes);

(III)	 Evaluate potential treatment mechanisms on the 
primary outcome (pain interference).

Methods

Design and procedure

The study was conducted at a tertiary pain clinic and was 
an open pilot and feasibility study with two samples, one 
clinical and one self-referred. The clinical sample was 
recruited from the pain clinic between October 10 in 
2015 and January 15 in 2017. These participants initiated 
treatment in five small consecutive cohorts between January 
2016 and January 2017. The self-referred sample was 
recruited via ads in social media between September 23 and 
October 19, 2016 and started treatment in January 2017 
(as one cohort). Inclusion criteria in both samples were 
persisting (continuous or recurrent) pain for more than  
6 months, 18 to 65 years of age, ability to read and write in 
Swedish, access to a computer with internet, a personal cell 
phone and time to engage in treatment 20 minutes a day 
during treatment. Exclusion criteria were planned changes 
in pain medication, other planned medical interventions 
aiming at reducing pain, other cognitive behavioral therapy 
(CBT)/ACT interventions for the past 3 months at study 
start, and comorbid psychiatric or medical problems that 
required other care to be prioritized. Before inclusion 
participants were interviewed by a clinical psychologist 
specialized in pain. The interview contained a modified 
version of Mini International Neuropsychiatric Interview 
(using sections A–B, D–J, L–N) (30), as well as semi-
structured questions on pain interference and pain related 

behavior. For the clinical sample this was done face-to-face, 
and for the self-referred sample via telephone. Participants 
were not reimbursed for participation in the study. 

Ethics

The study was performed in line with the Helsinki 
declaration, and was approved by the Regional Ethics 
Committee in Stockholm (2015/1638-31/2). All participants 
provided written informed consent.

Inclusion

In total 52 patients were assessed for eligibility, of which 39 
were included and 37 engaged in treatment. The clinical 
sample consisted of 15 patients and the self-referred sample 
of 24 patients, see Figure 1.

Intervention

Treatment was delivered through a desktop-friendly secure 
digital platform. The intervention (iACT) was based on a 
face-to-face ACT treatment program developed at a tertiary 
pain clinic and evaluated in several clinical trials on outcome 
(14,31,32) and change processes (33,34). A micro-learning 
format with brief daily content and exercises, use of ordinary 
(non-medical and non-psychological) language was used to 
promote experiential learning and workability of content.

The treatment was a 10-week program organized into 
40 specific episodes with four episodes to be completed 
every week. Each episode was intended to take no more 
than 15 minutes to complete and consisted of a short 
motivating theory/instruction section, followed by a 
practical/experiential exercise. Patients gained access to 
1 week’s content at a time and were given access to next 
week’s content upon completion. Each week included 
one episode with behavior analysis/exposure, one with 
defusion/acceptance, one with educational content/value 
work and each week’s program ended with a present-
moment-awareness exercise. This combination of micro-
content delivery and micro interactions was used to enable 
participants to learn ACT without information overload (35)  
as well as to increase personal control and ownership of the 
learning process (36,37). Content was also built to prompt 
participants to daily exercise, as the practice and mastery of 
skills learned in therapy has repeatedly shown to be important 
for producing positive treatment outcomes (38-40). Content 
was continuously edited in accordance with patient feedback 
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and suggestions.
During treatment, patients were randomized to receive 

guidance and support from one of three psychologists 
trained in CBT and ACT principles (one had 5 years of 
experience, one had 1 year of experience and one was newly 
graduated). Supervision meetings were held weekly during 
recruitment and treatment periods. Therapist-patient 
communication was largely text-based through a secure 
messaging system within the treatment platform, and phone 
support was readily available upon request by the patient 
or initiated by the therapist due to low patient activity. 
Therapist support was scheduled for 12 weeks, giving 
patients a 2-week buffer to handle obstacles to treatment, 
for example sickness or travel.

Measures

Data were mainly collected through self-report on the 
secure treatment platform. Data on comorbid psychiatric 
conditions were collected at the intake interviews.

Background variables

To characterize the two samples, background information 

on sex, education, occupational status, pain diagnosis 
type, pain medications, additional symptom burden, age, 
comorbid psychiatric conditions, body mass index and pain 
duration in years was collected. Additional symptom burden 
was self-reported recurring fever, sickness feeling, fatigue, 
concentration difficulties, memory deficits and sensitivity to 
stress. All background data were collected before inclusion.

Feasibility variables

Acceptability 
Acceptability was assessed by user insights, measuring 
comprehensiveness, workability, treatment credibility and 
adverse events. User insights were assessed in writing, by 
oral feedback and self-report measures. Each treatment 
week patients were asked for written feedback and answered 
questions regarding that week’s material. After the treatment 
period, a convenience sample of 12 patients including both 
completers and non-completers were invited to provide 
oral feedback in a semi-structured telephone interview with 
a psychologist, and eight patients agreed to participate. 
These patients were asked for feedback regarding time 
frame, motivation, comprehensiveness, learning, examples, 
exercises, measures and user-friendliness.

Figure 1 Participant flow chart. 

