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ABSTraCT

background — Phobias are among the most common anxiety disorders 
encountered in outpatient mental health clinics. Although Internet–
based treatments have been investigated in primary care and the general 
population and are increasingly used in clinical practice, little is known 
about the cost–effectiveness of Internet–based guided self–help as a 
precursor to face–to–face psychotherapy as compared to usual care.

methods — eight Dutch outpatient clinics participated in a randomised 
controlled multi–centre trial. We included adult patients from outpa-
tient clinics’ waiting lists with social anxiety, agoraphobia and/or specific 
phobias. Those suffering from psychotic disorders or at risk of suicide 
were excluded. Randomisation was performed by an external researcher, 
stratified by clinic, in blocks of eight. Patients and clinicians were not 
blind to patient allocation, and assessments were performed through the 
Internet. Patients were allocated to either a five–week Internet–based 
guided self–help programme followed by face–to–face psychotherapy or 
remained on the clinic waiting list and received face–to–face psychother-
apy at the end of the waiting list period. The primary clinical outcome 
measure was the Fear Questionnaire at 12–month follow–up. Costs were 
measured from a societal perspective using the iMTA Questionnaire 
on Costs Associated with Psychiatric Illness. Primary analyses were 
performed on an intention–to–treat basis.

findings — Between August 2010 and October 2013, we screened 481 patients 
for eligibility, of whom 212 patients were randomly assigned to either the 
Intervention (105) or control group (107). At 1–year follow–up, no signifi-
cant differences in the primary outcome (mean difference FQ –3.51, p = .383; 
d=–0.15; 95% CI –11.51 to 4.46) or total costs from a societal perspective 
(mean difference= –€481, 95% CI €–1343 – €4401) were found. Although 
on average patients in the intervention group used fewer face–to–face 
psychotherapy sessions, this difference was not statistically significant 
(mean difference = –4.81 sessions, 95% CI –2.22–11.83, p=.180). The adher-
ence to the intervention was low, with only 13.3% of 105 patients complet-
ing all five weeks of the intervention. No adverse events were reported.



interpretation — Using Internet–based guided self–help as a precursor 
to face–to–face psychotherapy was not cost–effective from a societal 
perspective. Although intervention participants appeared to use fewer 
face–to–face psychotherapy sessions, this result was not statistically 
significant. Differences in costs and effects between the intervention 
group and care as usual were minimal. Implementation of this interven-
tion may be beneficial to patients, but not cost–effective in its current 
iteration.



INTRODUCTION

phobias are highly prevalent. The prevalence rate for social phobia, agora-
phobia and specific phobias together is estimated to be around 18 (De Graaf, 
Ten Have, Van Gool, & Van Dorsselaer, 2012), and all have a considerable 
impact on the daily life of patients (Depla, ten Have, van Balkom, & de 
Graaf, 2008; Mendlowicz & Stein, 2000). The prevalence and the impact 
of phobias are often underestimated (Weiller, Bisserbe, Boyer, Lepine, & 
Lecrubier, 1996). For example, research shows that the burden of agorapho-
bia is higher even than that of major depression (Smit et al., 2006). The per 
capita costs for phobia are relatively low, but because of the high prevalence 
and reduced quality of life, the overall public health burden and societal 
costs are high (Konnopka, Leichsenring, Leibing, & König, 2009; Smit et 
al., 2006).  Psychotherapy, using the principles of cognitive behavioural 
therapy and exposure therapy, is generally accepted as the preferred treat-
ment for all types of phobias (Acarturk, Cuijpers, van Straten, & de Graaf, 
2009; Kok et al., 2017; Sánchez–Meca, Rosa–Alcázar, Marín–Martínez, 
& Gómez–Conesa, 2010).

A new modality which is currently gaining acceptance is web–based 
guided self–help, in which a patient individually works through a treat-
ment with support from a therapist. In this treatment, psychotherapeutic 
principles are explained to the patient in a number of lessons and every 
lesson ends with some form of homework assignments. In these interven-
tions, homework assignments appear to be effective components (Kazantzis, 
Deane, & Ronan, 2000), and especially exposure homework exercises were 
found be good predictor of favourable treatment outcome (Al–Kubaisy et 
al., 1992; Cammin–Nowak et al., 2013; edelman & Chambless, 1993). To 
assist the patient in completing the web–based therapy, therapist guid-
ance is provided over the Internet. This guidance is aimed at motivating 
patients to proceed and explaining therapeutic principles or assignments 
in detail if needed.

To date, non–web–based guided self–help based on the principles of 
exposure has been found to be effective for social phobia, agoraphobia and 
specific phobias (Cuijpers, Donker, van Straten, Li, & Andersson, 2010; 
Hirai & Clum, 2006). In community samples, it was found to be as effective 
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as face–to–face (FtF) psychotherapy (Cuijpers et al., 2010). Non–web–based 
guided self–help has usually been offered through a book (bibliotherapy), 
but in the past decade online treatment has been increasingly replacing 
classic bibliotherapy, and some evidence exists that internet–based guided 
self–help treatments are cost–effective when compared to control treat-
ments (Donker et al., 2015).

In the Netherlands, patients with a severe phobia are generally referred 
to an outpatient mental health clinic by their GPs for face–to–face (FtF) 
psychotherapy. At these outpatient clinics, patients are placed on a waiting 
list, the length of which varies depending on therapist load availability, but 
is usually at least six weeks. In theory, patients could make effective use of 
this time spent waiting for FtF psychotherapy by completing homework 
exercises.

As Internet–based guided self–help interventions have generally been 
shown to be effective (Andersson, Cuijpers, Carlbring, Riper, & Hedman, 
2014; Cuijpers et al., 2009), we hypothesized that offering a guided Internet–
based intervention to outpatients prior to regular FtF therapy would lead 
to lower treatment costs by way of fewer FtF sessions, and a faster recovery.

During the Internet–based intervention, patients gain knowledge about 
their disorder and exposure therapy, and acquire skills that are normally 
taught during the first sessions of FtF psychotherapy.

