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Chapter 8

Summary and General Discussion
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Summary of Main Findings 

In this dissertation, two interventions were tested in three consecutive 

studies—a cross-sectional study, a prospective cohort study, and a randomized 

controlled trial (RCT). The two interventions were (a) a self-guided, non-therapist 

involved, self-help programme, and (b) a therapist led Internet therapy, which 

was based on textual-chat interaction; both interventions addressed harmful 

use of alcohol. The general aim of the dissertation was twofold. First, there was a 

clinical aim: to identify effective and cost-effective Internet-based interventions 

for harmful alcohol use and the predictors of treatment outcome. Second, there 

was a methodological aim: to address methodological challenges and to identify 

possible solutions in the design, execution, and analysis of Internet-based RCTs. 

In this chapter, the main results of the three studies are first summarized 

and discussed. Next, the limitations of the studies are reviewed, and their 

methodological strengths and weaknesses are described. Finally, the implications 

of the results of these studies for future research and clinical practice are 

considered. Developments in self-help and Internet interventions that are 

anticipated during the coming years are also explored. The results of the three 

studies are reviewed by consecutively answering the research questions that 

were outlined in the General Introduction. 

I

These questions are addressed in Chapter 2. The Internet provides a new 

dimension in mental healthcare. Internet-based treatments are an important 

addition to current mental-healthcare programmes, because the Internet is 

able to deliver care to individuals who are less attracted to regular face-to-face 

treatments. The Internet client population has a different demographic profile 

than traditional clients, at least for interventions addressing harmful alcohol 

use. Compared to traditional treatments, Internet treatments attract more 

women and more clients who are well educated and successfully employed.

Internet-based self-help aims to change problematic and unhealthy 

drinking behaviour. However, adherence to such an intervention is not optimal 

because many participants do not complete the full programme. In fact, 

attrition from Internet self-help interventions is greater than from regular face-

to-face treatments. According to participants, it is difficult to stay motivated 
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when personal contact and individual feedback is not provided (Blankers, 

Kerssemakers, Schramade, Nabitz, & Schippers, 2008). This perceived lack of 

personalization should not, however, be accepted as inherent to Internet-based 

interventions. Instead, it should encourage treatment providers to develop and 

experiment with new forms of guided self-help and Internet-based therapy, and 

to improve the personalized feedback component.

From a research perspective, attrition of study participants is a challenging 

problem, and it is important to identify ways to minimize the number of 

treatment dropouts. However, inasmuch as attrition can never be completely 

eliminated, it is also important to develop and validate statistical techniques 

for handling missing cases in longitudinal datasets. Accordingly, we reach two 

conclusions.  First, steps should be taken to minimize treatment dropouts. 

Second, study designs and statistical approaches should be chosen that are 

sufficiently robust to minimize the impact of missing cases. 

II

Chapter 3 focuses on answering these questions. The overarching objective 

of the research was to obtain evidence for the effectiveness of Internet-based 

interventions.  In order to do so, it was important to design a study in which 

Internet-based interventions were pitted against one or more comparison 

groups. Important considerations were whether to include a regular, face-

to-face, outpatient treatment, and whether from an ethical perspective an 

untreated, waiting-list control group could be included. It was also important 

for the results of the study to be generalizable to real-world applications, and for 

the study to compare the differential effectiveness of Internet-based therapy and 

Internet-based self-help. Additionally, because the study was to be conducted in 

a regular treatment context, the administrative burden for the therapeutic staff 

should be minimized, while at the same time preserving validity by delivering 

the treatments as strictly according to protocol as possible.

In view of these considerations, we designed a three-group pragmatic 

RCT.  The design included a waiting-list control group, but did not include 

an individual outpatient treatment condition. Our participants, however, 

were allocated to a waiting list for a maximum of three months rather than 
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for the full duration of the trial’s follow-up; this decision was inspired 

by Andersson, Carlbring, Holmstrom, et al.’s (2006) Internet-based RCT. 

After the three months had elapsed, participants on the waiting list were 

transferred to Internet-based therapy, thus balancing their interests 

(treatment with minimal delay), ethical considerations (not withholding 

effective treatment), and the researchers’ desire for methodological rigour. 

Participants were randomly allocated to one of the three groups: Internet-

based therapy, Internet-based self-help, or the untreated waiting list. Various 

logistical details were prepared for electronic delivery over the Internet, 

including study information for participants, screening procedures, obtaining 

informed consent, trial-arm allocation, and invitations to participants for the 

data-collection waves.

Appropriate sample sizes were estimated based on a power analysis. In 

order to minimize random variation in selected baseline parameters across 

the three trial arms, a biased-coin randomization/minimization allocation 

protocol (Pocock, 1979; Pocock & Simon, 1975) was implemented. Accordingly, 

arm allocation and participants’ final inclusion in the trial occurred after the 

collection of the baseline data had been completed. In case participants did 

not respond to initial follow-up invitations, they were sent e-mail reminders 

and were telephoned by bachelor-level trained students of psychology. The 

students aimed to motivate the participants to respond to the invitations, 

or they collected the data through telephone interviews. Participants were 

compensated financially for their time after they had completed the follow-up 

assessments. 

