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Abstract

The objective of this study was to explore the effects of treatment compliance in a

guided individually tailored internet‐based treatment (TAIL) in relation to depression

and co‐morbid symptoms. Compliance with the homework in the different treatment

components inTAIL, each aimed at a specific condition, was rated for 207 participants

by independent assessors. Six subgroups (n = 34–131) were constructed consisting of

participants with co‐occurring symptoms of worry, panic, social anxiety, stress, insom-

nia, or pain. For each group, hierarchical regression was used to investigate whether

the total sum of compliance points, Overall Compliance, predicted reductions in depres-

sion and in condition‐specific symptoms. Also, in each subgroup, it was tested whether

working with specific treatment components, Specific Compliance, predicted reduction

of the targeted symptoms. Overall Compliance predicted 15% of the reduction in

depression symptoms. For participants with worry, panic, social anxiety, stress, or

insomnia, Overall Compliance also predicted symptom reductions in that specific condi-

tion. Specific Compliance predicted reduction in the targeted symptoms for participants

with social anxiety, stress, and insomnia. Specific Compliance with stress and insomnia

components also predicted reductions in depression. Our results strengthen the impor-

tance of compliance in internet‐based treatments. Because compliance with stress

and insomnia components was particularly important for broad symptom reductions,

these conditions should not be ignored when treating patients with co‐morbid

symptoms.
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Key Practitioner Message

• Treatment compliance was rated in an individually

tailored internet treatment.

• Overall Compliance predicted symptom reductions in all

conditions, except pain.

• Specific Compliance predicted reductions in social

anxiety, stress, and insomnia.

• Compliance with stress and insomnia components

predicted reductions in depression.
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1 | INTRODUCTION

1.1 | Treatment compliance as a predictor of
outcome

In traditional face‐to‐face psychological treatment, there is a wealth of

research on treatment compliance, and there is evidence of a correla-

tion between compliance with homework assignments and symptom

reductions (Glenn et al., 2013; Mausbach, Moore, Roesch, Cardenas,

& Patterson, 2010). In a study of the relations between compliance

and the effects of a cognitive behavioural therapy for zdepression,

the authors concluded that homework compliance led to reductions

in depression symptoms (Burns & Spangler, 2000). The design in this

study was, however, correlational and could not rule out other causal

mechanisms (Kazantzis, Ronan, & Deane, 2001). When measuring

treatment compliance in face‐to‐face treatment, it has been suggested

that it is important to include both quantity and quality of performed

homework in contrast to just treatment quantity (Kazantzis, Brown-

field, Mosely, Usatoff, & Flighty, 2017; Lebeau, Davies, Culver, &

Craske, 2013). A recent meta‐analysis showed that the quality of

homework in face‐to‐face treatment was a strong predictor of symp-

tom reductions (Kazantzis et al., 2016). There are a few studies inves-

tigating whether compliance with specific components or techniques

in an intervention, hypothesized to have a specific effect on symp-

toms, are more important than compliance with other components

or techniques. For example, compliance with the exposure component

seems to be more important than psychoeducation and self‐

monitoring in order to decrease panic and anxiety in a panic disorder

treatment (Cammin‐Nowak et al., 2013). Furthermore, in a guided

self‐help insomnia treatment, compliance with the specific techniques

of sleep restriction and stimulus control mediated the large extra

effect that therapist guidance had in in contrast to unguided self‐help

(Kaldo, Ramnerö, & Jernelöv, 2015). This suggests that the effects of

compliance with specific treatment components can be very important

and should be further explored.

In the field of internet interventions, there is a lack of compliance

research (including both quantity and quality), as a predictor of

improvement. One well‐established predictor of effect in internet‐

based interventions is quantitative adherence to the treatment pro-

gramme. Quantitative adherence has been defined both as how much

of the intervention material the individuals were exposed to

(Christensen, Griffiths, & Farrer, 2009; Fuhr et al., 2018) and similarly

as how much time the participants spent with the intervention

(Sieverink, Kelders, & van Gemert‐Pijnen, 2017). However, by defining

adherence as equal to quantitative exposure to the intervention mate-

rial, the aspect of actually using the components in the intervention as

intended, in a clinically meaningful way, is missing.
1.2 | Internet‐based psychological treatments

There is a growing interest in offering internet‐based interventions as

a way of improving access to psychological treatments in the primary

care population, for example, in the United Kingdom (Richards et al.,

2018). Therapist‐guided internet‐based treatments result in large and
clinically relevant improvements on depression in clinical trials

(Karyotaki et al., 2018) and other conditions (Andersson, Cuijpers,

Carlbring, Riper, & Hedman, 2014) and have shown effectiveness for

several conditions when implemented in routine care (Andersson &

Hedman, 2013; Hedman et al., 2014; Nordgreen, Gjestad, Andersson,

Carlbring, & Havik, 2018; Titov et al., 2017).
1.3 | Internet‐based treatments addressing
co‐morbid conditions

Because of the high rates of co‐morbid conditions in patients with

depression (Sundquist, Ohlsson, Sundquist, & Kendler, 2017),

internet‐based treatments have been developed that address depres-

sion, anxiety, and stress simultaneously (Titov et al., 2015). A related

strategy is individually tailored internet‐based treatments, where a

mandatory generic treatment component is followed by an individual

treatment plan, consisting of a mix of specific components taken

from evidence‐based disorder‐specific treatments (Johansson et al.,

2012). In the study by Johansson and colleagues, the individually tai-

lored internet‐based treatment was effective for depressive symp-

toms, but specific effects on co‐morbid conditions were not

examined.
1.4 | The REGASSA study

The current study is based on data from the REGASSA study. The

REGASSA study was a randomized controlled trial with three arms,

aimed at participants with at least mild depressive symptoms, in pri-

mary care. An individually tailored internet‐based treatment for

depression and co‐morbid conditions with brief online therapist guid-

ance (TAIL) was compared with physical exercise and with treatment

as usual in primary care. For a description of the TAIL treatment,

please see Table 1 and a description in the supplementary material

of a previous paper about the REGASSA study (Kraepelien et al.,

2018). TAIL was more effective than treatment as usual in reducing

symptoms of depression (Hallgren et al., 2015) as well as in improving

psychological functioning and sleep (Strid, Andersson, Forsell,

Öjehagen, & Lundh, 2016). TAIL is likely a cost‐effective treatment

alternative from a health care perspective (Kraepelien et al., 2018)

but did not reduce the participants' sick‐leave status compared with
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treatment as usual (Kaldo et al., 2018). The effects of TAIL on depres-

sion was found noninferior to disorder‐specific internet‐based treat-

ment for depression in a benchmarking study (Kraepelien, Forsell,

et al., 2018). However, noninferiority compared with disorder‐specific

treatment could, in the benchmarking analysis, not be established for

social anxiety or panic disorder. This could partly be because partici-

pants differed in their compliance with different treatment compo-

nents in TAIL.

