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CHAPTER 5 

 

Economic Evaluation of Internet-based  

Problem-Solving Guided Self-Help Treatment  

in Comparison With Enhanced Usual Care for 

Depressed Outpatients Waiting for Face-To-Face 

Treatment:  

a Randomized Controlled Trial 
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Abstract 

Background: Previous studies have demonstrated the effectiveness of Internet-based 

interventions for depression in comparison with usual care. However, evidence on the cost-

effectiveness of these interventions when delivered in outpatient clinics is lacking. The aim of 

this study was to estimate the cost-effectiveness of an Internet-based problem-solving guided 

self-help intervention in comparison with enhanced usual care for outpatients on a waiting list 

for face-to-face treatment for major depression. After the waiting list period, participants from 

both groups received the same treatment at outpatient clinics. 

Methods: An economic evaluation was performed alongside a randomized controlled trial 

with 12 months follow-up. Outcomes were improvement in depressive symptom severity 

(measured by CES-D), response to treatment and Quality-Adjusted Life-Years (QALYs). 

Statistical uncertainty around cost differences and incremental cost-effectiveness ratios were 

estimated using bootstrapping.  

Results: Mean societal costs for the intervention group were €1,579 higher than in usual care, 

but this was not statistically significant (95% CI -1,395 to 4,382). Cost-effectiveness 

acceptability curves showed that the maximum probability of the intervention being cost-

effective in comparison with usual care was 0.57 at a ceiling ratio of €15,000/additional point 

of improvement in CES-D, and 0.25 and 0.30 for an additional response to treatment and an 

extra QALY respectively, at a ceiling ratio of €30,000. Sensitivity analysis showed that from 

a mental healthcare provider perspective the probability of the intervention being cost-

effective was 0.68 for a ceiling ratio of 0 €/additional unit of effect for the CES-D score, 

response to treatment and QALYs. As the ceiling ratio increased this probability decreased, 

because the mean costs in the intervention group were lower than the mean costs in the usual 

care group. 

Limitations: The patients in the intervention group showed low adherence to the Internet-

based treatment. It is possible that greater adherence would have led to larger clinical effects. 

Conclusions: Offering an Internet-based intervention to depressed outpatients on waiting list 

for face-to-face treatment was not considered cost-effective in comparison with usual care 

from a societal perspective. There was a high probability of the intervention being cost-

effective in comparison with enhanced usual care from the perspective of the mental 

healthcare provider. 
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Introduction 

Major depression is one of the most common mental disorders with a lifetime prevalence of 

13% (Hasin et al., 2005; Waraich et al., 2004). Furthermore, it is associated with increased 

healthcare utilization, and productivity losses due to decreased work performance and 

increased absenteeism rates (Olesen et al., 2012; Sobocki et al., 2006). Accumulating 

evidence suggests that Internet-based guided self-help treatments are effective in reducing the 

severity of depressive symptoms (Andersson and Cuijpers, 2009; Cuijpers et al., 2011; 

Richards and Richardson, 2012). Furthermore, Internet-based treatments show effects 

comparable to traditional face-to-face treatments (Andersson et al., 2014). A crucial 

advantage of these treatments is that they are readily available and they require less time 

inputs from therapists. In addition, previous studies including self-referred participants and 

patients from primary care indicate that Internet-based treatments had a high probability of 

being cost-effective in comparison with usual care and waiting list groups (McCrone et al., 

2004; Warmerdam et al., 2010).  

 In the Netherlands, many outpatient clinics have waiting lists of at least six weeks for 

face-to-face treatments for newly referred patients with major depression (Nuijen, 2010). To 

make effective use of the time otherwise lost in waiting, Internet-based self-help treatments 

can be offered as a first step of treatment prior to regular face-to-face therapy at the clinics 

(Andrews et al., 2010). This approach may result in fewer face-to-face sessions at the 

outpatient clinic as patients have already gained knowledge about their symptoms, learned 

skills to work on their problems and experienced some symptom reduction (McCrone et al., 

2004). Consequently, it is expected that less face-to-face sessions are needed leading to 

reduced costs. 

The first aim of this study was to evaluate the cost-effectiveness and cost-utility of 

providing an Internet-based intervention for depressed patients on the waiting list for face-to-

face treatment at outpatient clinics as compared to a control group from a societal perspective. 

