
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

E-mental health interventions for harmful alcohol use: research methods and
outcomes

Blankers, M.

Publication date
2011
Document Version
Final published version

Link to publication

Citation for published version (APA):
Blankers, M. (2011). E-mental health interventions for harmful alcohol use: research methods
and outcomes. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/emental-health-interventions-for-harmful-alcohol-use-research-methods-and-outcomes(264fa253-9420-418d-8d8b-f6a965e8c124).html


E-Mental Health Interventions
for Harmful Alcohol Use

Research Methods and Outcomes

Matthijs Blankers

E-M
ental H

ealth Interventions for H
arm

ful A
lcohol U

se
Research M

ethods and O
utcom

es

2.5 million yearly deaths and 4.6% of the global burden of disease are at-
tributable to the harmful use of alcohol, according to the World Health 
Organization in 2011.

Brief interventions have become increasingly valuable in the manage-
ment of individuals with alcohol-related problems. The availability and 
uptake of these brief interventions is however limited.

This so-called treatment gap may be narrowed through accessible, effec-
tive, and inexpensive treatment programmes. E-mental health interven-
tions would be one promising approach for developing such treatment 
options, if they are shown to be effective.

In this dissertation, the (cost-)effectiveness of two interventions based 
on cognitive behavioural therapy is subjected to research in three con-
secutive studies. The two interventions are a non-therapist involved In-
ternet-based self-help programme, and a therapist led Internet therapy, 
based on textual-chat interaction.

The aim of this dissertation is twofold. First, there is a clinical aim: to 
identify effective and cost-effective e-mental health interventions for 
harmful alcohol use. Second, there is a methodological aim: to address 
methodological challenges in the design, execution, and analysis of e-
mental health randomized controlled trials.

In the coming years, it is expected that the development and dissemi-
nation of e-mental health interventions will advance. This dissertation 
hopes to contribute valuably to the current knowledge base, upon which 
future research and interventions will build.
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STELLINGEN BIJ HET PROEFSCHRIFT

1. E-mental health bij schadelijk alcoholgebruik is effectief. (dit proefschrift) 

2. De inzet van een therapeut geeft meerwaarde aan e-mental health interventies 
bij schadelijk alcoholgebruik. (dit proefschrift) 

3.
Met e-mental health in een stepped care framework kan een optimaal 
gezondheidsresultaat worden behaald en worden zorgkosten gereduceerd ten 
opzichte van alleen conventionele behandeling. (dit proefschrift)

4. E-mental health biedt perspectief op behandeling aan schadelijke drinkers die 
door de reguliere hulpverlening niet worden bereikt. (dit proefschrift)

5.
Het ontbreken van meetgegevens in longitudinaal epidemiologisch onderzoek is 
op zichzelf geen probleem; het wordt pas een probleem wanneer hier in analyses 
onvoldoende rekening mee wordt gehouden. (dit proefschrift)

6.
Mensen met een hoge inter-persoonlijke sensitiviteit die met anderen 
samenwonen hebben het meest baat bij e-mental health bij schadelijk 
alcoholgebruik.  (dit proefschrift)

7.
Het onder 6. genoemde effect is echter niet zodanig groot dat op voorhand 
de meest kansrijke cliënten met een grote betrouwbaarheid kunnen worden 
geselecteerd. (dit proefschrift)

8.
Om de efficiëntiewinst die e-mental health biedt optimaal te benutten, zijn nu 
de zorgverzekeraars aan zet: zij moeten dit type zorg stimuleren en op afdoende 
wijze vergoeden.

9. Wetenschappelijk onderzoek dat wordt gefinancierd uit publieke middelen zou 
uitsluitend nog in “open access” vorm moeten worden gepubliceerd.

10. Een proefschrift zonder stellingen, dat is geen proefschrift! (R. A. Blankers)
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General Introduction
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Background

Alcohol
Ethanol, commonly called alcohol, is the main psychoactive ingredient in 

alcoholic beverages (beers, wines, and spirits). It is a depressant of the central 

nervous system. Initially at lower doses, alcohol generally produces feelings 

of relaxation and cheerfulness; consumption of higher doses can lead to 

blurred vision and coordination problems (Pohorecky & Brick, 1988). Alcohol is 

consumed and produced in most countries of the world, and its consumption 

often reflects both cultural and religious peculiarities and geographical and 

sociological conditions (Hanson, 1995).

The discovery that beer jugs existed in late Stone Age confirms that 

fermented beverages existed at least as early as 10,000 B.C. (Patrick, 1952). It 

has been suggested that beer may have preceded bread as a staple in people’s 

diet (Braidwood, Sauer, Helbaek, et al., 1953; Katz & Voigt, 1987). Wine appeared 

as a manufactured product in Egyptian pictographs around 4,000 B.C. (Lucia, 

1963). Surviving records of ancient Greek and Roman culture reveal the copious 

use of wine by the gods, as well as by people of all social classes. The worship 

of Dionysus, or Bacchus, the wine god, and his festival, the Bacchanalia, was 

most popular. The Greco-Roman classics often provide descriptions of drinking 

and drunkenness. On the other hand, the literature of the Greeks is replete 

with warnings against the possible negative effects of excessive drinking 

(Encyclopaedia Britannica, 2011). With the collapse of the Roman Empire and 

decline of urban life, religious institutions became the repositories of brewing 

and winemaking that had been earlier developed (Babor, 1986). The Black Death 

and subsequent plagues, which began in the mid-fourteenth century, changed 

people’s perception of autonomy over their lives. Some dramatically increased 

their consumption of alcohol in the belief that this might protect them from 

illnesses, whereas others thought that they would stay healthy through 

moderate consumption (Hanson, 1995). All in all, alcohol consumption has been 

part of European culture and other civilizations since ancient times.

Until the beginning of the nineteenth century, attitudes towards drinking 

were characterized by a continued recognition of the positive effects of 

moderate consumption, without much public concern about the negative 

effects. The nineteenth century, however, brought a change in attitudes as a 

result of industrialization and the need for a reliable and punctual workforce 

(Porter, 1990). Problems commonly associated with industrialization and rapid 

urbanization were now also attributed to alcohol. Abolitionist groups arose and 
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pressed for the total prohibition of the production and distribution of beverage 

alcohol (Hanson, 1995). About the same time, the disease theory of chronic 

drunkenness was coined by the Scottish physician Thomas Trotter (1760–1832) 

(Trotter & Porter, 1988). In 1819, the German-Russian physician C. von Brühl-

Cramer published an important book on the history of alcoholism. Brühl-Cramer 

classified chronic drunkenness as continuous, remittent, intermittent, periodic, 

or mixed form, and in his book he discussed its aetiology, pathogenesis, sequelae, 

and treatment options (Kielhorn, 2006). A 1960 study by E. Morton Jellinek is 

considered the foundation of the modern disease theory of alcoholism (Jellinek, 

1960).

Epidemiology
In 2005, average annual worldwide consumption was 6.1 litres of pure 

alcohol (recorded and unrecorded) for each person aged 15 years or older 

(World Health Organization, 2011), but there are wide variations in the amount 

consumed. The highest average consumption is found in Europe; in fact, the 

WHO European region consumes an average of 12.2 litres of alcohol per person 

aged 15 years or older each year. Within the European region, consumption is 

highest in Eastern Europe in the vicinity of Russia. The Americas are the second 

highest consuming region (WHO Americas region consumes an average of 8.7 

litres per adult each year.) The WHO eastern Mediterranean region is lowest 

worldwide, with 0.7 litres consumed per adult each year. In the Netherlands, 

the annual per capita consumption of people aged 15 years or older is 10.1 litres 

(World Health Organization, 2011). Until the $7,000 threshold is reached, there 

is a strong inverse relationship between gross domestic product per inhabitant 

and abstention from alcohol, i.e. the higher the production, the lower the 

proportion of alcohol abstainers. In all WHO regions, men’s consumption of 

alcohol is higher than women’s. The gender difference is greatest among low-

income countries. In 2009, it was found that 55% of the world’s adult population 

(45% men, 66% women) had not consumed alcohol during the previous year 

(Rehm, Mathers, Popova, et al., 2009). Lifetime abstainers worldwide include 

35% of all men and 55% of all women (World Health Organization, 2011). 

Besides its immediate positive effects, including feelings of relaxation and 

cheerfulness, excessive use of alcohol has both direct and indirect harmful effects 

on people’s health. Alcohol is a potent teratogen with a range of negative effects 
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on the human foetus, including low birth weight, cognitive deficiencies, and 

foetal-alcohol disorders (National Institute on Alcohol and Alcoholism, 2001). 

Alcohol is also a neurotoxin that negatively affects brain development (Taki, 

Kinomura, Sato, et al., 2006). It is, moreover, an immunosuppressant, which 

increases people’s risk of contracting communicable diseases (Parry, Rehm, 

Poznyak, & Room, 2009), and it is classified as carcinogenic by the International 

Agency for Research on Cancer (International Agency on Research on Cancer, 

2007). On the other hand, in low and regular doses (i.e. 10 g ethanol, which is 

equal to one EU standard drink, every other day), alcohol is cardioprotective 

(Corrao, Rubbiati, Bagnardi, Zambon, & Poikolainen, 2000), but when consumed 

at higher doses and in irregular patterns, it is cardiotoxic (Bagardi, Zatonski, 

Scott, La Vecchia, & Corrao, 2008). 

Uncontrolled use of alcohol leading to negative consequences is considered 

to be a mental disorder. Alcohol’s dependence-producing potential is estimated 

to be among the top six of all regularly consumed substances; however, in 

terms of prevalence of it use, alcohol outranks the five substances with a higher 

dependence potential (barbiturates, cocaine, heroin, street methadone, tobacco) 

(Nutt, King, Saulsbury, & Blakemore, 2007). Alcohol abuse is also a causal factor 

in intentional and unintentional injuries and harm to people other than the 

drinker, and it leads to a variety of other negative consequences, such as reduced 

job productivity and absenteeism from work, family deprivation, interpersonal 

violence, suicide, homicide, crime, and fatalities caused by driving under the 

influence, and it is a contributory factor in risky sexual behaviour and sexually 

transmittable diseases (Anderson, Chisholm, & Fuhr, 2009). In 2004, 2.5 million 

deaths (World Health Organization, 2011), and 4.6% of the global burden of 

disease and injury in disability-adjusted life-years (DALYs) were attributable to 

the harmful use of alcohol (Rehm, Mathers, Popova, et al., 2009).

Harmful alcohol use not only causes health-related burdens, but also 

extends to economic costs as a consequence of losses in workplace productivity, 

absenteeism, criminal damage, and harm to others. Estimates of economic 

costs show that more than 1% of the gross domestic product is spent on costs 

attributable to harmful use of alcohol (Casswell & Thamarangsi, 2009). Costs 

per capita in high-income countries range from $358 in Scotland to $837 in the 

United States (calculated in international dollars). The greatest contributor to 

total alcohol-attributable costs is the cost of losses in productivity, which on 

average accounts for 72.1% of all costs. Healthcare expenditures (12.8%) and 

law-enforcement costs (3.5%) are the second and third largest contributors, 
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respectively (Rehm, Mathers, Popova, et al., 2009). Thus, it would advantageous 

from both a public-health and an economic perspective to reduce alcohol-

related harm in society.

  Harmful use of alcohol is included as a disorder in the two most widely 

used disease classification systems in mental health.  Both the Diagnostic 

and Statistical Manual of Mental Disorders (DSM-IV-TR; American Psychiatric 

Association, 2000) and the International Classification of Diseases (ICD-10; 

World Health Organization, 2005a) list various criteria for diagnosing the over-

consumption of alcohol and the negative consequences resulting from it as a 

disorder. DSM, published by the American Psychiatric Association, is now in its 

fourth, text revised edition.  DSM-IV-TR delineates two alcohol-use disorders: 

alcohol abuse and alcohol dependence. The DSM-IV-TR criteria for alcohol 

dependence include both physiological symptoms, such as tolerance and 

withdrawal, and behavioural symptoms, such as impaired control over drinking. 

Alcohol abuse is a category for diagnosing drinkers who have never met the 

criteria for alcohol dependence, but who regularly use alcohol in situations 

in which it is dangerous to do so, such as while driving, or who drink alcohol 

despite recurrent social, interpersonal, and legal problems resulting from it 

(American Psychiatric Association, 2000). 

Researchers and clinicians both in the United States and worldwide 

use the DSM criteria to diagnose alcohol-use disorders.  There is, however, a 

second major diagnostic classification system that is also widely used—that 

of the World Health Organization.  The World Health Organization originally 

developed its diagnostic criteria for the purpose of compiling statistics on the 

worldwide causes of illness and death, including those related to alcohol abuse 

and dependence (National Institute on Alcohol Abuse and Alcoholism, 1995). 

The WHO classification system is the ICD, which is currently in its tenth edition. 

Alcohol dependence is defined in a similar way in the ICD and DSM classification 

systems. However, unlike DSM, the ICD-10 includes a category of harmful alcohol 

use instead of alcohol abuse. Harmful use of alcohol leads to physical or mental 

harm without the person being dependent on alcohol (Babor, 1992). Currently, 

both the DSM and the ICD classification systems are being updated, and, at least 

in the case of the DSM, will result in fundamental changes in the definition of 

alcohol use and other substance-use disorders (O’Brien, 2011). 
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Considering the harm that it causes, alcohol use is not very high on the 

global-health agenda, although effective regulatory controls and healthcare 

interventions are now available. There are several reasons why global action 

against alcohol-related harm is insufficient. An important reason is the fact 

that alcohol use is viewed as a normal part of everyday life, and it has become 

integrated into western societies. This is true not only for alcohol consumption, 

but also for the production, exportation, and taxation of alcoholic beverages. All 

of the latter would  decrease if the consumption of alcohol were to decrease.  

Thus, alcohol producers, governments, and the wider public all have a vested 

interest in alcohol consumption. Additionally, alcohol producers effectively 

lobby for industry-friendly policies, including trade agreements that challenge 

effective alcohol-control policies (e.g. Zeigler, 2009). In the alcohol policy arena, 

there is because of limited resources less NGO engagement in anti-alcohol 

policy than in anti-tobacco lobby (Casswell & Thamarangsi, 2009). A coherent 

international policy for global control of alcohol-related harm is lacking (Room, 

2006), although progress has been made in preparing a global strategy to reduce 

harmful use of alcohol (World Health Organization, 2010). Currently, more than 

100 countries have laws that regulate the production, sale, and consumption of 

alcohol. These laws specify such things as the minimum age at which a person 

can legally buy or drink alcoholic beverages, or what types of alcohol can be sold 

by different types of vendors (World Health Organization, 2010).

Another way to reduce alcohol-related harm in society is to deliver effective 

treatments to those who need them. In fact, there is much to be gained from 

these endeavours. Nevertheless, the availability of effective alcohol interventions 

is currently insufficient. In order to address this insufficiency, innovative ways 

of delivering treatments have emerged, such as through brief interventions. 

Since the 1980s, numerous randomized controlled trials of brief interventions 

have been conducted in a variety of healthcare settings in multiple countries. 

Evidence for the effectiveness of brief interventions has been summarized in 

several review articles (e.g. Bien, Miller & Tonigan, 1993; Kahan, Wilson & Becker, 

1995; Moyer, Finney, Swearingen & Vergun, 2002; Wilk, Jensen & Havighurst, 

1997).

Brief interventions have become increasingly valuable in the management 

of individuals with alcohol-related problems. Because these interventions, 

especially those based on cognitive behavioural therapy (CBT), are both effective 

and cost-effective across the spectrum of alcohol problems, healthcare workers 
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and policymakers have increasingly focused on them as a way to address harmful 

alcohol use (Babor & Higgins-Biddle, 2001).

Despite their effectiveness, the availability and use of brief interventions by 

harmful alcohol users is limited. The majority of harmful drinkers do not receive 

any form of treatment. This difference between the prevalence of a disorder 

and the proportion of individuals affected by the disorder who are being 

treated is referred to as the treatment gap (World Health Organization, 2005b). 

Stated differently, the treatment gap is the percentage of individuals who need 

treatment, but who are not receiving it (Kohn, Saxena, Levav, & Saraceno, 2004). 

With an estimated 78.1% of untreated individuals worldwide, alcohol abuse 

and dependence remain largely unaddressed, although effective treatments 

exist. Compared to alcohol-use disorders, the treatment gap for other mental 

disorders is smaller: schizophrenia and other kinds of non-affective psychosis 

(32.2%), depression (56.3%), dysthymia (56.0%), bipolar disorder (50.2%), panic 

disorder (55.9%), generalized anxiety disorder (57.5%), and obsessive compulsive 

disorder (57.3%) (Kohn, Saxena, Levav, & Saraceno, 2004).

The treatment gap is especially wide for early stage harmful drinkers. In 

a large representative sample of the Dutch population, 85.9% of those with 

diagnosed alcohol abuse and 52.1% of those with alcohol dependence had not 

received any professional help in the last 12 months (de Graaf, ten Have, & van 

Dorsselaer, 2010). These statistics might, however, overestimate the proportion 

of harmful drinkers in search of treatment. The Dutch NEMESIS-2 study, for 

example, reports that only 6% of participants who were diagnosed with a DSM-

IV-TR Axis I disorder indicated that they had had an unmet need for treatment 

in the last 12 months. Axis I disorders include both alcohol-use disorders and 

the other clinical disorders named above, such as schizophrenia and depression. 

Kohn et al.’s study (2004) suggests that the percentage for alcohol-use disorders 

is larger than the average of 6% would suggest, but it indicates that the treatment 

gap is 78.1% worldwide in comparison to a lower gap in the Netherlands.

All in all, the evidence suggest that there is most probably a substantial 

treatment gap with respect to alcohol-use disorders, i.e. people who need 

treatment are not receiving it. There are numerous factors related to the treatment 

gap for harmful alcohol use, including stigmatization about having an alcohol-

related problem (Room, 2005), limited availability of services, healthcare costs, 

lack of motivation to undergo treatment, and denial about having an alcohol 
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problem. The treatment gap, regardless of how narrow or broad it is, might be 

reduced through accessible, effective, and inexpensive treatment programmes. 

Using Internet-based interventions, if they are shown to be effective, would be 

one promising approach for developing such treatment options.