Assessed for eligibility (n=16) Assessed for eligibility (n=36)

Clinical sample Self-referred sample

Included (n=15) Included (n=24)

Started treatment (n=13)

12-month follow-up assessed (n=9)

3-month follow-up assessments (n=8)

Started treatment (n=24)

Post-treatment assessed (n=8)

Post-treatment assessed (n=18)

12-month follow-up assessed (n=7)

3-month follow-up assessments (n=11)

Excluded (n=1)
• Declined to participate (n=1)

Excluded (n=12)
• Did not meet inclusion criteria (n=9)
• Declined to participate (n=3)

Did not start treatment (n=2)

Lost to follow-up (n=2)

Attrition during treatment (n=5)
• Declined to participate (n=3)
• Lost to follow-up (n=2)

Attrition during treatment (n=6)
• Declined to participate (n=4)
• Lost to follow-up (n=2)

Lost to follow-up (n=1)

Lost to follow-up (n=7)
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Comprehensiveness and workability were measured with 
patient ratings from 0 to 10 on each episode. Individual 
ratings under 7 were used as a prompt for the production 
team to edit content and mean ratings below 7 were 
prompts for major editing. Editing was done continuously, 
and consequently patients included later in the process 
received a slightly modified version of treatment. 

Two episodes were of special interest to the production 
team (the behavior analysis and the creative hopelessness 
episodes) as these, when delivered face-to-face, are 
considered to be very personal, experiential and require 
extensive therapist guidance. The ratings for these two 
episodes are described separately in the result section. 

Treatment credibility was measured with the credibility 
rating scale (C-scale) (41). Patients rated how credible, 
logical, effective and successful they expected the treatment 
to be in five items on 11-point Likert scales from 0 = Not 
at all, to 10 = Very much. Patients completed the C-scale 
at week 5 of the treatment period. In the present study 
the total score was used to decide satisfactory credibility. 
Since no established cut off-score exist, a mean score above 
midpoint (≥25) was considered satisfactory, in line with for 
example Boersma et al. 2019 (42).

An additional aspect of acceptability was adverse 
events (43). Patients were continuously prompted 
to report serious adverse events, such as psychiatric 
hospitalizations, self-harm and/or suicidal behavior. 
Clinically meaningful changes in the adverse direction 
from pre- to post-treatment—calculated as a ≥30% change 
for pain intensity and 0.5 standard deviation change from 
baseline assessments of the other outcome variables—were 
considered deteriorations, in line with recommendations 
from Dworkin et al. (44). 

Practicality 
Practicality included number of psychologist minutes per 
participant, number of messages sent by psychologists 
per participant, number of requested phone calls and 
recruitment time. Distance to clinic was calculated as the 
distance in kilometers between the clinic and patients’ 
residential postal codes.

Usage
Usage included patient minutes logged in on the platform 
(this measure was approximate, since a participant was 
logged out after 20 minutes of inactivity), number of logins 
and number of sent messages from participants.

Another aspect of usage was compliance, measured 

in three different areas: content, exposure and values. A 
patient was considered a completer according to the content 
criterion if 50% or more of the content was completed 
within the treatment period, as all of the six psychological 
flexibility processes then had been introduced (24,45). The 
criterion for exposure completion was at least one reported 
exposure. The value completion criterion was at least one 
formulated personal value.  

Preliminary effect evaluation variables

Primary outcome
Pain interference was measured with the Pain Interference 
Index (PII), a six-item self-report questionnaire assessing 
the influence of pain on functioning (3). Items are rated on a 
7-points Likert scale from 0 = Not at all, to 6 = Completely. 
Scores range from 0 to 36 and higher scores indicate higher 
pain interference. 

Process variables
Psychological inflexibility was measured with the Psychological 
Inflexibility in Pain Scale (PIPS) (46). Participants rate twelve 
items on a 7-point Likert scale from 1 = Never true, to 7 = 
Always true. The scale has a possible total score ranging from 
12 to 84.

Value orientation was measured with the Valuing 
Questionnaire (VQ) (47,48). The VQ has two scales, value 
progress and value obstruction, with five items each. Items 
are rated on a 7-point Likert scale from 0 = Not at all true, 
to 6 = Completely true. Both scales range from 0 to 30, with 
higher score on value progress indicating greater behavioral 
progress towards values and higher scores on value 
obstruction indicate higher level of behavioral obstruction 
towards values (48).

Secondary outcome variables
QoL was measured with the Short Form-12 items (SF-
12) (49). Items are rated on different scales, for example 
1 = excellent, to 5 = poor and 1 = Yes, limited a lot, to 3 
= No, not limited at all. Answers are transformed into 
two composite scores—physical QoL and mental QoL—
according to standard US norms as recommended by 
Gandek et al. (49). The composite scores have a mean of 50, 
and a standard deviation of 10, meaning that a score of 30 
is two standard deviations under the mean, and that 97.5% 
of the population is expected to have a higher score. The 
normed scores are not age adjusted and the physical QoL 
composite score tends to decline with age, while the mental 
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QoL composite score tends to increase slightly with age (50).
Current pain intensity was measured on a numeric rating 

scale (NRS) ranging from 0 to 10.
Anxiety was measured with the anxiety subscale of 

Hospital Anxiety and Depression Scale (HADS) (51). 
Answers on seven symptom/health statements are graded 
on 4-point Likert scales with varying options, for example  
0 = Not at all, and 3 = Most of the time. Scores range from 
0 to 21 and a score of 11 or above is recommended as cut-
off for probable anxiety disorder (51).