Patients in both groups received face-to-face treatment after reaching the end of the waiting 

list. We expected that the intervention would result in less healthcare utilization and 

productivity losses and similar clinical outcomes in comparison with usual care. Secondly, in 

a sensitivity analysis, we investigated the cost-effectiveness from the mental healthcare 

provider perspective because we hypothesized that patients in the intervention group needed 

fewer face-to-face sessions in the outpatient clinics. 
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Methods 

Design  

This economic evaluation was conducted alongside a randomized controlled trial evaluating 

an Internet-based guided self-help intervention (intervention) compared to a self-help book 

(control) for patients with major depressive disorder (MDD) on a waiting list for face-to-face 

treatment. Two outpatient clinics participated that offered services in ten different locations. 

The study design has been described in detail in the study protocol and briefly summarized 

here (Kenter et al., 2013). The trial was registered in the Netherlands Trial Register 

(NTR2824). The Medical Ethics Committee of the VU University Medical Center has 

approved the study protocol (registration number 2011.223).  

Participants 

Participants were recruited when registering at the outpatient clinics. Eligible participants 

were (a) 18 years old and over (b) had access to the Internet (c) had sufficient fluency in 

Dutch language (d) were on a waiting list for face-to-face treatment (e) and met the criteria 

for a major depressive disorder (MDD) according to the Diagnostic and Statistical Manual of 

Mental Disorders, fourth edition (DSM-IV) as measured with the Clinical International 

Diagnostic Interview (CIDI) (Kessler et al., 2004). Exclusion criteria were high risk of suicide 

and presence of bipolar or psychotic disorder. Other comorbid disorders were not used as an 

exclusion criterion. Participants in both groups were placed on a waiting list for regular face-

to-face treatment after registration at the outpatient clinics.  

Randomization 

Participants that met the inclusion criteria and signed informed consent were randomized to 

either the intervention or usual care group. An independent researcher using random 

allocation sequence conducted the randomization stratified by location in blocks of six, eight 

and ten. Participants were assigned within two working days after their baseline assessment. 

Internet-based intervention 

The Internet-based intervention was called ‘Taking Control’ (original title: ‘Alles Onder 

Controle’). It is based on problem-solving therapy and uses self-examination therapy as a 

general framework (Bowman et al., 1995). The aim of the intervention is to teach skills that 

help the participants regain control over their problems. Previous studies have found the 
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intervention to be effective in reducing depressive symptomatology (Bowman et al., 1995; 

Mynors-Wallis et al., 2000; van Straten et al., 2008; Warmerdam et al., 2008). In addition, it 

has been shown that Internet-based problem solving therapy has a high probability of being 

cost-effective when compared to a waiting list group (Warmerdam et al., 2010). 

The Internet-based intervention is structured, manualized and consists of five weekly 

sessions. Each session contains structured homework assignments on which the participants 

received weekly feedback through e-mail by a coach. The coaches spent approximately 20 

minutes per e-mail.  Previous research has shown that feedback is beneficial for Internet-

based treatments (Baumeister et al., 2014). In this study the e-mails aimed at helping 

participants to become familiar with the techniques presented in each session and was of non-

therapeutic nature. The second aim of the feedback was to motivate participants to continue 

with the intervention.  In order to move to the next session participants had to submit their 

homework for the previous session and receive feedback from the coach.   

Enhanced usual care 

The participants allocated to the control group received enhanced usual care (reported as usual 

care hereafter). Typically, patients in usual care do not receive any additional intervention 

while on waiting list for face-to-face treatment. However in this study participants received an 

unguided self-help book mailed to their home address in addition to usual care. The name of 

the book is “Everything under control: overcome your problems and worries by self-analysis” 

(‘Alles onder Controle: Uw problemen en zorgen overwinnen door zelfanalyse’) (Cuijpers, 

2004). Self-help without any form of guidance was expected to have only a small effect on 

participants’ depressive symptomatology and was used to increase engagement in the study 

(Cuijpers et al., 2011; Richards and Richardson, 2012).  

All patients were scheduled for face-to-face treatment at the outpatient clinics. At the 

end of the waiting list period patients from both groups received usual care.  