E-Health and Internet-Based Interventions

The advantages of using Internet technologies for improving healthcare 

delivery are their flexibility and cost-effectiveness. Recent publications in 

leading medical journals (British Medical Journal: Cross, 2008; New England 

Journal of Medicine: Mandl & Kohane, 2008) describe how Internet technology, 

or e-health, is changing general healthcare. Mental healthcare is one aspect of 

healthcare that embraces the possibilities of e-health applications through the 

design, testing, and implementation of Internet-based interventions. The use of 

e-health in mental healthcare is referred to as e-mental health.

Many evidence-based therapies and prevention programmes can be 

delivered through e-mental-health interventions. In addition to their use in 

therapy programmes, e-mental health offers the opportunity for self-help. 

E-mental health is likely to attract individuals with a mental-health disorder 

who have limited access to treatment services and do not seek help from face-

to-face practitioners. People in need of mental healthcare who wish to avoid 

stigma or who prefer to take responsibility for their healthcare themselves are 

likely to be attracted to e-mental health. Mental-health interventions delivered 

through the Internet have the potential to substantially reduce individual 

distress and the burden of disease (Christensen, 2010). In recent years, e-mental-

health programmes have been developed for disorders such as depression, 

anxiety, post-traumatic stress disorder, substance-use disorders, and obsessive-

compulsive disorders. In this dissertation, however, the focus is mainly on 

Internet-based interventions for harmful alcohol use. 

From a wide spectrum of Internet-based interventions that address harmful 

alcohol use, three emerge that can be ordered in terms of increasing level of 

intensity as follows: (a) Self-assessment with automated personalized feedback 

(e.g. Sinadinovic, Berman, Hasson, & Wennberg, 2010), (b) multi-session Internet-

based self-help for behaviour change (e.g. Cunningham, Wild, Cordingley, van 

Mierlo, & Humphreys, 2009; Riper, Kramer, Smit, et al., 2008), and (c) individual 

therapy with interaction between therapist and client over the Internet. This
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list is generally in line with what Drost and Schippers (2004) suggested. They, 

however, included providing information as a fourth type of intervention, and 

they placed it before self-assessment at the low-intensity end of the spectrum. 

Self-assessment is the least intensive kind of Internet-based intervention. 

The aim of self-assessment is to give drinkers insight into their drinking 

behaviour by providing them with automated personalized feedback and by 

comparing their own drinking with drinking norms. Self-assessment usually 

consists of a single session and is considered to be a minimal intervention. Using 

Internet-based self-assessments for harmful alcohol use has generally resulted 

in reduced alcohol consumption (Bewick, Trusler, Barkham, et al., 2008; Riper 

et al., 2008; Williams, Herman-Stahl, Calvin, Pemberton, & Bradshaw, 2009), 

although effect sizes have been small, with Cohen’s d < 0.25 (Sinadinovic et al., 

2010).

Internet-based self-help for problematic alcohol users is more intensive 

than Internet-based self-assessment, and it usually comprises multiple 

treatment sessions. Self-help interventions for harmful alcohol use are often 

modular in design and are based on cognitive-behavioural therapy (CBT) and/

or motivational interviewing (MI) techniques (e.g., Cunningham et al., 2009; 

Hester & Delaney, 1997; Linke, Brown, & Wallace, 2004; Riper et al., 2008).  

This combination of components is also often seen in face-to-face treatments 

for alcohol-use problems. Evidence for the effectiveness of Internet-based self-

help for harmful alcohol users is accumulating, but effect sizes are small to 

moderate (e.g., Cohen’s d=0.28,Cunningham et al., 2009; Cohen’s d=0.40, Riper 

et al., 2008). In a recent meta-analysis by Rooke et al. (2010), effect sizes from 

alcohol and tobacco RCTs of computer-delivered interventions were analysed. 

The average Cohen’s d for alcohol interventions was 0.22, somewhat lower than 

the effect sizes reported by Cunningham et al. (2009) and Riper et al. (2008). 

A shortcoming of current Internet-based self-help programmes is that they 

are not tailored to meet participants’ individual needs. This could also explain 

the low adherence rates; frequently, fewer than 50% of the initial participants 

complete a multi-session self-help intervention (Christensen & Mackinnon, 

2006; Eysenbach, 2005).
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Internet-based therapy aims to overcome the limitations of Internet-based 

self-help just described, and it is the most intensive treatment of the three 

modalities discussed here. It comprises non-automated, personally tailored 

feedback and interaction with a therapist. In general, Internet-based therapy is 

expected to better meet participants’ expectations than the other modalities; it 

encourages greater disclosure by including interaction with the therapist; and it 

provides therapist guidance and advice. Interaction between therapist and client 

can be synchronous or asynchronous. In asynchronous interactions, the client 

and therapist do not interact simultaneously, but they correspond through, for 

example, e-mail messages. In synchronous interaction, on the other hand, contact 

is in real-time and direct, for example, through text-based chat. Interactions via 

the Internet, telephone, or videoconferencing are also synchronous. Evidence 

for the effectiveness of Internet-based therapy for problematic alcohol use, 

based on synchronous text interaction, has until now been lacking. Rooke 

et al.’s (2010) study is, however, noteworthy in that lower effect sizes were 

obtained for computerized interventions for alcohol or tobacco use with chat 

or discussion compared to interventions without these features (d=0.12 versus 

d=0.22), although both effect sizes were small and the difference between them 

was not significant (p=0.17). On the other hand, Spek, Cuijpers, Nyklícek, et al.’s 

(2007) meta-analysis that focused on Internet-based interventions for anxiety 

and depression reported larger effects for Internet-based therapy compared to 

Internet-based self-help. Spek et al. (2007) reported large effect sizes (d 95% 

CI: 0.75-1.24) for interventions with therapist support and small-to-medium 

effect sizes (d 95% CI: 0.08-0.44) for self-help interventions without therapist 

support. In this dissertation, effect sizes for therapy and self-help evaluated in 

the randomized trial were measured and compared directly.  

Research on Internet-Based Interventions

Use of the Internet in healthcare delivery has implications for the 

development of new interventions, and also for mental-healthcare research. It is, 

however, necessary to test the effectiveness of newly developed interventions in 

a methodologically thorough way. The gold standard for performing efficacy or 

effectiveness research on new interventions is considered to be the randomized 

controlled trial (RCT) (Pocock, 1984). Because new communication media are 

being used for both the delivery of and intervention and for effectiveness research 
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on it, methodological challenges might arise. Three of these challenges are 

addressed in this dissertation: (a) engagement of participants, (b) participants’ 

adherence to an intervention, and (c) validity of the data collected from the 

intervention. These three challenges are discussed in greater detail below.

Internet-based interventions might be a treatment option for harmful drinkers 

who are not reached by conventional, face-to-face treatment options. However, 

not everyone introduced to an Internet-based intervention will participate in 

it. A review of engagement rates among study participants who were offered 

computer-based interventions indicated that only 38% of those who were 

introduced to the programme started using it (Waller & Gilbody, 2009).  In order 

for a participant to engage, the intervention should be attractive and tailored 

to his or her needs and expectations (Martinez & Williams, 2010). The scope of 

the intervention should be formulated as explicitly as possible, and it must be 

clear to participants beforehand what they can expect from the intervention 

and how it can benefit them.  The availability of a therapist is believed to be 

an especially important factor in leveraging engagement. For example, Murray, 

Pombo-Carril, Bara-Carril, et al.  (2003) found that potential participants who 

did not engage in an Internet-based intervention for bulimia had concerns about 

the lack of therapist involvement and the lack of an individualized approach 

to their treatment programme, and how these perceived deficits would affect 

the outcome of the intervention (Cavanagh, 2010). The question of whether the 

addition of therapist input to Internet-based interventions is associated with 

better outcomes is one of the key topics addressed in this dissertation.

After participants have engaged in an intervention, it is important to 

promote their adherence. For Internet interventions, the following are critically 

important:  focussing on discreteness, ease of following an intervention’s 

pathway, clear communication about homework assignments, explicitly stating 

potential benefits of continuing with the programme, and sending adherence 

reminders. Password protected, therapist-supported treatment programmes 

report higher rates of adherence, lower attrition, and larger effect sizes than 

unsupported, open-access interventions (Cavanagh, 2010). For example, the 

average exposure time for an open-access website for depression is only 9.5 

minutes; the average user visits only once; and fewer than 5% of the participants 
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complete an intervention that is unsupported (Christensen, Griffiths, & Korten, 

2002). Thus, accessibility without therapist involvement results in many 

contacts at limited costs, especially for prevention activities or treatment for 

subclinical populations, but adherence rates are low. Problems with adherence 

might also occur during the data-collection phase. Some guidelines are, 

however, available for increasing adherence in a longitudinal study (Andrews, 

Nonnecke, & Preece, 2003; Kaplowitz, Hadlock, & Levine, 2004). For example, it 

is best to make questionnaires as short as possible, especially those that are to 

be completed after the intervention has ended. Giving feedback about the length 

of the assessment and motivating participants to complete the questionnaires 

by financially rewarding them are also considered helpful. Following these 

guidelines makes it feasible to successfully conduct Internet-based longitudinal 

research. How the studies reported in this dissertation were designed so as to 

maximize adherence to the interventions is discussed in future chapters.

In order to draw conclusions from the evaluation of an intervention, the 

outcome measurements must be valid. In several studies, the validity of paper-

and-pencil instruments used in Internet-based research has been assessed. 

These studies in general seem to suggest that the reliability and validity of data 

obtained over the Internet are comparable to those obtained using traditional 

methods, including paper-and-pencil testing (see Eysenbach & Wyatt, 2002, pp. 

4-5, 17-19). A study by Ritter, Lorig, Laurent, and Matthews (2004) underscores 

this conclusion. They determined similarities and differences between Internet 

and the paper-and-pencil versions of 16 self-report instruments that have 

been useful for evaluating interventions. Instruments administered via the 

Internet appeared to be reliable, and to have been answered similarly to how 

they were when administered via traditional paper-and-pencil questionnaires 

distributed in the post. Brodey, Rosen, Brodey, Sheetz, Steinfeld, and Gastfriend 

(2004) reached the same conclusion for instruments to measure substance use. 

Comparing experiments conducted over the Internet with those in the laboratory 

indicates that if Internet studies are properly designed, laboratory results 

obtained in many areas of psychology can be replicated. Although significant 

differences between results from laboratory studies with undergraduates and 

studies in which participants were recruited via the Internet have been reported, 

they might be due to differences between the participants tested rather than the 

methodology used (Birnbaum, 2004). Based on these conclusions, the validity of 
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the Internet-based  instruments used in this study can be assured. Accordingly, 

in this dissertation, the psychometric properties of the instruments used are 

not presented, but when possible the psychometric work of other authors is 

referenced.

Aims of the Dissertation

As can be inferred from the previous sections, there is currently a lacuna 

in our knowledge with regard to (a) the effectiveness of therapist-led Internet 

interventions for harmful alcohol use, and (b) methodological aspects of 

e-mental-health research. Both the clinical and the methodological aspects of 

Internet-based interventions and the accompanying research are, therefore, 

addressed in this dissertation. 

Table 1.1 

I

II 

III 

IV 

V

VI

Questions are addressed regarding both the interventions (e.g., Are they 

feasible, effective, cost-effective?) and the research methodology (e.g., How 

should an Internet intervention be designed and the data analysed?) (see Table 

1.1). The overarching aims of the dissertation are, therefore, to address (a) the 

effectiveness and cost-effectiveness of Internet-based self-help and Internet-

based therapy for harmful alcohol use, and (b) the methodological challenges 

and possible solutions in the design, execution, and analysis of Internet-based 
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randomized clinical trials.

In the remainder of this dissertation, harmful alcohol use will be defined 

according to the definition given in the 58th World Health Assembly Resolution 

WHA58.26. In the context of this dissertation, harmful has a broader meaning 

than how it is used in the ICD-10 definition of harmful use. Here, harmful 

alcohol use refers to the negative public-health effects of the consumption of 

alcoholic beverages, regardless of religious beliefs and cultural norms. This is in 

accordance with the WHO definition in WHA58.26 (World Health Organization, 

2005c).  The research questions presented in Table 1.1 are addressed in Chapters 

2 through 7, and the results presented in these six chapters are discussed in 

Chapter 8. The dissertation comprises three consecutive studies. The results of 

these studies are discussed in Chapters 2 to 7. Table 1.2 summarizes the basic 

features of the studies that were conducted. 

Table 1.2 
Study Year Sample size Chapter

2005 2

2008 435 4

2009 205

Chapter 2 presents the analyses of the data from the self-help intervention, 

together with results from a retrospective, cross-sectional study and a detailed 

description of the Internet-based self-help intervention. Thus, this chapter 

addresses Research Question I. Based on the outcome of this evaluation, the 

self-help intervention was further refined, and the Internet-based therapy 

programme was developed. Based on lessons learned while the study that is 

discussed in Chapter 2 was being conducted, a protocol for a RCT was designed, 

and it is presented in Chapter 3, which addresses Research Question II.

Chapter 4 focuses on the statistical and methodological aspects of 

longitudinal data analysis. There is an array of methods for analysing longitudinal 

datasets with missing observations, all of which have inherent strengths and 

weaknesses. From data collected in the pilot study prior to the RCT presented 

in Chapter 3, the reliability and validity of different methods were assessed and 

discussed. In this forth chapter, Research Question III is addressed.

Chapter 5 is the first of three chapters in which data analyses from the RCT 

are presented. From this study, it was possible to draw conclusions about the 

effectiveness of Internet-based self-help and Internet-based therapy, and about 
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the effectiveness of adding therapist contact to the Internet-based self-help 

intervention; thus, Research Question IV is addressed in Chapter 5.  From the 

RCT dataset, a cost-effectiveness and cost-utility analysis were performed, and 

the results are presented from a societal perspective in Chapter 6. Based on 

the analyses that were performed, conclusions about the cost-effectiveness of 

adding therapist contact to an Internet-based CBT/MI alcohol intervention could 

be drawn (Research Question V). Finally in Chapter 7, a statistical technique 

called recursive partitioning was applied to the RCT dataset. Analyses were 

performed that allowed individual differences in outcome from Internet self-

help and Internet therapy to be predicted. From the predictors of treatment 

outcome, a screening instrument for classifying participants according to their 

chances of success was suggested and its utility evaluated. In this chapter, 

Research Question VI is addressed.

In the general discussion in Chapter 8, the implications of the answers to 

the research questions are presented and discussed. After the main findings are 

presented, conclusions that can be drawn from this dissertation are presented. 

Limitations of the RCT are presented next, and are divided into two categories—

methodological and clinical. Under future perspectives, a forecast of where the 

current studies should lead is presented.

References
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Abstract

To evaluate an internet-based self-help programme for harmful 

alcohol use (IS) with respect to participant characteristics, intervention uptake, 

treatment satisfaction, and clinical outcomes.

In a retrospective cohort study, data from 3,386 participants who 

subscribed between September 2003 and July 2005, and survey responses of 

290 participants have been analysed.

Results An average 154 participants subscribe to IS each month. Participants 

are almost equal proportions males and females in their 40s; the majority is 

highly educated and employed. They consume on average 40 standard units of 

alcohol per week. Most have never been in formal treatment. Adherence to IS 

is limited, the majority of subscribers to the intervention visits the IS website 

only on a few occasions. Almost half of the participants suggests improving the 

possibilities for interaction. During and after participation in IS, a reduction in 

alcohol use is observed in comparison to baseline.

The internet provides new possibilities to address harmful users 

of alcohol. E-mental health interventions may integrate in mental healthcare 

treatment systems over the next few years, if they prove to be (cost-)effective.
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Introduction

The popularity of Internet-based healthcare has been on the rise during the 

first decade of the 21st century. In 2004, 75% of Internet users in the Netherlands 

have searched the Internet for information on somatic or mental health care (van 

Rijen, 2005). In a study on e-mental health developments in the Netherlands, 

Riper, Smit, van der Zanden and colleagues (2007) report on the availability 

of internet-based interventions for depression, anxiety, harmful alcohol and 

substance use and other forms of psychopathology. Riper et al. (2007) conclude 

that the wide array of available e-mental health interventions can help many 

people address mental health problems, especially when the threshold to get 

regular outpatient treatment is too high. The internet is suggested as an option 

to improve the accessibility of mental health care. It could be crucial to reduce 

the treatment gap (World Health Organization, 2005) in mental health care. In 

order to do so, it is a prerequisite that internet-based mental health interventions 

are easily accessible and show proof of clinical effectiveness.

The Dutch e-mental health overview study by Riper and colleagues 

(2007) presents the developments over the last 10 years. The study reports 

on 14 different internet-based interventions for depression, 6 interventions 

for anxiety disorders and 18 programs for harmful alcohol use. Most of the 

interventions are based on cognitive behavioural therapy (CBT), motivational 

interviewing (MI) techniques, or a combination of the two. For only a minority 

of the interventions, evidence regarding the effectiveness is available, but the 

evidence base for internet-based interventions is growing. In a meta-analysis, 

Spek, Cuijpers, Nyklidek and colleagues (2007) combined the outcomes of 12 

randomized clinical trials (RCTs) on internet-based interventions for anxiety and 

depression. The combined effect size for interventions focussing on depression 

was small (Cohen’s d=0.27), the effect size for anxiety was large (Cohen’s d=0.96). 

For both internet-based depression and anxiety interventions, therapist support 

led to larger average effect sizes (Spek et al., 2007).

Little has been published on the effectiveness of internet-based interventions 

for harmful use of alcohol and other substances, up until the year 2004 

(Copeland & Martin, 2004). Recently, an RCT was published on internet-based 

alcohol self-help (Riper, Kramer, Smit, Conijn, Schippers, & Cuijpers, 2008). 261 

participants were randomly assigned to either internet-based self-help or to a 

control group in which they only received a printed information leaflet. This six-

week self-help program is based on CBT and does not involve interaction with a 
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therapist. The most important outcome measure in this study was self-reported 

alcohol consumption, six months after randomization. At baseline, average 

daily consumption was about five standard drinking units per day (containing 

10 grams of ethanol). After six months, a significant reduction of two glasses per 

day in the internet-based self-help group versus a reduction of only half a glass 

per day in the control group was found.