The therapy-related aspects of the study were kept separate from the 

research-related aspects, so that adherence to either was independent of 

the other. Participants could drop out of treatment but still participate in the 

research study, or they could leave the research study but continue in treatment. 

Thus, the study was conducted according to the intention-to-treat principle. 

The study succeeded in recruiting a sufficient number of participants, keeping 

dropout rates at an acceptable level, and motivating therapists and other clinical 

staff to collaborate with the research staff. The RCT was designed to meet 

the requirements of the CONSORT statement, thus adhering to international 

standards regarding randomized trials.

III
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Missing data are a common problem in treatment-evaluation studies (see 

Chapter 4). Participants might be unwilling or unable to respond to certain 

items, or they might fail to complete entire sections of certain questionnaires 

due to lack of time or interest. If not addressed properly, missing data can lead 

to a biased interpretation of results, thus corrupting external validity (Schafer 

& Olsen, 1998). Because many of the statistical procedures that researchers use 

require complete datasets, it is especially important to handle missing data 

according to acceptable principles (Graham, 2009). 

Several out-of-the-box procedures for handling missing data are available, 

and were compared in Chapter 4 using a dataset collected in a pilot study prior to 

the RCT. Because the dataset obtained in the pilot study had many characteristics 

in common with the dataset from the RCT (e.g. skewed distributions of alcohol-

consumption data, correlations between baseline and follow-up data), it was 

appropriate to validate the techniques proposed for the full dataset by using the 

pilot dataset. Accordingly, basic analytical techniques (such as complete-case 

analysis, last-observation-carried-forward, and listwise mean imputation) were 

employed. More advanced technique—such as imputation algorithms based 

on expectation maximization and Markov chain Monte Carlo methods—were 

compared with the more basic approaches.

Both single and multiple imputation approaches were included in a 

benchmark analysis. Additionally, the missing-at-random (MAR) pattern of 

data incompleteness was simulated in the pilot dataset. The MAR pattern of 

missing data, although an assumption rather than an actual demonstrable 

characteristic of a given dataset, is considered in epidemiological research to be 

the most common pattern of missing data. However, according to Schafer and 

Graham (2002), there is no way to test whether MAR holds in a given dataset. In 

most cases, departures from MAR are expected, but whether the departures are 

serious enough to cause the performance of MAR-based methods to be seriously 

degraded is another matter entirely (Graham, Hofer, Donaldson, MacKinnon, & 

Schafer, 1997). Recently, Collins, Schafer, and Kam (2001) demonstrated that in 

many cases, an erroneous assumption of MAR has only a minor impact on the 

validity of the estimates. 

In the simulation study presented in Chapter 4, multiple imputation 

techniques generally outperformed single imputation techniques, and one 
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specific multiple imputation programme (Amelia II, Honaker, King, & Blackwell, 

2008) performed better than the other multiple imputation programmes. 

Additional sensitivity analyses showed that for other data distributions, the 

Amelia II programme also performed among the best. It appears that the use 

of multiple imputation techniques improved the validity of the effectiveness 

analyses compared to the other missing-data approaches that were tested. 

An important advantage of the use of multiple imputation is that once the 

technique has been applied, resulting datasets can be analysed using techniques 

that require full datasets. For some analyses, however, combining the outcomes 

of the multiple imputed instances of the original dataset is complicated for 

non-mathematically inclined researchers, although formulae for calculating the 

combined statistics exist (Marshall, Altman, Holder, & Royston, 2009). All in all, 

we considered multiple imputation to be the most appropriate approach for 

analysing the data obtained in the RCT presented in this dissertation.

IV

These questions are addressed in Chapter 5. The results of the randomized 

controlled trial indicate that three months after the start of the intervention, 

both participants receiving Internet-based therapy and those receiving Internet-

based self-help had reduced their alcohol consumption to a larger extent 

than participants on the waiting list. At this time point, however, participants 

receiving Internet-based therapy were not drinking less alcohol than participants 

receiving Internet-based self-help. However, six months after the start of the 

interventions, participants who had received Internet-based therapy drank 

significantly less alcohol than participants who had received Internet-based 

self-help.

Differences among the groups in improvements in alcohol use were found 

both in terms of self-reported number of alcohol units consumed during the 

week before the assessment, and in terms of the proportion of participants who 

met a priori criteria for treatment response. Measures of alcohol-use disorders 

(AUDIT, Saunders Aasland, Babor, de la Fuente, & Grant, 1993) and quality of 

life (QOLS, Flanagan, 1978; EQ-5D, EuroQol Group, 1990) showed the same 

differential improvements, both after three months (both intervention groups 

were better than waiting list) and after six months (Internet-based therapy 
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was better than Internet-based self-help). At the three-month follow-up, effect 

sizes for the primary and secondary outcome measures indicated small effects 

for Internet-based self-help and small-to-medium effects for Internet-based 

therapy. After six months, the incremental benefit for Internet-based therapy 

was small but statistically significant. 

In conclusion, the results indicate that both Internet-based therapy and 

Internet-based self-help are effective interventions for reducing harmful alcohol 

use. Moreover, the benefit of adding chat contact with a trained therapist to an 

Internet-based intervention becomes apparent six months after the intervention 

has been delivered.