Insomnia was measured with the Insomnia Severity Index 
(ISI), a seven-item questionnaire with Likert-type scoring 
options ranging from 0 = Not at all, to 4 = Very much (52).  
Total scores range from 0 to 28, with higher scores 
indicating more severe insomnia problems.

Depressive symptoms were measured with the depression 
subscale of HADS (51). Seven symptom/health statements 
are graded on Likert scales with varying answers, for 
example 0 = Not at all, and 3 = Most of the time. Possible 
scores range from 0 to 21, and scores of 11 or above are 
recommended as cut-off for probable depression disorder (51).

All effect measures were distributed at baseline, mid-
treatment, post-treatment, as well as 3- and 12-month 
follow-up. Pain interference, psychological inflexibility and 
current pain intensity were also measured weekly during 
treatment.

Data analytic approach

All data were analyzed using Stata version 15 (StataCorp. 
2017. Stata Statistical Software: Release 15. College Station, 
TX: StataCorp LLC). Significance level for all analyses was 
set to 0.05.

Feasibility
Feasibility data are presented descriptively. Chi square and 
Student’s t-test were used for comparisons between the 
clinical and self-referred samples where applicable. Usage 
data were skewed due to very large variations between 
participants and therefore medians and interquartile ranges 
were used. The Mann-Whitney U-test was used to test if 
usage data from the two samples’ distribution could be from 
the same population.

Preliminary effects
Preliminary effects were analyzed using multilevel linear 
modeling. 

Little’s MCAR test was used to ascertain that data were 

missing at random. Data from all included patients were 
analyzed with an intention-to-treat approach using full 
information maximum likelihood estimation, where missing 
values are estimated within the model. Assumptions for 
multilevel linear modeling were tested and met. Linear 
mixed-effects model for repeated measures was used 
to estimate slopes and predict means. Piecewise linear 
functions in two time periods were estimated: pre- to 
post-treatment, and post-treatment to 12-month follow-
up. Random intercepts, random slopes, and unstructured 
covariance structure between repeated measurements were 
included in all models based on goodness of fit measures. 

Effect sizes were calculated as Cohen’s d (53) adapted 
for multilevel linear modeling in accordance with 
recommendations from Feingold (54). A second set of 
modeling was done where sample (clinical/self-referred) 
and time interaction was entered as a covariate to analyze 
whether the two samples had different slopes or intercept. 

Potential process
As a preliminary investigation of potential treatment 
mechanisms, psychological inflexibility, value progress, 
value obstruction and pain intensity were entered as 
covariates in four separate mixed models with the primary 
outcome pain interference. Linear mixed-effects model 
for repeated measures was used to estimate slopes based 
on the weekly measures from pre- to post-treatment. The 
models included random intercepts, random slopes and 
unstructured covariance structure.

Results

Participant characteristics 

Both samples were predominately female (clinical 87% and 
self-referred 92%) and displayed a variety of pain diagnoses, 
see Table 1. The clinical sample was significantly younger 
with a mean age of 35 and a significantly shorter mean pain 
duration of 7.6 years while the self-referred sample had a 
mean age of 42.4 years (P=0.046) and a mean pain duration 
of 16.2 years (P=0.03), see Table 1 for details.

In the clinical sample one third had a university degree 
and in the self-referred sample two thirds had a university 
degree. In the clinical sample 13% were on permanent sick 
leave while 33% were on permanent sick leave in the self-
referred sample. These differences were not significant, 
indicating that the groups were not actually different from 
each other in these aspects and that the observed differences 
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Table 1 Background data 

Variables Clinical, n=15 Self-referred, n=24 P (t-test or χ2)

Age 0.046* 

Mean (SD) 35 (14.8) 42.4 (11.6)

Range 18–64 24–60

Body mass index 0.11 

Mean (SD) 23.2 (2.2) 24.9 (4.2)

Range 20.1–26.0 19.6–34.7

Pain duration, years 0.03* 

Mean (SD) 7.6 (8.1) 16.2 (13.0)

Range 0.5–29.0 3.0–59.0

Sex, n [%] 0.62 

Female 13 [87] 22 [92] –

Male 2 [13] 2 [8] –

Education, n [%] 0.08 

Up to 12 years 7 [47] 7 [29] –

12–15 years 3 [20] 1 [4] –

15 years + 5 [33] 16 [67] –

Occupational status (multiple options), n [%]

Full-time working/studying 7 [47] 10 [42] 0.52 

Part-time working/studying 3 [20] 5 [21] 0.87

Sick leave, temporary 2 [13] 4 [17] 0.64

Sick leave, permanent 2 [13] 8 [33] 0.24

Missing 2 [13] 0 [0] –

Primary pain diagnosis type, n [%] 0.50 

Nociceptive (spinal disc hernia, rheum., endometriosis, WAD) 4 [27] 8 [33] –

Neuropathic (nerve damage) 1 [7] 1 [4] –

Nociplastic (fibro., CRPS) 4 [27] 7 [29] –

Headaches (migraine) 1 [7] 0 [0] –

Other/unclear 5 [33] 8 [33] –

Pain medications (multiple options), n [%]