We undertook a trial to assess whether offering web–based guided self–
help during the waiting list period could be (cost)effective in comparison 
to care as usual. Previously, short–term clinical results (5 weeks) showed 
that this Internet intervention had modest effects on phobia symptoms 
with a Cohen’s d of 0.3 (Kok, van Straten, Beekman, & Cuijpers, 2014) in 
comparison to patients who received no specific intervention while on the 
waiting list.

The current paper describes the 12–month effectiveness and cost–effec-
tiveness of the guided Internet intervention preceding FtF psychotherapy 
versus waiting list preceding FtF psychotherapy from a societal perspective.
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MeTHODS

patient selection and inclusion

eight outpatient clinics in large cities in the west of the Netherlands partici-
pated. We recruited outpatients from clinic waiting lists and conducted an 
economic evaluation from a societal perspective alongside a randomised 
controlled trial (Kok et al., 2012, 2014) with a 12–month follow–up period. 
A detailed description of the design has been published elsewhere (Kok et 
al., 2012). The study protocol has been approved by the Medical ethical 
Committee of the VU University Medical Centre. Patients were referred 
to the research team by the outpatient clinic staff after an initial telephone 
contact with the patient. During this telephone call, outpatient staff screened 
whether phobic complaints were the main reason for seeking help and asked 
patients for consent to be contacted by the research team. If the patient 
consented, the research team contacted the patient for a structured clini-
cal diagnostic interview (CIDI; World Health Organization, 1990) by tele-
phone to determine eligibility, after which formal written informed consent 
was obtained and baseline measures were administered. Computer–literate, 
Dutch–speaking patients, 18 years or older, with a DSM–IV–TR or ICD–10 
diagnosis of a phobia (social phobia, agoraphobia or any type of specific 
phobia) were eligible for inclusion. Stable psychotropic medication use was 
allowed. Patients with psychotic disorders or an elevated risk for suicide were 
excluded and remained on the waiting list for treatment.

randomisation

Patients were randomised by a researcher not involved in the project, using 
a computer–generated randomisation list stratified by outpatient clinic, 
with blocks of 8 patients. After baseline measurements, included patients 
were randomised to either a) receive immediate access to a 5–week guided 
Internet–based self–help programme followed by FtF treatment (inter-
vention), or b) remain on the outpatient clinic waiting list followed by FtF 
treatment (control).
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intervention

The five–week Internet–based intervention was based on a self–help book 
based on exposure therapy for phobic patients (de Neef & Cuijpers, 2007), 
written by an experienced cognitive–behavioural therapist. This program 
was adapted by the researchers for the Internet, resulting in an interven-
tion consisting of 5 lessons.

In the first lesson, patients read psycho–educational material. During 
week 2, patients identify key fears, establish a fear hierarchy and build an 
exposure exercise planning. In weeks 3 and 4, patients exercise self–exposure 
according to their fear hierarchies. In week 5, patients learn strategies to 
prevent relapse, continue to plan for self–exposure and anticipate FtF psycho-
therapy. each week, the patient reported back to the coach with achievements, 
questions or for general support.

Master’s level clinical psychology students were trained to deliver guid-
ance during the intervention. The coaches monitored the patient’s progress 
through the intervention, encouraged the patient to persist through the inter-
vention, and provided feedback on the homework assignments. Coaches spent 
approximately 15 minutes per week per patient and were supervised by the 
first author (RK) as well as the first author of the self–help book. 

Throughout the intervention period, patients remained on the wait-
ing list for FtF psychotherapy to ensure that they did not experience any 
delay in receiving scheduled FtF psychotherapy.

After patients finished the Internet treatment or 6 weeks after randomi-
sation (whichever occurred first), the researchers inserted a short, writ-
ten report into the patient’s electronic health record (eHR) to inform 
therapists about the progress the patient had made during the Internet 
treatment.

Therapists were encouraged to tailor FtF treatment to the progress the 
patient had made during the Internet intervention. As a consequence, FtF 
therapists were not blinded to treatment status. Therapists and coaches 
were not involved in outcome assessments.
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control group

Patients in the waiting list control group remained on the waiting list for FtF 
psychotherapy and received FtF psychotherapy as scheduled. Additionally, 
the control group received the self–help book on which the Internet inter-
vention was based. This book was sent to the control group patients free of 
charge, with no instructions or support. Therapists who delivered subsequent 
FtF therapy were aware that the patient was a control patient in the trial. 

subsequent ftf psychotherapy

every patient received psychotherapy as usual after the waiting list period 
or receiving the Internet intervention, unless the patient explicitly opted 
out of treatment. As in routine clinical practice, treatment type (i.e., indi-
vidual FtF therapy or group therapy with or without pharmacotherapy) 
for each patient was a joint decision between the patient and the therapist, 
depending on symptom severity, type of phobia and patient preference. 
Cost outcome measures Costs were assessed from a societal perspective 
using an adapted version of the iMTA Questionnaire on Costs Associated 
with Psychiatric Illness (TiC–P; Hakkaart–van Roijen, 2002) with a 
recall period of 3 months, over a total period of 12 months. Cost categories 
included direct medical costs (use of health services and medication), direct 
non–medical costs (informal care) and indirect non–medical costs (absen-
teeism and presenteeism). 

Dutch standard costs were used to value health utilization, informal 
care and lost work productivity. The friction cost method was used to esti-
mate work absenteeism costs based on Dutch age and sex specific productiv-
ity costs. A friction period of 23 weeks was use (Hakkaart–van Roijen, Tan, 
& Bouwmans, 2011). All costs were corrected to 2012 levels consumer price 
indices (Statistics Netherlands, 2012).  The number of visits to the outpa-
tient clinics was obtained from the institutions’ electronic health records 
(eHRs). Patient–level data retrieved from the eHRs included number 
of sessions of psychotherapy; type of psychotherapy; modality (group or 
individual), and number of health providers (therapists, assistants, etc.) 
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and patients involved. Costs for a session of group therapy was also based 
on Dutch standard costs (Hakkaart–van Roijen et al., 2011) but adjusted 
pragmatically for number of attending therapists and patients per session.

clinical outcome measures

Outcomes were assessed through online questionnaires. In case of non–
response, the research team sent reminder e–mails followed by reminder 
telephone calls. Outcome measures were recorded at baseline, at 5 weeks and 
3, 6, 9 and 12 months after randomisation.