V

The current study indicates that six months after the interventions were 

started, Internet-based therapy resulted in almost twice as many participants 

having favourable treatment outcomes compared to Internet-based self-

help.  The cost-effectiveness analysis presented in Chapter 6 shows that the 

incremental benefit of Internet-based therapy was achieved at an additional 

cost of €845 per participant. The Internet-based therapy led to an improved 

quality of life (EQ-5D) health utility and gained one additional quality-adjusted 

life year at a median incremental cost of €14,710. Considering that a maximum 

of €20,000 can be paid for each quality-adjusted life year gained, Internet-based 

therapy has a 60% chance of being more cost-effective than Internet-based self-

help. It can be concluded, therefore, that from a cost-effectiveness perspective, 

Internet-based therapy could justifiably be used instead of Internet-based self-

help.

From the perspective of healthcare providers, it is clear, nevertheless, 

that the cost of providing self-help is only a fraction of the cost of providing 

therapy. There is, however, an alternative approach that could be even more 

cost-effective. That is, the cost of providing healthcare might be minimized by 

implementing a stepped-care approach, in which a client would first be referred 

to self-help, and be referred to therapy only if desirable results have not been 

achieved with self-help.

VI
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It is well known that some participants profit greatly from an Internet-based 

intervention; others do not profit at all; still others profit only to a limited extent. 

Can we predict from participants’ baseline characteristics which ones will profit 

the most? This question is answered in Chapter 7. With the use of recursive 

partitioning classification tree analysis, participants in the two Internet-based 

interventions were divided according to whether they showed a weak, medium, 

or strong response to treatment. In turn, the baseline measures were used to 

predict participants’ treatment outcome six months later. More than 40 potential 

baseline predictors were selected on the basis of previous literature, but analysis 

revealed that only two of them were predictors of treatment outcome six months 

later with relevance for the classification tree:  whether the participant lived 

alone and his or her degree of interpersonal sensitivity. Participants who lived 

alone were less likely to show a positive treatment outcome; participants who 

lived with other people and who were also high on interpersonal sensitivity had 

a more positive treatment outcome. 

We conclude that the wide variation in participants’ response to the 

interventions was associated with only a small number of the baseline 

characteristics that were assessed. This outcome suggests that efforts to 

construct a screening instrument for selecting participants who are most likely 

to succeed would be of limited value. 

Some Issues Regarding Internet-Based Interventions

In this section, we discuss some of the major issues regarding the Internet-

based interventions that were evaluated in this dissertation. We organise 

the discussion according to these topics: (a) mechanisms underlying CBT/MI 

Internet-based interventions, (b) the usefulness of Internet interventions for 

narrowing the treatment gap, and (c) different perspectives on cost-effectiveness 

analyses of Internet interventions.

The RCT presented in this dissertation showed that Internet-based therapy 

produces a larger treatment response than Internet-based CBT/MI self-help. 

From the studies that were conducted, however, it is not possible to say why the 

Internet-based therapy was associated with better outcomes. Nevertheless, the 

question is important, because based on the literature we know that a therapists’ 

adherence to the therapy protocol and their competence in delivering CBT/MI 
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may be less relevant to results obtained with the intervention than one might 

expect. In fact, a recent meta-analytic review of results related to adherence-

and-outcome and competence-and-outcome concluded that therapist 

adherence and competence play only a small role in the reduction in clients’ 

symptoms (Webb, DeRubeis, & Barber, 2010). Morgenstern and Longabaugh 

(2000) reviewed the evidence supporting the hypothesis that CBT interventions 

for alcohol dependence work by increasing clients’ cognitive and behavioural 

coping skills. They found that among the numerous analyses of possible causal 

links, there was little support for the hypothesized mechanisms of action.

In the RCT conducted for this dissertation, participants allocated to Internet-

based therapy visited the treatment website more often and for longer periods 

of time than participants in the Internet-based self-help intervention. Longer 

treatment duration has previously been found to be associated with improved 

treatment outcomes (e.g. Ball & Ross, 1991; Kang & de Leon, 1993; Magura, 

Nwakeze, Kang, & Demsky, 1999), and a meta-analysis of treatment outcomes 

has further confirmed the relationship between duration of treatment and 

treatment outcome (Brewer et al., 1998; World Health Organization, 2010a). 

However, in the studies presented in this dissertation, the number of contacts 

that clients had with the treatment was not related to their treatment outcome. 

In view of this, it remains unclear why the Internet-based therapy was more 

successful than the Internet-based self-help in reducing harmful alcohol use.