Because TAIL includes a wide range of different components

targeting specific conditions and symptoms and is used for a co‐

morbid patient group, it constitutes a very good base for exploring

the effects that both component‐specific compliance and overall com-

pliance have on treatment outcome.
1.5 | Aim

The aim of this study was to explore if compliance with all homework

components in the TAIL treatment (Overall Compliance) and compli-

ance with the condition‐specific homework components (Specific

Compliance) predict reductions in condition‐specific symptoms and

in symptoms of depression, in patients with depression and co‐

occurring conditions who participated in the internet treatment arm

of the REGASSA study.
2 | METHOD

The REGASSA study was approved by the Regional Ethics Review

Board in Stockholm, Sweden (2010/1779‐31/4).
FIGURE 1 Flow chart of study participants and analysed subgroups. The
both insomnia and pain is included in both subgroups [Colour figure can b
2.1 | Participants

Recruitment to the REGASSA study was done at primary care level in

six county councils in Sweden between February 2011 and December

2012. Adults over 18 years who had depressive symptoms, defined as

having at least 10 points on the Patient Health Questionnaire

(Kroenke, Spitzer, & Williams, 2001), were included. Patients in need

of specialist psychiatric treatment, having substance dependency or

poor understanding of Swedish, were excluded. For more details on

recruitment, see the earlier reported results from the main results of

the REGASSA trial (Hallgren et al., 2015). One third (n = 317) of the

participants in the trial were randomized to the internet treatment

TAIL, and the 207 of these with post‐treatment self‐report measures

were included in the current study. Please see Figure 1 for the study

flow chart and Table S1 for characteristics of participants with miss-

ing postdata.

For the purpose of the analyses in this study, we constructed six

subgroups representing the specific conditions targeted in the treat-

ment and placed each participant in one or several subgroups. In order

to decide which subgroups a participant belonged to we used (a) the

participant's self‐report that they recognized disorder‐specific symp-

toms described in a brief text that was distributed during the begin-

ning of the treatment, (b) the participant's rating of the severity of

these symptoms, and (c) the participant's score on the symptom scales

that they filled out pretreatment (see Section 2.2 for cut‐off scores)
2.2 | Measures

The self‐report measures were collected via the internet pretreatment

and post‐treatment, 12 weeks later. Primary outcome was depression
subgroups of specific conditions may overlap, that is, a participant with
e viewed at wileyonlinelibrary.com]

http://wileyonlinelibrary.com
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symptoms, assessed with the Montgomery–Åsberg Depression Rating

Scale – Self‐rated (MADRS‐S; Svanborg & Asberg, 1994). Secondary

outcomes were symptoms of the six co‐occurring conditions: Worry

was assessed with the Penn State Worry Questionnaire (Behar,

Alcaine, Zuellig, & Borkovec, 2003; cut‐off for worry, Penn State

Worry Questionnaire ≥ 45), panic symptoms with the Panic Disorder

Severity Scale – Self‐Report (Houck, Spiegel, Shear, & Rucci, 2002;

cut‐off for panic symptoms, Panic Disorder Severity Scale – Self‐

Report ≥ 6), social anxiety symptoms with the Liebowitz Social Anxi-

ety Scale – Self‐Rated (Baker, Heinrichs, Kim, & Hofmann, 2002;

cut‐off for social anxiety, Liebowitz Social Anxiety Scale – Self‐

Rated ≥ 30), symptoms of stress with the Perceived Stress Scale –

10 item (Cohen & Janicki‐Deverts, 2012; cut‐off for stress, Perceived

Stress Scale – 10 item ≥ 13), insomnia symptoms with the Insomnia

Severity Index (Bastien, Vallières, & Morin, 2001; cut‐off for insomnia,

Insomnia Severity Index ≥ 8), and pain symptoms with the Multidi-

mensional Pain Inventory (Kerns, Turk, & Rudy, 1985; cut‐off for pain,

Multidimensional Pain Inventory ≥ 1.7).
2.3 | Treatment components of TAIL

The treatment modules, or chapters, were distributed weekly or

according to the participant's progress. The weekly treatment modules

were mostly text based and included homework assignments with

interactive work sheets. Each module ended with a homework report

that the participant would complete and send to the therapist at the

end of the week or when they were done. After feedback on the

homework from the therapist, the participant would get access to

the next module. The first three modules were mandatory and had a

focus on depression and anxiety. These mandatory modules included

identification of personal values, activity scheduling, and challenging

of avoidance behaviours as main components. In the course of the

first 3 weeks, the therapist phoned the participant once in order to

discuss the selection of treatment modules for the tailored part of

the treatment. Starting Week 4, the treatment content was tailored

to the individual participant. One content option was to get more

treatment components aimed at depression, such as more activity

scheduling and the challenging of negative thoughts. Other content

options were aimed at alleviating the symptoms of co‐occurring condi-

tions. This included exposure with rationales for worry, panic, or social

anxiety and interventions for stress, insomnia, or pain. The last module

summarized the treatment and included relapse prevention planning.

See Table 1 for a complete overview of the treatment modules avail-

able in TAIL.
2.4 | Therapist contact

The therapists were licenced clinical psychologists or final‐year clinical

psychology master students supervised by a licenced psychologist.

The psychology students previously had 18 months of supervised

face‐to‐face treatment with patients during their psychology training.