The primary outcome measure was the Fear Questionnaire (FQ; Marks 
& Mathews, 1979), which measures phobic fear and avoidance on a 15–120 
scale, where higher scores indicate more severe phobic symptoms.
Secondary outcome measures included symptoms of anxiety and depression, 
quality of life and the number of FtF therapy sessions. Anxiety symptoms 
were measured by the Beck Anxiety Inventory (BAI; Beck & Steer, 1993), score 
range 0 — 63, where higher scores indicate more anxiety.

Depressive symptoms were measured by the CeS–D (Radloff, 1977; score 
range, (0 – 60), where higher scores correspond to more depressive symp-
toms. Quality of life was measured using the euroqol (euroQol Group, 1990; 
eq–5d). eq–5d health states were converted to utilities using the Dutch tariff 
(Lamers, Stalmeier, McDonnell, Krabbe, & van Busschbach, 2005). Quality–
adjusted life years (QALYs) were calculated by multiplying the eq–5d utilities 
by the time spent in that particular health state and interpolating linearly 
between follow–up measurements.

analyses

Based on large effect sizes found in the general population (Cuijpers et al., 2009), 
we assumed a conservative mean standardised effect size (Cohen’s d) of 0.7 in 
the intervention group in clinical practice. As such, 170 patients were needed 
to obtain 90% statistical power with a 2–sided alpha = .05. Anticipating 30% 
drop–out over 12 months, we aimed to include 244 patients. Nationwide 
changes to the insurance system caused enrolment in all outpatient clinics 
to decline during patient accrual. Thus, we included 212 patients between 
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July 2010 and December 2013.  All statistical analyses were performed on 
an intention–to–treat (itt) basis. Missing data were imputed using multi-
ple imputation (mi) with fully conditional specification and predictive mean 
matching as implemented in spss version 21. Predictor variables related to 
missingness were included in the imputation model. Fifty imputed datasets 
were needed to reach a loss of efficiency smaller than 5%. For the cost–effec-
tiveness analyses, 50 separate data sets were created and analysed using stata 
13.0se (Statacorp LP, 2013), and the results were pooled using Rubin’s rules 
(Wiley & Rubin, 1987). Bivariate regression models were used to evaluate 
the differences in costs and effects between the intervention groups, while 
maintaining the correlation between costs and effects. effect differences 
were adjusted for baseline values. We calculated incremental cost–effective-
ness ratios (icers) by dividing the difference in clinical effectiveness between 
intervention and waiting list control groups by the difference in costs between 
these two groups (icer = ∆e/∆c).

Bias–corrected accelerated bootstrapping (5000 replications) was used to 
estimate uncertainty surrounding the cost differences and the icers. Outliers 
in cost data were identified by calculating the Mahalanobis distances total 
costs as predictors as implemented in spss 21. Cases thus identified as being 
significant positive outliers (N=3; two intervention patients and one control 
group patient) were removed. No negative outliers were observed.

Bootstrapped cost–effect pairs are presented graphically on a cost–
effectiveness (Ce) plan (Black, 1990). On a Ce–plane, uncertainty around 
incremental costs (y–axis) and incremental effects (x–axis) is summarised 
graphically. each bootstrapped estimate is placed along four separate quad-
rants; more expensive and more effective (Ne quadrant), less expensive and 
more effective (Se), less effective and less expensive (SW), and more expen-
sive and less effective (NW). The Se quadrant is most desirable, as the new 
intervention dominates the control condition by being more effective and 
less expensive. Conversely, the NW quadrant is least desirable as the new 
intervention is dominated by the control condition by being less effective 
and more expensive. In the two remaining quadrants, decision makers need 
to justify either a less expensive but less effective intervention (SW quadrant) 
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or a more effective but more expensive intervention (Ne quadrant). In the 
latter scenario, a decision has to be made whether the higher costs weigh up 
against the additional benefits. This decision depends on the societal will-
ingness to pay (WTP), i.e. how much money society is willing to pay for one 
additional unit of effect. Since it is generally unknown how much society is 
willing to pay, different WTP–scenarios are plotted on a cost–effectiveness 
acceptability (CeA) curve, which graphically represents the probability that 
the intervention is cost–effective in comparison with control (Y–axis) for a 
range of hypothetical societal WTP values (X–axis).

Per–protocol analyses

For the per–protocol analyses, patients who had not started the web–based 
intervention or had not completed the first week (N = 23) were omitted 
from the analyses.

ReSULTS

description of the sample & drop–out

Between August 26th 2010 and October 17th 2013, we assessed 481 outpa-
tients for eligibility, of whom 153 (31.8%) declined to participate, 111 (23.0%) 
did not meet inclusion criteria, and 5 (1.0%) could not be contacted after 
initial screening. The remaining 212 patients were randomised to either the 
Internet treatment during the waiting list period (N=105) or control (waiting 
list alone; N=107, see figure 5.1). The sample was slightly skewed toward 
the female gender (61.0%) and those with higher education (57.1%). Patients 
were recruited at outpatient clinics of psyq, ggz ingeest, Prezens, ggz Noord–
Holland–Noord and Altrecht. Most patients (78%) were recruited at the 
psyq outpatient clinics. Due to database issues, baseline measurements were 
unavailable for 2 out of 212 patients.