Consistent with previous findings (e.g. Bewick, Trusler, Barkham, et al., 2008; 

Cunningham, Wild, Cordingley, van Mierlo, & Humphreys, 2009; Hester, Delaney, 

& Campbell, 2011; Kypri, Langley, Saunders, Cashell-Smith, & Herbison, 2008; 

Riper et al., 2008; Rooke, Thorsteinsson, Karpin, Copeland, & Allsop, 2010), the 

present studies found that Internet-based self-help had small, but statistically 

significant effects on participants’ alcohol consumption. Because Internet-based 

self-help is widely available and often free of charge, it is often considered to 

be a clinically relevant intervention from a public-health perspective (Smit, 

Riper, Schippers, & Cuijpers, 2008). In light of the gap in treatment provision 

for alcohol-use disorders that is generally assumed (Kohn, Saxena, Levav, & 

Saraceno, 2004), an accessible, low-intensity, low-cost intervention for harmful 

alcohol use would certain have merits, provided that its effectiveness has been 

empirically demonstrated—even if the percentage of participants who benefit 

from it is relatively low.
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It is generally assumed that not all people who meet the criteria of alcohol 

abuse or dependence will seek treatment. In fact, with regard to mental disorders 

in general in the Netherlands, only a minority of the people who meet the criteria 

for a specific mental disorder are in treatment for that disorder. In 2007-2009, 

about 290,000 people, or 1.8% of the Netherlands’ population, reported that they 

had had an unmet need for mental-health treatment during the prior 12 months 

(de Graaf, ten Have, & van Dorsselaer, 2010). Nevertheless, the NEMESIS-2 study 

(de Graaf et al., 2010) showed that many people who meet the criteria for a 

specific disorder at a given time might not meet these criteria in the future, even 

though they have not received treatment. Alcohol dependence in particular 

tends to follow a chronic course of intermittent and relapsing episodes, thus 

making it likely that some individuals will reduce their alcohol consumption and 

alcohol-related problems at some point in time without any formal assistance, 

but that they might relapse at a later point in time. In the absence of research on 

this topic, it is difficult to know the extent to which treatment could help this 

untreated population. What is known, however, is that in the Netherlands the 

availability of treatment is not the same as in many other regions of the world. 

In general, the provision of professional mental-health treatment, especially 

outside the developed world, is far less than would be considered sufficient by 

any standard. For example, 70% of the world’s population has access to less than 

one psychiatrist per 100,000 people (World Health Organization, 2001). 

In conclusion, even if we disregard the magnitude of the alcohol treatment 

gap and its variability from country to country, there seems to be a lacuna in 

the availability of mental healthcare worldwide, which we think could be filled 

with accessible, low-cost, and effective interventions like the ones that were 

evaluated in this dissertation.

An analysis of the cost-effectiveness of the interventions is presented in 

Chapter 6.  The analysis was conducted from a societal perspective, by taking 

into account both the cost of providing the treatment and the additional cost to 

society of the alcohol-related problems.

The societal perspective includes all costs and benefits that are relevant 

from the viewpoint of society, including costs to society of the disorder under 

investigation, such as losses in productivity at work (University of Groningen, 

2011). Jönsson (2009) advocates using the societal perspective in cost-

effectiveness analyses of healthcare by saying that an economic evaluation 
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with a narrower budget perspective will not allow for making societal costs 

calculations, whereas the reported costs in a societal perspective cost-

effectiveness analysis can also be used in a more narrow costs perspective. It 

should, nevertheless, be recognized that different individuals and organisations 

might account for different parts of the societal costs and benefits. For example, 

financial gain accrued from increased productivity at work would be a benefit to 

the client’s employer, whereas the cost of delivering the intervention would be 

borne by the client’s insurance company. Often, from a societal perspective, the 

financial advantage of delivering an intervention would be an overestimation 

of the net financial advantage to the person or organisation paying for it. Also, 

in light of the current trend for healthcare to be more often provided by private 

organisations, calculating cost-effectiveness from a societal perspective might 

be based on a model of healthcare financing that is not completely in line with 

current practice.  Such a cost-effectiveness analysis might, therefore, not provide 

the best information for decision-making by healthcare providers and insurance 

companies.  

For this reason, many health-technology-assessment and reimbursement 

agencies take a narrow perspective in their economic analysis of the impact of 

treatment on resource utilization. Examples of such agencies are the National 

Institute for Health and Clinical Excellence (NICE) in England and Wales and 

the Canadian Agency for Drugs and Technologies in Health (CADTH) in Canada. 

For these agencies, cost-effectiveness analyses conducted from the perspective 

of a healthcare provider or an insurance company would probably be more 

informative for making decisions about whether or not it is feasible to cover 

the cost of an intervention. In Chapter 6, both the societal and the more narrow 

perspective were presented; however, the societal perspective was selected as 

the basis for answering cost-effectiveness questions with regard to the current 

research. The societal perspective is the de facto default perspective in the 

current scientific literature on cost-effectiveness; this is the main reason why 

we chose this perspective.

Limitations

Limitations of the studies reported in this dissertation in terms of research 

design and analysis of the results are discussed in previous chapters. Here, 

we discuss the following general limitations of the project as a whole: (a) 

unavailability of a comparison group that received regular face-to-face therapy, 
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(b) limited suggestions for improving the intervention, and (c) disadvantages of 

the randomized controlled trial that was conducted.