Therapist support was mostly given as written messages in the treat-

ment platform, and the therapists aimed at restricting support to

15 min per participant and treatment week. Written feedback was
given after the completion of the homework assignments of every

module. Participants also had the option to send messages to their

therapist and receive an answer within 2 days. If a patient had been

inactive for a week, they were prompted via a text message or a short

phone call by the therapist to log in. In case of suicidal ideation, the

therapists contacted the participant by phone and did an interview fol-

lowing the routines of the study.
2.5 | Compliance scoring

The rating of compliance was done by two psychology master stu-

dents who followed a structured guide for scoring, which was con-

structed for this study. Please see the Guide to compliance scoring

in the Supporting Information. Inter‐rater reliability with intraclass cor-

relation (two‐way mixed effects with absolute agreement) was first

measured after 15 simultaneous ratings per module by the raters. Ini-

tially, there was an unsatisfactory agreement between raters for some

modules, and the guide was then changed, or examples and comments

were added to it. The second intraclass correlation analysis showed a

satisfactory inter‐rater reliability of all the ratings of the treatment

modules. Each homework component in the modules could generate

a maximum score of 5 for a participant, meaning that the participant

complied fully to that homework component, both quantitatively and

qualitatively.

When the compliance with all homework components in all mod-

ules had been coded according to the reference guide, scores for

Overall Compliance were constructed by summing up the compliance

scores of all homework components for that participant. Then Specific

Compliance scores for all six conditions were constructed by adding

the compliance scores of the homework components in the modules

for that condition, described in Table 1. Finally, there was a need to

adjust for compliance to homework components that were not

regarded as specific for any of the six conditions. Scores for Non‐

Specific Compliance were therefore constructed for each condition

by subtracting the Specific Compliance score for that condition, from

the Overall Compliance score: Non‐Specific Compliance = Overall

Compliance − Specific Compliance. Non‐Specific Compliance scores

were later used to adjust for generic effects of compliance with treat-

ment components not aimed at the analysed condition.
2.6 | Statistical analyses

All statistical analyses were conducted in SPSS version 23 (IBM Corp.).

Correlational analyses were used to explore if Overall and Specific

Compliance predicted reductions on the symptom scales. Two hierar-

chical stepwise regression models were used for the whole group,

with post‐treatment MADRS‐S as the dependent variable, and for

each subgroup, with the condition‐specific symptom scale at post‐

treatment as the dependent variable. In the first model, we explored

Overall Compliance. Step 1 included the pretreatment symptom mea-

sure as a control, and in Step 2, the Overall Compliance measure was

added. Step 3 constituted a sensitivity analysis that adjusted for age

and sex. In the second model, compliance with specific homework

components was explored in four steps. Step 1 was again to control



TABLE 2 Subgroups with compliance scores, symptom scores, and effects on specific symptom scales

Subgroup n
Overall Compliance,
M [CI]

Specific Compliance,
M [CI] (%) Scale Pre, M (SD) Post, M (SD)

Pre–post
test Effect size (g)

Whole sample 207 34.7 [32.0, 37.3] — MADRS‐S 21.4 (7.0) 12.2 (8.8) t = 15.59
p < 0.001

1.15

Worry 106 34.9 [31.2, 38.6] 6.2 [4.7, 7.7] (25% of max) PSWQ 63.6 (9.1) 55.9 (10.9) t = 7.92
p < 0.001

0.76

Panic 39 35.2 [28.3, 42.2] 5.1 [3.1, 7.1] (34% of max) PDSS‐SR 11.5 (4.3) 6.7 (5.2) t = 6.26
p < 0.001

1.01

Social anxiety 34 36.7 [29.1, 44.4] 3.0 [1.6, 4.5] (30% of max) LSAS‐SR 71.9 (24.8) 54.1 (23.7) t = 4.34
p < 0.001

0.73

Stress 131 35.0 [31.6, 38.3] 8.8 [7.3, 10.2] (25% of max) PSS‐10 25.5 (5.3) 19.4 (7.2) t = 9.15
p < 0.001

0.97

Insomnia 97 33.8 [29.9, 37.8] 3.2 [2.4, 4.0] (32% of max) ISI 17.9 (4.4) 12.6 (6.6) t = 7.77
p < 0.001

0.95

Pain 39 30.9 [24.6, 37.1] 3.8 [2.2, 5.4] (25% of max) MPI 7.1 (2.9) 5.8 (3.7) t = 3.67
p = 0.001

0.37

Note. MADRS‐S: Montgomery–Åsberg Depression Rating Scale – Self‐rated; PSWQ: Penn State Worry Questionnaire; PDSS‐SR: Panic Disorder Severity
Scale – Self‐Report; LSAS‐SR: Liebowitz Social Anxiety Scale – Self‐Rated; PSS‐10: Perceived Stress Scale – 10 item; ISI: Insomnia Severity Index; MPI:
Multidimensional Pain Inventory; SD: standard deviation; CI: 95% confidence interval; g: Hedge's g.
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for symptom score at pretreatment, and Step 2 added Specific Compli-

ance as a predictor. Step 3 adjusted for Non‐Specific Compliance

including compliance to generic and condition‐unrelated homework

components. Step 4 was a sensitivity analysis that adjusted for age

and sex. In order to investigate whether the specific homework com-

ponents, aimed at the specific co‐occurring conditions, had an impact

on the primary measure depressive symptoms, we also used the same

second model in each subgroup again but with MADRS‐S as the

dependent variable.
3 | RESULTS

Descriptive statistics of the whole group and the six subgroups can be

found in Table 2. Mean age (standard deviation; range) in the total

group was 44.2 years (12.1; 19–67), and 77% were female. Partici-

pants with social anxiety had the highest Overall Compliance scores,

and participants with pain had the lowest. All subgroups showed
TABLE 3 Hierarchical regression analysis of Overall Compliance

Subgroup
Total group Worry Panic S

Scale

MADRS‐S PSWQ PDSS‐SR L

ΔR2 β ΔR2 β ΔR2 β Δ

Step 1 0.20*** 0.27*** 0.24** 0

Pre score 0.45*** 0.52*** 0.49**

Step 2 0.15*** 0.03* 0.18** 0

Pre score 0.41*** 0.55*** 0.43**

Overall
Compliance

−0.39*** −0.17* −0.43**

Note. Outcome is post‐treatment score. Step 1 adjusts for pretreatment score.
not shown. MADRS‐S: Montgomery–Åsberg Depression Rating Scale – Self‐r
Severity Scale – Self‐Report; LSAS‐SR: Liebowitz Social Anxiety Scale – Self‐Ra
MPI: Multidimensional Pain Inventory.