Outcome measures 

Clinical and cost outcomes were measured at baseline (after registration in the outpatient 

clinics), 8 weeks from baseline (after the intervention was finished and before the participants 

started face-to-face treatment at the outpatient clinics), and 6 and 12 months after baseline. As 

defined in the study protocol the primary clinical outcome was depressive symptom severity 

measured by the Center for Epidemiological Studies for Depression scale (CES-D) (Radloff, 

1977). This scale consists of 20 items with scores ranging from between 0 and 60 with higher 
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scores indicating more severe depression. A Dutch version of the CES-D that was validated 

for Internet administration was used in this study (Donker et al., 2010). In this study the 

reliability was excellent Cronbach’s a= 0.94). We also used CES-D to calculate positive 

response to treatment. We defined response as an at least 50% reduction in CES-D score from 

baseline to 12-month follow-up (Rush et al., 2006). 

 Quality of life was measured by the EuroQol questionnaire (EQ-5D-3L) (EuroQol 

Group, 1990). Utility scores were calculated using the Dutch tariff (Lamers et al., 2005). 

Utility scores are a preference-based measure of quality of life anchored at 0 (dead) and 1 

(perfect health). Quality-Adjusted Life-Years (QALYs) were calculated by multiplying the 

utilities with the amount of time a participant spent in a particular health state. Transitions 

between the health states were linearly interpolated.  The reliability of EQ-5D was good 

(Cronbach’s a= 0.74). 

 Costs were measured from the societal perspective by using an adapted version of the 

Trimbos and iMTA Questionnaire on Costs Associated with Psychiatric Illness (TiC-P) 

(Hakkaart-van Roijen et al., 2002). The number and type of face-to-face sessions at the 

outpatient clinics of the mental health care institutions was retrieved from the administration 

of the institutions. The cost of the intervention was estimated based on the invoices from the 

manufacturer and it was €252, including maintenance and hosting costs. On this fixed cost we 

added the cost for the time spent from coaches to send feedback, which was dependent on the 

number of lessons completed by each participant. 

Direct healthcare costs included visits to primary care (e.g. general practitioner, 

physiotherapist, occupational health specialist), secondary care (e.g. nursing care, medical 

specialist in outpatient clinics, hospital admission), mental healthcare (e.g. psychologist and 

psychiatrists in either private sector or an institution) and the costs for the Internet-based 

intervention. Direct non-healthcare costs included informal care and unpaid help. Costs were 

estimated by multiplying the units of resource use by their cost price according to the Dutch 

guidelines for economic evaluations (Hakkaart-van Roijen et al., 2010). The prices from the 

Royal Dutch Society for Pharmacy were used to calculate the medication costs (Z-index, 

2002). 

Indirect non-healthcare costs included productivity losses due to presenteeism and 

absenteeism from paid and unpaid work. Absenteeism from paid work was valued using the 

friction cost approach with age- and sex-dependent mean productivity costs per hour. The 

friction period was 161 days (Hakkaart-van Roijen et al., 2010). All costs were adjusted to the 

year 2013 using the consumer price indices if necessary (Statistics-Nederlands, 2012). 
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Discounting was not necessary since the follow-up period was 12 months. Table 1 presents 

the cost categories and prices used in this economic evaluation. 

 

Table 1. Cost category and prices. 

Cost category Price (€, 2013) 

Direct healthcare costs  

General practitioner, visit 30.47 

Nursing care, visit 70.74 

Occupational health specialist, visit 30.54 

Social worker, visit 70.74 

Physiotherapist, visit 34.62 

Psychologist, visit 87.07 

Psychiatrist, visit 112.10 

Psychologist or psychiatrist in an institution, 

visit 

186.10 

Medical specialist at an outpatient clinic, visit 78.36 

Hospital admission, day 497.37 

Direct non-healthcare costs  

Household help, hour 26.12 

Informal care, hour 13.60 

Indirect costs  

Absenteeism paid work, hour Depending on gender and age  

Presenteeism paid work, hour Depending on problem severity,  gender and 

age 
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Statistical analysis 

Demographic and clinical characteristics were measured at baseline to compare the groups on 

prognostic similarity. The statistical analyses were conducted according to the intention-to-

treat principle. A statistical significance level of 0.05 was used to test differences between 

groups. Missing data on costs and effects at post-treatment and follow-up measurements were 

imputed using multiple imputation by chained equations (MICE) as implemented in STATA 

13 (van Buuren et al., 1999). The assumption that data was missing at random (MAR) was 

made (Faria et al., 2014). The constructed imputation model contained variables that were 

related to missing data (age), demographic variables (gender, living situation), and baseline 

clinical and cost outcome measures. Predictive mean matching was used to account for the 

skewed distribution of costs (Faria et al., 2014; Vroomen et al., 2015). By multiple imputation 

(MI), 10 imputed datasets were created resulting in a loss of efficiency smaller than 5% that 

were analyzed separately. The results of the 10 analyses were pooled by using Rubin’s rules 

(Rubin, 2004). Rubin developed a set of rules for combining the individual estimates and 

standard errors (SE) from each of the imputed datasets (m=10) into an overall MI estimate 

and SE (Rubin, 2004). 