Although the results of the studies presented in this dissertation demonstrate 

the effectiveness of Internet-based treatment compared to no treatment, the 

Internet-based treatment was not compared with regular individual outpatient 

treatment. In designing the studies, the possibility of including a group that 

received face-to-face therapy was considered. There were three main reasons 

for the decision not to include such a group. First, it would have been difficult 

to find participants who were indifferent about whether they were assigned 

to face-to-face or Internet treatment.  Second, results obtained with such an 

unrepresentative group would not have been generalizable to a typical client 

population.  Third, a very large sample size would have been needed to validly 

accept the null hypothesis of no difference in clinical outcome for face-to-face 

and Internet treatment we would expect.

Regarding the first reason, the study presented in Chapter 2 showed that 

participants who were attracted to Internet-based treatment differed from 

those who chose face-to-face outpatient treatment. In the study with self-

help participants presented in Chapter 2, only 15% of the participants who 

received an Internet-based intervention considered face-to-face treatment as 

an acceptable alternative. Secondly, in 2007, the number of participants who 

received face-to-face outpatient treatment who were willing to participate in 

an Internet-based intervention was not sufficient to allocate clients randomly to 

the Internet-based interventions (internal SATC communication). Thus, it would 

have been difficult to attract an adequate number of participants to a study in 

which they might be allocated to either face-to-face treatment or an Internet-

based treatment.

Related to the second reason—that a sample of participants who felt 

neutral about being assigned to Internet-based or face-to-face treatment 

would generalize poorly to clients who were attracted to one or the other of 

the treatment modalities—Kiropoulos, Klein, Austin, et al. (2008) conducted a 

study in which they compared Internet and face-to-face CBT treatment for panic 

disorder. Eighty-six participants with a primary diagnosis of panic disorder were 

recruited in Victoria, Australia, and were randomly assigned in equal proportions 

to Internet-based CBT or “best-practice” face-to-face CBT. The effects of the two 

treatments were comparable. Both interventions produced reductions in ratings 
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of panic-disorder severity and improvements in participants’ quality of life. 

Participants also rated the two treatments as equally credible and satisfying.

The Kiropoulos et al.  (2008) study, however, had a methodological 

shortcoming.  The sample of 86 participants would appear to have been 

insufficiently powerful to detect small differences between the two interventions. 

This problem is related to the third reason why in the RCT presented in this 

dissertation, face-to-face and Internet treatment were not compared. Because 

only a small difference in effects of the two interventions was expected, a much 

larger sample than 68 participants per trial arm would have been necessary. 

The problem with obtaining adequate sample sizes is common in equivalence 

or non-inferiority trials (Piaggio, Elbourne, Altman, Pocock, & Evans, 2006).  In 

order to accept a null difference in the effects of two interventions, one needs 

larger sample sizes than to show that two interventions have notably different 

effects. An alternative strategy for demonstrating comparable effects of a face-to-

face and an Internet-based treatment would be to conduct a case-control study. 

Conclusions drawn from a case-control study are, however, not as convincing as 

those obtained in a RCT. Such a study would, nevertheless, provide a preliminary 

answer to the question regarding whether two treatment modalities produce 

comparable effects. Despite this possibility, the argument still holds that 

samples compared in such a study would be different from clients who receive 

the interventions in actual clinical practice.

On the basis of the RCT that was conducted, it is not possible to say why 

the interventions were effective or how their effectiveness could be improved. 

The interventions will be modified in the future, possibly by adding or changing 

particular components, but it is impossible to predict how such changes would 

improve results obtained with the interventions. That is, the sensitivity of clinical 

outcome to adaptations in the interventions is unpredictable. The interventions 

that were assessed were based on an existing treatment protocol—which was 

adjusted for presentation over the Internet—rather than being developed in a 

theoretical framework related to predicted outcome. For future development of 

the interventions, an alternative developmental approach might be considered, 

for example, one that is experimentally based. In this case, the development would 

start from a theory, which would be translated into treatment components in 

collaboration with clinical experts. Conducting the interventions in a laboratory 

setting would allow the unique effects of separate components of the treatment 
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to be tested individually. Demonstrated effective components of the treatment 

could then be integrated into a new intervention, which could be evaluated 

in an RCT. In addition, it would be possible to test different combinations of 

treatment components, and to determine whether certain participants would 

profit more from them. This procedure would make the grounds for including 

each treatment component transparent, and it would help to clarify to whom 

each component should be offered, and what effects would be expected.

Although the RCT is widely regarded as the definitive design for assessing 

the efficacy of clinical interventions (Pocock, 1984), it has some inherent 

limitations, and these might limit the generalizability of low-intensity, self-help, 

or preventive interventions. Random allocation of participants to an intervention 

requires that potential main effects other than the type of intervention that 

participants receive be controlled. However, it is not possible to control for 

potential interactions between participants’ shared environmental variables 

and the type of intervention to which they were allocated. This is a fundamental 

limitation of the RCT. This limitation might be manifest, for example, if the RCT 

that was evaluated in this dissertation were replicated in a society other than the 

Dutch one with different attitudes about alcohol consumption, e-mental health, 

or therapy. These attitudes might moderate the efficacy of the intervention. 