*p < 0.05. **p < 0.01. ***p < 0.001.
significant moderate to large reductions in the condition‐specific

symptoms, except the pain subgroup where the effect on pain severity

was small but still significant. For the whole sample and for the differ-

ent subgroups, pretreatment symptom levels were tested between

participants with and without missing postdata, and there were no

major differences on symptom severity (please see Table S1).
3.1 | Analysis of Overall Compliance

The Overall Compliance scores predicted reductions in depression and

explained 15% of the outcome variance (Table 3). In the subgroups of

participants with specific conditions, Overall Compliance predicted the

outcome on the worry, panic, social anxiety, stress, and insomnia

symptom scales but not on the pain symptom scale. For participants

with pain, pain symptoms at post‐treatment were only predicted by

pain symptoms pretreatment. The sensitivity analysis, adjusting for

age and sex in Step 3 (data not shown), did not change the results.
ocial anxiety Stress Insomnia Pain

SAS‐SR PSS‐10 ISI MPI

R2 β ΔR2 β ΔR2 β ΔR2 β

.26** 0.08** 0.09** 0.68***

0.51** 0.29** 0.29** 0.82***

.20** 0.19*** 0.21*** 0.00

0.40** 0.32*** 0.27** 0.81***

−0.46** −0.43*** −0.46*** −0.03

Step 2 adds Overall Compliance as a predictor. Step 3 (sensitivity analysis)
ated; PSWQ: Penn State Worry Questionnaire; PDSS‐SR: Panic Disorder
ted; PSS‐10: Perceived Stress Scale – 10 item; ISI: Insomnia Severity Index;



TABLE 5 Hierarchical regression analysis of Specific Compliance with specific components in the subgroups with specific conditions

Subgroup
Worry Panic Social anxiety Stress Insomnia Pain

Scale

MADRS‐S MADRS‐S MADRS‐S MADRS‐S MADRS‐S MADRS‐S

ΔR2 β ΔR2 β ΔR2 β ΔR2 β ΔR2 β ΔR2 β

Step 1 0.19*** 0.35*** 0.37*** 0.14*** 0.25*** 0.19**

Pre score 0.44*** 0.59*** 0.61*** 0.37*** 0.50*** 0.43**

Step 2 0.02 0.01 0.06 0.15*** 0.07** 0.00

Pre score 0.44*** 0.56*** 0.56*** 0.29*** 0.49*** 0.43**

Specific Compliance −0.14 −0.11 −0.24 −0.40*** −0.26** 0.03

Step 3 0.13*** 0.14** 0.06 0.04* 0.10*** 0.17**

Pre score 0.39*** 0.51*** 0.59*** 0.30*** 0.42*** 0.32*

Specific Compliance −0.04 −0.07 −0.15 −0.30** −0.18* 0.15

Non‐Specific Compliance −0.38*** −0.38** −0.25 −0.21* −0.34*** −0.44**

Note. Outcome is post‐treatment score on MADRS‐S. Step 1 adjusts for pretreatment score. Step 2 adds Specific Compliance as a predictor. Step 3 adjusts
for Non‐Specific Compliance. Step 4 (sensitivity analysis) not shown. MADRS‐S: Montgomery–Åsberg Depression Rating Scale – Self‐rated.

*p < 0.05. **p < 0.01. ***p < 0.001.

TABLE 4 Hierarchical regression analysis of Specific Compliance in the subgroups with specific conditions

Subgroup
Worry Panic Social anxiety Stress Insomnia Pain

Scale

PSWQ PDSS‐SR LSAS‐SR PSS‐10 ISI MPI

ΔR2 β ΔR2 β ΔR2 β ΔR2 β ΔR2 β ΔR2 β

Step 1 0.27*** 0.24** 0.26** 0.08** 0.09** 0.68***

Pre score 0.52*** 0.49** 0.51** 0.29** 0.29** 0.82***

Step 2 0.00 0.01 0.22** 0.17*** 0.16*** 0.00

Pre score 0.53*** 0.49** 0.47** 0.33*** 0.42*** 0.82***

Specific Compliance −0.04 −0.07 −0.48** −0.42*** −0.42*** 0.02

Step 3 0.03* 0.19** 0.06 0.03* 0.09** 0.00

Pre score 0.53*** 0.41** 0.41** 0.33*** 0.35*** 0.76***

Specific Compliance 0.01 0.01 −0.39** −0.33*** −0.31** 0.06

Non‐Specific Compliance −0.19* −0.45** −0.26 −0.20* −0.32** −0.08

Note. Outcome is post‐treatment score. Step 1 adjusts for pretreatment score. Step 2 adds Specific Compliance as a predictor. Step 3 adjusts for Non‐Spe-
cific Compliance. Step 4 (sensitivity analysis) not shown. PSWQ: Penn State Worry Questionnaire; PDSS‐SR: Panic Disorder Severity Scale – Self‐Report;
LSAS‐SR: Liebowitz Social Anxiety Scale – Self‐Rated; PSS‐10: Perceived Stress Scale – 10 item; ISI: Insomnia Severity Index; MPI: Multidimensional Pain
Inventory.