Seemingly unrelated regression was used to estimate cost and effect differences 

between the two groups while accounting for potential correlation between cost and effects 

outcomes (Willan et al., 2004). Incremental cost-effectiveness ratios (ICERs) were calculated 

by dividing the difference in total societal costs between the intervention and usual care group 

by the difference in clinical effects. Non-parametric bootstrapping with 5000 replications was 

used to estimate 95% confidence intervals around the cost differences and the uncertainty 

surrounding the ICERs (Efron, 1994). 

The bootstrapped cost-effect pairs were plotted on a cost-effectiveness plane (CE 

plane) (Black, 1990). In a CE plane, incremental costs between the intervention and the usual 

care group are plotted on the y-axis and the incremental effects are plotted on the x-axis 

resulting in four quadrants. The northeast quadrant indicates that the intervention is more 

expensive and more effective than usual care. In the southeast quadrant, the intervention is 

less expensive and more effective than usual care, which indicates that the Internet-based 

treatment dominates the usual care group. In the southwest quadrant, the intervention is less 

expensive and less effective than usual care. Finally in the northwest quadrant, the 

intervention is more expensive and less effective than usual care and is said to be dominated.  
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 Cost-effectiveness acceptability curves (CEA curves) were estimated, which show the 

probability that the intervention is cost-effective compared to usual care for a range of ceiling 

ratios. The ceiling ratio is defined as the amount of money that society is willing to pay to 

gain one unit of effect and ranges from 0 to positive infinity (Fenwick et al., 2004). For 

instance a ceiling ratio of 20,000 €/QALY implies that society is willing to pay €20,000 to 

gain 1 QALY.  

Sensitivity analysis 

The first sensitivity analysis comprised only costs from the perspective of the mental 

healthcare provider, which included only costs from the outpatient clinics and intervention 

costs, and thus excluded the other direct healthcare costs, direct non-healthcare costs and 

indirect costs. We conducted this analysis because we hypothesized that the participants in the 

intervention group would use less healthcare resources and therefore implementation of the  

Internet-based intervention could result in financial benefits for the outpatient clinics. We also 

conducted an analysis from the national healthcare service perspective, which included only 

the direct healthcare costs, because this is the recommended perspective in countries like the 

United States of America and the United Kingdom. In the final sensitivity analysis, only 

participants that completed at least three online lessons were included in the intervention 

group. This analysis was performed because we speculated that low adherence to the 

intervention may have influenced the results of the cost-effectiveness analysis. 
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Results 

Sample characteristics 

The flow of the participants through the trial is shown in Figure 1. A total of 828 patients who 

signed up at the outpatient clinics were invited for the screening interview. Of these, 269 were 

randomized to either the intervention (n=136) or usual care group (n=133). Baseline data were 

available for all 269 participants. Table 2 demonstrates the baseline characteristics of the 

participants. There were no statistically significant differences in baseline characteristics 

between the intervention and usual care group. 

At post-treatment measurement, 94 participants from the intervention group and 90 

from the usual care group completed all the questionnaires. At the 6 and 12 months follow-up 

measurements, 72 and 58 participants from the intervention group and 70 and 53 from the 

usual care group completed all the questionnaires respectively. Finally, we compared the 

baseline characteristics of participants with and without missing data separately for the two 

groups at each measurement point. We found that the participants from the intervention group 

without missing data at post-treatment measurement were on average 4 years older than those 

with missing data (p= 0.021).   

 Of the 136 participants in the intervention group, 89 (65.4%) completed two or less 

online lessons. The remaining 47 (34.6%) participants completed three or more lessons and 

were considered adherent to the treatment. However only 17 (12.5%) completed the entire 

intervention. In the usual care group, 28 (21%) participants reported that they read the whole 

self-help book, 17 (13%) half or more and the rest 88 (66%) participants reported that they 

read nothing at all or only a small part of the book. 
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Fig. 1. Flow Chart of participants in the study. ITT - Intention-to-Treat analysis; OC - 

Outpatient clinics. 
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Table 2 

Baseline demographic and clinical characteristics of the participants expressed as n (%) unless 

indicated otherwise. 