Having a generally positive attitude towards therapists might, for example, have 

a positive effect on the therapeutic relationships and, hence, on outcome. If this 

attitude were different from the prevailing one in the Netherlands, the results 

of the RCT conducted for this dissertation might not be generalizable to the 

other culture. A similar limitation of the present RCT is that all three studies 

were conducted in a single treatment centre. The therapists at this centre are 

trained according to a particular treatment protocol (de Wildt, 2000); however, 

at a different centre, training procedures might differ, and this might influence 

the outcome of a clinical intervention. In order to acquire evidence for the 

generalizability of the present results, the studies would need to be conducted 

in different treatment centres, countries, and cultural contexts. 

Research Implications

In this section, implications for future research related to the studies that 

were conducted are discussed. There are implications for two domains: Internet 
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technology and research methodology.

In the research conducted for this dissertation, we used Internet technology 

in order to (a) reduce the administrative burden, (b) be able to work more 

efficiently, and (c) improve participants’ adherence to the study protocol. The 

screening of participants for eligibility was done using online questionnaires 

and an automated scoring algorithm; in turn, the outcome of the screening 

was e-mailed to the potential participants. This procedure made it feasible to 

assess the eligibility of 1,720 potential participants, to inform them immediately 

about the outcome of the assessment, and to store results from the screening 

for presentation in the CONSORT flowchart—all with little investment of 

researchers’ time after the procedure had been implemented. Random allocation 

of participants to the treatment arms was also automated, and participants’ 

responses on questionnaires were validated automatically before the data were 

stored. That is, in case a participant had given an invalid answer, he or she was 

prompted to correct the response. E-mail invitations to participants to complete 

the follow-up assessments were also automated, eliminating the need for 

repetitive administrative work. 

In short, using Internet technology to conduct a RCT makes it far more feasible 

to run large numbers of participants, in multiple treatment centres, with fewer 

personnel and lower costs. The use of the Internet to support data collection 

is, of course, not limited to research using e-mental-health interventions. In 

fact, an accumulating number of healthcare institutes are storing patients’ 

records electronically. The ability to access and analyse data from such records 

for research purposes is likely to facilitate treatment evaluation research in the 

coming years. This dissertation also shows that it is feasible to develop Internet 

logistics even for relatively small-scale research studies.

Despite efforts to collect outcome data on all participants in the RCT, there 

were substantial missing data, an issue that was addressed through statistical 

modelling. In order to test the validity of different approaches to modelling 

missing data, a simulation study was conducted (see Chapter 4). Results 

indicated that a specific multiple imputation programme (Amelia II; Honaker, 

King, & Blackwell, 2008) outperformed the other approaches. In recent years, 

multiple imputation (MI) has emerged as the preferred method for handling 
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missing data. By applying this methodology to our data, it was feasible to obtain 

unbiased estimates. Multiply imputed outcome data were also used in the 

cost-effectiveness analysis (Chapter 6). It is recommended that missing cost 

effectiveness data be imputed (Burton, Billingham, & Bryan, 2007; Marshall, 

Billingham, & Bryan, 2009). Burton et al. (2007) showed that results related 

to cost-effectiveness can change dramatically when cost-effectiveness studies 

based on data with complete cases are reanalysed after multiple imputation has 

been implemented. In recent cost-effectiveness analyses, multiple imputation 

has been used for missing data (i.e. Manca, Dumville, Torgerson, et al., 2007; 

Neighbors, Barnett, Rohsenow, Colby & Monti, 2010). Multiple imputation 

allows all participants in the cost-effectiveness analysis to be included, thus 

avoiding biased results and potentially misleading policy conclusions (Marshall 

et al., 2009). 

With respect to matters other than missing data, modern statistical 

approaches to data analysis were also used. Outcome data were modelled using 

Generalized Estimating Equations (GEE) as an alternative to repeated-measures 

analysis of variance and co-variance (RM AN(C)OVA). RM AN(C)OVA has several 

limitations, and invalid assumptions can be avoided by using GEE (Twisk, 2003; 

Twisk, Smidt, & de Vente, 2005). GEE does not assume compound symmetry 

of the covariance matrix (equal correlations between all repeated measures), 

but uses a user specified working correlation matrix. GEE also does not assume 

that data are normally distributed, but allows the most appropriate model to 

be selected. For the (count) primary outcome data from the RCT that were not 

normally distributed, a negative binomial model was chosen, consistent with 

Horton, Kim, and Saitz’s (2007) recommendations.

In Chapter 7, we used recursive partitioning as an alternative to (logistic) 

regression. In certain applications, recursive partitioning has a number of 

advantages over regression, especially when (a) the goal of a study is to develop 

a screening instrument or a decision tree, (b) the number of predictors is 

large in comparison to the number of cases, or (c) multi-way interactions are 

expected in the data. All in all, it is clear that developments in statistics, and 

especially the more recent inclusion of advanced statistical methods in widely 

used statistical software packages such as SPSS, open possibilities for more 

advanced data imputation, processing, and analysis for a wider audience. This 

is an important development, but it requires researchers to be aware of the 

possibilities and the advantages and disadvantages of the different techniques. 

In the simulation study presented Chapter 4, we demonstrated the impact that 
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choosing suboptimal statistical techniques might have on the outcome of a 

study. Developments in applied statistics underscore the importance of carefully 

planning a statistical analysis.  