*p < 0.05. **p < 0.01. ***p < 0.001.
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3.2 | Analysis of Specific Compliance

The Specific Compliance scores predicted reductions in the corre-

sponding specific symptoms for participants with social anxiety, stress,

and insomnia but not for worry, panic, and pain (Table 4). Specific

Compliance for social anxiety, stress, and insomnia still predicted

symptom reductions when we adjusted for Non‐Specific Compliance

in Step 3. Non‐Specific Compliance predicted symptom reductions in

worry, panic, stress, and insomnia. In the sensitivity analysis (Step 4,

data not shown), sex appeared as a significant predictor of symptom

reductions in insomnia (males did better, p = 0.025). However,

adjusting for Non‐Specific Compliance and demographic variables

did not change the results that Specific Compliance was a strong

and significant predictor of outcome for social anxiety, stress, and

insomnia. When using the same model but with the depression scale

as the dependent variable (Table 5), we found that Specific Compli-

ance with the stress and insomnia components was significant
predictors of reductions in depression symptoms. These analyses

remained significant when we adjusted for Non‐Specific Compliance,

age, and sex (Step 4, data not shown).
4 | DISCUSSION

The current study examined overall and condition‐specific home-

work compliance as predictors of reduction in a wide range of symp-

toms in patients with depression and co‐occurring conditions,

undergoing an individually tailored internet‐based treatment. Overall

Compliance with the homework assignments was associated with a

reduction in symptoms of depression (explained variance 15%) but

also in symptoms of worry (3%), panic (18%), social anxiety (20%),

stress (19%), and insomnia (21%), for participants with these co‐

occurring conditions. The association of Overall Compliance and

the reduction in pain symptoms were not significant. These
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associations are, except for worry and pain, large in comparison with

results from homework compliance studies in face‐to‐face treatment

where a meta‐analysis reported an average association of 7%

explained variance (Mausbach et al., 2010). In a larger context, our

results strengthen the picture of compliance to homework assign-

ments as one of the most important aspects in internet‐based treat-

ment, for example, when comparing the results with the estimated

association of 8% between working alliance and outcome in

internet‐based treatment, which was presented in a recent meta‐

analysis (Flückiger, Del Re, Wampold, & Horvath, 2018).

For participants with social anxiety, stress, and insomnia, compli-

ance with the specific homework components targeting those condi-

tions was also associated with reductions in the corresponding

symptoms. On the other hand, Specific Compliance did not predict

specific reductions for participants with worry and panic. For partici-

pants with pain, neither Overall nor Specific Compliance predicted

reductions in pain symptoms. Compliance with specific homework

components targeting stress and insomnia also predicted reductions

on depression, for participants with these conditions.
4.1 | Interpretations

These exploratory findings are accompanied by some interpretations

for each condition below.

4.1.1 | Worry

For participants with worry, pretreatment score was the strongest

predictor of outcome, but there was also a small effect of Overall

Compliance with the treatment material. Because Specific Compliance

with the components targeting worry did not seem to have an effect,

this result suggests that a transdiagnostic approach, including home-

work components such as activity scheduling and challenging avoid-

ance behaviours, could be enough for participants with worry.

4.1.2 | Panic

For participants with panic disorder symptoms, the results indicated a

relatively large dose–response effect of complying to the homework

components, but this did not have to be to the panic disorder‐specific

components. Earlier research has suggested that good‐quality expo-

sure is a strong predictor of outcome in psychological treatment for

panic disorder (Cammin‐Nowak et al., 2013). Because some material

on avoidance behaviour and exposure therapy was included in the

three initial mandatory modules of the treatment, this could have

had a specific effect on panic symptoms but would still be counted

as Non‐Specific Compliance for panic disorder in our statistical

models. However, because the subgroup of participants with panic

disorder symptoms was small, these results have to be interpreted

with caution.

4.1.3 | Social anxiety

For social anxiety, as for panic, the results suggested a possibly large

dose–response relationship of compliance and outcome, but for social
anxiety, it was complying to the specific social anxiety homework

components that predicted a better outcome. This suggests that indi-

viduals with social anxiety may benefit from working with components

that are clearly aimed at social anxiety, such as shifting focus outwards

and exposure to social situations. However, because the subgroup of

participants with social anxiety in this study was small, these results

also have to be interpreted with caution.

4.1.4 | Stress

Participants with high levels of stress seemed to benefit from Overall

Compliance, but the largest predictive effects on outcome were from

compliance with specific stress homework components, for example,

planned recovery and exposure to not doing things perfectly. Compli-

ance with the stress components was also important for the reduction

of depression symptoms for these patients. Stressed participants in

primary care may often receive treatment for depression and may thus

not benefit from, or recognize themselves in, a treatment lacking con-

tent specifically about stress. A high percentage of participants in the

study suffered from depression with high amounts of stress, and it

seems that they benefited extra from content tailored to help them

handle their stress‐related problems.

4.1.5 | Insomnia

Also for participants with insomnia, the results indicated a large dose–

response relationship of Overall Compliance and symptom reduction.

When separating Specific from Non‐Specific Compliance, both

seemed to predict outcome. The finding that Specific Compliance

was a significant predictor strengthens earlier research suggesting that

specific insomnia treatment components, such as sleep restriction and

stimulus control, are important in treatment of insomnia (Kaldo et al.,

2015). Compliance with the specific insomnia components also pre-

dicted the reduction of depression symptoms for participants with

insomnia, suggesting the importance of alleviating insomnia symptoms

to improve depression symptoms, which has been seen in previous

research on internet‐based treatment (Blom et al., 2015).

4.1.6 | Pain

The participants with pain did not improve much on pain symptoms,

but they did experience reductions in other symptoms, such as

depression. Participants with higher initial levels of pain did not reduce

their pain regardless of complying to the pain treatment modules. This

suggests that the pain components in the current treatment were

without effects on pain and that these participants may instead need

a dedicated pain treatment, which have shown small to moderate

effects in previous studies (Buhrman, Gordh, & Andersson, 2016).
4.2 | Limitations and strengths

This study has some strengths and limitations. Limitations include that

we performed explorative analyses based on correlational data. The

absence of an experimental control makes these findings preliminary.

The possible existence of confounding variables, influencing both
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compliance and outcome, cannot be completely controlled for in a cor-

relational design. It is partly managed by controlling for Non‐Specific

Compliance when analysing Specific Compliance and by some sensi-

tivity analyses, but this still cannot compensate for the lack of an

experimental design. There is however previous research on face‐to‐

face psychological treatments suggesting that homework compliance

causes reductions in depression rather than the other way around

(Burns & Spangler, 2000), although this research cannot rule out other

causal mechanisms.

The number of participants with panic disorder symptoms and

social anxiety was small, resulting in low statistical power for these

conditions. However, the strong statistical effect of compliance to

specific social anxiety components seems to be an indicator of a sub-

stantial association in that case.