In 2006, all mayor substance abuse treatment centres (SATCs) in the 

Netherlands have a website with general information about treatment options, 

entrance criteria and contact details. Some SATCs provide more advanced, 

interactive websites with animations, video, tests with (algorithmically) 

tailored feedback, and internet-based interventions. The SATC participating in 

the studies presented in this dissertation has been developing internet-based 

self-help interventions for alcohol-, cannabis-, cocaine- and tobacco users and 

for problematic gamblers since 2003. These self-help interventions are publicly 

available, free of charge. In this chapter, initial experiences with the SATC’s 

internet-based self-help intervention for harmful alcohol use (Internet-based 

Self-help, IS) will be discussed.

IS was developed by a working group consisting of addiction experts, 

prevention workers and web-developers. Several of the intervention’s exercises 

are interactive translations of sections from an existing CBT/MI treatment 

manual (de Wildt, 2000). This treatment manual is widely used by SATCs in 

the Netherlands. As an advantage over regular outpatient treatment, no costs 

are involved with participation in IS, and therefore no insurance company or 

general practitioner will have to be informed on their clients participation. 

After a successful testing phase, IS is available since September 2003. From 

this moment on, the working group shifted its focus to optimization and 

research on the effectiveness of IS. The current study is the first pilot evaluation, 

which aimed to describe IS’ participants, and explore intervention adherence, 

treatment satisfaction, and drinking behaviour change. These aims led to the 

following research questions:

(a) How many participants start using IS on average per month?

(b) How can participants be characterized demographically?

(c) How well do participants adhere to the intervention?

(d) Are participants satisfied with IS?

(e) What suggestions do participants make for improvement?

(f) Do participants change their alcohol use after they subscribed?
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Method

For this retrospective cohort study, all newly subscribed IS participants 

between the intervention’s launch in September 2003 and July 2005 were 

invited to participate – if they had provided a valid email address. For this 22 

month period, all activities in IS were saved in the database for all participants. 

For the current study, IS activity data was combined with survey data collection 

from subscribers who were willing to participate.

The demographic characteristics of the study participants were collected 

using a subscale of the Addiction Severity Index (Hendriks et al., 1989). 

Questions on the reasons for participation in IS were developed for the purpose 

of this study. Questions on participant satisfaction were taken from the Dutch 

mental healthcare satisfaction scale (GGz thermometer; Kok & Mulder, 2005). 

This mental healthcare satisfaction scale has often been used in substance 

abuse treatment evaluation studies in the Netherlands. Survey items to measure 

alcohol use were taken from the Addiction Severity Index, combined with 7-day 

timeline follow back methodology (Sobell & Sobell, 1992) to improve the recall 

of consumed quantities. The amount of alcohol consumed is measured in 

standard 10 g ethanol drinking units.

The primary aim of IS is to offer the participants insight in their drinking 

behaviour and to assist them in their attempt to change this behaviour. Participants 

are working on the treatment modules and exercises by themselves, without 

assistance of a therapist. The self-help modules are derived from an outpatient 

CBT/MI protocol. According to this implementation of CBT/MI, alcohol- or drug 

use is context-dependent, acquired behaviour. The intervention exists of learning 

to recognize and avoid contextual factors triggering consumption, contemplating 

ways to regulate emotions or urges, and the training of skills to resist craving 

(Waldron & Kaminer, 2004). A central element is monitoring and reporting of 

alcohol consumption by the participants. At times of the subscription, each 

participant is asked about his or her alcohol use during the preceding week. 

After subscribing, the participant can monitor alcohol use, craving and relevant 

situational cues on a daily basis using the different treatment modules available 

in the program. Both the subscription and participation procedures are highly 

automated; the number of people that can participate simultaneously in IS is 
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therefore not dependent on availability of SATC staff. During the subscription 

procedure, participants log in to the module and choose their own username 

and password. If they also provide an email address, they can subscribe to an 

automated email reminder. If they do, they will receive an email from IS after 

two weeks of inactivity.

Figure 2.1 

Figure 2.1 presents the different modules and exercises of IS. During the 

subscription procedure, the subscriber is first asked to report his or her alcohol 

use in the last week. Next, the advantages and disadvantages of drinking and 

moderation are reviewed. Then a personal goal is set: to moderate alcohol use, 

or to quit drinking alcohol. After the personal drinking goals are set, attention 

is focused on how this goal can be achieved. To conclude the subscription 

procedure, a reading exercise is provided on how to cope with alcohol craving. 

Only after subscription is completed, subscribers become participants and are
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motivated to enter participant area. Here, the six main treatment modules, four 

reading exercises and a result feedback page are available. A forum provides 

opportunities for peer-support or for reading previous posts of fellow IS 

participants. Participants are suggested to work with the IS intervention for a 

duration of 4 to 6 weeks.

The IS intervention is sustained by four piers. The first pier is reporting 

alcohol use, goal setting, and identifying risk situations which may lead to 

relapse. By monitoring alcohol use and reporting the associated contextual cue’s, 

emotions, and cognitions, the participant learns to recognize risky situations 

and to make these explicit. A second pier is receiving feedback. This feedback 

is generated using information reported under the first pier, and is compared 

with the personal goal. Receiving this feedback helps gaining insight in the 

process of goal striving and in the fluctuations in alcohol use. The third pier 

is acquiring skills and knowledge regarding coping with craving, peer pressure 

and motivation,  and assessing personal risk situations. Participants also learn 

to anticipate on these personal risk situations and learn to cope with (re)lapse. 

To reflect on acquired knowledge and skills, participants are stimulated to write 

in their IS diary. The forth pier consist of interaction with fellow participants 

through the forum facility. On this forum, participants can discuss their 

experiences with moderation or quitting alcohol use, risk situations, (re)lapse, 

or the IS intervention in general. This internet-based self-help group is created 

to facilitate participants to motivate and consult each other.

Of the 3,386 IS participants, 1,975 had provided an email address. An invitation 

to participate in this study was sent to the available 1,975 email addresses. 

290 Participants participated and filled out the survey, a 15% response rate. A 

comparison between responders to the survey invitation (n=290) and all other 

IS participants (n=3,096) is possible on a limited number of variables. Based on 

this comparison, it is concluded that responders and all other IS participants do 

not differ with regard to sex-distribution, level of education and baseline alcohol 

consumption. Differences between responders and all other IS participants have 

been found with regard to age (responders M = 43.7 years, other IS participants 

M=40.0 years, t(3230)=6.02, p<0.05) and duration of IS participation (responders 

M=25.0 days, other IS participants M=8.9 days, t(3218)=3.22, p<0.05). Based on 

the IS database and the survey responses, the participants have been described.
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Results

With a total number of participants of n=3,386 over 22 months, an average 

of 154 participants subscribes to IS per month. These participants are 40 

years old on average. 41% is female; 61% is highly educated (Bachelor degree 

or higher) according to the International Standard Classification of Education 

(United Nations Educational, Scientific and Cultural Organization, 1997). 27% 

lives in Amsterdam, the Netherlands, or in one of its suburbs. Amsterdam is 

the traditional service area of the SATC that developed IS. 68% is employed, 

either full time or part time. In the week before subscribing to IS, participants 

consumed an average of 40 standard drinking units.

Based on the survey data, we can further describe the IS participants. 45% 

considers their alcohol use pattern as ‘risky’; 21% considers him- or herself 

as severely dependent on alcohol. For 21% of the respondents, IS was the first 

intervention they have tried in order to change their alcohol use pattern. 18% 

had received regular treatment from a SATC before subscribing to IS. 22% has 

discussed their alcohol use with their general practitioner. 39% reported to have 

participated in informal care, ranging from Alcoholic Anonymous meetings to 

participation in internet discussion forums.

Figure 2.2 Adherence to IS
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Based on their adherence to IS, participants can be divided in three groups 

(Figure 2.2). About 60% (n=2,021) of the IS participants has a poor adherence, 

and visits the intervention only during the subscription day. During this day, 

they participate on average in 6 modules / exercises. A second group of 29% 

(n=991) has visited the intervention on more than one day, but did not adhere 

to the intervention for the suggested 4 to 6 weeks. This group was moderately 

active, participated on average for 18 days, and worked on 14 of IS’ modules. The 

final group, with optimal adherence, did participate for at least 4 weeks. This 

group contains only 4% of all IS participants. This optimal adherence group did 

participate in 35 modules on average (most can be done multiple times).

83% of all responders is satisfied with the self-help module interface. The 

average rating on a 0-10 scale is 6.4. Main reason for responders to use IS was 

the ability to change their behaviour without giving up perceived anonymity. IS’ 

flexibility is positively evaluated as well: no obligations and always available. 

According to the login data, 40% of all activity in the self-help module takes place 

outside office hours and 27% during the weekends: assistance from a therapist 

would usually not have been available during these hours. Only a minority of 

the participants considers outpatient treatment as an acceptable alternative: 

20% would have sought regular care if IS was unavailable and 15% will consider 

doing so in the future if necessary.

Table 2.1 

Table 2.1 provides an overview of the suggestions for improvement. Most 

often suggested was to improve the possibility of interaction: either with a 
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therapist, with other participants, or in general. Responders considered the 

current possibilities for communication insufficient – they would rather have 

had direct and personal feedback on their exercises in IS, or a personalized email 

after a period of inactivity. 12% would like to see the possibilities for interaction 

with other participants improved. The forum was a step in the right direction, 

but the addition of a chat facility would be a well-received next step. It would 

improve the possibilities for peer-support and interaction.

Figure 2.3 

Do participants change their alcohol use while participating in IS? Figure 

2.3 presents box plots of the self-reported alcohol use of 106 participants that 

reported their alcohol use at baseline (in the subscription phase), during IS and 

in the follow-up survey. Before participation, 50% consumed between 4 and 8 

units per day (Median=5.5 units). During IS, 50% reduced their consumption to 

111001MBlankers-PhD-Thesis.pdf   36 1-10-2011   21:25:49



Ch
ap

te
r 2

37

between 1 and 4 units per day (Median=2.1 units). In the follow-up survey, 50% 

consumed between 2 and 6 units per day (Median=3.9 units). The differences 

in units consumed are significant between baseline and during IS, t(105)=8.97, 

p<0.001; and between baseline and follow-up, t(105)=4.69, p<0.001.

Discussion

The results of this evaluation indicate that an average of 154 participants 

subscribes to IS per month. Participants are almost equal proportions males and 

females in their 40s; the majority is highly educated and employed, and drinks 

on average 40 alcoholic beverages per week. They often consider themselves 

as risky drinker, however one in five perceives him- or herself as severely 

dependent on alcohol. Most have never been in formal SATC  treatment before 

IS, and most will not consider to get formal treatment in the future. Adherence 

to IS is limited, the majority of the participants visits the intervention website 

only a few times. The majority of the participants are satisfied with IS, but at the 

same time almost half of them suggests to improve the possibility of interaction, 

preferably with a therapist. The technical design of the intervention could also 

be improved. During participation in IS, a reduction in alcohol use is observed. 

This reduction appears to persist after participation is discontinued.

The internet provides SATCs with new ways to address its target audience. 

If proven to be effective, e-mental health interventions may integrate in mental 

healthcare treatment systems over the next few years, as these interventions 

are able to serve a currently unaddressed target population. The notion that 

online treatment is able to address previously unseen clients is previously 

observed by e.g. Postel, de Jong, & de Haan (2005). IS is used by harmful alcohol 

users for changing problematic and unhealthy drinking behaviour. It is difficult 

for participants to stay motivated when personalized feedback is lacking, and 

therefore dropout is common in e-health interventions (Eysenbach, 2005). 

This apparent lack of personalization and tailored feedback should however 

not be regarded as inherent to internet-based interventions. Instead, it should 

encourage to develop and experiment with other forms of guided self-help and 

internet-based therapy (Schippers, 2007). It urges e-mental health developers 

to improve the personalized feedback component.

Suggestions regarding forum facilities, design of the intervention, 

information have been addressed in the year 2006 update of the IS intervention. 

The suggestion to add therapist support is incorporated in an internet-based 
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therapy (IT) application. In this IT intervention, one-on-one text-based chat 

sessions between a client and a therapist intend to improve the personalized 

tailoring and guidance of IS. The updated version of IS and the newly developed 

IT intervention will be subjected to an RCT in order to conclude on their (cost-)

effectiveness. The design and outcomes of this study will be presented in the 

upcoming chapters of this dissertation. 

As in most naturalistic evaluation studies, this study has a number of 

methodological weaknesses. First, the survey response-rate of 15% is very low. 

It is therefore disputable whether the results found and presented in this paper 

are representative to the full population of  IS participants. An extensive non-

response analysis, coupled with more effortful measurement methodology, 

could improve the representativeness of future studies. Second, identifying 

individual participants based solely on email addresses makes the perceived 

anonymity high, but is far from ideal from a methodological perspective. It is 

possible that one single person subscribed more than once to the IS intervention 

using multiple email addresses, or that more than one person accessed a 

single treatment environment using a shared email address. Third, the current 

retrospective design without a control group makes it impossible to conclude 

on the effectiveness of the IS intervention. Although the observed drinking 

behaviour changes are in the desired direction, it is impossible to attribute 

these observed changes to the intervention. The planned RCT, in which we will 

compare IS and IT will provide the data needed to conclude on the effectiveness 

of these internet-based interventions for reducing harmful alcohol use.
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Abstract

 Only a minority of all harmful alcohol and other substance users 

is receiving professional treatment. In an attempt to narrow the treatment gap, 

treatment facilities experiment with internet-based interventions. Therefore, it 

is important to test the (cost-)effectiveness of these internet-based interventions 

in a randomized controlled trial (RCT).

 This paper presents the protocol of a three-arm RCT to test the (cost-)

effectiveness of internet-based treatment for harmful alcohol users. Internet-

based self-help (IS), internet-based therapy (IT) and an untreated waiting list 

are tested longitudinally against each other. The primary outcome measure is 

change in alcohol consumption. Secondary outcome measures include quality 

of life and working ability. Incremental cost-effectiveness ratios for IS and IT will 

be calculated. The predictive validity of participant characteristics on treatment 

outcome will be explored.

 To our best knowledge, this RCT will be the first to test the 

effectiveness of an internet-based therapy for harmful use of alcohol against 

both an internet-based self-help intervention and a waiting list. It will provide 

evidence on (cost-)effectiveness of internet-based treatment for harmful alcohol 

use and provide insight in outcome predictors. 
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Introduction

The Netherlands has a fairly accessible network of substance abuse 

treatment centres (SATCs) compared to most other countries. However, the 

target population of these SATCs is not sufficiently addressed: Only a minority of 

all current harmful alcohol- and other substance users is receiving professional 

care (Bijl, van Zessen, & Ravelli, 1997). This so-called treatment gap is mainly 

due to two reasons. As substance dependence is perceived as stigmatizing, the 

threshold to visit a treatment centre is high (Room, 2005). And as most SATCs 

offer outpatient facilities during working hours only, many people employed 

during these hours cannot attend face-to-face outpatient therapy.

Another challenge to health care in general and substance abuse treatment 

in particular is optimising cost-effectiveness. As the future health spending 

is expected to increase at a much higher rate than in the past (Ministry of 

Health, Welfare and Sport, 2006; PriceWaterhouseCoopers, 2005), cost-

effectiveness is an important parameter in the development of new treatment 

programs. In general, early interventions, preventive care, and disease self-

management, together with the correct implementation of health information 

technology and internet applications, is believed to have the potential to 

enhance health status while improving efficiency and reducing healthcare costs 

(PriceWaterhouseCoopers, 2005).

Substance abuse treatment over the internet has the potential to address 

these issues: The influence of both stigmatization and restricted opening times 

of healthcare institutions is reduced when clients do not have to visit a SATC 

during working hours, but can visit their internet-based treatment environment 

from any place and at any time. Earlier evaluations have shown that a majority 

of internet-based substance abuse treatment participants manage to hold their 

jobs (Blankers, Kerssemakers, Schramade, & Schippers, 2007; Postel, de Jong, & 

de Haan, 2005). As a surplus, improvement in job performance may be expected 

in this population as a result of successful participation, as harmful alcohol use 

tends to interfere with working ability.

The increasing number of internet-based treatment options worldwide 

shows that treatment facilities are willing to experiment with internet-based 

healthcare. A review of the current state of art in internet-based treatment 

is promising (Copeland & Martin, 2004). Some authors report internet-based 

treatment to be successful in addressing an underserved population (Blankers 

et al., 2007; Postel et al., 2005). Results of the first randomized controlled 
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trials (RCTs) support the use of the internet to extend the treatment options 

for substance abusers (Hester & Delaney, 1997; Kypri, Saunders, Williams, 

McGee, Langley, Cashell-Smith, & Gallagher, 2004; Riper, Kramer, Smit, Conijn, 

Schippers, & Cuijpers, 2008). There is preliminary evidence on the cost-

effectiveness of early interventions and computer-aided therapy for alcohol 

related problems (Babor, Higgins-Biddle, Dauser, Burleson, Zarkin, & Bray, 2006; 

McCollister & French, 2003). However, as the number of RCTs for internet-based 

alcohol treatment is still sparse, its (cost-)effectiveness is yet to be supported 

more firmly. This article presents the protocol of an RCT that will extend the 

knowledge on effectiveness and cost-effectiveness of internet-based treatment 

for harmful alcohol use.

The SATC whose interventions are the subject of research in this trial has 

pioneered in the development of e-mental health for harmful alcohol and 

substance use. Since 2003, these internet-based interventions have been based 

on cognitive-behavioural therapy (CBT) and motivational interviewing (MI). Early 

experiences have led to the development of internet-based interventions for 

alcohol-, cannabis-, cocaine- and tobacco-users, and for pathological gamblers. 

Two types of internet-based treatment for harmful alcohol use will be tested 

and compared in the current trial. One is an anonymous, internet-based, non-

therapist involved, fully automated self-guided treatment program, referred to 

as internet-based self-help (IS). The other is a real time, internet-based, non 

anonymous, therapist-led therapy program for harmful alcohol users referred 

to as internet-based therapy (IT).

IS introduces participants to various CBT/MI elements as a means to monitor 

and help them change their alcohol use. Registration of alcohol use quantities, 

goal setting, and relapse prevention are among them. A recent study has shown 

that IS is attractive and promising in its effects (Blankers et al., 2007; Chapter 

2). However, participants of IS did report they would have liked the opportunity 

to interact with a therapist on a regular basis. In response to the participants’ 

suggestions, the internet therapy program (IT) has been developed.