Furthermore, details on FtF–therapy attendance could not be retrieved 
for 8 intervention patients and 6 control group patients. Clinical data on 210 



chapter five — cost–effectiveness 129

patients was used for the intention–to–treat analyses. Of the intervention 
group, 56 patients completed the 5–week post–test assessment (53.3%) and of 
the control group, 72 completed the post–test assessment (67.3%).

figure 5.1 — Participant flowchart

 

Allocated to wait-list control (n = 107)

Assessed for eligibility (n = 481)

Excluded  (n = 269) 
- Not meeting inclusion criteria (n = 111) 
- Declined to participate (n = 153) 
- Other reasons (n = 5) 

Allocated to intervention (n = 105) 
- Received allocated intervention (n = 86) 
- Did not start intervention (n = 19) 
- Completed week 1 (n = 77) 
- Completed week 2 (n = 46) 
- Completed week 3 (n = 33) 
- Completed week 4 (n = 18) 
- Completed week 5 (n = 14) 

ALLOCATION 

Lost to follow-up 
(did not complete post-test assessment) 

T1 —  5–weeks (n=35) 
T2 —  3 months (n=52) 
T3 —  6 months (n=58) 
T4 —  9 months (n=62) 
T5 —  12 months (n=58) 

Lost to follow-up 
(did not complete post-test assessment) 

T1 —  5–weeks (n=49) 
T2 —  3 months (n=61) 
T3 —  6 months (n=61) 
T4 —  9 months (n=68) 
T5 —  12 months (n=62) 

POSTTEST 

Analysed ITT (n = 106) 
Baseline assessment unavailable (n = 1) 

Analysed ITT (n = 104) 
Baseline assessment unavailable (n = 1) 

ANALYSIS 

Randomised (n = 212)

ENROLLMENT 
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At the one–year follow–up mark, 42 intervention patients (40.0%) and 52 
control group patients (48.6%) completed the follow–up measures (i.e., were 
completers). As described in detail elsewhere (Kok et al., 2014), non–completers 
differed significantly from responders and had higher baseline depression and 
anxiety scores, were younger, had lower education and were on psychotropic 
medication more often.

table 5.1 — Baseline characteristics.
total sample 

(n=212)
intervention + 
psychotherapy 

(n=105)

control + 
psychotherapy 

(n=107)

demographics

Age, mean (SD) 34.6 (11.7) 35.7 (11.7) 33.4 (11.6)
Female, N (%) 130 (61%) 58 (55%) 72 (67%)
Higher education¹, N (%) 120 (57%) 58 (56%) 62 (58%)
Single, N (%) 112 (53%) 55 (53%) 57 (53%)
Income², mean (SD) €1524 (€761) €1545 (€727) €1503 (€796)
baseline scores

FQ (mean, SD) 40.28 (22.71) 42.43 (23.41) 38.19 (21.93)
BAI (mean, SD) 44.81 (13.41) 45.15 (13.76) 44.48 (13.13)
CeS-D (mean, SD) 24.82 (8.47) 24.96 (8.61) 24.69 (8.37)
eQ-5D (mean, SD) 0.57 (0.27) 0.60 (0.28) 0.55 (0.27)
Currently using psycho-
tropic medication, N (%) 43 (20%) 14 (13%) 29 (27%)
―

¹ equivalent to a bachelor’s degree or higher
² N = 180; monthly disposable income; 2012 €

uptake of the internet & ftf interventions

Of the 105 patients allocated to the intervention, 86 (78.1%) started and 14 
(13.3%) completed all five weeks of the intervention. On average, patients 
completed 3.6 out of 8 exercises (SD 2.6, median number of completed exer-
cises 3; range 0–8). All but 4 patients received the scheduled FtF psychother-
apy after waiting list (n=2) or intervention (n=2). At 12–month follow–up, 
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patients had received an average of 25.8 sessions of FtF psychotherapy (group 
sessions and individual sessions combined). Intervention patients used on 
average 23.3 sessions of FtF psychotherapy and control patients used 25.8 
sessions of FtF psychotherapy. This difference was not statistically signifi-
cant (95% CI of difference, –2.22;11.83).
Of all patients for whom FtF data were available (N=196); 26.0% received 
fewer than 10 sessions, 24.0% received 10–19 sessions, 16.3% received 20–29 
sessions, 12.2% received 30–39 sessions and 21.5% received more than 40 
sessions of FtF psychotherapy. Combined individual and group treatment 
was received by 110 (56.1%) of patients, whereas 63 (32.1%) patients received 
only individual treatment and 10 (5.1%) patients received only group therapy. 
On average, patients received 13.3 individual sessions and 12.5 group sessions. 
No significant differences were observed in modality of therapy (individual 
vs. group therapy) received by the intervention and control group patients 
(table 5.2). Additionally, there was no significant difference in number of FTF 
therapy sessions received by patients that did not start the intervention at 
all when compared to patients that did start the intervention (p = .093), but 
patients that never started using the intervention had significantly higher 
baseline anxiety levels than patients that did start using the intervention 
(mean difference 7.1 points on the BAI, p = .029).

clinical outcomes at folloW–up

The imputed outcomes at 1–year follow–up are presented in table 5.2. At 1–
year follow–up, there were no statistically significant differences in clinical 
outcomes between the intervention and control groups (mean difference FQ 

–3.51, p = .383; d=–0.15; 95% CI –11.51 to 4.46).
As shown in figure 5.2, both the intervention and control groups appear to 
follow the same general pattern of improvement over time when compared 
to baseline scores. The intervention group improved more than the control 
group during the intervention period (between baseline and 5 weeks of follow–
up). However, this difference disappeared as time progressed. Additionally, 
there were no statistically significant differences in secondary outcomes 
between the intervention and control groups (table 5.2).



interven-
tion &
psycho-

therapy

(n=104)

control &
psycho-

therapy

(n=106)

betWeen-
groups 
differ-
ence

effect size d
(95% ci around d)

Clinical scores at 1-year follow–up, imputed intention–to–treat sample

FQ (M/SD) 31.53 (24.12) 28.02 (22.56) –3.51 –0.15 (–11.51 to 4.46)

BAI (M/SD) 38.73 (13.42) 38.01 (13.71) –0.72 –0.06 (–4.95 to 3.59)