a
 
 
p-value tested with t-test for continuous variables and chi-square test for categorical variables. CES-D - Center 

for Epidemiologic Studies Depression Scale; HADS-A - Hospital Anxiety and Depression Scale; ISI - Insomnia   

Participant 

characteristics 

Intervention 

(n=136) 

Enhanced usual 

care (n=133) 

Total 

(n=269) 

                p 

a 

 Female 78 (57.4) 67 (50.4) 145 (53.9) 0.251 

 Demographics     

 Mean age in years 

(SD) 

38.6 (10.5) 37.4 (12.3) 38.0 (11.4) 0.410 

 Married or living with 

partner 

33 (24.3) 32 (24.1) 65 (24.2) 0.593 

 Education    0.688 

 Low 29 (21.8) 24 (17.6) 53 (19.7)  

 Middle 51 (38.3) 54 (39.7) 105 (39)  

 High 53 (39.8) 58 (42.6) 111 (41.3)  

 Treatment history     

 Psychological 

treatment 

80 (58.8) 77 (57.9) 157 (58.4) 0.877 

 Internet treatment 3 (2.2) 7 (5.3) 10 (3.7) 0.185 

 Self-help book 31 (21.8) 29 (22.8) 60 (22.3) 0.845 

 None 22 (16.2) 20 (15.0) 42 (15.6) 0.865 

 Clinical assessment     

 Depression (CES-D) 37.0 (11.6) 35.2 (12.2) 36.1 (11.9) 0.218 

 Utility weights (SD) 0.51 (0.3) 0.48 (0.3) 0.49 (0.3) 0.425 

 Antidepressant 

medication 

29 (21.3) 38 (28.6) 67 (24.9) 0.169 
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The mean number of face-to-face sessions at the outpatient clinics for the intervention group 

was 35 sessions (21 individual and 14 group sessions) and the mean direct and indirect time 

for each patient was 1,643 minutes. For the usual care group the mean number of face-to-face 

sessions was 33 (19 individual and 14 group sessions) and direct and indirect time for each 

patient was 1,616 minutes. The mean differences between the two groups for the number of 

sessions (95% CI -14 to 16) and the duration of sessions (95% CI -80 to 26) were not 

statistically significant. 

Clinical outcomes 

The multiply imputed clinical outcomes at 12 months follow-up are presented in Table 3. The 

improvement in depressive symptoms was not statistically significantly different between the 

two groups (mean difference 0.49, 95% CI -4.97 to 3.94). In the intervention group 76 

participants responded to treatment (56%) and 73 (55%) in the usual care group (mean 

difference 0.01, 95% CI -0.02 to 0.01). The mean QALYs for the intervention group was 0.66 

and for the usual care group 0.65, but this difference was not statistically significant neither 

(mean difference 0.01, 95% CI -0.05 to 0.06).  

Cost outcomes 

Table 3 shows the pooled mean costs and differences in costs between the two groups. 

Participants in the intervention group reported on average higher lost productivity costs and 

lower healthcare costs than participants in the usual care group. However, these differences 

between the two groups were not statistically significant. Lost productivity costs were the 

greatest contributor to total societal costs. Societal costs in the intervention group were €1,579 

higher than in the usual care group, but the difference was not statistically significant (95% CI 

-1,395 to 4,382).  

Cost-effectiveness and cost-utility 

The results of the cost-effectiveness and cost-utility analyses are presented in Table 4. The 

ICER for improvement in depressive symptoms was 3,222 meaning that 1 point of 

improvement in CES-D in the intervention group was associated with €3,222 higher costs as 

compared to the usual care group. The CE plane in Figure 2a shows considerable uncertainty 

surrounding the ICER for CES-D with 44% of the cost-effect pairs being located in the NE 

quadrant (more effective and more expensive), 35% in the NW quadrant (less effective and 

more expensive), 14% in the SE quadrant (more effective and less expensive), and 7% in the 

SW quadrant (less effective and less expensive). The CEA curve in Figure 2b demonstrates 
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that the probability of the intervention being cost-effective compared to usual care was 0.22 at 

a ceiling ratio of 0 €/point of improvement in CES-D, and 0.36 and 0.49 at ceiling ratios of 

1,000 €/point improvement and 3,000 €/point improvement in CES-D, respectively. The 

highest probability of the intervention being cost-effective compared to usual care was 0.57 at 

a ceiling ratio of 15,000 €/point of improvement in CES-D. 