Like IS, IT is based on CBT and MI, but has a more intensive and stricter 

structured treatment course and regular therapist interaction. Contact between 

client and therapist takes place online in a one-on-one, private chat-room. IT 

resembles to a great extent the conventional face-to-face manual based CBT 

treatment protocol (de Wildt & Schippers, 2004), used in many SATCs in the 

Netherlands. Treatment elements of IT include consumption registration, 

internet-based personal diary, tailored feedback of recent alcohol consumption, 
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contemplating advantages and disadvantages of drinking, goal setting, self-

control methods, investigating risk-situations, coping with craving, emotions 

and social pressure, and the formulation of emergency plans in case of relapse. 

These elements are introduced by the therapist. Working with the treatment 

elements is part of clients’ weekly homework assignments.

The most important difference between IS and IT are seven, one-on-one 

private chat sessions with an experienced therapist in IT. Each chat session lasts 

for approximately 40 minutes. During these sessions, feedback on homework 

assignments is provided and the client is motivated to enhance his or her attempt 

to stop or moderate drinking. Because of its interactive nature, chat-sessions 

resemble to a big extent the conversational dynamics of regular, face-to-face 

therapy contacts. This new element meets the expressed needs of participants 

of IS and makes the intervention more similar to face-to-face CBT treatment.

Methods

This trial aims to test the effectiveness and cost-effectiveness of IS and IT 

against a waiting list control group, in a three-arm randomized clinical trial. 

Primary outcome measure is the change in alcohol consumption from baseline 

(t0) to the three month follow-up (t1) and to the six month follow-up (t2), and 

a measure of treatment response at t1 and t2.

Secondary outcome measures are changes in Alcohol Use Disorder 

Identification Test (AUDIT; Saunders, Aasland, Babor, de la Fuente, & Grant, 

1993) scores, quality of life and quality of functioning at work. Incremental 

cost-effectiveness ratios for IS and IT will be calculated. The predictive validity 

of participant characteristics on treatment adherence and outcome will be 

explored.

Participants will be recruited through the SATCs website, viewed by 650,000 

unique visitors in 2007 (JellinekMentrum, 2008). If necessary, additional 

attention for this study will be attracted through advertisements at family 

doctors’ offices, internet-forums, and adds in local or national news papers. 

Applicants meeting the inclusion criteria presented in Table 3.1 are invited to 

participate.
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Table 3.1 

(a) Do IT participants reduce their alcohol use from t0 to t1 and t2 more than 

IS and waiting list control participants?

(b) Do IT participants improve more on secondary outcome measures from 

t0 to t1 and t2 than IS and waiting list control participants?

(c) Are IT participants more often treatment responders than IS and waiting 

list control participants at t1 and t2?

(d) Do IS participants reduce their alcohol use more from t0 to t1 and t2 than 

waiting list control participants?

(e) Do IS participants improve more on secondary outcome measures from 

t0 to t1 and t2 than waiting list control participants?

(f) Are IS participants more often treatment responders than waiting list 

control participants at t1 and t2?

(g) What are the comparative costs per gained quality adjusted life year 

(QALY) for IS and IT?

(h) Are baseline characteristics of IT and IS participants predictive of 

treatment response at t2?
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We hypothesize IT participants will have reduced their alcohol use 

significantly more at the three month follow-up (t1) compared to IS and waiting 

list control participants (Question a). Between t0 and t1, we also expect IT 

participants to improve on secondary outcome measurements (quality of life and 

working abilities) significantly more than IS and waiting list control participants 

(Question b). We hypothesize that a larger percentage of IT participants will 

meet the criteria for treatment response compared to IS and waiting list control 

participants at t1 (Question c). We hypothesize that IS participants will have 

reduced their t0 alcohol consumption significantly more at t1 than waiting 

list control participants (Question d). Between t0 and t1, we also expect IS 

participants to improve on secondary outcome measurements significantly 

more than waiting list control participants (Question e). Finally, we hypothesize 

that a larger percentage of IS participants will meet the criteria for treatment 

response compared to waiting list control participants (Question f).

Between t1 and t2, we expect IT participants to be better able than IS 

participants to maintain their achieved changes in alcohol consumption. Alcohol 

consumption in IS will be significantly higher at t2 compared to t1, whereas 

alcohol consumption in IT will not change significantly during this period.

With regards to cost-effectiveness, we hypothesize that from t0 to t1 both 

the costs and the gains in QALY for IS to be lower than the costs and the gains 

in QALY for IT. As this means that both the numerator and the denominator 

of the cost-effectiveness equation is larger for IT compared to IS, we have no 

preconceptions of whether the incremental cost-effectiveness calculation will 

favour either IS or IT (Question g). The approach for (h) will be exploratory, yet 

we expect that predictors will match those often reported in the literature.  

Several measurement instruments are included in the t0, t1 and t2 

questionnaire, as presented in Table 3.2. Alcohol consumption will be measured 

using substance use subscales of the ‘European Addiction Severity Index 

(EuropASI; Kokkevi, & Hartgers, 1995) and Timeline-Follow-Back for alcohol 

consumption (Sobell & Sobell, 1992). This Timeline-Follow-Back method has 

good capacity to retrieve drinking history in the past week (Carney, Tennen, 

Affleck, Del Boca, & Krantzler, 1998). As a third scale to measure alcohol 

consumption burden the AUDIT is included (Saunders et al., 1993).
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Table 3.2 

Quality of life will be measured using two instruments: The five-

dimensional EuroQol (EQ-5D; EuroQol Group, 1990; Rabin & de Charro, 2001; 

Lamers, Stalmeier, & McDonnell, 2005) and the Quality of Life Scale (QOLS; 

Flanagan, 1978). The EQ-5D is a highly accepted, widely used and easy to 

administer instrument for measuring quality of life for alcohol and drug 

dependents (UKATT Research Team, 2005; van der Zanden, Dijkgraaf, Blanken, 

de Borgie, van Ree, & van den Brink, 2006). As the scoring algorithm of the EQ-

5D generates an index weighted by a preference measure, EQ-5D scores can be 

used in cost-effectiveness analysis to estimate QALYs (Petitti, 2000). However, 

it is recommended that the EQ-5D is used in combination with other quality 

of life instruments. This should be done to minimize its potential limitation in 

sensitivity until further results confirm EQ-5D’s validity in alcohol dependent 

individuals (Günther, Roick, Angermeyer, & König, 2008). Therefore, the QOLS 

(Flanagan, 1978) is included. According to content validity analysis, this is a valid 

instrument for measuring quality of life across patient groups and cultures. It is 

conceptually distinct from health status or other causal indicators of quality of 

life (Bruckhardt & Anderson, 2003).

As an earlier evaluation study of IS has shown that a majority of its 

participants manage to hold jobs (Blankers et al., 2007; Postel et al., 2005), their 

drinking behaviour could negatively influence their working ability. To be able to 

measure this effect, we included two working ability measurement scales. The 

SF-HLQ, a subscale of the Trimbos/iMTA questionnaire for Costs associated with 

Psychiatric Illness (TiC-P) (Hakkaart-van Roijen, van Straten, Donker, & Tiemens, 

t1 Measure t2 Measure
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2002), is well able to measure the work related productivity of applicants who 

held a job in the past two weeks. A more general measure of working ability, 

which is also applicable for the applicants who are not currently employed, is 

provided by the Working Ability Index (WAI-work; Tuomi, Ilmarinen, Jahkola, 

Katajarinne & Tulkki, 1998). This questionnaire measures self-reported ability to 

work, as opposed to the SF-HLQ which measures the actual working behaviour.

Key demographical characteristics will be measured using subscales of 

the EuropASI (Kokkevi & Hartgers, 1995). Baseline psychopathology will be 

measured using the Brief Symptom Inventory (BSI; de Beurs, & Zitman, 2006; 

Derogatis & Melisaratos, 1983). In order to evaluate the working alliance 

between client and therapist, the WAI is included. Treatment satisfaction will be 

measured using the Dutch Mental Health Satisfaction Scale (GGz thermometer; 

Kok & Mulder, 2005). To be able to evaluate the reliability of the self-reported 

questionnaire data, a 13-item version of the Marlowe Crowne Social Desirability 

Scale (MCSDS; Crowne & Marlowe, 1960) is included.

Primary outcome measures are the differences in alcohol consumption, and 

the proportion of participants meeting treatment response criteria, as defined 

below. Although de facto a composite score of primary and secondary outcomes, 

treatment response is considered a primary outcome measure. Secondary 

outcome measurements are the AUDIT-score; quality of life as measured by 

QOL, and EQ-5D, psychopathological symptoms as measured by BSI and ability 

to work as measured by SF-HLQ and WAI-work.

Adding a treatment response measure has an important advantage over the 

comparison of group mean-scores on primary and secondary outcome measures 

only. In our opinion, it has more external validity as it is helpful in making a clear 

statement about how many participants improved to a clinically relevant extent. 

Based on binary treatment-response outcome data, we can calculate relative 

risk reductions, numbers needed to treat, and odds ratios. The British Medical 

Association published guidelines on sensible drinking which suggested that the 

boundaries for sensible alcohol consumption should be set at a maximum of 

21 standard alcohol units per week for men, and 14 standard alcohol units per 

week for women (British Medical Association, 1995). It was decided to also take 

changes in secondary outcome measures in account, and to preclude treatment 
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response in case of a more than marginal deterioration on these measures. 

To calculate treatment response outcome, alcohol consumption as measured 

using Timeline-Follow-Back will be used (Sobell & Sobell, 1992). Deterioration 

percentages relate to changes within participants on the secondary outcome 

measurement scores between t0 and t1, or t0 and t2. Treatment response is 

defined as drinking within the British Medical Association’s (1995) guidelines 

for sensible alcohol use, and having less than 10% deterioration on the AUDIT, 

QOLS (Flanagan, 1978), and the global severity index (GSI) of the BSI (Derogatis 

& Melisaratos, 1983) between baseline (t0) and follow-ups.

Appropriate sample size is estimated using Gpower v.3.0.5 software 

(Erdfelder, Faul, & Buchner, 1996). This calculation is based on the primary 

outcome measure (alcohol consumption) in a one-way ANOVA test design. 

Based on Riper et al. (2008) we expect an effect-size of Cohen’s d=0.40 when 

comparing waiting list control and treatment groups. To be able to detect even 

smaller differential effects (d=0.25) between IS en IT with =0.05 and =0.20, 

we aim to include 159 participants. Input and output statistics from the power 

analysis / sample size calculation are presented in Table 3.3.

Table 3.3 

After the t0 measurement is completed, participants are allocated to one 

of the three trial arms. Because this RCT is internet-based, we will organize the 

allocation procedures on line as well. As the number of participants we aim to 

include in each trial arm (n=53) is not very large, random variation in baseline 

Parameter Value

3

2

156

159
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characteristics could reduce group equivalence.

To prevent between-group variability on relevant baseline characteristics, we 

use an adaptive or biased-coin randomization algorithm for this trial. Adaptive 

randomization aims to ensure trial arms are balanced with respect to a priori 

defined participant factors as well as for the number of participants in each group. 

Simulation studies show that adaptive randomization provides better balanced 

trial arms when compared with “normal” randomization (Rovers, Straatman, 

Zielhuis, Ingels, & van der Wilt, 2000) and that it is more efficient in balancing 

multiple poli-level factors than permutated block stratification (Pocock, 

1979). Although not widely used due to organizational complexity, adaptive 

randomization is a highly effective allocation method, and its wider adaptation 

in the conduct of randomized clinical trials is recommended (Scott, McPherson, 

Ramsay, Campbell, 2002). The use of adaptive randomization is supported in 

the Consolidated Standards of Reporting Trials (CONSORT) statement (Altman, 

Schulz, Moher, Egger, Davidoff, Elbourne, Gøtzsche, & Lang, 2001). We will 

implement the Pocock & Simon Range Method of adaptive randomization 

(Pocock & Simon, 1975), with D=‘range’, G is the sum of D (no factor weighting), 

and p=0.60. Online, server-based performance of randomization procedures 

comes with the advantage of being able to implement stratified allocation or 

allocation through adaptive randomization relatively easy.

For the purpose of this trial we will develop a website to inform potential 

applicants about the contents of the internet-based treatments, and the 

procedures associated with the trial. Upon visiting the website, new participants 

can read all relevant information and ask additional questions through a mail 

form. For included participants, a secured login system to enter the internet-

based interventions is developed and available on the website. Visitors willing 

to participate fill out a web-based questionnaire to check if they meet the 

inclusion criteria. If they do not, they are informed so, and an email is sent to 

the applicant. This email contains additional information about alternative 

treatment options. Applicants meeting inclusion criteria proceed to the 

subscription screen. Next, they are once again informed on the conditions of 

participation in this trial. After reading all information, they decide whether 

they are willing to participate. If they would like to participate, they are asked 

for necessary personal information. A confirmation email is sent to them, with 

the informed consent as an attachment. This confirmation email also contains 
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their personal username and password. With this unique username/password 

combination, applicants can log in to their private area. Upon logging in for the 

first time, applicants are shown a screen which requests them to confirm they 

read, understood and agreed with the informed consent sent to them. Applicants 

can decide to agree with this informed consent at any time, and can deliberate 

on whether or not they consent with the participant information for as long 

as they want. Only after their confirmation they are introduced to the baseline 

measurement procedure. After completion of the baseline measurement the 

randomization procedure takes place. Depending on the outcome, participants 

are allocated to one of three trial arms.

Figure 3.1 provides an overview of the trial flow. If a participant is allocated 

to trial arm 1, he or she is directly introduced to IT through a welcome text. A 

notification will be sent to the IT coordinator to make a first appointment for 

a chat session with the participant. From now on, IT starts for participants in 

trial arm 1. Three months after t0 measurement, participants will receive an 

invitation for the t1 measurement by email and upon visiting the trial website. 

It is possible that some participants have not yet finished the entire IT process 

after this period. However, the decision has been made to let follow-up timing 

depend solely on the time interval since t0, not on the current status of their 

treatment proceedings. This is in our opinion the best possible confirmation to 

the intention-to-treat principle (Hollis & Campbell, 1999). Three months after 

the t1 measurement participants are invited for the t2 measurement. After 

completion of t2 measurements, data collection is completed. 

Participants in trial arm 2 are introduced to IS after randomization. Up 

until t1, participants can use the IS program every time they log in on the trial 

website. t1 and t2 measurements are introduced by email and upon visiting the 

trial website. Participants in this trial arm are offered the possibility to proceed 

with IT after completion of t2 measurements, would they be interested in more 

help after completion of IS.

Participants in trial arm 3 are allocated to the waiting list after randomization. 

After three months, they will receive an invitation for the t1 measurement. After 

t1 measurement is completed, participants in trial arm 3 are introduced to IT. 

For ethical reasons, the decision is made to offer them IT after three months (t1), 

and not after t2 (six months).
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 Figure 3.1 

Dropout is a potential threat in every clinical trial. Since attrition rates for 

internet trials tend to be larger than in regular ones (Eysenbach, 2005), we 

will make extra efforts to maximize response rates. Following suggestions for 

successful strategies to maximize response rates (Andrews, Nonnecke & Preece, 

2003; Kaplowitz, Hadlock, & Levine, 2004), we made follow-up questionnaires 

as short as possible and give participants feedback on the actual length and their 

proceedings while filling out the questionnaire. We motivate participants to fill 

out the questionnaires by sending them a reminder if they do not respond within 

five days after the first emailed invitation. To optimize a feeling of worthiness 

and to reward participants for their efforts and time, participants will receive 

gift coupons (€15,-) after filling out a follow-up questionnaire. Participants will 

be aware of this incentive upon reading the informed consent form. However, 

participants who do not fill out the questionnaires after a reminder is sent will 

be contacted by a call centre. Since 2005, this call centre has been collecting 
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regular outcome data of outpatient addiction treatment for SATCs nationwide in 

the Netherlands. It is experienced in maximizing response rates in hard to reach 

populations (Oudejans, Schippers, & Spits, 2006). For this research project, 

they will collect outcome data by phone from trial participants who do not 

respond to emailed invitations. All participants are aware of these procedures, 

provide phone numbers, and consent with receiving phone-calls for follow-up 

measurements.

Multiple imputation missing data handling procedures will be implemented 

using MICE (van Buuren & Oudshoorn, 1999) a package for the R Statistical 

Software Environment. As the number of consumed alcoholic drinks is the 

primary outcome variable in this trial, analysis techniques will be chosen 

that suit the expected data distribution. Baseline measurements of the three 

trial arms will be compared using t tests and  tests. Trial arm differences on 

primary and secondary outcome variables at three months are tested using 

repeated measures ANOVA. Trial arm differences for IS and IT between t1 and 

t2 are tested with a 2 (Group) × 2 (Time) repeated measures ANCOVA with 

between and within contrasts. Effect-sizes will be calculated using Cohen’s d 

(Cohen, 1988). Trial arm differences on treatment-response will be tested using 

multiple logistic regression analysis. Costs from IT and IS will be derived from 

cost records of the collaborating SATC. Costs will be assessed in correspondence 

to the recommendations by the U.S. Panel on Cost-effectiveness in Health and 

Medicine (Pettiti, 2000), following a micro-costing approach. QALYs will be 

calculated from the EQ-5D questionnaire, using algorithm by Dolan (Dolan, 

1997), retrieved from the Open Health Measures website (Open Health Measures, 

2009). Based on these estimations, costs-per-QALY and an incremental cost-

effectiveness ratio can be calculated. The U.S. Panel on Cost-effectiveness 

has recommended that cost-effectiveness studies should conduct sensitivity 

analysis, which for this cost-effectiveness analysis will be implemented through 

the bootstrap method (Barber & Thompson, 2000; Briggs, Wonderling, & 

Mooney, 1997; Whang, Sisk, Heitjan, & Moskowitz, 1999).

This trial will be executed in compliance to the Helsinki Declaration and is 

approved by the Medical Ethics Commission of the Academic Medical Centre in 

Amsterdam, the Netherlands.
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Discussion

To our best knowledge, this randomized clinical trial is the first to test the 

effectiveness of internet-based therapy (IT) for harmful alcohol use against both 

a derived self-help program (IS) and a waiting-list control group. Both IS and 

IT are based on an evidence-based CBT face-to-face treatment programme (de 

Wildt & Schippers, 2004), implemented by several SATCs in the Netherlands. The 

therapists involved in IT are all working for a well respected, research minded 

SATC with many years of experience in the counselling of harmful alcohol users. 