Another limitation, seen in the analysis of compliance with the

panic disorder components, is that the components in the introductory

modules contained homework assignments, for example, exposure

therapy and challenging negative thoughts, that could also have a

condition‐specific effect and thus leave less room for further improve-

ment for the following disorder‐specific modules. This sometimes

unclear separation of components calls for caution for some interpre-

tations. For example, the result that specific modules for panic disor-

der did not further improve panic disorder cannot be interpreted as

evidence that panic‐specific components are not useful.

The strengths of this study include that we created and employed

a measure of treatment compliance where both quantity and quality of

compliance were systematically rated, as recommended by Kazantzis

et al. (2017), and most likely providing a better estimate of treatment

compliance than more basic measures, such as number of accessed

modules. Other strengths are a large total sample, which is representa-

tive of depression patients in primary care.
4.3 | Future directions

These findings support the idea that qualitative and quantitative mea-

sures of compliance with internet‐based treatment are of value, espe-

cially for individually tailored treatments, when one wishes to assess

the maximum efficacy of different treatment components. Future

studies could examine compliance with specific treatment compo-

nents in a randomized setting to investigate the direction of causality.

Future studies could also examine how other concepts, such as treat-

ment credibility, or how much time and effort the participants put into

the treatment, relate to treatment compliance.
5 | CONCLUSIONS

Overall homework compliance was important for outcome in this indi-

vidually tailored internet‐based treatment for depression in a sample

with high levels of co‐occurring conditions. Compliance with specific

homework components for social anxiety, stress, and insomnia was

important to alleviate the symptoms of these specific conditions.

Compliance with homework components for stress and insomnia

was important also for reducing depression levels, for participants

who presented with these conditions. Because a high degree of
participants in the study suffered from stress and insomnia, and these

participants benefited extra from complying to the stress‐specific and

insomnia‐specific components, the inclusion of tailored content for

these conditions should probably be a priority when choosing compo-

nents to include in interventions for patients with high levels of co‐

morbid symptoms.

ACKNOWLEDGEMENTS

This work was supported by Rehabilitering och Samordning (REHSAM)

through the Vårdal Foundation and Stockholm County Council, Swe-

den. We would also like to thank compliance raters Tone Nordling

and Madeleine Lindberg for their great effort.

CONFLICT OF INTEREST

We wish to confirm that there are no known conflicts of interest asso-

ciated with this publication and there has been no significant financial

support for this work that could have influenced its outcome.

ORCID

Martin Kraepelien https://orcid.org/0000-0002-5294-4156

REFERENCES

Andersson, G., Cuijpers, P., Carlbring, P., Riper, H., & Hedman, E. (2014).

Guided Internet‐based vs. face‐to‐face cognitive behavior therapy for

psychiatric and somatic disorders: A systematic review and meta‐
analysis. World Psychiatry, 13(3), 288–295. https://doi.org/10.1002/
wps.20151

Andersson, G., & Hedman, E. (2013). Effectiveness of guided internet‐based
cognitive behavior therapy in regular clinical settings. Verhaltenstherapie,

23(3), 140–148. https://doi.org/10.1159/000354779

Baker, S. L., Heinrichs, N., Kim, H.‐J., & Hofmann, S. G. (2002). The

Liebowitz social anxiety scale as a self‐report instrument: A preliminary

psychometric analysis. Behaviour Research and Therapy, 40(6),

701–715. https://doi.org/10.1016/S0005‐7967(01)00060‐2

Bastien, C. H., Vallières, A., & Morin, C. M. (2001). Validation of the Insomnia

Severity Index as an outcome measure for insomnia research. Sleep Medi-

cine, 2(4), 297–307. https://doi.org/10.1016/S1389‐9457(00)00065‐4

Behar, E., Alcaine, O., Zuellig, A. R., & Borkovec, T. D. (2003). Screening for

generalized anxiety disorder using the Penn State Worry Question-

naire: A receiver operating characteristic analysis. Journal of Behavior

Therapy and Experimental Psychiatry, 34(1), 25–43. https://doi.org/

10.1016/S0005‐7916(03)00004‐1

Blom, K., Jernelöv, S., Kraepelien, M., Bergdahl, M. O., Jungmarker, K.,

Ankartjärn, L., … Kaldo, V. (2015). Internet treatment addressing either

insomnia or depression, for patients with both diagnoses: A random-

ized trial. Sleep, 38(2), 267–277. https://doi.org/10.5665/sleep.4412

Buhrman, M., Gordh, T., & Andersson, G. (2016). Internet interventions for

chronic pain including headache: A systematic review. Internet Interven-

tions, 4, 17–34. https://doi.org/10.1016/j.invent.2015.12.001

Burns, D. D., & Spangler, D. L. (2000). Does psychotherapy homework lead

to improvements in depression in cognitive–behavioral therapy or does

improvement lead to increased homework compliance? Journal of Con-

sulting and Clinical Psychology, 68(1), 46–56. https://doi.org/10.1037/
0022‐006X.68.1.46

Cammin‐Nowak, S., Helbig‐Lang, S., Lang, T., Gloster, A. T., Fehm, L.,

Gerlach, A. L., … Wittchen, H.‐U. (2013). Specificity of homework com-

pliance effects on treatment outcome in CBT: Evidence from a

controlled trial on panic disorder and agoraphobia: Homework effects

https://orcid.org/0000-0002-5294-4156
https://doi.org/10.1002/wps.20151
https://doi.org/10.1002/wps.20151
https://doi.org/10.1159/000354779
https://doi.org/10.1016/S0005-7967(01)00060-2
https://doi.org/10.1016/S1389-9457(00)00065-4
https://doi.org/10.1016/S0005-7916(03)00004-1
https://doi.org/10.1016/S0005-7916(03)00004-1
https://doi.org/10.5665/sleep.4412
https://doi.org/10.1016/j.invent.2015.12.001
https://doi.org/10.1037/0022-006X.68.1.46
https://doi.org/10.1037/0022-006X.68.1.46


KRAEPELIEN ET AL. 307
in CBT for panic disorder. Journal of Clinical Psychology, 69(6), 616–629.
https://doi.org/10.1002/jclp.21975

Christensen, H., Griffiths, K. M., & Farrer, L. (2009). Adherence in internet

interventions for anxiety and depression. Journal of Medical Internet

Research, 11(2), e13. https://doi.org/10.2196/jmir.1194

Cohen, S., & Janicki‐Deverts, D. (2012). Who's stressed? Distributions of

psychological stress in the United States in probability samples from

1983, 2006, and 2009. Journal of Applied Social Psychology, 42(6),

1320–1334. https://doi.org/10.1111/j.1559‐1816.2012.00900.x

Flückiger, C., Del Re, A. C., Wampold, B. E., & Horvath, A. O. (2018). The

alliance in adult psychotherapy: A meta‐analytic synthesis. Psychother-

apy. https://doi.org/10.1037/pst0000172, 55, 316–340.