Opioids 3 [20] 8 [33] 0.33

Antiepileptics 1 [7] 6 [25] 0.15

NSAIDs 1 [7] 8 [33] 0.054

Anti-depressants 1 [7] 8 [33] 0.054

Sedatives/relaxants 0 [0] 5 [21] 0.06

Other analgesics 3 [20] 15 [63] 0.01**

None 10 [67] 5 [21] 0.004**

Table 1 (continued)



mHealth, 2020Page 8 of 17

© mHealth. All rights reserved. mHealth 2020;6:27 | http://dx.doi.org/10.21037/mhealth.2020.02.02

Table 1 (continued)

Variables Clinical, n=15 Self-referred, n=24 P (t-test or χ2)

Additional symptoms (multiple options), n [%]

Recurring fever 1 [7] 2 [8] 0.95

Sickness feeling 4 [27] 6 [25] 0.71

Fatigue 12 [80] 17 [71] 0.13

Concentration difficulties 10 [67] 15 [63] 0.37

Memory deficits 9 [60] 14 [58] 0.51

Sensitive to stress 11 [73] 17 [71] 0.35

None 0 [0] 2 [8] 0.29

Rheum, rheumatic diseases; WAD, whiplash associated disorder; CRPS, complex regional pain syndrome; SD, standard deviation. *, 

P<0.05; **, P<0.01.

were coincidental.
Of the clinical patients 33% regularly used analgesics 

while this number was 79% in the self-referred sample 
(P=0.004). All but two participants experienced additional 
symptom burden, see Table 1 for complete background data.

Due to logistic reasons, psychologists’ interview data 
were missing for nine patients, of which eight were in 
the clinical sample. However, existing data indicate that 
there were no differences in rates of psychiatric diagnoses 
between the clinical and self-referred sample in all diagnoses 
but one: two clinical sample patients fulfilled diagnostic 

criteria for bulimia, and none from the self-referred sample. 
See Table 2 for detailed results.

On all outcome variables there were no significant 
baseline differences between the clinical and the self-
referred sample. Both samples displayed on average high 
pain interference, high psychological inflexibility, QoL 
below average and moderate pain intensity, see Table 3.

Feasibility results

Acceptability
Both clinical and self-referred patients’ feedback guided 
changes in content and structure consecutively. A total 
of 197 written feedback comments were collected, the 
largest number for the first week’s content (n=36) and the 
smallest number for the final week’s material (n=6). The 
feedback concerned for example spelling and language 
errors, that a section was hard to grasp, liking or disliking 
an exercise, suggestions for restructuring material and 
pointing out especially challenging episodes or exercises. 
The micro-learning structure was appreciated, and many 
patients wished for even shorter material. Daily experiential 
exercises were approved at large, with some patients 
describing trouble achieving this in practice. Measures 
were perceived as somewhat exhausting and the interface 
as difficult to navigate. Patients acknowledged language 
as easy to understand and instructions to be clear. More 
detailed patient feedback can be found in the supplementary 
material (Table S1).
Comprehensiveness, workability and credibility
Comprehensiveness and workability of treatment content 
was on average rated above eight (possible range, 0–10) by 

Table 2 Patients fulfilling psychiatric diagnosis criteria at baseline

Variable
Clinical, n=7 Self-referred, n=23

P (χ2)
Percent (%) N Percent (%) N

Depression 43 3 13 3 0.08

Suicidal 14 1 0 0 0.07

Panic disorder 14 1 4 1 0.36

Social phobia 14 1 0 0 0.07

OCD 0 0 0 0 –

PTSD 14 1 17 4 0.85

Alcohol use 
disorder

0 0 0 0 –

Eating disorder 29 2 0 0 0.01**

GAD 14 1 9 2 0.67

None 43 3 61 14 0.40

**, P<0.01. OCD, obsessive compulsive disorder; PTSD, post-
traumatic stress disorder; GAD, generalized anxiety disorder. 
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Table 3 Baseline data

Variables
Clinical, n=15 Self-referred, n=24

P (t-test) 
Mean (SD) Range Mean (SD) Range

Primary outcome

Pain interference 21.7 (9.8) 4–36 20.5 (8.0) 2–34 0.34

Process variables

Psychological inflexibility 56.7 (12.4) 38–81 51.4 (15.0) 25–78 0.13

Value progress 14.3 (8.7) 0–30 13.9 (6.5) 4–27 0.43

Value obstruction 12.9 (7.6) 0–26 11.0 (6.1) 0–21 0.20

Secondary outcomes

Quality of life, physical 31.5 (9.2) 22.1–56.2 35.4 (8.4) 17.8–55.5 0.09

Quality of life, mental 38.6 (11.9) 19.1–59.0 41.2 (11.4) 21.1–57.8 0.24

Pain intensity 5.6 (2.1) 2–9 5.2 (2.1) 0–9 0.41

Anxiety 8.1 (3.7) 1–14 8.3 (4.9) 2–19 0.45

Insomnia 15.5 (8.2) 1–28 12.1 (5.7) 2–23 0.06

Depressive symptoms 8.2 (5.2) 2–20 7.2 (4.0) 0–15 0.25

SD, standard deviation.

Table 4 Patients’ usage

Usage, patients
Clinical, n=15 Self-referred, n=24

P (Mann-Whitney)
Median [IQR] Range Median [IQR] Range

Minutes logged in per week† 171 [91–707] 32–816 217 [131–350] 50–815 0.71

Number of logins per week 2.8 [1–5] 0–11 3.7 [1.6–7] 0–11 0.72

Sent messages in total 12 [6–16] 3–20 8.5 [3.5–17] 1–40 0.43
†, time is rounded to the nearest full minute. IQR, interquartile range.

both samples and no significant differences between samples 
were found. See Table 4 for details. 