CeS–D (M/SD) 18.24 (15.24) 17.98 (14.80) –0.26 –0.02 (–5.44 to 4.91)

QALY (M/SD) 0.57 (0.16) 0.57 (0.15) 0.02 –0.04 (–0.05 to 0.05)

Clinical scores at 1–year follow–up, imputed per protocol sample
FQ (M/SD) 30.72(23.33) 28.04(22.66) –2.68 –0.12 (–11.33 to 5.97)

BAI (M/SD) 38.01(12.60) 38.07(13.70) 0.06 0.01 (–4.71 to 4.82)

CeS–D (M/SD) 17.17(14.53) 17.98(14.86) 0.81 0.06 (–4.58 to 6.22)

QALY (M/SD) 0.62(0.18) 0.64(0.15) 0.00 0.00 (–0.10 to 0.11)

figure 5.2. Change in Fear Questionnaire scores between the intervention 
and control group over time.

baseline 5 Weeks 3 
months

6 
months

9 
months

12 
months

control — -2.35 -1.53 -4.54 -7.45 -10.32

interven-
tion

— -5.02 -3.43 -5.56 -8.02 -10.49

table 5.2 — Clinical outcomes at 1–year follow–up.

 -14

-12

-10

-8

-6

-4

-2

0

Control + FtF

Intervention + FtF
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table 5.3 — Psychotherapy use and costs at 1–year follow–up.

unit 
cost a

interven-
tion group

control 
group

difference

(95% ci of difference)

Total number of 
FtF sessions (M/
SD)

— 23.34 (21.25) 28.15 (28.26) –4.81 (–2.22 to 11.83)

―individual 
sessions (M/SD)

€181.50 12.22 (9.98) 14.34 (14.78) –2.12 (–1.42 to 5.67)

―group 
sessions (M/SD)

€96.31b 11.13 (15.22) 13.81 (19.47) –2.69 (–2.22 to 7.59)

FtF no shows 
(M/SD)

€181.50c 1.95 (3.39) 1.85 (2.87) 0.10 (–0.98 to 0.78)

Internet inter-
vention costs

d €252 (€9) — —

Psychotherapy 
costs (M/SD)

— €3732 (€3004) €4163 (€4043) € –431 (€ –536 to €1398)

Other health 
costs (M/SD)

— €8623 (€5294) €8698 (€6121) € –75 (€ –1688 to €1838)

Sick leave (€)
(M/SD)

— €123 (€349) €411 (€1294) € –289 (€–33 to €–544)

Indirect costs 
(M/SD)

— €1884 (€2178) €1799 (€2310) € 85 (€ –1076 to  €906)

Total societal 
costs (M/SD)

— €12355 (€7653) €12861 (€9576) € –505 (€ –1343 to €4401)

―
a Index year = 2012
b Unit cost derived from an average in this data set. Due to varying numbers of patients 
and care givers per session, unit prices for group sessions will vary.
c A no–show, or an appointment missed without prior notification by the patient, was 
valued at one session of FtF psychotherapy due to lost productivity of the therapist.
d Costs may vary according to the time spent per client by the online therapist



134 internet–based treatment of phobias

costs

table 5.3 presents FtF psychotherapy use, societal and health costs of all 
patients. The mean intervention costs were €252 (SD €9) per intervention 
patient, based on actual costs of the intervention itself and average wages 
for master’s level student coaches.

About one–thirds of health costs was attributable to psychotherapy 
and two–thirds to use of other health services.

Lost productivity costs due to absenteeism and presenteeism were 
lower than total health care costs. On average, the intervention group 
was absenting on sick leave for 26.96 hours (SD 21.12 hours) as opposed to 
30.75 hours (SD 45.92) in the control group (95% CI –0.79 to 9.56).

In the intention–to–treat analysis, the intervention resulted in a statis-
tically non–significant average societal cost reduction of €481 as compared 
to control. In the per–protocol analysis, this reduction was €1525, but this 
was also not statistically significant.

 cost–effectiveness analyses

table 5.4 presents the results of the cost–effectiveness analyses for both the 
intention–to–treat and per–protocol analyses. For the FQ in the intention–
to–treat analysis, the ICeR was 166, which indicates that a deterioration 
of 1 point on the FQ was associated with €166 lower costs.

The majority of the bootstrapped cost–effect pairs were situated in the 
south–west quadrant of the cost–effectiveness plane; indicating lower costs 
and slightly smaller effects (table 5.4 & figure 5.3).

The cost–effectiveness acceptability curve for FQ shows that at a WTP 
of €0 per point improvement on the FQ, there is a 0.65 probability that the 
intervention is cost–effective in comparison with control.

The probability of cost–effectiveness decreases with increasing values 
for WTP, due to the total costs for the intervention group being lower than 
for the control group. Results for secondary outcome measures were similar. 

In the per–protocol analysis, bootstrapped cost–effect pairs for the FQ 
were also mainly situated in the south–west quadrant (table 5.4 & figure 
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5.4). The CeA curves show that the probability of cost–effectiveness is 
0.86 at a WTP of €0 per point improvement and decreases with increas-
ing values for WTP (figure 5.4). Similar results were found for the secondary 
outcome measures.

table 5.4 — Results of the cost–effectiveness analyses.