Fuhr, K., Schröder, J., Berger, T., Moritz, S., Meyer, B., Lutz, W., … Klein, J.

P. (2018). The association between adherence and outcome in an Inter-

net intervention for depression. Journal of Affective Disorders, 229,

443–449. https://doi.org/10.1016/j.jad.2017.12.028

Glenn, D., Golinelli, D., Rose, R. D., Roy‐Byrne, P., Stein, M. B., Sullivan, G.,

… Craske, M. G. (2013). Who gets the most out of cognitive behavioral

therapy for anxiety disorders? The role of treatment dose and patient

engagement. Journal of Consulting and Clinical Psychology, 81(4),

639–649. https://doi.org/10.1037/a0033403

Hallgren, M., Kraepelien, M., Ojehagen, A., Lindefors, N., Zeebari, Z., Kaldo,

V., & Forsell, Y. (2015). Physical exercise and internet‐based cognitive‐
behavioural therapy in the treatment of depression: Randomised con-

trolled trial. The British Journal of Psychiatry, 207(3), 227–234.
https://doi.org/10.1192/bjp.bp.114.160101

Hedman, E., Ljótsson, B., Kaldo, V., Hesser, H., El Alaoui, S., Kraepelien, M., …
Lindefors, N. (2014). Effectiveness of Internet‐based cognitive behaviour

therapy for depression in routine psychiatric care. Journal of Affective Disor-

ders, 155, 49–58. https://doi.org/10.1016/j.jad.2013.10.023

Houck, P. R., Spiegel, D. A., Shear, M. K., & Rucci, P. (2002). Reliability of

the self‐report version of the panic disorder severity scale. Depression

and Anxiety, 15(4), 183–185. https://doi.org/10.1002/da.10049

Johansson, R., Sjöberg, E., Sjögren, M., Johnsson, E., Carlbring, P., Andersson, T.,

… Andersson, G. (2012). Tailored vs. standardized internet‐based cognitive

behavior therapy for depression and comorbid symptoms: A randomized

controlled trial. PloS One, 7(5), e36905. https://doi.org/10.1371/journal.

pone.0036905

Kaldo, V., Lundin, A., Hallgren, M., Kraepelien, M., Strid, C., Ekblom, Ö., …
Forsell, Y. (2018). Effects of internet‐based cognitive behavioural therapy

and physical exercise on sick leave and employment in primary care

patients with depression: Two subgroup analyses. Occupational and Envi-

ronmental Medicine, 75(1), 52–58. https://doi.org/10.1136/oemed‐2017‐
104326

Kaldo, V., Ramnerö, J., & Jernelöv, S. (2015). Involving clients in treatment

methods: A neglected interaction in the therapeutic relationship. Jour-

nal of Consulting and Clinical Psychology, 83(6), 1136–1141. https://
doi.org/10.1037/ccp0000039

Karyotaki, E., Ebert, D. D., Donkin, L., Riper, H., Twisk, J., Burger, S., …
Cuijpers, P. (2018). Do guided internet‐based interventions result in

clinically relevant changes for patients with depression? An individual

participant data meta‐analysis. Clinical Psychology Review, 63, 80–92.
https://doi.org/10.1016/j.cpr.2018.06.007

Kazantzis, N., Brownfield, N. R., Mosely, L., Usatoff, A. S., & Flighty, A. J.

(2017). Homework in cognitive behavioral therapy: A systematic

review of adherence assessment in anxiety and depression (2011–
2016). The Psychiatric Clinics of North America, 40(4), 625–639.
https://doi.org/10.1016/j.psc.2017.08.001

Kazantzis, N., Ronan, K. R., & Deane, F. P. (2001). Concluding causation

from correlation: Comment on Burns and Spangler (2000). Journal of

Consulting and Clinical Psychology, 69(6), 1079–1083. https://doi.org/
10.1037//0022‐006X.69.6.1079
Kazantzis, N., Whittington, C., Zelencich, L., Kyrios, M., Norton, P. J., &

Hofmann, S. G. (2016). Quantity and quality of homework compli-

ance: A meta‐analysis of relations with outcome in cognitive

behavior therapy. Behavior Therapy, 47(5), 755–772. https://doi.

org/10.1016/j.beth.2016.05.002

Kerns, R. D., Turk, D. C., & Rudy, T. E. (1985). The West Haven‐Yale Mul-

tidimensional Pain Inventory (WHYMPI). Pain, 23(4), 345–356. https://
doi.org/10.1016/0304‐3959(85)90004‐1

Kraepelien, M., Forsell, E., Karin, E., Johansson, R., Lindefors, N., & Kaldo,

V. (2018). Comparing individually tailored to disorder‐specific
internet‐based cognitive–behavioural therapy: Benchmarking study.

BJPsych Open, 4(4), 282–284. https://doi.org/10.1192/bjo.2018.41

Kraepelien, M., Mattsson, S., Hedman‐Lagerlöf, E., Petersson, I. F., Forsell, Y.,
Lindefors, N., & Kaldo, V. (2018). Cost‐effectiveness of internet‐based
cognitive–behavioural therapy and physical exercise for depression.

BJPsych Open, 4(4), 265–273. https://doi.org/10.1192/bjo.2018.38

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2001). The PHQ‐9: Validity of a

brief depression severity measure. Journal of General Internal Medicine,

16(9), 606–613. https://doi.org/10.1046/j.1525‐1497.2001.016009606.x

Lebeau, R. T., Davies, C. D., Culver, N. C., & Craske, M. G. (2013).