Clinical Implications

In this section, the clinical implications of the interventions evaluated in 

the dissertation are discussed.  The discussion is organized around three topics:  

Effectiveness, the scaling up of e-mental-health interventions, and stepped care.

On the basis of the results presented in this dissertation, recently published 

trials (e.g., Cunningham et al., 2009; Postel, de Haan, ter Huurne, Becker, 

& de Jong, 2010; Riper et al., 2008), and a meta-analysis (Rooke et al., 2010), 

e-mental health interventions can be regarded as an effective alternative to face 

to face care. There is a vast amount of research showing that Internet-based 

self-help is generally effective, although effect sizes are modest. The RCT of 

Internet-based therapy for harmful alcohol use presented in this dissertation is 

among the first, and replication of the findings is necessary. Postel et al. (2010), 

using an intention-to-treat analysis, showed that at a three-month follow-up, 

participants who received Internet therapy (n=78) had decreased their alcohol 

consumption significantly more than participants on a waiting list (n=78). 

Unlike the present study, Postel et al. did not, however, include a self-help 

control group. Nevertheless, consistent with the results of the RCT presented in 

Chapter 5, a meta-analysis (Spek, Cuijpers, Nyklícek, et al., 2006) has shown that 

Internet-based interventions for anxiety and depression show positive results, 

with larger effect sizes obtained for therapist-led treatments than for self-help 

interventions.  All in all, in the past decade e-mental health has established 

itself as a credible, effective, and efficient treatment modality. It is rightfully 

becoming firmly established in mental-health care.

It is relatively easy to scale up e-mental-health interventions, once they 

have been developed and tested. Often it is a matter of translating text and 

making other adjustments for use in a different cultural context. For instance, 

it would be feasible to develop and maintain an intervention in one district or 

country, but use it in a different one.  This process would facilitate international 
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collaboration in intervention design, research, maintenance, and improvement. 

In fact, such international collaborations are accumulating. The self-help 

intervention tested in this dissertation has been adopted for use in a number 

of other European countries, including Belgium, Norway, Switzerland, and the 

United Kingdom. There are additional examples of Internet-based interventions 

that have been developed for use in multiple countries, including an e-mental 

health project coordinated by the World Health Organization (World Health 

Organization, 2010b), in which we participated within the scope of the research 

project presented in this dissertation. 

Healthcare systems play a crucial role in expanding the role of e-mental 

health. Most healthcare providers are urged either through governmental 

regulations or agreements with insurance companies to offer interventions to 

their clients with optimal efficiency. Recently, a modelling study evaluated the 

cost-effectiveness of introducing e-mental-health interventions for problem 

drinking into the Dutch healthcare system (Smit, Lokkerbol, Riper, et al., 

2011). It was concluded that introducing evidence-based e-mental-health-

interventions for harmful alcohol use would substantially increase the cost-

effectiveness of healthcare in the Netherlands. Doing so might even bring 

cost-savings if conventional face-to-face interventions were partly replaced by 

e-mental-health interventions. An alternative would be to completely merge 

e-mental health with conventional face-to-face treatment, thus creating hybrid 

treatments. In either case, e-mental health interventions should be offered 

within a stepped-care framework. Stepped-care means providing care in 

stages or steps (Dirckx, 2005), according to whether or not a lower-intensity 

intervention was successful. Sobell and Sobell (2000), for example, describe a 

stepped-care model for alcohol treatment. In the first step of such a model for 

e-mental health, the client might first be allocated to Internet-based self-help, 

unless the person’s treatment history or other factors made it clear that a more 

intensive intervention was needed. In that case, a more intensive intervention 

could be offered, perhaps in the form of Internet-based therapy. If a person 

had at first not succeed with the self-help, Internet-based therapy could be the 

next step. In case of lack of success with Internet-based therapy, a further step 

might be outpatient treatment. The idea is to match the level of care to the 

needs of the individual, and only to proceed to a more intensive treatment if a 

less intensive treatment has not produced the desired outcome. With such an 
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approach, the burden on healthcare resources would be reduced, and instead 

of being placed on waiting lists, clients would receive a self-help intervention 

immediately after their intake. This approach, however, would require active, 

routine outcome monitoring of each client receiving stepped care, in order to 

determine whether the person has made sufficient progress or needs additional 

treatment. If additional treatment were needed, the client could then be 

stimulated to undertake the more intensive treatment.

Future Perspectives

In the coming years, it is expected that the development and dissemination 

of e-mental-health interventions will advance. In this final section, we attempt 

to forecast improvements that will be made in the design and availability of 

e-mental-health interventions, how comorbidity will be addressed, and how 

international collaborations will proceed.

In Chapter 7, we reported that certain participant characteristics were 

associated with treatment success. However, the variety of treatment outcomes 

suggests that CBT/MI-based Internet interventions are effective for only a subset 

of all harmful alcohol users. The results obtained with the two interventions 

suggest that Internet-based interventions that are currently available could be 

improved. That is, one-third of the participants receiving self-help and one-

half of those receiving Internet-based therapy had successful outcomes at the 

six-month follow-up. Two possibilities for improvement might be considered: 

(a) the current interventions could be altered in such a way that they would 

become effective for those who currently do not respond well to treatment, 

or (b) entirely new, alternative interventions based on alternative theoretical 

models could be developed and incorporated into CBT programmes.