The AIAR (Amsterdam Institute for Addiction Research) group has over 15 years 

of experience in both clinical and experimental addiction research. This solid 

foundation makes a sound opportunity to design and execute a randomized 

clinical trial to test effectiveness, while on the other hand extending knowledge 

on how internet technology can be used in healthcare research.

A potential threat for this trial is the so-called ‘law of attrition’, defined by 

Eysenbach: ‘the phenomenon of participants stopping usage and/or being lost 

to follow-up, as one of the fundamental characteristics and methodological 

challenges in the evaluation of eHealth applications’ (Eysenbach, 2005). We 

intend to implement four measures to reduce the impact of this attrition law. 

First, data-collection over the telephone, performed by an experienced call 

centre as a backup method for the follow-up measurements gives us a better 

opportunity to actively pursuit higher response rates. Second, all participants in 

this trial have to make a major time investment before being randomized and 

included in this trial – by filling out a 45 minutes baseline measurement. As an 

extra incentive for participation to the follow-up measurements, all participants 

receive gift coupons for their filled-out questionnaires. As a last resolve, all 

missing data values in the final data set will be multiple imputed according to 

methodology suggested by Schafer and Graham (2002).

A second potential risk in this trial would concern the inclusion of sufficient 

participants. The inclusion of enough participants is however not our main 

sorrow. As IS in the regular context and without promotional efforts is able to 

attract over 150 new participants each month (Blankers et al., 2007), we think 

we will manage to include 159 participants in a one year inclusion period. 

However, the resemblance of the trial with the regular internet-based clientele 

has our attention. Due to the high accessibility of internet-based help in the 

normal context and the relatively high constraints posed on participants in 

this trial, there is a potential risk that the trial participants do not resemble 
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the regular e-clientele exactly. Whether this actually occurs or not can only be 

answered afterwards, by comparing data on characteristics of trial participants 

and regular internet-based clientele data.

A third possible limitation concerns integrity of our collected data. As our 

t0 and t1/t2 data is self reported without a researcher nearby to oversee data-

collection, we rely heavily on the correctness of our participants’ answers. Various 

authors evaluate the self-reported data in alcohol research as reliable (Del Boca 

& Darkes, 2003; Langenbucher, & Merrill, 2001; Sobell, Maisto, Sobell, & Cooper, 

1979). Tourangeau, Steiger and Wilson (2002) even concluded that self-reported 

data is more reliable in the absence of a research confederate. However, as an 

extra means to check data integrity, we will include a social desirability scale, 

to measure and control for socially desirable answering tendencies in the study 

participants.

Another point of concern on data integrity in this trial could be made about 

our suggested statistical procedures. Multivariate statistics relies considerably 

on data distribution normality (Tabachnick & Fidell, 2007). As the distribution 

of alcohol consumption count data is usually zero-elevated and highly skewed, 

particularly in subjects with alcohol dependence (Horton, Kim, & Saitz, 2007), 

multivariate statistics and most statistical tests should be used with caution. 

To prevent possible in- or deflated ’s, we will use bootstrap methods and 

permutation tests as suggested by Hesterberg, Moore, Monaghan, Clipson, & 

Epstein (2005), to minimize the influence of data distributions on our testing 

results, if data turn out to be non-normally distributed.

During the planning stage of this trial we have thought of implementing a 

conventional face-to-face treatment comparison condition as well. However, it 

is disputable whether in clinical practice, the face-to-face treatment and the 

internet-based treatment populations are comparable. In previous pilot studies, 

we found that less only 15% of the internet treatment population was willing 

to receive conventional treatment (Blankers et al., 2007). On the other hand, all 

face-to-face participants who consider themselves as computer-illiterate, or do 

not have a computer with internet connection at home, would be unsuitable 

for internet-based treatment. These considerations illustrate not only the 

methodological difficulties of a hybrid internet-based – face-to-face trial, but 

also the restricted external validity of its results. This was for us the main reason 

not to choose for a conventional therapy versus internet therapy comparison.
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Abstract

 Missing data is a common nuisance in e-health research: it is 

hard to prevent and may invalidate research findings.

 In this chapter several statistical approaches to data “missingness” 

are discussed and tested in a simulation study. Basic approaches (complete case 

analysis, mean imputation, and last observation carried forward) and advanced 

methods (expectation maximization, regression imputation, and multiple 

imputation) are included in this analysis, and strengths and weaknesses are 

discussed.

 The dataset used for the simulation was obtained from a prospective 

cohort study following participants in an internet-based self-help program for 

harmful alcohol use. It contained 124 non-normally distributed endpoints, that 

is, daily alcohol consumption counts of the study respondents. Missingness at 

random (MAR) was induced in a selected variable for 50% of the cases. Validity, 

reliability, and coverage of the estimates obtained using the different imputation 

methods were calculated by performing a bootstrapping simulation study.

Results In the performed simulation study, the use of multiple imputation 

techniques led to accurate results. Differences were found between the four 

tested multiple imputation programs: NORM, MICE, Amelia II, and SPSS MI. 

Among the tested approaches, Amelia II outperformed the others, led to the 

smallest deviation from the reference value (Cohen’s d=0.06), and had the 

largest coverage percentage of the reference confidence interval (96%).

 The use of multiple imputation improves the validity of the 

results when analyzing datasets with missing observations. Some of the often-

used approaches (LOCF, complete cases analysis) did not perform well. Hence, 

we recommend not using these. Accumulating support for the analysis of 

multiple imputed datasets is seen in more recent versions of some of the widely 

used statistical software programs making the use of multiple imputation more 

readily available to less mathematically inclined researchers.
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Introduction

Missing data is a common nuisance in e-health research (Eysenbach, 2005; 

Christensen, Griffiths, & Farrer, 2009). Subjects may be unwilling or unable to 

respond to some items or may fail to complete sections of questionnaires due 

to lack of time and interest, thus leading to data missingness. In longitudinal 

studies, participants may drop out early or be unavailable during one or more 

data collection waves. If not addressed properly, data missingness can induce 

bias and corrupt external validity, which is both inevitable and uncontrolled 

by the researcher (Schafer & Olsen, 1998). Because many of the statistical 

procedures used by researchers are designed to have complete datasets, it is 

important to handle missing data in a principled manner (Graham, 2009).

As dropout rates in e-health studies tend to be relatively high and are even 

considered typical by some, addressing data missingness and dropout is of great 

importance. The observation that in any e-health trial a substantial proportion 

of users drop out before completion has been called the “Law of Attrition” 

(Eysenbach, 2005). A recent review by Christensen and colleagues (2009) 

provides an overview of dropout rates in e-health interventions for depression 

and anxiety. Completion rates for online depression interventions ranged from 

43% to 99%, with some trials indicating poorer retention after a longer follow-up. 

The results of one trial of an intervention to treat anxiety in this review reported 

a 6-month follow-up rate of 44% in the experimental group (Christensen et al., 

2009). In reporting outcomes of a study with a considerable dropout rate, it is 

important to choose statistical techniques that are appropriate for the analysis 

of datasets with missing observations (Schafer, 1999).

The primary concern when facing substantive missingness is that a study 

with high attrition rates may yield biased estimates (of the mean, for example) 

caused by a biased sample. Patients that leave studies prematurely have been 

shown to be more likely to be involved in drug use or deviant behaviour (Brook, 

Cohen, & Gordon, 1983; Snow, Tebes, & Arthur, 1992; Snow, Tebes, Arthur, & 

Tapasak, 1992), to have poorer academic performance, and to be less skillful in 

resisting peer pressure than other subjects (Siddiqui, Flay, & Hu, 1996). Edlund 

and colleagues (2002) found that sociodemographic characteristics associated 

with intervention dropout included low income, young age, and a lack of adequate 

health insurance coverage. Patient attitudes associated with dropout include 

viewing treatment as relatively ineffective and feeling embarrassed about seeing 

a mental health provider. Christensen and colleagues (2009) identified several 
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reasons for dropout from e-health trials: time constraints, lack of motivation, 

technical or computer-access problems, a depressive episode or physical illness, 

the lack of face-to-face contact, preference for taking medication, perceived 

lack of treatment effectiveness, improvement in condition, and burden of the 

program. Therefore, dropout from e-health interventions cannot be considered 

“random,” but may be based on participants’ characteristics, possibly leading to 

biased estimators if not addressed adequately.

In short, four key reasons for the use of missing data approaches should 

be recognized: (a) missing data may compromise randomization integrity in 

randomized controlled trials, as drop-out rates may differ over the trial arms. 

(b) in all longitudinal study designs, missing data may introduce selection bias, 

as is made clear in the previous section. (c) an intention to treat analysis—as is 

requested in the consolidated standards of reporting trials (CONSORT) statement 

and in most other guidelines for the analysis of randomized controlled trials 

(RCTs)—is a necessary step when clinical endpoints are missing for some of the 

participants (Figueredo, McKnight, McKnight, & Sidani, 2000). (d) for all possible 

study designs, missing data may introduce a loss of power, some of which may 

be won back by using appropriate missing data approaches.

Remarkably, the problems encountered and the solutions implemented 

while solving missing data problems are rarely mentioned outside the 

statistical literature (Figueredo et al., 2000). As resources or even a theoretical 

framework are sometimes lacking, researchers, methodologists, and software 

developers resort to editing the data to disguise an appearance of completeness. 

Unfortunately, ad hoc edits, or not handling missingness explicitly, and analyzing 

data using only complete cases may do more harm than good. These approaches 

could lead to results that are biased, lacking in power, and unreliable (Schafer & 

Graham, 2002). In the same vein, inappropriate use of missing data approaches 

will lead to biased results. This will be discussed in more detail for one of the 

tested approaches, although it applies to each of the other techniques as well. In 

general, in cases of data missingness, optimal analysis results will be obtained 

with the appropriate use of missing data approaches. Any other approach could 

lead to severe bias.

The aim of this chapter is to provide a straightforward primer for e-health 

researchers who seek solutions for missingness in datasets. To provide 

researchers with tools for working with data missingness, this chapter reviews 

the strengths and weaknesses of the most common missing data approaches and 

tests the approaches in a simulation study. Theory on missingness patterns and 
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the most widely used methods of handling missing data are comprehensively 

presented. The validity, reliability, and coverage of nine different methods for 

dealing with incomplete datasets are presented. Some of these methods are 

relatively straightforward and basic, while others are more advanced and use 

computationally demanding algorithms to estimate missing values. Although 

the technical and mathematical details of the presented methods are outside 

the scope of this chapter, those interested can consult with any of a number 

of references (Rubin, 1987; Rubin, 1996; Schafer, 1997; Schafer & Graham, 

2002; Wang & Robins, 1998). The primary goal of implementing any of the 

discussed approaches is to obtain unbiased estimators. This is achieved through 

the creation of datasets in which missing values are replaced by appropriate 

values to conserve the properties (i.e., mean, variance, and distribution) of each 

variable. These imputed values together with the collected “real” data lead to 

unbiased estimates of parameters (Schafer & Graham, 2002).

In general, four forms of missingness can occur in longitudinal studies: (a) in 

the case of initial nonresponse, no baseline data is collected for the participant, 

although follow-up measures may have been completed. (b) loss to follow-up 

is the other way around: baseline data is collected, but (at a certain time point) 

the researchers fail to collect follow-up data. (c) wave nonresponse is closely 

related to loss to follow-up in that data is not collected during one or more of 

the waves, but data are collected during earlier and later measurement waves. 

Missing data has to be interpolated if this form of missingness occurs. (d) the 

fourth form of missingness stems from item nonresponse. This occurs when a 

participant fails to respond to certain measures or questions, such as when some 

of the items from a questionnaire are skipped. For example, when the missing 

items are part of a highly correlated construct measurement (e.g., one of the 16 

items in a quality of life scale is missing), imputation is possible based on the 

other 15 collected item scores. In short, the selection of a missing data approach 

will in part depend on the form of missingness encountered. Although some of 

the presented methods may be efficacious at handling data problems, the most 

important determinant for preventing missing data values is to retain subjects in 

the study (Little, 1995). However, it often may not be feasible to invest extensive 

amounts of effort, time, and money to obtain nearly perfect response rates. Even 

then, small amounts of missing data may lead to substantial bias, depending on 

the pattern of data missingness.
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In general, three mechanisms of missingness are discerned: missing at 

random (MAR), missing completely at random (MCAR), and missing not at 

random (MNAR) (Rubin, 1987). Each of these three patterns can have its own 

implications for the effects of missingness on parameter estimates derived from 

the dataset. Although these three terms have formal statistical definitions, their 

practical meaning is best described through examples (Graham, 2009).

Commonly, the probability that an observation is missing depends at least 

in part on information that is present: missingness is dependent on observed 

characteristics. This type of missing data generally is referred to as missingness 

at random or MAR (Schafer & Graham, 2002). The word “random” in MAR means 

something rather different from what most researchers typically think of as 

random. The randomness in MAR missingness means that once all data have 

been controlled for, any remaining missingness is random (Graham, 2009). As 

long as missingness depends on available data, but not on unavailable (missing) 

data, the missingness pattern is considered MAR (Schafer & Graham, 2002). 

MAR can, for example, arise when an investigator studies the predictive validity 

of treatment adherence on the outcome of an intervention. If patients who 

drop out of treatment have a propensity for missing follow-up measurements, 

missing follow-up data may have a MAR missingness pattern. Missingness is 

dependent on a subjects’ characteristic (treatment adherence) that is available 

in the dataset.

Missing completely at random (MCAR) is a special case of MAR (Schafer & 

Graham, 2002). If cases with missing data form a truly random subset of the 

dataset, missing observations are considered MCAR. In essence, this means that 

correct parameter estimates (but not confidence intervals) can be obtained 

by using only the complete cases from the dataset. Typically, MCAR arises 

when a portion of questionnaire data from a study subject is accidentally lost. 

Missingness is completely random and the probability that an observation is 

missing is not related to any of the subjects’ characteristics. Sometimes, this 

missing data pattern is referred to as ignorable missingness (Graham, 2009).

If the probability that an observation is missing depends on an unmeasured 

factor, on a factor that is partly missing itself and therefore not available, or the 

value of the observation predicts its own probability for missingness, the missing 

data pattern is called missing not at random or MNAR (Schafer & Graham, 2002). 

MNAR can be referred to as nonignorable missingness. Estimators derived 

from a dataset with an unaddressed MNAR missingness pattern can be biased 
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(Graham, 2009). For example, asking a subject for his or her income level 

without collecting data related to income may lead to forms of missingness 

in correspondence with this MNAR pattern. People with high incomes may 

be reluctant to provide information on their earnings, so it might well be that 

missing data are more likely to occur when the income level is relatively high. 

Here, the predictor for missingness is related to unobserved characteristics of 

the subject. Because this predictor is not measured, imputing this missing value 

properly is complicated; for example, one would have to specify a distribution 

for the missingness (Schafer & Graham, 2002).

In general, there is no way to test whether MAR or MNAR holds in a dataset 

(Schafer & Graham, 2002). More specifically, Graham (2009) indicates that 

pure MCAR, MAR, or MNAR really never exists: these concepts require almost 

untenable assumptions. In reality, often a mixture of forms will be found. Collins 

et al. (in Schafer & Graham, 2002) demonstrated that in most realistic cases, 

an assumption of MAR where MNAR is at hand leads to only minor impacts 

on estimates and standard errors. MNAR missing data approaches require the 

analyst to make assumptions about the model of missingness; if this assumed 

model is incorrect, its results are unpredictable and probably biased. Because of 

difficulties in the straightforward application, MNAR methods are not widely 

used. In this chapter, we therefore do not focus on missing data approaches for 

MNAR patterns.

For MAR and MNAR, it should be recognized that patterns of missingness 

and the consequences for derived estimators are not solely a characteristic of 

the data, but a combination of the available data and the planned analysis. For 

example, if an MNAR pattern in which an unobserved or unmeasured variable 

is predictive of missingness (for example, left or right handedness) but is not 

correlated with the endpoint of the study, then the MNAR pattern does not lead 

to biased estimators (only to a loss of power). Another example is pointed out 

by Graham (2009). Suppose one develops a smoking prevention intervention. 

Smoking in this example is measured at two time points: before the start 

of the intervention (t1) and one year later (t2). Suppose missingness at t2 is 

dependent on t1. If an analysis or missing data approach is performed under 

a model in which t1 is included, missingness on t2 follows an MAR pattern, 

whereas t2 would follow an MNAR pattern if t1 was not included. In other 

words, a biased estimator as a result of missingness can only occur in reference 

to a specific dependent variable under a specific statistical model. Some of 

the more advanced missing data approaches discussed in this chapter use this 
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characteristic to estimate and impute the missing values.

Missing Data Approaches

Over the last couple of decades, several methods for handling missingness 

have been developed. In this section, a number of these missing data approaches 

are presented. The approaches that are most useful and applied most often are 

described below (Graham, 2009). The first three approaches in this overview 

are considered “basic” as they are conceptually straightforward and require 

minimal computations: complete case analysis, listwise mean imputation, and 

last observation carried forward (LOCF). The “advanced” approaches are newer, 

require more computational power, and are conceptually more complex than 

basic approaches. Two of these advanced approaches are imputation techniques 

that replace missing values in the dataset with a single approximation; these 

approaches are regression imputation and expectation maximization (EM) 

imputation. The final four approaches are multiple imputation techniques 

replacing a single missing observation with multiple simulated values: NORM, 

MICE, SPSS MI, and Amelia II. The use of these last four approaches leads to 

multiple instances of the original dataset with a variance in the imputed values 

for the missing observations that resembles the accuracy (or inaccuracy) of the 

missing values approximation. See also Table 4.1.

The most popular and most often used missing data handling method is 

complete case analysis (casewise deletion). In complete case analysis, all cases 

with missing values are removed from the dataset before analysis. This method 

is straightforward in its application. This technique assumes MCAR and its 

application will lead to biased results under other patterns of missingness. Even 

under a valid assumption of MCAR data, this method is not preferential because 

the reduced number of cases used for the analysis leads to loss of statistical 

power (Graham, 2009).

Listwise mean imputation, in which missing values of each variable are 

imputed with the arithmetic mean of the available observations for the variable, 

attempts to overcome the loss of power of complete case analysis. Like complete 

case analysis, listwise mean imputation assumes the MCAR missingness pattern, 
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Table 4.1 

1

2

which is uncommon in empirical datasets with missing observations. If the data 

missingness pattern is not MCAR, imputing missing values with the listwise mean 

will result in a biased estimation of the mean. Under all missing data patterns 

(also MCAR), listwise mean imputation will reduce the variance of the variable. 