Intention to treat sample (N=210); outliers removed

% of quadrants on 
the ce-plane

∆ costs

(95% ci, 2012 €)
∆ effects

(95% ci)
icer ne 

(%)
se 
(%)

sW 
(%)

nW

(%)

FQ -€481 (-€3127 to €1923) -3.52 (-10.6 to 4.8) 166 7 17 48 29

BAI -€481 (-€3127 to €1923) -0.72 (-4.9 to 3.4) 601 13 23 42 23

CeS-D -€481 (-€3127 to €1923) -0.26 (-5.6 to 4.7) 1203 13 30 35 22

QALY -€481 (-€3127 to €1923) -0.02 (-0.04 to 0.05) 102975 22 37 29 13

Per protocol sample (N=171); outliers removed

% of quadrants on 
the ce-plane

∆ costs

(95% ci, 2012 €)
∆ effects

(95% ci)
icer ne 

(%)
se 
(%)

sW 
(%)

nW

(%)

FQ -€1525 (-€4301 to €1204) -3.1 (-11.7 to 5.4) 491 2 21 65 11

BAI -€1525 (-€4301 to €1204) -0.8 (-5.4 to 3.8) 1906 5 31 55 9

CeS-D -€1525 (-€4301 to €1204) 0.3 (-5.1 to 5.8) 5083 6 48 38 7

QALY -€1525 (-€4301 to €1204) -.01 (-0.06 to 0.05) 93762 7 36 51 8



figure 5.3 — Intention–to–treat cost–effectiveness plane and correspond-
ing cost–effectiveness acceptability curve for primary outcome measure Fear 
Questionnaire.
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figure 5.4. Per protocol cost–effectiveness plane and corresponding cost–effec-
tiveness acceptability curve for primary outcome measure Fear Questionnaire.  

60
00

40
00

20
00

0

Pe
r 

pr
ot

oc
ol

: C
os

t d
iff

er
en

ce
 F

ea
r 

✗
es

tio
nn

ai
re

 (2
01

2 
€)

Per protocol: effe difference Fear ✗estionnaire (points)

-2
00

0
-4

00
0

-6
00

0
-8

00
0

-20 -10 0 10 20



DISCUSSION

general discussion

The aim of this study was to assess the effectiveness and cost–effective-
ness of offering web–based guided self–help to phobic outpatients during 
waiting list.

We hypothesized that implementing the Internet intervention during 
the waiting list period would result in similar or larger clinical effects while 
simultaneously reducing costs. In a previous paper, we demonstrated that 
the intervention was moderately effective after 5 weeks (Cohen’s d = 0.35) 
in comparison with a waiting list condition as a precursor to FtF treatment 
(Kok et al., 2014). However, this paper shows that there were no statistically 
significant differences in clinical outcomes between the intervention and 
control group at 12–month follow–up. 

Patients in the intervention group used fewer sessions of FtF psycho-
therapy than the control group, although this difference was not statistically 
significant. Total societal costs were slightly and non–significantly lower in 
the intervention group than in the control group which was mainly due to 
the lower number of FtF psychotherapy sessions. There appeared to be an 
association between the uptake of the intervention and the number of FtF 
sessions used.
Based on the results of this study we conclude that the internet interven-
tion is not cost–effective in comparison with control for patients with 
phobias on a waiting list for psychotherapy. Despite there being no statis-
tically significant difference in clinical effects at 12–month follow–up, the 
intervention group used 4.8 FtF sessions fewer than the control group (23.4 
in the intervention group vs 28.2 in the control group).

Taking into account the average of 2 hours’ coaching time to guide 
patients through the Internet intervention, the approximate total reduc-
tion in therapist time was 10%. Although this difference was not statis-
tically significant, outpatient clinics consider this is a clinically relevant 
decrease in treatment time.

Improving adherence to the intervention may result in a larger reduc-
tion in therapist time.
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limitations & strengths

A major limitation of this study is that the uptake of the Internet interven-
tion was very low. This may be the result of a number of factors. Although 
we did not record reasons to discontinue the intervention, reasons for drop-
ping out may be related to the content or design of the intervention (Kelders, 
Kok, Ossebaard, & Van Gemert–Pijnen, 2012), the design or implementa-
tion of the study itself or other nonspecific factors. It should be noted that 
patients in both conditions were referred to the outpatient clinics, expecting 
to receive FtF psychotherapy. This expectation may have caused patients to 
discontinue the Internet intervention prematurely, as patient expectation has 
been shown to influence adherence (Boettcher, Renneberg, & Berger, 2013) 
and patients were scheduled to receive psychotherapy regardless of whether 
they participated in the online intervention.

Secondly, patient recruitment was not fully embedded within outpatient 
clinics, as the trial was coordinated from an academic setting and not from 
the clinics. embedding the intervention by collaborating more proactively 
with FtF therapists may improve intervention adherence and consequently, 
clinical outcomes.

Thirdly, an important limitation of this study is that it was not powered 
to detect a difference in FtF psychotherapy sessions, but short–term clin-
ical effects. Powering the current trial to treatment sessions would have 
required 612 patients in both treatment arms. This is a recognised issue in 
cost–effectiveness analyses alongside clinical trials (Briggs, 2000), where it 
is often considered unethical to continue patient recruitment after including 
the number of patients needed to demonstrate a clinical effect. Moreover, 
because patient recruitment fell short of initially proposed numbers due to 
logistical challenges, statistical power was also insufficient to show a statis-
tically significance difference in effects. As such, statistical power was also 
insufficient to perform subgroup analyses based on specific subgroups such 
as different types of phobias. However, most patients in this sample were 
diagnosed with more than one phobia (Kok et al., 2014), often from different 
phobia subtypes, and this would have made clustering into subgroups difficult.
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 A major strength of this study is that it is, to our knowledge, the first to 
examine the effects of Internet–based guided self–help for phobias specifically 
in an outpatient setting, including a representative sample of outpatients 
from a naturalistic setting, analogous to a similar study for major depres-
sion (Kolovos et al., 2016).

Secondly, this trial uses a relatively long follow–up period. Finally, the 
intervention in this study did not replace conventional FtF component but 
was offered during a waiting list period.

future directions

Based on the findings and experiences from this trial, we propose a number 
of future directions for research and practice. embedding an intervention 
similar to the one evaluated in the current trial into the health system could 
improve adherence and thus further reduce FtF usage. This might be done by 
having the patient’s designated therapist guide the web–based intervention, 
thus integrating the web–based intervention in routine care. Additionally, 
factors that improve the adherence to this (and other interventions) should be 
explored as pathways to increased uptake and clinical effectiveness. A rapidly 
emerging paradigm in outpatient clinics is the ‘blended’ model, where just 
parts of the FtF therapy are replaced by online components.