Homework compliance counts in cognitive‐behavioral therapy. Cog-
nitive Behaviour Therapy, 42(3), 171–179. https://doi.org/10.1080/
16506073.2013.763286

Mausbach, B. T., Moore, R., Roesch, S., Cardenas, V., & Patterson, T. L.

(2010). The relationship between homework compliance and therapy

outcomes: An updated meta‐analysis. Cognitive Therapy and Research,

34(5), 429–438. https://doi.org/10.1007/s10608‐010‐9297‐z

Nordgreen, T., Gjestad, R., Andersson, G., Carlbring, P., & Havik, O. E. (2018).

The effectiveness of guided internet‐based cognitive behavioral therapy

for social anxiety disorder in a routine care setting. Internet Interventions,

13, 24–29. https://doi.org/10.1016/j.invent.2018.05.003

Richards, D., Duffy, D., Blackburn, B., Earley, C., Enrique, A., Palacios, J., …
Timulak, L. (2018). Digital IAPT: The effectiveness & cost‐effectiveness
of internet‐delivered interventions for depression and anxiety disor-

ders in the Improving Access to Psychological Therapies programme:

Study protocol for a randomised control trial. BMC Psychiatry, 18(1),

59. https://doi.org/10.1186/s12888‐018‐1639‐5

Sieverink, F., Kelders, S. M., & van Gemert‐Pijnen, J. E. (2017). Clarifying
the concept of adherence to eHealth technology: Systematic review

on when usage becomes adherence. Journal of Medical Internet

Research, 19(12), e402. https://doi.org/10.2196/jmir.8578

Strid, C., Andersson, C., Forsell, Y., Öjehagen, A., & Lundh, L.‐G. (2016).
Internet‐based cognitive behaviour therapy and physical exercise—
Effects studied by automated telephone assessments in mental ill‐
health patients; a randomized controlled trial. British Journal of Clinical

Psychology, 55(4), 414–428. https://doi.org/10.1111/bjc.12111

Sundquist, J., Ohlsson, H., Sundquist, K., & Kendler, K. S. (2017). Common

adult psychiatric disorders in Swedish primary care where most mental

health patients are treated. BMC Psychiatry, 17(1), 235. https://doi.org/

10.1186/s12888‐017‐1381‐4

Svanborg, P., & Asberg, M. (1994). A new self‐rating scale for depression

and anxiety states based on the Comprehensive Psychopathological

Rating Scale. Acta Psychiatrica Scandinavica, 89(1), 21–28. https://doi.
org/10.1111/j.1600‐0447.1994.tb01480.x

Titov, N., Dear, B. F., Staples, L. G., Terides, M. D., Karin, E., Sheehan, J., …
McEvoy, P. M. (2015). Disorder‐specific versus transdiagnostic and

clinician‐guided versus self‐guided treatment for major depressive dis-

order and comorbid anxiety disorders: A randomized controlled trial.

Journal of Anxiety Disorders, 35, 88–102. https://doi.org/10.1016/j.

janxdis.2015.08.002

Titov, N., Dear, B. F., Staples, L. G., Bennett‐Levy, J., Klein, B., Rapee, R. M., …
Nielssen, O. B. (2017). The first 30 months of the MindSpot Clinic:

Evaluation of a national e‐mental health service against project objectives.

https://doi.org/10.1002/jclp.21975
https://doi.org/10.2196/jmir.1194
https://doi.org/10.1111/j.1559-1816.2012.00900.x
https://doi.org/10.1037/pst0000172
https://doi.org/10.1016/j.jad.2017.12.028
https://doi.org/10.1037/a0033403
https://doi.org/10.1192/bjp.bp.114.160101
https://doi.org/10.1016/j.jad.2013.10.023
https://doi.org/10.1002/da.10049
https://doi.org/10.1371/journal.pone.0036905
https://doi.org/10.1371/journal.pone.0036905
https://doi.org/10.1136/oemed-2017-104326
https://doi.org/10.1136/oemed-2017-104326
https://doi.org/10.1037/ccp0000039
https://doi.org/10.1037/ccp0000039
https://doi.org/10.1016/j.cpr.2018.06.007
https://doi.org/10.1016/j.psc.2017.08.001
https://doi.org/10.1037//0022-006X.69.6.1079
https://doi.org/10.1037//0022-006X.69.6.1079
https://doi.org/10.1016/j.beth.2016.05.002
https://doi.org/10.1016/j.beth.2016.05.002
https://doi.org/10.1016/0304-3959(85)90004-1
https://doi.org/10.1016/0304-3959(85)90004-1
https://doi.org/10.1192/bjo.2018.41
https://doi.org/10.1192/bjo.2018.38
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1080/16506073.2013.763286
https://doi.org/10.1080/16506073.2013.763286
https://doi.org/10.1007/s10608-010-9297-z
https://doi.org/10.1016/j.invent.2018.05.003
https://doi.org/10.1186/s12888-018-1639-5
https://doi.org/10.2196/jmir.8578
https://doi.org/10.1111/bjc.12111
https://doi.org/10.1186/s12888-017-1381-4
https://doi.org/10.1186/s12888-017-1381-4
https://doi.org/10.1111/j.1600-0447.1994.tb01480.x
https://doi.org/10.1111/j.1600-0447.1994.tb01480.x
https://doi.org/10.1016/j.janxdis.2015.08.002
https://doi.org/10.1016/j.janxdis.2015.08.002


308 KRAEPELIEN ET AL.
Australian & New Zealand Journal of Psychiatry, 51(12), 1227–1239. https://
doi.org/10.1177/0004867416671598

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of the article.
How to cite this article: Kraepelien M, Blom K, Lindefors N,

Johansson R, Kaldo V. The effects of component‐specific

treatment compliance in individually tailored internet‐based

treatment. Clin Psychol Psychother. 2019;26:298–308.

https://doi.org/10.1002/cpp.2351

https://doi.org/10.1177/0004867416671598
https://doi.org/10.1177/0004867416671598
https://doi.org/10.1002/cpp.2351