In total 24 out of 40 episodes received at least one 
comprehensiveness rating below seven, prompting minor 
editing. Concerning workability, 29 episodes received at 
least one rating below seven, requiring minor editing to 
improve workability. 

Three episodes received mean ratings below seven 
on workability when nine of the clinical participants had 
completed treatment, prompting major editing to improve 
workability for the remaining participants. These episodes 
were on average rated above eight after the revisions. No 
episodes were on average rated below seven regarding 
comprehensiveness. 

The behav ior  ana lys i s  ep i sode  rece ived  mean 

comprehensiveness and workability scores above eight in 
both samples. The creative hopelessness episode received a 
comprehensiveness mean score above 8 from both samples, 
and a workability score of 7.8 in the first four clinical 
cohorts. This was considered a cause for minor editing and 
also a change in structure (the episode was moved to an 
earlier stage in treatment) before the remaining patients 
(three clinical patients and all self-referred participants) 
entered treatment, where the episode was rated 8.9 on 
average.

Treatment credibility data can be found in Table 5. In the 
clinical sample 80% (n=12) rated the treatment as credible 
(>25) while 63% (n=15) in the self-referred sample rated 
treatment as credible. This difference was not significant 
(χ2=1.68, P=0.43).
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Table 5 Quantitative feasibility ratings

Variables
Clinical, n=15 Self-referred, n=24

P (t-test)
Mean (SD) Range Mean (SD) Range

Comprehensiveness† [0–10] 8.9 (1.4) 5.7–10 8.8 (1.4) 5.5–10 0.42

Workability† [0–10] 8.5 (1.4) 5.3–10 8.5 (1.6) 3.6–10 0.43

Treatment credibility [0–50] 35.5 (9.3) 20–49 33.6 (8.7) 19–49 0.27
†, average comprehensiveness and workability ratings across all 40 episodes. SD, standard deviation.

Adverse events
No serious adverse events (psychiatric hospitalizations, self-
harm, suicidal behavior) were reported during the study. 
However, deteriorations as outlined by Dworkin et al. (44)  
were reported by 13 patients at post-treatment. Five of 
these patients deteriorated on four or more measures. 
Deteriorations were attributed to the treatment content 
(exposure and exercises triggering increased pain and 
anxiety) by two patients (although still reporting a high 
degree of satisfaction with the treatment), one attributed 
the deterioration to a personal loss during the last week of 
treatment, and the two remaining patients reported that 
deterioration was due to changes in life circumstances 
(personal conflicts, new job and stress). At follow-up 
assessments one of the five multiple deterioration patients 
had improved on all outcome measures, two patients improved 
on several measures, and two were lost to follow-up. 

Seven of the 13 patients deteriorated on a single outcome 
variable (of nine) while they at the same time improved 
on two measures (one patient), four (one patient), five 
(one patient), seven (one patient) or eight measures (three 
patients). One patient deteriorated on two measures (anxiety 
and depressive symptoms), but this patient was still satisfied 
with treatment and attributed the deterioration to living 
in an unhealthy relationship. At 12-month follow-up this 
patient had improved on depressive symptoms, but not on 
anxiety. No differences were found between clinical and 
self-referred patients regarding adverse events.

Of the seven patients who withdrew during treatment 
period, one reported increased pain, three stated stress and 
three reported content did not match their expectations as 
their reasons for withdrawal. The reasons for withdrawal 
for the four additional patients that were lost to follow-up 
during treatment are unknown.

Practicality
Psychologists used on average 13.5 minutes per patient per 
week in the clinical sample and this was significantly more than 

the 8 minutes in the self-referred sample. Very few patients 
requested telephone contact during treatment, and there were 
no phone calls in the clinical sample and an average of 0.2 per 
patient in the self-referred sample, see Table 6. 

Total recruitment time was 15 months for the 15 patients 
in the clinical sample and 1 month for the 24 patients for the 
self-referred sample (P<0.001). Distance to the clinic was in 
median 40 kilometer (IQR, 9–161) for the clinical sample and 
426 km (IQR, 211–577) for the self-referred sample (P<0.001).

Usage
There were no significant differences in usage between 
clinical and self-referred patients, see Table 4 for details. 

Completion

According to the study’s pre-defined criteria of completion 
60–80% of the clinical patients were considered completers 
while a consistent 58% of the self-referred patients were 
completers across criteria, see Table 7. The differences 
between samples were not significant.

No significant differences were found in number of 
completed episodes between samples. Both clinical and self-
referred patients reported around nine completed exposures 
on average and wrote down over twelve values, see Table 8 
for details.