However, in contrast to fully online interventions, little is known the 
actual benefits these blended interventions, which has only recently gained 
research interest (e.g., Kooistra et al., 2014), and there is some criticism as to 
the premature implementation of such blended intervention (Ruwaard & 
Kok, 2015). In sum, results from this trial can be beneficial to the emerging 
field of blended treatments as it shows tentative feasibility and cost data of 
adding online therapy to routine psychiatric outpatient care.

CONCLUSIONS

This study showed that there were no statistically significant differences in 
costs and effects after 12 months between a group receiving an Internet–based 
intervention followed by FtF psychotherapy for phobias when compared to 
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a usual waiting list condition followed by FtF psychotherapy. Although the 
intervention group appeared to use fewer sessions of FtF therapy, this differ-
ence was not statistically significant.

Based on the results, the intervention is not considered cost–effective in 
comparison with control. Future improvements are needed in terms of uptake 
of and adherence to the intervention. Offering web–based interventions as 
in the current study to motivated outpatients during waiting list may be 
beneficial to both patients and outpatient clinics, but more research is needed. 

acknoWledgements

We are very grateful to the participants of this study and to the partici-
pating outpatient clinics: PsyQ, GGZ inGeest, Prezens, GGZ Noord–
Holland–Noord and Altrecht. Furthermore, we thank Marleen Bakker, 
Julia van Oenen and Kim Setkowski for their invaluable support with data 
collecting and administrative support, and Claudia Buntrock for valuable 
comments on this manuscript.



ReFeReNCeS

Acarturk, C., Cuijpers, P., van Straten, A., & de Graaf, R. (2009). Psychological 
treatment of social anxiety disorder: a meta–analysis. Psychological Medicine, 
3 (2), 241–54. https://doi.org/10.1017/S0033291708003590

Al–Kubaisy, T., Marks, I. M., Logsdail, S., Marks, M. P., Lovell, K., Sungur, 
M., & Araya, R. (1992). Role of exposure homework in phobia reduction: A 
controlled study. Behavior Therapy, 2 (4), 599–621. https://doi.org/10.1016/
S0005–789 (05)80224–2

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: 
Official Journal of the World Psychiatric Association (WPA), 1 (3), 288–95. 
https://doi.org/10.1002/wps.20151

Beck, A. T., & Steer, R. A. (1993). Beck Anxiety Inventory Manual. San Antonio, 
TX: Psychological Corperation. Black, W. C. (1990). The Ce plane: a 
graphic representation of cost–effectiveness. Medical Decision Making?: An 
International Journal of the Society for Medical Decision Making, 1 (3), 212–4.

Boettcher, J., Renneberg, B., & Berger, T. (2013). Patient expectations in internet–
based self–help for social anxiety. Cognitive Behaviour Therapy, 4 (3), 37–41. 
https://doi.org/10.1080/16506073.2012.759615

Briggs, A. (2000). economic evaluation and clinical trials: size matters. BMJ, 32 
(7273), 1362–1363. https://doi.org/10.1136/bmj.321.7273.1362

Cammin–Nowak, S., Helbig–Lang, S., Lang, T., Gloster, A. T., Fehm, L., Gerlach, 
A. L., … Wittchen, H.–U. (2013). Specificity of Homework Compliance effects 
on Treatment Outcome in CBT: evidence from a Controlled Trial on Panic 
Disorder and Agoraphobia. Journal of Clinical Psychology, 6 (6), 616–29. https://
doi.org/10.1002/jclp.21975

Cuijpers, P., Donker, T., van Straten, A., Li, J., & Andersson, G. (2010). Is guided 
self–help as effective as face–to–face psychotherapy for depression and anxi-
ety disorders? A systematic review and meta–analysis of comparative outcome 
studies. Psychological Medicine, 4 (12), 1943–57. https://doi.org/10.1017/
S0033291710000772



chapter five — references 143

Cuijpers, P., Marks, I. M., van Straten, A., Cavanagh, K., Gega, L., & Andersson, G. 
(2009). Computer–aided psychotherapy for anxiety disorders: a meta–analytic review. 
Cognitive Behaviour Therapy, 3 (2), 66–82. https://doi.org/10.1080/16506070802694776 

De Graaf, R., Ten Have, M., Van Gool, C., & Van Dorsselaer, S. (2012). Prevalence 
of mental disorders and trends from 1996 to 2009. Results from the Netherlands 
Mental Health Survey and Incidence Study–2. Social Psychiatry and Psychiatric 
epidemiology. https://doi.org/10.1007/s00127–010–0334–8

de Neef, M., & Cuijpers, P. (2007). Fobieën. Amsterdam: Boom Uitgeverij.

Depla, M. F. I. A., ten Have, M. L., van Balkom, A. J. L. M., & de Graaf, R. (2008). 
Specific fears and phobias in the general population: results from the Netherlands 
Mental Health Survey and Incidence Study (NeMeSIS). Social Psychiatry and 
Psychiatric epidemiology, 4 (3), 200–8. https://doi.org/10.1007/s00127–007–0291–z 

Donker, T., Blankers, M., Hedman, e., Ljótsson, B., Petrie, K., & Christensen, H. (2015). 
economic evaluations of Internet interventions for mental health: a systematic review. 
Psychological Medicine, 4 (16), 3357–3376. https://doi.org/10.1017/S0033291715001427 

edelman, R. e., & Chambless, D. L. (1993). Compliance during sessions and homework 
in exposure–based treatment of agoraphobia. Behaviour Research and Therapy, 3 (8), 
767–773. https://doi.org/10.1016/0005–796 (93)90007–H

euroQol Group (1990). euroQol—a new facility for the measurement of health–related 
quality of life. The euroQol Group. Health Policy (Amsterdam, Netherlands), 1 (3), 
199–208. 