For response to treatment the ICER was -157,900 meaning that an additional response 

in the intervention group was associated with an extra cost of €157,900 in comparison with 

the usual care group (Table 4). The CEA curve indicates that the probability of the 

intervention being cost-effective compared to usual care was 0.22 at a ceiling ratio of 0 

€/response, and 0.23 and 0.25 at ceiling ratios of 20,000 €/response and 30,000 €/response, 

respectively (Fig. S1). 

 The ICER for QALYs was 157,900 meaning that one extra QALY in the intervention 

group was associated with an extra cost of €157,900 in comparison with the usual care group 

(Table 4). For QALYs, the CEA curve shows that the probability of the intervention being 

cost-effective compared to usual care was 0.22 at a ceiling ratio of 0 €/QALY, and 0.27 and 

0.30 at ceiling ratios of 20,000 €/QALY and 30,000 €/QALY, respectively (Fig. S2).  

Sensitivity analyses 

The results from the sensitivity analyses are also presented in Table 4. In the analysis from the 

perspective of the mental healthcare provider, the mean costs were lower in the intervention 

group compared to usual care group (mean difference -218, 95%CI -1,401 to 445). Based on 

the CEA curves, the probability of the Internet-based treatment being cost-effective was 0.68, 

for a ceiling ratio of 0 €/additional unit of effect for the CES-D score, response to treatment 

and QALY. As the ceiling ratio increased this probability decreased, because the mean costs 

in the intervention group were lower than the mean costs in the usual care group.  

In the second sensitivity analysis that was performed from the national healthcare 

service perspective the mean costs were statistically non-significantly lower in the 

intervention in comparison with usual care (mean difference -38, 95%CI -1,317; 744). The 

CEA curves for indicated that the probability of the Internet-based treatment being cost-

effective was 0.58 at a ceiling ratio of 15,000 €/unit of effect extra for both the CES-D and 

QALYs. The respective probability for response to treatment was 0.53 at a ceiling ratio of 0 €/ 

additional response.  

 In the final sensitivity analysis including only participants from the intervention group 

who completed at least three online lessons the difference in improvement in CES-D scores 
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between the groups was larger than in the main analysis. However, again the difference was 

not statistically significant (mean difference 1.30, 95% CI -4.39; 6.98). The difference in total 

costs between the intervention and usual care groups was larger as compared to the main 

analysis (mean difference 2,689, 95%CI -1,215; 6,814) but it was not statistically significant. 

The results from the cost-effectiveness and cost-utility analyses indicated that the intervention 

was not cost-effective compared to usual care (Table 4). 

 

Table 3. Multiply imputed pooled effects and costs (€, 2013) after 12 months. 

Outcome Intervention group 

(n=136) 

Enhanced usual 

care (n=133)  

Difference (95% 

CI) 

Clinical effects    

Improvement in CES-D 15.8 (1.6) 15.4 (1.7) 0.49 (-4.97; 3.94) 

Response to treatment
a 

0.56 (0.7) 0.55 (0.6) 0.01 (-0.02; 0.01) 

QALYs 0.66 (0.02) 0.65 (0.02) 0.01 (-0.05; 0.06) 

Cost categories    

Direct costs 3,935 (251) 3,973 (477) -38 (-1,425; 762) 

Primary care 410 (47) 343 (40) 68 (-48; 194) 

Secondary care 502 (149) 389 (85) 113 (-159; 501) 

Medication 18 (4) 18 (3) -0.5 (-9; 11) 

Mental healthcare  2,752 (190) 3,223 (435) -471 (-1,756; 225) 

Intervention
b 

252 (0.85) N/A N/A 

Indirect costs 12,355 (1,231) 10,737 (1,266) 1,618 (-1,817; 

5,205) 

Absenteeism from unpaid 

work 

4,622 (512) 3,758 (450) 864 (-442; 2,170) 

Absenteeism from paid 

work 

7,733 (1,179) 6,979 (1,026) 754 (-2 382; 3,670) 

Total costs 16,289 (1,251) 14,710 (1,428) 1,579 (-1,395; 

4,382) 

Presented are means (SE) unless indicated otherwise. 
a
 Proportions. 

b 
Intervention cost includes maintenance and 

hosting cost and time spent from coaches. N/A, not applicable. 

 

 

 

  



106 
 

Table 4 

Results of the multiply imputed cost-effectiveness and cost-utility analyses. 