Imputed values equal to the mean do not contribute to the total variance. This 

leads to decreased standard errors and artificially small confidence intervals. 

Because of the inadequacy of listwise mean imputation to conserve the imputed 

variables variance, this method is considered by some to be one of the worst 

missing data approaches (Enders, 2006).

The third basic method is last observation carried forward (LOCF). This 

approach is regularly used in epidemiological research, especially in controlled 

Type

1

2
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trials (Wood, White, & Thompson, 2004). LOCF takes into account the individual’s 

previous observed value on a given variable (Abraham & Russell, 2004). If an 

observation at a certain data collection wave is missing, the last observed value 

is then used as an estimate for this missing observation. A related method, last 

observation carried backward (LOCB), works according to the same approach, 

but imputes a newer observation in the case of a missing earlier observation 

of the same individual. Both carried observation methods can only be used in 

longitudinal research designs with at least one complete observation. Despite 

its wide application in controlled trials, however, recent empirical studies 

have cautioned against the use of this technique (Cook, Zeng, & Yi, 2004) and 

have demonstrated its bias (Molenberghs, Thijs, Jansen, et al., 2004). This bias 

mainly stems from the fact that imputing previously measured values can be 

conservative in some situations, but not in others. LOCF assumes there will be 

no further improvement and, therefore, underestimates the treatment effects in 

an effective intervention if the intervention’s effect is to change a current state 

(of well-being, for example). However, if the intervention’s expected effect is to 

slow down a decline (for example in a cognitive enhancement intervention for 

patients with Alzheimer’s disease), carrying forward a previous observation will 

exaggerate the found treatment effects. In RCTs, LOCF may also have unexpected 

anticonservative effects. In the control or placebo arm of a study, LOCF assumes 

no (spontaneous) change, which is not conservative because study participants 

in the control arm may improve as well. When there is an assumption of 

no change in the control condition, but in reality there is a change, larger 

differences between treatment and control arms in RCTs may be artificially 

produced (Streiner, 2008). Generally, in studies with relatively favourable 

baseline measures, LOCF will project these favourable baseline scores to clinical 

endpoints, thus exaggerating the efficacy of the intervention. Because of these 

unexpected anticonservative effects, we strongly advise against the use of LOCF.

Regression imputation is the first of two advanced single imputation methods 

discussed in this chapter. By adding randomly sampled noise from a normal 

distribution to a prediction model based on linear regression, the regression 

method imputes missing values based on the relations between variables in the 

dataset while preserving the variables’ variance. There is some discussion about 

the number of predictors that should be included in the model. In general, the use 

of more predictor variables in the regression equation is not necessarily better. 
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A more parsimonious model, where only statistically significant predictors are 

retained, is usually a better model. However, it is important to keep in mind 

that two types of predictor variables should be retained in the model: those 

predicting the variable(s) with missing observations and those that predict 

missingness. The latter group of predictors helps to correct for differential 

dropout-inducing bias to the estimators. In theory, regression imputation is 

applicable under both MCAR and MAR missingness patterns.

The other advanced single imputation method discussed here is based on 

EM. The EM approach is a procedure that estimates unmeasured data and is 

based on iterating through two alternating steps (Dempster, Laird, & Rubin, 

1977). In the expectation step, the log-likelihood of the imputation model based 

on a previous estimation of the missing value is calculated. In the maximization 

step, a more appropriate value for the missing observation is calculated by 

maximizing the log-likelihood from the last expectation step. The model can be 

improved because original data will be used with the addition of the proposed 

missing data imputations calculated during the most recent maximization 

step. These two steps are alternated numerous times: after each expectation 

step a maximization step will follow. After each iteration, a better model can 

be specified, leading to more accurate missing value estimations. After the 

final iteration, theoretically the most accurate estimation of the missing values 

is reached: the EM procedure will impute this value into the dataset as a 

replacement for the missing observation.

In recent years, multiple imputation (MI) has emerged as a methodology 

for handling missing data. Originally, it was viewed as being most appropriate 

for complex surveys, although in the 1990s it was shown to be valuable in other 

settings as well (Rubin, 1996). Multiple imputation is an approach in which the 

missing values are replaced by multiple simulated versions. “Multiple” refers to 

the custom of replacing missing values with several different values, typically 

between three and ten (Scheffer, 2002). Rubin (1987) has shown that unless the 

rate of missing information is very high, there is little advantage to producing 

and analyzing more than ten imputed datasets. Each of these replacement values 

can be estimated using regression equations, a form of EM, the identification of a 

near-neighbour donor case with matching properties, or through a combination 
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of these methods. In any of these methods, the correlations between the different 

variables in the dataset are taken into account. Based on these correlations and 

other variable properties, appropriate estimations for the missing values are 

generated.

Missing values that are replaced with more than one possible estimator will 

produce more than one completed dataset: each of the three to ten imputations 

leads to a new dataset containing the original “complete” available observations 

and the new “generated” imputed ones. Each of the datasets is first analyzed 

as if it were a complete dataset with no missing values. The separate results 

can then be combined into one final result according to specific rules. Rubin 

(1987) presented formulae to combine the estimators and standard errors 

obtained from the imputed datasets into one estimator and one standard error. 

The combined estimator is the arithmetic mean of the three to ten estimators 

obtained from the imputed datasets; the combined standard error is based on 

both the standard errors and the variance of the estimators of the imputed 

datasets. The combined estimator and standard error can be used for the 

calculation of, for example, t test statistics and analysis of variance. A more 

recent paper shows how a variety of other test statistics can be calculated and 

combined as well (Marshall, Altman, Holder, & Royston, 2009).

From a researcher’s perspective, the biggest advantage of MI is flexibility. 

It applies to a wide range of missing data situations and is simple enough to 

be used by non statisticians. Theoretically, this approach is superior to other 

models because it often produces the most robust effects. In this chapter, four 

multiple imputation programs are compared. The first, called NORM (Schafer, 

1997), was developed for use under S-PLUS (TIBCO Spotfire, Somerville, MA, 

USA) or the R Statistical Programming Environment (R Development Core Team, 

2008), but is also available as a stand-alone program. Using the NORM, one can 

perform multiple imputations of multivariate continuous data under a normal 

model. More information on its exact routines is presented in (Schafer, 1997). 

The second MI program is called Multivariate Imputation by Chained Equations, 

MICE (van Buuren & Oudshoorn, 1999), and was developed for use under 

S-PLUS, R, Stata (StataCorp LP, College Station, TX, USA), and as a stand-alone 

Windows program. MICE is an attempt to combine the most attractive aspects 

of MI approaches developed by (Schafer, 1997) and (Alzola & Harrell, 1999). The 

third MI program has been included in SPSS Statistics (SPSS Inc, Chicago, IL, 

USA) version 17. According to the product information, this MI module allows 

for quick and accurate data estimates in cases where observations are missing 
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(SPSS, 2010). The fourth MI program is called Amelia II, developed by Honaker 

and colleagues (Honaker, King, & Blackwell, 2007). Amelia II multiply imputes 

missing data in a single cross-sectional dataset from time series data or from a 

time series cross-sectional dataset. This new bootstrapping-based algorithm it 

is presumed to be faster and more flexible than the other programs.

Methods

The dataset in this simulation study was obtained from a prospective cohort 

study (n=435) on an internet-based self-help intervention for harmful alcohol 

users. The internet-based self-help intervention was developed by a substance 

abuse treatment centre in Amsterdam, the Netherlands. Each new participant 

was invited for a measurement of alcohol consumption, quality of life, self-

efficacy, and demographics. Data were collected at two waves: at baseline and 

3 months after baseline. All the cases with missing values were removed from 

the original dataset, resulting in a dataset with 124 cases, with 0% missing 

data. The dataset contains self-reported daily alcohol consumption quantities 

measured in standard drinking units containing 10 grams of ethanol. These 

consumption quantities were available at baseline and at the 3-months follow-

up. For the purposes of this chapter, we used only the subscale measuring 

alcohol consumption for the last 7 days, measured using Timeline Follow-

Back methodology (Sobell & Sobell, 1992). Currently, a randomized controlled 

trial (Netherlands Trial Register NTR-TC1155) on the effectiveness and cost-

effectiveness of this intervention is in the process of being executed (Blankers, 

Koeter, & Schippers, 2009).

This complete (0% missing) dataset was used as a reference value for 

comparison of each approach. Next, one of the weekdays from the follow-up 

measurement was selected and an MAR missingness pattern was induced, 

leading to 50% MAR missingness in this variable. The operationalization of MAR 

applied by the execution of an SPSS macro is according to the method suggested 

by Scheffer (2002). Briefly, for this method two variables are necessary: (a) a 

variable predicting missingness and (b) a variable in which missingness will be 

induced. If the score of the missingness predictor variable is high, the chance 

that missingness will occur in the missingness variable is high; if the score of 

the missingness predictor variable is low, the chance on missingness is also low. 

As a result, the proportion missing data in the missingness variable is correlated 
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with the value of the missingness predictor variable.

After MAR induction, the missing data approaches were performed on the 

dataset with missing observations. For LOCF, data collected at baseline were 

carried forward to the missing follow-up measurement for the variable upon 

which missingness was induced. All advanced missing data approaches came 

with default software settings. It is possible to adjust these settings to change the 

number of iteration steps, convergence criteria, and the distribution of random 

error. For the presented analysis, the default software settings were used. To test 

sensitivity of the results to changes in these default software settings, the study 

was replicated using stricter, more calculation-intensive settings, that is, a larger 

number of iterations or stricter convergence criteria. The results obtained with 

these stricter settings did not differ systematically from the results obtained 

using the default settings.

To investigate reliability and coverage of the results obtained through these 

approaches, a resampling approach was performed. A total of 75 samples of 

n=124 were drawn with replacement from the MAR imposed dataset, and these 

resampled datasets had, on average, 50% MAR missingness on the selected 

variable. Next, missing values from each dataset were imputed using the different 

approaches. Figure 4.2 shows the arithmetic mean for the variable with imputed 

missing values. Each point represents the mean value of post intervention 

drinks, obtained from one of the 75 datasets. The area between the two dashed 

horizontal lines indicates the 95% confidence interval of the reference variable, 

which is the same variable indicating post intervention drinks but before MAR 

missingness is imposed. The white dot in each column indicates the mean for 

the repeated application of each missing data method on the 75 datasets.

Superior performance of the MI approaches over the other advanced 

approaches (and of the advanced approaches over the basic approaches) was 

expected, based on previous studies (Schafer & Graham, 2002; Scheffer, 2002). 

However, in contrast to previous publications, the approaches tested in the 

current study used a dataset with non normally distributed count data in order 

to mimic the everyday application of these approaches to count data. Count 

data distributions are known for their deviation from the normal distribution 

(Horton, Kim, & Saitz, 2007).

For successful application in a variety of missing data situations, it is 

important to test for reliability in addition to validity. For example, will the use 
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of the presented methods lead to comparable results with repeated application? 

Coverage can be regarded as a combined indicator for validity and reliability. It 

is expected that coverage of the advanced approaches will outperform the basic 

methods.

Validity was operationalized as the extent to which the estimate obtained 

by a missing data approach approximated the reference value. Validity (i.e., test 

validity) was assessed by calculating t values and effect sizes for the differences 

between the reference value (mean variable score before MAR induction) and the 

imputed variable (mean variable score after the induction of MAR). Reliability 

was operationalized as the variance of the estimates obtained through repeated 

application of each missing data approach: the lower this variance, the smaller 

the confidence interval and the higher the method’s reliability. The third statistic 

calculated in this study was the coverage. This coverage statistic was calculated 

using the data obtained in the simulation study. It indicates the proportion of 

means within the 95% confidence interval of the mean reference value: when 

70 of the 75 bootstrapped mean values for a missing data approach are within 

the 95% confidence interval of the reference value, the coverage is 70/75 or 93%. 

This coverage measure has previously been used for comparable purposes, for 

example by Schafer and Graham (2002).

Results

The complete (reference) dataset and the datasets that resulted after 

application of the missing data approaches are plotted in Figure 4.1. Each point 

in this figure represents a single observation (number of post intervention self-

reported drinks per day for each participant). The observations for the reference 

are shown in the first column (a) on the x-axis. These observations are the 

“true” complete observations before missingness was induced. Also shown on 

the x-axis (columns b to j) are the observations that were produced after the 

MAR 50% missingness was imposed and corrected by each of the nine missing 

data approaches. Some horizontal jitter was added to the strip chart to prevent 

equally valued observations from overlapping. Please note that plotting the 

ideal missing data approach’s observations would lead to results identical to the 

reference plot in Figure 4.1. On the y-axis, the number of post intervention drinks 

per day is indicated. For the four multiple imputation approaches (columns g to 

j), only the first created dataset was plotted.
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 Figure 4.1 

A number of participants reported zero post intervention drinks per day; 

subsequently, their data points are plotted very close to each other. As is often the 

case for count data, observations are positive integers only and the distribution 

of the observations is non normal. Table 4.2 shows descriptive summary 

statistics for each of the methods compared with the reference. The application 

of complete case analysis, listwise mean imputation, regression imputation, and 

SPSS 17 multiple imputation led to an underestimation of the mean number of 

post intervention drinks. LOCF, and to a lesser extent EM imputation and NORM, 

led to an overestimation of the mean. Regression imputation, EM imputation, 

and NORM impute some negative values, which is impossible from an empirical 

point of view; however, these approaches could still produce unbiased estimators 

of mean and variance, for example. Applications of MICE and Amelia II produced 

the closest approximations to the reference mean value, as determined by visual 

analysis of the data.

To supplement the visual analysis with statistics, Table 4.2 shows the mean 

(M), standard deviations (SD), t-values, and Cohen’s d effect sizes. The t and 

d values quantify the differences between the reference value and each of the 

imputed datasets. The lower its t statistic, the more the mean value obtained 

after application of a missing data approach resembles the reference value. This 

is an indication of the validity of an imputation method. To further indicate the 

Missing data approach

0

5

10

15

20

25

a. Reference b. Complete
cases

c. Mean
imputation

d. LOCF e. Regression
imputation

f. EM
imputation

g. NORM h. MICE i. SPSS MI j. Amelia II
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extent to which the imputation results differ from the reference value, effect 

sizes were calculated using Cohen’s d. For this application, smaller effect sizes 

indicate better imputation results. 

Table 4.2

Figure 4.2 

The standard deviations for mean imputation, regression imputation, and 

SPSS multiple imputation are much smaller than the reference confidence 

M SD t df p

Reference 0 246 1 0

176

246

246

246

246

246

246

246

246

Missing data approach

0

2

4

6

8

10

a. Reference b. Complete
cases

c. Mean
imputation

d. LOCF e. Regression
imputation

f. EM
imputation

g. NORM h. MICE i. SPSS MI j. Amelia II
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interval. This could potentially lead to anticonservative testing results and, 

therefore, inflated (or increased) risk for Type I error (false positives). NORM 

produced much larger confidence intervals; thus, NORM may lead to an 

increased risk for Type II error (false negative).

 Figure 4.2 provides insight in the reliability of the nine missing data 

approaches. The white dots in this figure show the arithmetic mean of the 

75 bootstrapped samples. The area between the two dashed horizontal lines 

corresponds to the 95% confidence interval of the reference value. Each black 

dot indicates the arithmetic mean of one of the bootstrapped samples. As in 

Figure 4.1, some horizontal jitter was added to improve the visual presentation 

of the plotted data.

Table 4.3 

Table 4.3 shows the variance of the means and the coverage for each 

approach. For an estimation to be maximally valid and reliable, at least 95% 

of the means obtained from the application of an approach should be within 

the confidence interval of the reference value (Schafer & Graham, 2002). The 

highest coverage was obtained by the application of Amelia II. This approach 

was actually the only one to reach the criterion of greater than 95% coverage. 

From the single imputation approaches, EM imputation yielded the highest 

coverage proportion.

0
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Discussion

In this chapter, the application of nine approaches for handling missing data 

is presented and compared. The most valid result was obtained using multiple 

imputations from the Amelia II algorithm, closely followed by MICE, NORM, and 

EM imputation. However, due to the large standard errors resulting from the 

NORM algorithm, the power of the analysis based on this dataset was much 

lower than the power of an analysis using MICE or Amelia II would have been. 

The results obtained using the other tested approaches differed significantly 

from the reference value and could therefore be considered as less valid.

Although complete cases, mean imputation, regression imputation, and 

SPSS 17 multiple imputation led to reliable results in the sense of small variance 

between the bootstrapped means (Figure 4.2), their application resulted in 

less valid parameter estimations (ie, the bootstrapped means are consistently 

lower than the reference mean) and their coverage was well below 95%. Optimal 

coverage was achieved using Amelia II, followed by EM imputation. Application 

of these two methods on the example dataset led to the most valid and reliable 

results. In general, it can be concluded that the more advanced approaches led 

to better results. Other authors have tested some of the presented approaches 

under both lower and higher missingness rates than the 50% in this study, with 

comparable results (i.e., Schafer & Graham, 2002; Scheffer, 2002).

To mimic the real-life missing data problems more closely in this study, 

missingness was imposed on a variable containing count data (alcohol 

consumption counts). However, it should be noted that none of the presented 

approaches were specifically designed for the imputation of non normally 

distributed count data: specific missing data approaches for this type of data are 

currently lacking. From the Schafer suite, in addition to NORM, one could select 

CAT or MIX packages as an alternative, as these are intended for categorical or 

mixed datasets; however, these programs are also limited with regard to the 

imputation of missing count data. On the other hand, according to (Schafer & 

Graham, 2002), excellent performance can be reached by imputing non normal 

variables under normality assumptions with no transformations. Based on the 

current study, it can be concluded that some methods can handle non normal 

count data well, while others perform less than optimally in such situations.

To evaluate the selected methods under more ideal conditions as well, the 

methods were retested using a normally distributed variable with missingness 

imposed under the same 50% MAR pattern (data not presented here). Differences 
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between the methods became smaller; the less-than-optimal methods led to 

better results under these conditions. Multiple imputation still led to optimal 

results, and among the multiple imputation methods, the best results were 

reached using Amelia II.

Both EM imputation and Amelia II performed reasonably well in this study. 

EM imputation produces maximum likelihood estimates for the missing values, 

thus approaching true sample means and variances for an incomplete variable. 