Preliminary effects

Results from the linear mixed effects models revealed 
significant improvements on pain interference, psychological 
inflexibility, value progress, value obstruction, QoL, 
depressive symptoms, pain intensity, anxiety and insomnia 
from pre- to post-treatment. Effect size on the primary 
outcome pain interference was medium, effects sizes on 
process variables were large for psychological inflexibility, 
medium for value progress and varied from small to medium 
for secondary outcomes value obstruction, QoL, insomnia, 
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Table 6 Practicality

Variables
Clinical, n=15 Self-referred, n=24

P (t-test)
Mean (SD) Range Mean (SD) Range

Psychologist minutes†‡ 13.5 (7.0) 1–26 8.0 (4.0) 2.0–18.5 0.004**

Psychologist messages in total 16.5 (2.0) 4–27 17.7 (2.2) 2–38 0.36

Phone calls per patient 0 – 0.2 (0.6) 0–2 0.09

Recruitment days per patient 240.0 (134.0) 30–450 12.5 (7.1) 1–28 <0.001**
†, psychologist minutes are reported per patient and active treatment week; ‡, time is rounded to the nearest full minute/half minute; **, 
P<0.01. SD, standard deviation.

depressive symptoms, pain intensity and anxiety, see Table 9 
for details.

No significant effect of time was found from post-treatment 
to 3- or 12-month follow-up for any of the outcome variables, 
indicating stability of improvements, see Table 9.

For the analyses adding an interaction term for time × 
sample, there were no significant interaction effect, indicating 
no differences in estimates between clinical and self-referred 
participants’ intercept or slope in any of the outcomes. See 
Figures 2,3 for a graphic presentation of primary outcome 
pain interference and primary process measure psychological 
flexibility from baseline to 12-month follow-up.

Potential process

The potential process variables were all found to have 

significant beta coefficients for the primary outcome pain 
interference when entered as covariates in mixed model 
analyses from pre- to post-treatment. The effect of time 
was no longer significant when value progress was entered 
into the model, and the effect of time became reversed 
(pain interference increased with time) when psychological 
inflexibility was entered into the model, indicating a 
significant influence of these process variables on the 
improvements in pain interference. See Table 10 for details. 
When sample was entered as a covariate, it did not have a 
significant impact in any of the models.

Discussion

The aim of the present study was to evaluate feasibility 
as well as preliminary treatment effects and change 

Table 8 Completion data 

Variables
Clinical, n=15 Self-referred, n=24

P (t-test)
Mean (SD) Range Mean (SD) Range

Completed episodes 26 (14.2) 2–40 22.8 (15.1) 1–40 0.26

Reported exposures 9.1 (10.3) 0–31 8.7 (9.5) 0–27 0.45

Formulated values 17 (12.3) 0–43 12.3 (14.0) 0–48 0.14

SD, standard deviation.

Table 7 Number of completer patients

Completion criteria
Clinical, n=15 Self-referred, n=24

P (χ2)
Percent (%) n Percent (%) n

Content completion 67 10 58 14 0.60

Exposure completion 60 9 58 14 0.92

Value completion 80 12 58 14 0.16
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Table 9 Preliminary effects

Variables
Estimated mean 

(SE)

Effect size within d (95% CI) Slope per week

Baseline-post Baseline-FU β, baseline-post β, post-FU P

Primary outcomes

Pain interference

Baseline 21.2 (1.2) – – – – –

Post-treatment 17.2** (1.2) 0.64 (0.31, 0.96) – −0.25** – <0.001

12-month FU 16.3* (2.4) – 0.83 (0.14, 1.52) – −0.02 0.69

Process variables

Psych inflex

Baseline 53.4 (2.0) – – – – –

Post-treatment 37.1** (2.0) 1.44 (1.16, 1.71) – −1.0** – <0.001

12-month FU 40.4** (4.3) – 1.14 (0.40, 1.88) – 0.06 0.38

Value progress

Baseline 13.9 (1.1) – – – – –

Posttreatment 18.3**(1.0)) 0.72 (0.47, 0.98) – 0.27** – <0.001

12-month FU 19.0** (1.6) – 0.84 (0.31, 1.38) – 0.01 0.64

Value obstruction

Baseline 12.5 (1.0) – – – – –

Posttreatment 10.2** (1.1) 0.42 (0.12, 0.71) – −0.14** – <0.001

12-month FU 9.8* (1.3) – 0.49 (0.11, 0.87) – −0.01 0.71

Secondary outcomes

Quality of life, physical

Baseline 33.9 (1.4) – – – – –

Posttreatment 37.0** (1.6) 0.41 (0.12, 0.70) – 0.19** – 0.005

12-month FU 40.2** (2.6) – 0.84 (0.29, 1.38) – 0.06 0.09

Quality of life, mental

Baseline 40.2 (1.8) – – – – –

Posttreatment 45.6** (1.9) 0.67 (0.21, 1.13) – 0.34** – 0.005

12-month FU 46.1* (2.5) – 0.73 (0.14, 1.33) – 0.01 0.84

Insomnia

Baseline 13.5 (1.0) – – – – –

Posttreatment 11.5** (1.0) 0.31 (0.13, 0.48) – −0.12** – <0.001

12-month FU 10.9 (1.4) – 0.42 (−0.02, 0.86) – −0.01 0.59

Depressive symptoms

Baseline 7.70 (0.70) – – – – –

Posttreatment 5.80** (0.71) 0.47 (0.43, 0.71) – −0.12** – <0.001

12-month FU 5.20** (0.90) – 0.63 (0.22, 1.03) – −0.01 0.44

Table 9 (continued)
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Table 9 (continued)

Variables
Estimated mean 

(SE)

Effect size within d (95% CI) Slope per week

Baseline-post Baseline-FU β, baseline-post β, post-FU P

Pain intensity

Baseline 5.22 (0.28) – – – – –

Post-treatment 4.13** (0.31) 0.73 (0.31, 1.15) – −0.07** – 0.001

12-month FU 4.81 (0.56) – 0.48 (−0.20, 1.15) – 0.01 0.15

Anxiety

Baseline 8.40 (0.67) – – – – –

Posttreatment 6.60** (0.72) 0.46 (0.23, 0.67) – −0.11** – <0.001

12-month FU 7.00* (0.84) – 0.36 (0.07, 0.66) – 0.01 0.57

*, P<0.05; **, P<0.01. SE, standard error; CI, confidence interval; FU, follow-up.