Hakkaart–van Roijen, L. (2002). Trimbos / iMTA questionnaire for Costs associ-
ated with Psychiatric Illness ( TiC–P ). Technology, (July). Hakkaart–van Roijen, 
L., Tan, S., & Bouwmans, C. A. M. (2011). Handleiding voor kostenonderzoek: 
Methoden en standaard kostprijzen voor economische evaluaties in de gezond-
heidszorg. Geactualiseerde versie 2010. [Dutch manual for costing in economic eval-
uations]. Diemen.

Hirai, M., & Clum, G. A. (2006). A meta–analytic study of self–help interventions 
for anxiety problems. Behavior Therapy, 3 (2), 99–111. https://doi.org/10.1016/j.
beth.2005.05.002 



144 internet–based treatment of phobias

Kazantzis, N., Deane, F. P., & Ronan, K. R. (2000). Homework Assignments in 
Cognitive and Behavioral Therapy: A Meta–Analysis. Clinical Psychology: Science 
and Practice, (2), 189–202. https://doi.org/10.1093/clipsy.7.2.189

Kelders, S. M., Kok, R. N., Ossebaard, H. C., & Van Gemert–Pijnen, J. e. W. C. (2012). 
Persuasive system design does matter: a systematic review of adherence to web–based 
interventions. Journal of Medical Internet Research, 1 (6), e152. https://doi.org/10.2196/
jmir.2104

Kok, R. N., Donker, T., Batelaan, N., Beekman, A. T. F., van Straten, A., & Cuijpers, 
P. (2017). Psychological treatment of diagnosed specific phobias: a meta–analysis. 
Submitted.

Kok, R. N., van Straten, A., Beekman, A. T. F., Bosmans, J. e., de Neef, M., & Cuijpers, 
P. (2012). effectiveness and cost–effectiveness of web–based treatment for phobic 
outpatients on a waiting list for psychotherapy: protocol of a randomised controlled 
trial. BMC Psychiatry, 1 (1), 131. https://doi.org/10.1186/1471–244X–12–131

Kok, R. N., van Straten, A., Beekman, A. T. F., & Cuijpers, P. (2014). Short–Term 
effectiveness of Web–Based Guided Self–Help for Phobic Outpatients: Randomized 
Controlled Trial. Journal of Medical Internet Research, 1 (9), e226. https://doi.
org/10.2196/jmir.3429

Kolovos, S., Kenter, R. M. F., Bosmans, J. e., Beekman, A. T. F., Cuijpers, P., Kok, R. 
N., & van Straten, A. (2016). economic evaluation of Internet–based problem–solv-
ing guided self–help treatment in comparison with enhanced usual care for depressed 
outpatients waiting for face–to–face treatment: A randomized controlled trial. Journal 
of Affective Disorders, 200, 284–292. https://doi.org/10.1016/j.jad.2016.04.025

Konnopka, A., Leichsenring, F., Leibing, e., & König, H.–H. (2009). Cost–of–illness 
studies and cost–effectiveness analyses in anxiety disorders: a systematic review. 
Journal of Affective Disorders, 11 (1–3), 14–31. https://doi.org/10.1016/j.jad.2008.07.014 

Kooistra, L. C., Wiersma, J. e., Ruwaard, J. J., van Oppen, P., Smit, F., Lokkerbol, 
J., … Riper, H. (2014). Blended vs. face–to–face cognitive behavioural treatment for 
major depression in specialized mental health care: study protocol of a randomized 
controlled cost–effectiveness trial. BMC Psychiatry, 1 (1), 290. https://doi.org/10.1186/
s12888–014–0290–z



chapter five — references 145

Lamers, L. M., Stalmeier, P. F., McDonnell, J., Krabbe, P. F., & van Busschbach, J. J. 
(2005). [Measuring the quality of life in economic evaluations: the Dutch eQ–5D 
tariff]. Ned Tijdschr Geneeskd, 14 (28), 1574–1578.

Marks, I. M., & Mathews, A. M. (1979). Brief standard self–rating for phobic patients. 
Behaviour Research and Therapy, 1 (3), 263–7. https://doi.org/10.1016/0005–796 
(79)90041–X

Mendlowicz, M. V., & Stein, M. B. (2000). Quality of life in individuals with anxiety 
disorders. The American Journal of Psychiatry, 15 (5), 669–82. https://doi.org/10.1176/
appi.ajp.157.5.669

Radloff, L. S. (1977). The CeS–D Scale: A Self–Report Depression Scale for Research 
in the General Population. Applied Psychological Measurement, (3), 385–401. https://
doi.org/10.1177/014662167700100306

Ruwaard, J. J., & Kok, R. N. (2015). Wild West eHealth: Time to Hold our Horses? The 
european Health Psychologist, 1 (1), 45–49.

Sánchez–Meca, J., Rosa–Alcázar, A. I., Marín–Martínez, F., & Gómez–Conesa, A. (2010). 
Psychological treatment of panic disorder with or without agoraphobia: a meta–analy-
sis. Clinical Psychology Review, 3 (1), 37–50. https://doi.org/10.1016/j.cpr.2009.08.011

 Smit, F., Cuijpers, P., Oostenbrink, J. B., Batelaan, N., de Graaf, R., & Beekman, A. T. F. 
(2006). Costs of nine common mental disorders: implications for curative and preven-
tive psychiatry. The Journal of Mental Health Policy and economics, (4), 193–200.

Statacorp LP. (2013). Stata Statistical Software: Release 13. College Station, TX: Statacorp LP.

Statistics Netherlands. (2012). Voorburg/Heerlen.

Weiller, e., Bisserbe, J. C., Boyer, P., Lepine, J. P., & Lecrubier, Y. (1996). Social phobia 
in general health care: an unrecognised undertreated disabling disorder. The British 
Journal of Psychiatry, 16 (2), 169–174. https://doi.org/10.1192/bjp.168.2.169

Wiley, J., & Rubin, D. B. (1987). Multiple Imputation for Nonresponse in Surveys. https://
doi.org/10.1002/9780470316696

World Health Organization. (1990). Composite International Diagnostic Interview (CIDI). 
Geneva: World Health Organization. 