                Distribution on CE plane   

Outcome Costs (95%CI) Effects (95%CI) ICER NE (%) SE (%) SW (%) NW (%) 

Main analysis        

 Improvement in CES-D 1,579 (-1,395; 4,382) 0.49 (-4.97; 3.94) 3,222 44 14 7 35 

Response to treatment 1,579 (-1,395; 4,382) 0.01 (-0.02; 0.01) -157,900 30 9 12 49 

QALY 1,579 (-1,395; 4,382) 0.01 (-0.05; 0.06) 157,900 42 17 4 37 

Sensitivity analyses        

Only mental healthcare costs        

Improvement in CES-D -218 (-1,401; 445) 0.49 (-4.97; 3.94) -445 19 39 27 15 

Response to treatment -218 (-1,401; 445) 0.01 (-0.02; 0.01) -21,800 13 26 40 21 

QALY -218 (-1,401; 445) 0.01 (-0.05; 0.06) -21,800 20 39 26 14 

Direct healthcare costs        

Improvement in CES-D -38 (-1,317; 744) 0.49 (-4.97; 3.94) -78 28 30 20 22 

Response to treatment -38 (-1,317; 744) 0.01 (-0.02; 0.01) -3800 24 15 31 31 

QALY -38 (-1,317; 744) 0.01 (-0.05; 0.06) -3,800 19 20 30 31 

High adherence*        

Improvement in CES-D 2,689 (-1,215; 6,814) 1.30 (-4.39; 6.98) 2,069 56 11 4 29 

Response to treatment 2,689 (-1,215; 6,814) 0.00 (-0.20; 0.19) 268,900 40 8 7 45 

QALY 2,689 (-1,215; 6,814) 0.01 (-0.06; 0.07) 268,900 49 11 3 36 

*
Participants in the intervention group that completed at least three online lessons were included in the analysis; 

 
CE plane - Cost-effectiveness plane; CES-D - Center for 

Epidemiologic Studies Depression Scale; ICER - Incremental cost-effectiveness ratio; NE - Northeast; NW - Northwest; QALY - Quality-adjusted life-year; SE - Southeast; 

SW – Southwest.
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a 

 
b 

  
Fig. 2. (a) Cost-effectiveness plane for points of improvement in CES-D during 12 months (Internet-

based treatment vs enhanced usual care). (b) Cost-effectiveness acceptability curve for points of 

improvement in CES-D during 12 months (Internet-based treatment vs enhabced usual care). 
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Discussion 

This study evaluated the cost-effectiveness of an Internet-based guided self-help intervention 

in comparison with enhanced usual care (using a self-help book) while on a waiting list for 

face-to-face treatment for patients with MDD. Follow-up was 12 months and all patients 

received face-to-face treatment after the waiting list period. Total costs in the intervention 

group were statistically non-significantly higher than in the control group. The difference in 

improvement in depressive symptoms, response to treatment and QALYs between the two 

groups was not statistically significant either. Based on the CEA curves, we conclude that the 

intervention was not cost-effective in comparison with the enhanced usual care from a societal 

perspective and thus the results did not support our hypothesis. 

 We hypothesized that patients who received the Internet-based intervention would use 

less mental healthcare services (e.g. fewer face-to-face sessions) leading to lower costs. 

However, patients in the intervention group had on average two more face-to-face sessions 

and spent 27 more minutes with healthcare professionals than those in usual care group. 

Consequently, our hypothesis was not confirmed. Despite the higher number and duration of 

sessions, outpatient clinic costs in the intervention group were statistically non-significantly 

lower costs than in the usual care group. Thus, the patients who received the Internet-based 

intervention used less expensive mental healthcare services, for instance a face-to-face session 

with a psychologist instead of a session with a psychiatrist, even when the cost from the 

Internet-based treatment is included.  

The results showed that the Internet-based intervention had a high probability of being 

cost-effective (0.68) from the mental healthcare provider perspective. Moreover, a sensitivity 

analysis from the perspective of the national healthcare service, which included only direct 

healthcare costs, yielded similar results (probability of cost-effectiveness over 0.50). Thus, 

offering Internet-based treatment to patients on a waiting list for face-to-face treatment may 

be considered cost-effective in comparison with enhanced usual care from the perspectives of 

mental healthcare provider and national healthcare service. Consequently, providing Internet-

based intervention can potentially reduce the costs of treating depression for the outpatient 

clinics.  