Figure 2 Pain interference during treatment and follow-up, total 
and per subsample. Pain interference decreased significantly during 
treatment for both samples, and improvements were stable over the 
12-month follow-up period. Graphs are based on mixed models 
estimating means with time (weeks) as a discrete, not a continuous, 
variable. PII, Pain Interference Index.

Figure 3 Psychological inflexibility during treatment and follow-
up, total and per subsample. Psychological inflexibility decreased 
significantly during treatment for both samples, and improvements 
were stable over the 12-month follow-up period. Graphs are based 
on mixed models estimating means with time (weeks) as a discrete, 
not a continuous, variable.

mechanisms of iACT, an iACT treatment, in two samples 
of adult patients with complex chronic pain. The results 
suggest that the micro-learning format of the treatment was 
feasible for both samples. The preliminary effect evaluation 
rendered positive effects on all outcomes for both samples, 
and the preliminary mechanism analyses indicated that 
psychological inflexibility and value progress had significant 
influence on pain interference.

Participant insights provided valuable information on 
how treatment content and delivery can be optimized 
to further increase compliance, retention and possibly 
treatment effect. The similar ratings on comprehensiveness, 
workability and credibility between samples indicate that 

iACT is suitable for both clinical and self-referred patients. 
Both clinical and self-referred patients managed to complete 
the episodes behavior analysis and creative hopelessness 
on their own, indicating that the transition from face-to-
face to internet-delivery can be done also with complex, 
experiential treatment content. The majority of both self-
referred and clinical patients formulated a range of values 
and performed exposures on their own. Completion rates 
were similar to what has been reported in previous studies 
on iACT for chronic pain (22-24,26) but leaves room for 
improvements. On average, patients completed around 60% 
of treatment content, implying that the treatment program 
may be condensed without negative effects on treatment 
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Table 10 Process variables as covariates for outcome pain interference

Variable
Estimated Beta coefficient for 
covariate on pain interference

P
Estimated Beta coefficient for 

time on pain interference
P

Psychological inflexibility 0.42** <0.001 0.14** 0.01

Value progress −0.66** <0.001 −0.05 0.49

Value obstruction 0.80** <0.001 −0.15* 0.017

Pain intensity 10.75** <0.001 −0.16** 0.004

*, P<0.05; **, P<0.01.

outcome. Future studies should aim at optimizing treatment 
content itself, as well as the length of treatment, in order 
to minimize redundant content. Also, investigations on 
dose-response-relationships and the benefits and pitfalls 
of providing participants with extensive or possibly 
excessive information, are important questions that should 
be addressed empirically. The utility of modifying the 
intervention to meet different needs, such as audio-delivery 
of content for persons who prefer listening above reading, 
could also be investigated.

No serious adverse events were reported. However,  
13 patients reported deteriorations. Three of these patients 
experienced increased pain, which is an expected side-
effect for some patients, since the treatment encourages 
engagement in potentially painful activities that previously 
have been avoided. It should also be noted that eight of 
these 13 patients deteriorated in only one or two out of nine 
outcomes while they improved on between two and eight 
of the others. Three patients that deteriorated on multiple 
outcomes attributed the causes for deterioration to other 
factors than treatment, while two multiple deterioration 
patients attributed deteriorations to the treatment. Based 
on the lack of serious adverse events, the preliminary results 
suggest that the intervention is safe, even though some 
patients may experience deteriorations. 

Adding to the evidence-base for the cost-effectiveness 
of internet-delivered treatments, the psychologists in the 
study spent less than 15 minutes a week on their patients, 
while patients spent on average more than 2 hours working 
with the treatment each week. Notably, patients spent more 
time interacting with treatment content and exercises than 
usually spent with a therapist in a standard face-to-face 
intervention without a need for the patient to be absent 
from work, and without any implications for treatment 
integrity or effects (17,18).

The results were obtained with two diverse samples of 
patients suffering from complex chronic pain conditions, 

including young adults as well as individuals around 
retirement age. The clinical sample had an average pain 
duration of nearly 8 years, and the self-referred sample 
just over 16 years. Almost all patients suffered from 
comorbidities, with fatigue and concentration deficits being 
the most common. A large part of patients was on sick leave 
(clinical sample 26%, self-referred sample 50%) and had 
one or more psychiatric diagnosis at baseline (clinical 58%, 
self-referred 39%). Both samples thus displayed complex 
symptoms and high pain interference at baseline, with 
similar levels of symptom burden in outcome measures at 
baseline, post-treatment and follow-up. The results suggest 
that the differences between clinical and self-referred 
patients may not be crucial to treatment engagement and 
effects. Patients usage data showed that it was feasible 
to prompt patients in both samples to log in and engage 
in treatment several times a week, despite the common 
challenges that these patients face (1,27). 