However, being a single imputation method, the accuracy or inaccuracy of 

this estimation process is not accounted for in the variances of the resulting 

estimators. This leads to smaller variances, smaller confidence intervals, and 

therefore a greater risk of finding significant differences between variables when 

there are no actual differences (Type I error, false positive). This shortcoming 

of EM imputation and other single imputation approaches marks the biggest 

advantage of multiple imputation. The latter captures uncertainty due to 

missingness of data in the variance between the generated datasets, making the 

estimators from multiple imputed datasets less prone to this Type I error.

The main reason why MI is not used more often is probably due to the 

perceived complexity of its application. Working with more than one instance 

of the dataset may seem discouraging to researchers without extensive 

statistical knowledge or interest. Second, the fact that widely used statistical 

packages until recently did not natively support multiple imputation makes it 

understandable that most researchers using these software programs do not 

directly choose to apply this technique in case of missing data. In that sense, 

the introduction of multiple imputation in recent releases of statistical software 

(i.e., the “mi” command in Stata 11 and the multiple imputation module in SPSS 

17) may mark a leap forward. Positive experiences with the new “mi” command 

in Stata have been reported. However, under the conditions in the presented 

studies, the results obtained with SPSS 17 multiple imputation were less than 

optimal. In more recent versions of SPSS (e.g., version 19), the MI module has 

been updated. This may lead to more accurate (multiple) imputations.

To conclude, this chapter introduced both the implications and the practical 

use of missing data techniques to a wide, non statistical audience. Using the 

software packages tested and described in this chapter, the use of multiple 

imputation approaches is feasible for any researcher in the e-health field or 

related disciplines. The use of these approaches may invoke a considerable 

improvement of the validity of results obtained from datasets with missing 

values.
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Abstract

 Harmful use of alcohol is the third leading contributor to the global 

burden of disease, partly because the majority of harmful alcohol users are not 

receiving treatment. Internet-based alcohol interventions attract an otherwise 

untreated population, but their effectiveness has not yet been established. The 

current study examined the effectiveness of Internet-based Therapy (IT) and 

Internet-based Self-help (IS) for harmful alcohol use. 

 Adult harmful drinkers (n=205; 51% female; mean age of 42 years; 

mean Alcohol Use Disorders Identification Test score of 20) were randomly 

assigned to IT, IS, or an untreated waiting-list control group (WL). Participants 

in the IT arm received seven individual text-based chat-therapy sessions. The 

IT and IS interventions were based on cognitive–behavioural therapy and 

motivational interviewing techniques. Assessments were given at baseline and 

3 and 6 months after randomization. Primary outcome measures were alcohol 

consumption and treatment response. Secondary outcome measures included 

measures of quality-of-life.

Results Using generalized estimating equation regression models, 

intention-to-treat analyses demonstrated significant effects for IT versus WL 

(p=0.002) and for IS versus WL (p=0.03) on alcohol consumption at 3 months 

postrandomization. Differences between IT and IS were not significant at 

3 months postrandomization (p=0.11) but were significant at 6 months 

postrandomization (p=0.03), with larger effects obtained for IT. There was a 

similar pattern of results for treatment response and quality-of-life outcome 

measures.

 Results support the effectiveness of cognitive–behavioural 

therapy/motivational interviewing Internet based therapy and Internet-based 

self-help for harmful alcohol users. At 6 months postrandomization, Internet-

based therapy led to better results than Internet-based self-help.
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Introduction

This article presents the outcome of a three-arm open randomized controlled 

trial (RCT) of Internet-based treatment for harmful alcohol use. Harmful use of 

alcohol is the third leading contributor to the global burden of disease (Rehm, 

Taylor, & Room, 2006) and is considered to be the main cause of 3.8% of global 

mortality (Rehm et al., 2009). The consequences of harmful alcohol use impose 

large costs on societies. Estimates of the associated economic costs show that 

more than one percent of the gross domestic product in high- and middle-

income countries is spent on cost attributable to alcohol consumption (Casswell 

& Thamarangsi, 2009).

The magnitude of this burden partly results from the fact that the majority 

of people suffering from alcohol-use disorders are not receiving any form 

of formal treatment. With an estimated 78.1% of cases untreated, alcohol 

abuse and dependence remain largely unaddressed, even though effective 

treatments exist (Kohn, Saxena, Levav, & Saraceno, 2004). In particular, those 

with recent, less severe alcohol abuse receive little attention. For example, in 

the Netherlands, where the present study was conducted, 85.9% of all alcohol 

abusers and 52.1% of alcohol-dependent people have not received any form of 

treatment during the last 12 months. For people who manage to stay gainfully 

employed, the proportion receiving treatment is even lower (de Graaf, ten Have, 

& van Dorsselaer, 2010). This difference between the prevalence of a disorder 

and the proportion of individuals affected by the disorder who are treated is 

referred to as the treatment gap. For harmful alcohol use, numerous reasons for 

the treatment gap have been suggested, including stigmatization (Room, 2005), 

restricted opening hours and availability of services, costs related to restricted 

insurance coverage, or a lack of motivation to undergo treatment. If harmful 

alcohol use in society is to be reduced, the treatment gap must be reduced 

(Kohn et al., 2004).

Among the possibilities for bridging this treatment gap is the development 

and use of innovative treatment options. These options should preferably focus 

on a currently insufficiently addressed population and should be effective in 

reducing harmful alcohol use at the lowest possible cost. One of these options 

is to use Internet-based interventions. Internet-based interventions are seen 

as attractive to drinkers with relatively mild alcohol-related difficulties, who 

constitute a “hidden” population (Blankers, Kerssemakers, Schramade, Nabitz, 

& Schippers, 2008; Cunningham, Wild, Cordingley, van Mierlo, & Humphreys, 
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2009; Postel, de Jong, & de Haan, 2005; Riper et al., 2008). For these individuals, 

an Internet-based intervention is often the first intervention that they attempt 

for resolving their drinking problems (Blankers et al., 2008). Internet-based 

interventions provide easy access to professional support in a secure, private 

environment (Tate & Zabinski, 2004) and with minimal cost for the harmful 

alcohol user. Two such interventions were evaluated in the present study.

Although a wide spectrum of Internet-based interventions addressing 

harmful alcohol use is available, three core modalities are discernible: (a) 

self-assessment with automatised personalized feedback (e.g., Sinadinovic, 

Berman, Hasson, & Wennberg, 2010); (b) multisession, Internet-based self-

help behaviour change (e.g.,Cunningham et al., 2009; Riper et al., 2008); and 

(c) individual therapy that uses interaction over the Internet. Self-assessment is 

the least intensive modality. The general aim is to provide the person in a single 

session with insight into his or her drinking behaviour through automatised 

personalized feedback and comparison of his or her own behaviour with 

drinking norms. Studies of Internet-based self-assessment for reducing harmful 

alcohol use have shown positive results (Bewick, Trusler, Mulhern, Barkham, 

& Hill, 2008; Riper et al., 2008; Williams, Herman-Stahl, Calvin, Pemberton, 

& Bradshaw, 2009), although effect sizes are generally small (Cohen’s d<0.25; 

Sinadinovic et al., 2010).

Internet-based self-help for harmful alcohol use is more intensive and is 

usually extended over multiple treatment sessions. Most self-help interventions 

are modular by design and are based on cognitive–behavioural therapy (CBT) 

and/or motivational interviewing (MI) techniques. This combination is widely 

used for the treatment of alcohol-use problems and is currently the method 

of choice for Internet-based self-help interventions for alcohol use (e.g., 

Cunningham et al., 2009; Hester & Delaney, 1997; Linke, Brown, & Wallace, 

2004; Riper et al., 2008). Evidence for the effectiveness of Internet-based self-

help for harmful alcohol use is accumulating; effect sizes are small to moderate 

(e.g., Cohen’s d=0.40; Riper et al., 2008). A shortcoming of current Internet-

based self-help programs is that they are not tailored to the individual’s needs. 

This could also explain low adherence rates; often, less than 50% of the initial 

participants complete a multisession self-help intervention (Christensen & 

Mackinnon, 2006; Eysenbach, 2005).

The third and most extensive intervention modality is individual Internet-

based therapy. Internet-based therapy incorporates nonautomatized, personally 

tailored feedback with interaction with a therapist. In general, Internet-based 
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therapy can better meet the drinker’s expectations and encourage greater self-

disclosure through interaction with the therapist and therapist-led guidance 

and advice. This interaction between participant and therapist can be either 

synchronous or asynchronous. In synchronous interaction, contact is in real time 

and is direct (e.g., through text-based chat), but contact by (Internet) telephone 

and videoconferencing can also be considered synchronous. In asynchronous 

interactions, the client and the therapist do not interact with each other in the 

present moment; rather, they correspond via successive text or e-mail messages.

Evidence for the effectiveness of Internet-based therapy for harmful alcohol 

use based on synchronous text interaction has until now been lacking. The study 

reported here is the first one to test the effectiveness of this kind of Internet-

based therapy in an RCT. In the last several years, the results of two randomized 

trials of Internet-based self-help for harmful alcohol use have been published. 

Bewick, Trusler, Barkham, et al. (2008) reviewed the evidence on the effectiveness 

of electronic screening and brief intervention for alcohol use and concluded 

that it was inconsistent. Kypri, Langley, Saunders, Cashell-Smith, and Herbison 

(2008) found that Internet-based alcohol screening and self-help in a primary 

care setting reduced hazardous drinking and that the effect lasted 12 months. 

Riper et al. (2008) published the results of an RCT of Internet-based self-help 

compared to an untreated control group and found an effect size of d=0.40 after 

6 months. In their RCT of an Internet-based self-help intervention, Cunningham 

et al. (2009) showed that harmful users of alcohol in the intervention group 

drank 15.1 (SD=11.2) standard drinks per week 3 months after baseline as 

compared to 18.4 (SD=12.3) drinks per week in the no-intervention group, 

yielding an effect size of d=0.28. Based on Spek et al.’s (2007) meta-analysis 

of Internet-based interventions for anxiety and depression, different effects 

for Internet-based self-help and Internet therapy can be expected. Spek et al. 

found that interventions that included therapist support yielded large effect 

sizes (d=0.75–1.24), but interventions without therapist support had small-to-

medium effect sizes (d=0.08–0.44). Accordingly, in the present study a larger 

effect was expected for Internet-based therapy than for Internet-based self-help.

This study compared the effectiveness of Internet-based Therapy (IT) with 

Internet-based Self-help (IS) for harmful alcohol users. In a three-arm open 

RCT, IT and IS were evaluated against an untreated waiting list control group 

(WL). Both IS and IT are based on a CBT/MI conventional treatment manual, 

which is widely used in the Netherlands (de Wildt, 2000). In this study, harmful 

alcohol use was operationalized as reporting current drinking of more than 
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14 standard drinks while obtaining a score of 8 or above on the Alcohol Use 

Disorders Identification Test (AUDIT; Saunders, Aasland, Babor, de la Fuente, & 

Grant, 1993). Standard drinks in this study contain 10 grams of ethanol (the 

European standard; in the United States and Canada, 13.6 grams per standard 

drink is the convention). It was hypothesized that 3 months after participants 

had been randomly assigned to one of the interventions, IT participants 

would have reduced their alcohol consumption more and would have a better 

quality of life than either IS or WL participants. It was also expected that IS 

participants would have a larger reduction in alcohol consumption and better 

quality of life than WL participants. Finally, it was expected that 6 months after 

randomization, IT participants would have maintained the improvements more 

than IS participants (Blankers, Koeter, & Schippers, 2009; see also Chapter 3).

Method

Participants were recruited through the website of Jellinek/Arkin, the 

collaborating substance abuse treatment centre (SATC), which has 650,000 

visitors annually. A section of the website containing all relevant information 

for interested participants was developed for the study. The stated goal of the 

interventions was “to reduce your alcohol intake or quit drinking.” Website 

visitors who expressed an interest in Internet-based interventions for harmful 

alcohol users were referred to the pages with information about the study. There 

they could complete a screening instrument to determine whether they met the 

inclusion criteria. To be included, applicants had (a) to be between 18 and 65 

years old, (b) to be a resident of the Netherlands with healthcare insurance, (c) 

to have Internet access at home, (d) to obtain a score equal to or greater than 8 on 

the AUDIT, and (e) to report drinking an average of more than 14 standard drinks 

per week. Potential participants were excluded if they had had prior substance 

abuse treatment, a history of alcohol delirium or a drug overdose, a severe 

coronary or intestinal disease, schizophrenia, epilepsy or suicidal tendencies in 

the last 12 months, used cocaine or amphetamine for a minimum of four days 

during the last month, used cannabis for a minimum of nine days during the 

last month, or they planned to travel extensively outside the Netherlands during 

the first 6 months of the study. These criteria were based on those used in a 

previous study (Riper et al., 2008) and were intended to correspond to those
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used for low-intensity outpatient treatment at the participating SATC.

Eligible participants who provided informed consent were randomly 

allocated in a 1/1/1 ratio to one of the three trial arms: IT, IS, or WL. Restricted 

randomization by minimization was used in order to prevent imbalances among 

the trial arms. Three variables that were prognostic of outcome were selected 

and their variance among the trial arms was minimized: sex, AUDIT composite 

score, and years of alcohol problems. In a meta-analysis, Jarvis (1992) found sex 

differences in treatment outcome for alcohol dependence. Spek et al. (2007) and 

Riper et al. (2008) also found sex differences for Internet-based interventions. 

Duration of the alcohol problem and its severity at the start of an intervention 

have also consistently been found to predict treatment outcome (Bodin & 

Romelsjo, 2007; Conigrave, Saunders, & Reznik, 1995; McLellan et al., 1994; 

Moyer, Finney, Swearingen, & Vergun, 2002) and were, therefore, minimized. 

Participants were allocated to the arms using the Pocock and Simon (1975) 

variance method without factor weighting but with a computer-generated 

random component (probability of allocation to the optimal arm was 0.6). 

Allocation was based on the outcome of this minimization procedure, which 

was executed immediately after the baseline assessment had been completed. 

In the remainder of this article, this procedure is referred to as randomization. 

All participants received an automated e-mail message and automated feedback 

through the study’s website immediately after the allocation. Allocation 

procedures (i.e., randomization, allocation, informing the participant of his 

or her group assignment) were automated and server-based and involved 

no interaction with the participants. As a result, it was possible to conceal 

participants’ allocation in advance from themselves, the research assistants, and 

the therapists. 

A power analysis, which was based on an analysis of variance design 

using planned one-sided t-test contrasts, was performed using Gpower v3.0.5 

software (Erdfelder, Faul, & Buchner, 1996; see Blankers, Koeter & Schippers, 

2009 and Chapter 3 for additional details). A sample size of 159 was needed 

for detecting small-to-medium effects of the interventions on the primary 

outcome variable (alcohol consumption) with =0.05 and =0.80.  To adjust for 

an expected attrition rate of 30% and because it has been suggested that GEE 

has inflated Type I error rates with group sizes smaller than 60 (Stiger, Kosinski, 

Barnhart, & Kleinbaum, 1998), the sample size was increased to 205. 
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Between June 2nd, 2008, and June 2nd, 2009, interested participants 

could complete the screening instrument on the study’s website. Inclusion 

was discontinued when based on the power analysis a sufficient number of 

participants had been included. On June 5th, 2008, the first participant was 

randomly allocated to an arm; the last participant was allocated on May 30th, 

2009. Of the 1,720 people who completed the screening questionnaire, 832 

were eligible to participate; 205 decided to participate and were included and 

randomly allocated to any of the three arms (see Figure 5.1). 

Figure 5.1 

Compared to all 832 people who were eligible to participate, the 205 

participants who were included reported somewhat higher baseline AUDIT 

scores, but according to a one-sample t-test, this difference was not significant: 

M=18.9 (SD=4.98) vs. M=19.5 (SD=5.13), t(200)=1.617, p=0.11. Sixty-nine 

applications were ineligible for various reasons (Figure 5.1), for example, because 

they had plans to travel extensively during the study, no valid e-mail address 

was provided, or they did not have healthcare insurance. Ten applicants who 
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provided informed consent were not included because they did not respond 

to the invitation to participate. Six people were excluded after they had taken 

the baseline assessment. They had already been randomly allocated to an arm, 

and according to the intention-to-treat principle (Hollis & Campbell, 1999), they 

should have been included in all of the analyses. However, these participants 

explicitly requested that they be excluded from the study, and this resulted in 

six protocol deviations. One of them had been allocated to the IT arm, two of 

them to the WL, and three to the IS arm. 

Table 5.1 
Variable F / Fisher p
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Baseline characteristics of the 205 participants are shown in Table 5.1. Half 

of them were female with a mean age of 42.2 years (SD=9.7). Reported AUDIT 

scores in combination with drinking frequencies indicate that the participants 

drank in an unhealthy manner at baseline. Participants’ scores on the global 

severity index of the Brief Symptom Inventory (BSI) (de Beurs & Zitman, 2006; 

Derogatis & Melisaratos, 1983) were in the high range according to the reference 

values for the Dutch general population (the high range is between 0.71 and 1.37 

for females and between 0.56 and 1.34 for males; de Beurs, 2009). The majority 

was employed; most common job positions were in management, civil service 

or ICT consultancy. 

There were two primary outcome measures. The first was self-reported 

alcohol consumption (standard drinks) during the prior seven days, measured 

at baseline, 3-months, and 6-months follow-up with the Timeline-Follow-

Back (TLFB) technique (Sobell & Sobell, 1992).  The TLFB technique is a valid 

procedure for retrieving recent drinking histories (Carney, Tennen, Affleck, Del 

Boca, & Kranzler, 1998). The second primary outcome measure was treatment 

response (Blankers, Koeter, & Schippers, 2009), which was defined as drinking 

within the British Medical Association’s (1995) guidelines for safe drinking (a 

maximum of 14 standard drinks of alcohol/week for females, 21 standard drinks 

for males) and having less than a 10% deterioration on the AUDIT, the Flanagan 

Quality of Life Scale (QOLS; Flanagan, 1978), and the global severity index (GSI) 

of the BSI (Derogatis & Melisaratos, 1983) between baseline and follow-up. 