In the current study, participants’ adherence to the intervention was less 

than optimal. In fact, their visits to the programme were far less frequent than 

the treatment protocol prescribed. It is, of course, true that self-help resources, 

such as self-help books, are often used only for browsing.  Nevertheless, because 

the median number of visits to the self-help programme was five, this limits 

the extent to which participants’ alcohol use and risky situations could be 
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monitored across time, and, in then, the degree to which feedback in the form 

of graphical representations of their behaviour could be given to them. The 

more that alcohol consumption is regularly monitored, the better participants 

can identify trends and patterns in their consumption, which would indicate 

difficult situations or days. Adapting interventions in such a way that they result 

in a larger number of repeated contacts could help to improve the programme’s 

efficacy, especially with respect to participants who would not otherwise 

succeed. Because, however, the number of intervention contacts was not related 

to treatment outcome, it is unclear whether such a change would improve the 

overall success rate of the intervention. 

The other possibility for improvement would be to evaluate new treatment 

techniques as an add-on to existing interventions. In recent years, new treatment 

approaches based on recent theoretical and experimental developments have 

been suggested. For example, dual-process models of addiction suggest that the 

effect of alcohol-related cognitions might depend on drinkers’ level of executive 

functioning (Thush, Wiers, Ames, et al., 2008). Addictive behaviour and cognitive 

biases for substance-related stimuli are conceptualized as resulting from an 

imbalance between substance users’ strong impulsive, associative reactions to 

substance-related cues, which are inadequately controlled by weak reflective 

processes (Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011). Various paradigms 

have recently been developed to target these cognitive biases (Schoenmakers, 

Lux, Goertz, et al., 2010). They have been tested in combination with customary 

inpatient treatment, and positive results have been obtained. With these 

techniques, habitual drinkers are trained to overcome their strong tendency to 

approach alcohol-related stimuli and thereby avoiding alcohol.

In a recent RCT, patients were assigned to one of two experimental study 

arms, in which they were explicitly or implicitly trained to avoid responding to 

alcohol pictures, or to one of two control conditions, which involved no training 

or sham training. Participants in the experimental groups learned to avoid 

alcohol pictures as training progressed, and this resulted in better treatment 

outcomes a year later (Wiers et al., 2011). Adding cognitive-bias modification 

such as this to existing treatments could be the next step towards improving the 

effectiveness of the interventions.
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Most current Internet-based interventions address a specific disorder (e.g., 

harmful alcohol use, depression, anxiety). Because, however, comorbidity is very 

common, especially among the three disorders just mentioned (Bijl, Ravelli, & 

van Zessen, 1998), most Internet interventions do not fully meet clients’ needs. 

In the RCT presented in this dissertation, comorbidity was the most common 

reason for excluding potential participants during the screening phase. This 

underlines the need for e-mental-health interventions that can address multiple 

disorders. The unmet needs of clinical populations might be met by developing 

and implementing Internet-based interventions that address multiple disorders 

and by conducting research on their effectiveness and cost-effectiveness. 

Interventions might then be tailored to meet the specific needs of individual 

participants by designing interventions from modular treatment components. 

E-mental-health interventions could also be improved by better integrating 

them into the digital life of participants. The integration could, for example, 

be accomplished through existing, popular websites and social networks. This 

could improve the likelihood that the target population would be familiar with 

the intervention. At the same time, it could provide motivation to participate. 

Often, popular Internet resources offer the possibility of being integrated 

into third-party software, something that healthcare providers could utilize. 

Another development that could bring e mental health closer to its users is the 

widespread use of mobile technology. Mobile devices can be used to provide 

information, but also ad hoc advice in case of emergency. For interventions such 

as the self-help or therapy discussed in this dissertation, mobile technology 

might allow participants to monitor more closely when and where risky 

situations or problems occur. In general, we view mobile technologies as having 

enormous potential as tools for promoting healthy behavioural change. Mobile 

technology is already used on a small scale for promoting healthy-lifestyle 

changes, to encourage clients to become involved in their treatment, and to give 

healthcare providers access to patient information. This development, which is 

valuable for both healthcare delivery and research, should be encouraged in the 

coming years.

As a final future suggestion, we think more national and international 
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collaboration between healthcare institutions would be desirable, especially 

for developing and researching e-mental-health interventions. In 2011 in the 

Netherlands, many mental-healthcare providers have started developing their 

own Internet interventions, most of which are based on existing treatment 

protocols, and they look like and function similarly to them and to each other. 

This development is in the financial interest of software developers, because it 

allows them to sell similar products to multiple organizations. In healthcare, 

however, it would be of interest to collaborate on the development and 

maintenance of software, and on research related to it. The ministry of health 

could initiate such collaborative efforts. The current situation could be improved 

by having a centralized, (inter)national organization responsible for developing, 

evaluating, and updating interventions, which could be designed to meet each 

organisation’s individual needs. This would hopefully lead to well-developed 

Internet-based interventions, which would be tailored to clients’ needs at a 

lower cost per intervention.
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