Recruitment rate was one participant per month for 
15 months in the clinical sample and 24 participants in 
1 month in self-referral. Geographical reach was 40 km 
(median) for the clinical patients and 400 km (median) 
for self-referred patients, adding to previous research 
illustrating the utility of internet-delivery to increase reach 
and access with satisfactory treatment effects (55,56).

With improvements in pain interference, psychological 
flexibility, value orientation, QoL, insomnia, pain intensity, 
depressive symptoms and anxiety during treatment and up 
to 1-year follow-up, iACT may be beneficial in areas—such 
as values, QoL and insomnia—that previous internet-ACT 
programs have not been successful (22-26). 

Future studies should include large randomized 
controlled trials to evaluate efficacy as well as moderators 
and mediators of treatment effects. Health economic 
implications or cost-benefit analyses are of interest, 
since high health care costs and sick leave is common 
among chronic pain patients. Furthermore, it could also 
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be important to keep up with the increased smartphone 
use habits (57) and a smartphone friendly version might 
increase compliance and treatment effect as it provides 
opportunities for real-time assessments and just-in-time 
interaction during an intervention (17). 

The preliminary analyses of treatment mechanism 
indicate that psychological inflexibility and value progress 
may function as mediators of treatment effects and therefore 
constitute potential treatment targets. This is in line with 
previous analyses of mechanisms in ACT treatments (58). 
The change from minus to plus on the effect of time on pain 
interference when psychological inflexibility was entered 
into the model makes the interpretation more unclear, 
but according to both Kenny et al. and MacKinnon et al. 
(59,60) this change in direction of effect can also be a sign 
of inconsistent mediation or a negative suppressor variable. 
This needs to be examined further in larger samples.

The results are obtained with two small samples 
receiving slightly modified versions of content and should 
therefore be interpreted with caution. Comparisons 
between the clinical and self-referred samples could possibly 
be confounded by differences in timing of recruitment, 
treatment design and structure. Attrition increased over 
time, which makes the follow-up results less reliable. 
It is possible that participation in the study provided a 
considerable challenge for included patients, and that this 
negatively influenced attrition. In addition to engaging in 
treatment, participants were asked to repeatedly give written 
and oral feedback and complete a large number of both 
feasibility and effect measures (perceived as less meaningful 
to the patients, especially as they themselves could not 
follow the progress) at numerous occasions. Lastly, since 
both samples consisted of patients who volunteered for 
an internet-delivered treatment, the results may not be 
generalized to all chronic pain patients.

Conclusions

The feasibility evaluation suggests that iACT is feasible 
for both clinical and self-referred chronic pain patients. 
The preliminary positive effects on pain interference, 
psychological inflexibility and QoL motivate further large-
scale randomized efficacy trials. 
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Table S1 User insights from feasibility interviews/written feedback

Acceptability question User insights Action/iteration

Appropriate time frame Patients consistently wanted more time to complete 
treatment content. Therapists insights contradicted this, 
as therapists wanted shorter time period for treatment 
support to enhance intensity in treatment

Shortened time period with treatment support to ten 
weeks to planned randomized controlled study

Easy to do Most patients found the treatment to be largely viable, 
but the total length was perceived as too long by some 
participants

Future optimization studies should be conducted to 
evaluate dose-response-patterns and/or condense/
edit out content

Motivating The variation of theory and practice were mentioned 
as motivating features of treatment. The total length 
mentioned as not so motivating (overly long)

Two sections deleted, and five sections were 
shortened as a preparation for a randomized 
controlled study

Future optimization studies should be conducted to 
further condense material

Comprehensive at large Language was perceived as easy to understand No action required

Comprehensive texts Feedback on language and length of texts were 
positive, some wished for even shorter texts. Spelling 
errors noticed by patients were corrected instantly

Shortening of the material before the randomized 
controlled study

Future iterations should include further shortening of 
content to fit mobile-friendly version

Learned new things Varied response to this question, as some patients 
thought they knew some of the theoretical content 
already, mainly regarding pain physiology and 
medications

Restructured pain physiology and medical information 
before randomized controlled study

Recognized examples Younger adults found the many examples on parenting 
a bit tedious

Added examples in other arenas than parenting

Comprehensive sound 
files

Sound file content were generally appreciated, with 
some objections to accent or voice of the narrator

Therapists instructed patients to use annoying sound 
files for practicing exposure. Sound files with bad 
sound quality were re-recorded

Illustrations Illustrations were not perceived as important but were 
appreciated as a way to ease up larger amounts of text

Future iterations should include and evaluate more 
content-related illustrations

Exercises The idea of practicing nearly every day was well 
received in theory, but some participants did not 
succeed with this in practice. Exercise content and 
variation were well accepted

Therapists instructed to remind on daily exercises 
and reinforce daily practice more clearly in manual for 
the upcoming randomized controlled trial manual

Measures Measures were sometimes perceived as exhausting and 
not so meaningful

Future iterations should make measures more visually 
appealing and more gratifying to complete. Number 
of measures revised before randomized controlled 
study

Interface Interface perceived as non-intuitive to navigate Future iterations should be responsive (adapt to 
different devices as smart-phones or tablets), and 
design should be tested on patients before public 
release
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