High attrition is a known concern when implementing Internet-based interventions and 

has received extensive attention in the past years (Al-Asadi et al., 2014; Karyotaki et al., 

2015; Spek et al., 2008). Research suggests that adherence is improved when patients are 

guided by trained coaches (Richards and Richardson, 2012). However, despite guidance by 
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trained coaches, adherence to the Internet-based intervention was low in this study. It has also 

been suggested that higher adherence to treatment is associated with better treatment 

outcomes (Donkin et al., 2011). In the sensitivity analysis including only participants who 

completed at least three out of five lessons, the intervention was not considered cost-effective 

compared to the usual care. However, the improvement in CES-D was larger for participants 

in the high adherence group as compared to the low adherence group. 

 Evidence from previous controlled studies indicated that Internet-based treatments 

have a high probability of being cost-effective in comparison with control conditions at 

relatively low ceiling ratios (McCrone et al., 2004; Warmerdam et al., 2010). These studies 

included self-referred participants from the general population or patients from primary care 

settings (McCrone et al., 2004; Warmerdam et al., 2010).  In addition, one study used as a 

comparator a waiting-list group and another study usual care (McCrone et al., 2004; 

Warmerdam et al., 2010).  In contrast with the previous studies, the current study comprised 

severely depressed outpatients, who eventually received the same face-to-face treatment. In 

addition, we included a different comparator group in which participants received first a self-

help book and afterwards face-to-face treatment at outpatient clinics, which is a rather 

different design than the ones employed in previous studies. It may be hypothesized that the 

self-help book reduced the contrast between the two groups. This was against our 

expectations, which were based on previous studies (Cuijpers et al., 2011; Richards and 

Richardson, 2012). However only a minority of the patients in the enhanced usual care group 

read the whole self-help book, which undermines this hypothesis. Overall, the differences in 

design and comparator can possibly explain the observed difference between the results of our 

study and previous literature. 

 

Strengths and Limitations 

One of the study’s strengths is that to our knowledge is the first to investigate the effects of 

Internet-based intervention for major depression in an outpatient setting using a pragmatic 

design. Secondly, a relatively large sample size was included. Furthermore, extensive cost 

measurements were used and cost-effectiveness analyses were conducted from different 

perspectives. The main analysis was performed from a societal perspective, which is the 

broadest perspective available and gives insight into shifting of costs between sectors. As a 

consequence it was necessary to rely on patient-reported measures to assess healthcare 

utilization and lost productivity. Thus, a potential limitation is the occurrence of recall bias. 
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However, results of previous studies indicate that patients can reliably recall healthcare 

utilization up to a period of 6 months (van den Brink et al., 2005). 

Another limitation as mentioned above was the low adherence to the intervention. It is 

possible that greater adherence would have led to larger clinical effects and thus to increased 

probability of cost-effectiveness (Donkin et al., 2011). Another limitation was the rate of the 

missing data. Only 43% of the participants from the intervention group and 40% from the 

control group returned all the questionnaires. Multiple imputation was applied to estimate the 

missing values, which is currently considered the most appropriate technique to deal with 

missing data (Burton et al., 2007). Furthermore, even though we included a large sample size 

our study was not powered to detect differences in cost effects but only on clinical effects. 

This is a known concern in cost-effectiveness analyses alongside clinical trials, since it is 

sometimes deemed not ethical to include additional participants than those needed to 

demonstrate a clinical effect (Briggs, 2000). Finally, the results from the sensitivity analyses 

should be interpreted cautiously because they were not described in the study’s protocol. 

 Implications 

The high rates of drop out and low adherence in this study may be an indication that 

participants were not so engaged with the Internet-based intervention because they were 

expecting to have regular face-to-face sessions at the outpatient clinics. Considering the larger 

clinical effects in the analysis of the high adherence group, future studies should aim to 

improve the adherence of the participants on the Internet-based intervention. Moreover, it is 

possible that Internet-based interventions are more effective for some patients and less 

effective for others (Karyotaki et al., 2015). Future research should identify the characteristics 

of patients who could benefit more from guided Internet-based interventions while on a 

waiting list for face-to-face treatment. 

Conclusions 

In conclusion, based on the results of this economic evaluation the Internet intervention is not 

considered cost-effective as compared to enhanced usual care for patients waiting for face-to-

face treatment at outpatient clinics from a societal perspective. However, there is a high 

probability that the intervention is cost-effective from the perspective of the mental healthcare 

provider. Future studies should investigate different ways to increase the adherence to the 

Internet-based intervention. 
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