Secondary outcome measures were the AUDIT total score and these quality-

of-life measures: the QOLS and EuroQol’s EQ-5D (EuroQol Group, 1990). EQ-5D 

composite tariff scores were calculated using Dolan’s (1997) algorithm. Tariff 

score valuations were obtained for EQ-5D health states from a representative 

sample of the UK population (Dolan, 1997). All primary and secondary outcome 

measures were given at baseline, 3 months postrandomization, and 6 months 

postrandomization. Key demographic characteristics were also recorded at 

baseline. To evaluate the reliability of the self-reported data, a 13-item version of 

the Marlowe Crowne Social Desirability Scale (MCSDS, Crowne & Marlowe, 1960) 

was administered at baseline. The integrity of the CBT/MI that was delivered 

was assessed using the Yale Adherence and Competence Scale, Second Edition 

(YACS-II). The YACS-II is a validated instrument designed to assess therapist 
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adherence and competence in the delivery of addiction treatment (Carroll et 

al., 2000). Two independent Bachelor’s degree psychologists (who were trained 

both in CBT and in how to score the YACS-II using seven-point Likert scales) 

rated all 48 chat-therapy transcripts. Both raters rated five of the transcripts so 

that intraclass correlation coefficients (ICC) could be calculated. The ICC for CBT 

competence was acceptable at 0.84; for MI competence, it was low at 0.34. Mean 

competence scores for the CBT and MI items were calculated, resulting in a CBT 

competence score of M=4.32 (SD=0.61) and a MI competence score of M=4.30 

(SD=0.45). The maximum possible rating on CBT/MI competence in the YACS-II 

is seven. A competence score of 3 or higher is considered acceptable (Carroll et 

al., 2000).

Potential participants meeting the inclusion criteria were invited to 

participate. After providing informed consent, they were invited by e-mail to 

complete the online baseline assessment. All participants were invited for a 

follow-up assessment 3 and 6 months after randomization. After the baseline 

assessment had been completed, participants were allocated to one of the three 

trial arms. Participants allocated to IT or IS were introduced to the respective 

intervention. Participants allocated to the WL started with the IT intervention 

when they completed the baseline assessment (3 months after they had been 

allocated to the WL).

Because attrition rates for Internet-based RCTs are often higher than for 

other kinds of RCTs (Eysenbach, 2005), extra effort was made to maximize 

response and retention rates. Suggestions for successful strategies to maximize 

response rates (e.g. Andrews, Nonnecke, & Preece, 2003; Kaplowitz, Hadlock, & 

Levine, 2004) were followed, viz., each follow-up questionnaire was made as 

short as possible, and participants were given feedback about their proceedings 

while they completed the questionnaire. All of the items of each measurement 

instrument were presented at once. Participants were sent a reminder if they 

had not responded within five days after they had been invited to complete the 

questionnaire. To encourage participants to feel that the project was worthwhile 

and to reward them for their time and effort, they were sent €15 in gift coupons 

(worth about $20) after they had completed the follow-up questionnaire. 

Participants who had not completed the questionnaire after being sent the 

reminder were contacted by telephone and encouraged to complete them. As 

a last resort, attempts were made to conduct interviews by telephone up to 75 
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days after the initial follow-up invitation. Masters-level psychology students 

working for a mental-health outcome evaluation call centre conducted the 

interviews. Since 2005, this call centre has been regularly collecting outcome 

data on outpatient addiction treatment for SATCs throughout the Netherlands 

and is experienced in maximizing response rates in difficult-to-reach populations 

(Oudejans, Schippers, & Spits, 2006). 

IS is a stand-alone, Internet-based, nontherapist involved, fully automated, 

self-guided treatment program, which based on a CBT/MI treatment protocol 

(de Wildt, 2000). It was developed in Adobe Flash, the “industry standard 

for interactive authoring and delivery of immersive experiences,” and can be 

presented consistently “across personal computers, mobile devices, and screens 

of virtually any size and resolution” (www.adobe.com). The information that is 

presented is text-based, and feedback about alcohol consumption is provided 

using interactive graphs and tables. The intervention is based on four piers. The 

purpose of the first one is to monitor the person’s alcohol consumption, help him 

or her set drinking goals, and identify risky situations that might lead to relapse. 

By recoding the person’s daily alcohol consumption and reporting the context 

cues and inner states (i.e., emotions, cognitions) related to it, the participant 

learns to recognize risky situations and to make them explicit. The purpose of the 

second pier is to provide feedback. It is presented in the form of graphs depicting 

the person’s alcohol consumption and drinking-related contexts and inner 

states, and it compares the person’s present consumption with the drinking goal 

that that person has set. The feedback helps participants gain insight into the 

process of goal striving and the fluctuations in their own drinking behaviour. The 

third pier focuses on helping the person to acquire skills and knowledge about 

coping with craving, drinking lapses, peer pressure, and how to stay motivated 

in risky situations. To apply the knowledge and skills acquired, participants are 

encouraged to keep a personal online diary. The fourth pier consists of social 

support provided by other IS participants through an Internet-based forum. In 

it, participants might discuss such things as their experiences while changing 

their drinking behaviour, how to handle risky situations, or how to cope with 

lapses. Participants can access the self-help program any time they like, but it 

is suggested that they do so daily for at least four weeks.  Earlier evaluations, 

however, indicate that only 4% of the participants actually spend this amount of 

time working with IS (Blankers, Kerssemakers, Schramade, Nabitz, & Schippers, 
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2008; see Chapter 2). 

IT is a synchronous online therapy that is based on the same CBT/MI treatment 

protocol (de Wildt, 2000) as IS, and like IS, IT was developed in Adobe Flash. It 

uses the same CBT treatment exercises as IS, but they are extended and include 

up to seven synchronous text-based chat-therapy sessions lasting 40 min. each. 

Before each chat-session, the participant works on a homework assignment. Each 

of the seven chat-therapy sessions has a different theme. Session One provides 

a general introduction to the IT program. Session Two discusses the pros and 

cons of alcohol use, how to monitor drinking behaviour, and how to set goals.  

Session Three teaches self-control. Session Four focuses on risky situations; 

Session Five introduces the concept of craving and how feelings can influence 

drinking; and Session Six introduces the concepts lapse, relapse, and prolapse. 

In the final session, all the topics discussed during the previous sessions are 

reviewed.  At the start of IT, each participant is assigned to a therapist, on the 

basis of therapist availability. The therapists have a bachelor’s or a master’s 

degree in psychology, are supervised by Ph.D.-level psychologists, and work for 

the collaborating SATC. They are trained in CBT and experienced in delivering 

protocolized, face-to-face CBT outpatient therapy to people with alcohol abuse 

or dependence. Each therapist received training and supervision in delivering 

CBT to harmful alcohol users over the Internet. Contact between the participant 

and the therapist was established in two ways: Asynchronous messaging (via 

secure e-mail) was used for making appointments, and synchronous messaging 

(via secure one-on-one chat sessions) was used for delivering the chat-therapy. 

There was no other kind of contact between participants and therapists.

Descriptive statistics were calculated for three kinds of participants:  Those 

who completed the initial screening but did not meet the inclusion criteria, 

those who were eligible to participate but decided not to do so, and those who 

were included in the study. Differences between the three groups were tested 

for significance using Fisher’s exact test or one-way ANOVA, as appropriate. 

Skewed distributions were log-transformed. Significant main effects in one-

way ANOVAs were explored using post-hoc t-tests with Bonferroni correction 

for multiple comparisons. Baseline characteristics of the participants included 

in the study were summarized using descriptive statistics, and balance across 

the three trial arms was tested using Fisher’s exact test or one-way ANOVA, as 

appropriate. Again, skewness was reduced using log-transformations. 
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Analysis of the data was performed according to the intention-to-treat 

principle (Hollis & Campbell, 1999). To deal with missing data, the multiple 

imputation software Amelia II was used because it leads to the most optimal 

results for alcohol consumption data. In a simulation study that used data 

collected in the pilot phase of the current RCT, Blankers, Koeter, and Schippers 

(2010; see Chapter 4) confirmed that the use of Amelia II for imputing missing 

observations in longitudinal datasets that include data that are not normally 

distributed led to accurate results. Five instances of missing data in the 

original dataset were imputed, and analyses were performed on each of these 

five datasets separately. In a final step, results from these five analyses were 

combined using Rubin’s rules for combining estimates obtained from multiple 

imputed datasets (Rubin, 1987).

Effects of the interventions on the primary and secondary outcome variables 

were analyzed using Generalized Estimating Equations (GEE) in a 3 (Trial Arm) 

X 3 (Time) design. Covariates included (a) the minimized baseline variables (sex, 

AUDIT score, and years of problem drinking), (b) the variables on which the three 

trial arms differed significantly at baseline (lifetime cannabis and cocaine use), 

and (c) the MCSDS social desirability score. In all GEE analyses, an unstructured 

working correlation matrix was chosen. For alcohol consumption (standard 

drinks consumed in the prior week—one of the primary outcome measures), a 

negative binomial model with log link was used because it provides excellent 

fit for zero elevated alcohol-consumption data (Horton, Kim, & Saitz, 2007). 

For treatment response (another primary outcome measure), a binary logistic 

model was specified. For the secondary outcome variables, a normal model 

was chosen. Significance level was set at =0.05, and all analyses were carried 

out using the R software environment for statistical computing Version 2.7.0 (R 

Development Core Team, 2008) and SPSS Version 17.0 (SPSS Inc., 2008).  

This trial was executed in compliance with the Helsinki Declaration and was 

approved by the Medical Ethics Committee of the University of Amsterdam, 

Academic Medical Centre. All participants were provided with contact 

information for the collaborating SATC, the researchers, and an independent 

physician (in case they wanted additional treatment).  The full trial protocol 

which presents all study procedures has been published elsewhere (Blankers, 

Koeter, & Schippers, 2009; Chapter 3). 
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Results 

Except for the proportion of participants reporting lifetime cannabis and 

cocaine use, the baseline characteristics of participants did not differ significantly 

among the three trial arms. Lifetime cannabis and cocaine use were, therefore, 

included as covariates in each of the GEE models.

After being invited for the 3-months postrandomization assessment, 51 

participants responded within five days.  After five days, 154 participants were 

sent a reminder by email, to which 35 responded within a week; 119 of them 

did not respond and were contacted by the call centre. Follow-up measures 

were collected from 143 of 205 (70%) of the randomly allocated participants, 3 

months postrandomization. These measurements were collected at a median of 

6 days (M=14.6, SD=17.5) after the first invitation had been sent. After being sent 

invitations for the 6-months postrandomization assessment, 43 participants 

responded within five days; 162 were sent a reminder by email after five days, to 

which 27 responded within a week. The other 135 participants were contacted 

by the call centre. Follow-up measures were collected from 122 of the original 

205 participants (60%) a median of seven days (M=18.4, SD=23.7) after the 

first invitation had been sent. A total of 156 participants (76%) completed at 

least one follow-up assessment. The proportion of participants who completed 

the 3-months (Fisher’s Exact test=1.400, p=0.51) and 6-months (Fisher’s 

Exact test=0.219, p=0.94) follow-up assessment did not differ among the 

three trial arms. Differences between assessment responders and assessment 

nonresponders on baseline characteristics (see Table 5.1) were explored. After 

Bonferroni correction for multiple post-hoc comparisons (adjusted p-value: 

0.05/16=0.003), no differences were found between assessment responders 

and assessment nonresponders, 3-months postrandomization. Six months 

postrandomization, however, assessment responders and nonresponders 

differed in age: M=39.4 and M=44.2, respectively, t(202)=3.622, p<0.001, but age 

was not included as a covariate in the model because the difference occurred 

after randomization. For most assessment responders (113/143, 79% at 3-months 

postrandomization; 108/122, 89% at 6-months postrandomization), the data 

were collected via Internet-based questionnaires. For a minority of them, data 

were collected via telephone interviews. After Bonferroni correction (adjusted 

p-value: 0.05/16=0.003), there were no significant differences in participants’ 

baseline characteristics between the two methods of data collection (self-report 
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vs. telephone interview). At both the 3-months and the 6-months assessment, 

there were also no significant differences between the two methods of data 

collection in terms of the number of drinks that participants reported having 

consumed during the seven days before the assessment:  at 3 months, M=30.3 

(SD=24.7) versus M=28.0 (SD=22.0), t(203)=0.554, p=0.58; at 6 months, M=31.2 

(SD=25.2) versus M=28.2 (SD=22.2), t(203)=0.524, p=0.60.

Differential changes in the trial arms across time were modelled using GEE 

(see Table 5.2). For each of the four dependent variables that were predicted 

using GEE, the Trial Arm X Time interaction was significant, indicating differential 

effects of the different interventions on outcome. These interactions need to 

be assessed in relationship to the hypotheses that were tested.  Accordingly, in 

the next section the differences between the three trial arms at 3 months and 

between the IS and IT arms at 6 months are examined. 

Table 5.2 
Variable df p

1

2

2

4

1

2

2

4

1

2

2

4

1

2

2

4
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Figure 5.2 

In all three arms, participants reported less alcohol consumption at the 

3-months follow-up compared to baseline (Figure 5.2). In the IT arm, weekly 

consumption was reduced from M=46.6 (SD=26.4) standard drinks to M=22.4 

(SD=21.3) standard drinks. In the IS arm, consumption was reduced from M=43.6 

(SD=23.8) standard drinks to M=27.0 (SD=24.8) standard drinks. In the WL arm, 

consumption was reduced from M=47.2 (SD=28.2) to M=35.5 (SD=23.6) standard 

5.2a

5.2b
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drinks. To evaluate these changes in consumption, a GEE negative binomial 

regression model was run in which alcohol consumption was the dependent 

variable; the predictor variables were Trial Arm (three levels), and Time (three 

levels); the covariates were sex, duration of alcohol problems, AUDIT baseline 

scores, lifetime cannabis and cocaine use, and MCSDS social desirability scores. 

The model showed acceptable goodness of fit in an unstructured working 

correlation matrix according to the Quasi-Likelihood under Independence 

Model Criterion (QIC): lowest: 531, highest: 566, for the five multiple imputed 

datasets. The overall test of the Trial Arm X Time interaction was significant 

(p<0.001) across all of the imputed datasets, with Wald (8) ranging from 185 

to 250.

Planned pairwise comparisons showed that participants in the IT and IS 

arms drank significantly less at the 3-months postrandomization assessment 

than participants in the WL arm: WL M=35.5 vs. IT M=22.4, t(135)=3.15, p=0.002, 

one-tailed, d=0.59; WL M=35.5 vs. IS M=27.0, t(135)=2.04, p=0.03, one-tailed, 

d=0.36) (see Table 5.3). The difference between IT and IS participants was not 

significant 3 months postrandomization, IT: M=22.4 vs. IS: M=27.0, t(134)=1.24, 

p=0.11, one-tailed, d=0.20. At 6 months postrandomization, the difference 

between IT and IS was significant, IT: M=17.8 vs. IS: M=26.2, t(134)=2.06, p=0.03, 

one-tailed, d=0.38. IT participants drank significantly fewer standard drinks 

than IS participants did in the week before the 6-months postrandomization 

assessment (see Table 5.4).

The second primary outcome measure was treatment response. In a logistic 

regression model to test its effects, treatment response at the 3-months 

postrandomization assessment was the dependent variable; trial arm was 

the predictor variable; and sex, duration of alcohol problems, AUDIT baseline 

scores, lifetime cannabis and cocaine use, and MCSDS were the covariates.  The 

full model that included the predictor and all covariates (and a constant against 

a constant-only model across the five imputed datasets) reached borderline 

significance (p<0.10) for three of the five imputed datasets, with (8) ranging 

from 9.8 to 21.3. The explained variance in treatment response was small, 

with Nagelkerke R² ranging from 0.07 to 0.14 across the five datasets. Mean 

overall percentage of cases correctly predicted was 77%. According to the Wald 

criterion, participants in the IT arm had significantly higher odds of being a 

treatment responder after 3 months than participants in the WL arm did, mean 

(1)=9.0, odds ratio (OR)=3.5 (see Table 5.3). Number needed to treat (NNT) was 

calculated as 1/absolute risk reduction. Absolute risk reduction was calculated 
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as the proportion of participants in the WL arm who did not show a treatment 

response, and was reduced by the proportion who did not show a positive 

treatment response in the IT arm. This yielded NNT=1/((58/69)-(42/68)=5 

(95% CI: 2.7–12.7), pooled one-tailed, p=0.007. Participants in the IS arm had 

nonsignificantly higher odds of a treatment response 3 months postrandomization 

than those in the WL arm, (1)=2.8, OR=2.1, NNT=1/((58/69)-(49/68))=9 (95% 

CI: -3.9–58.0), pooled one-tailed, p=0.06. Participants in the IT arm had higher 

odds of a treatment response than participants in the IS arm, but the difference 

was not significant according to the Wald criterion, (1)=2.0, OR=1.7, NNT=1/

((49/68)–(42/68))=10 (95% CI: -3.8–18.4), pooled one-tailed, p=0.10. 

Using a logistic regression model with the same predictors but with 

treatment response 6 months postrandomization as the dependent variable, the 

full model including all six predictors plus a constant against a constant-only 

model across the five imputed datasets reached borderline significance (p<0.10) 

for four of the five imputed datasets, (8) ranged from 8.5 to 30.8. The explained 

variance in treatment response was small to moderate, with Nagelkerke R² 

ranging from 0.06 to 0.19 across the five datasets. Mean overall percentage of 

cases correctly predicted was 70%. According to the Wald criterion, participants 

in the IT arm had nonsignificantly higher odds of being a treatment responder 

after 6 months than participants in the IS arm, mean (1)=7.0, OR=2.6, NNT=1/

((48/68)-(32/68))=5 (95% CI: 2.5–13.4), pooled one-tailed, p=0.06 (see Table 5.4).

For the secondary outcome measures (scores on the AUDIT, QOLS, and EQ-

5D), the pattern of results was similar to that for the primary outcome measures. 

A GEE linear regression model was run in which either AUDIT, QOLS, or EQ-5D 

UK scores were the dependent variable, Trial Arm and Time were predictors; 

and sex, duration of alcohol problems, AUDIT baseline scores, lifetime cannabis 

and cocaine use, and MCSDS social desirability scores were the covariates.  

The model yielded the following goodness-of-fit values according to the QIC 

in an unstructured working correlation matrix: (AUDIT: lowest=12,988; 

highest=13,807; QOLS: lowest=159,143; highest=168,090; EQ-5D: lowest=29; 

highest=31) for the five multiple imputed datasets. The Wald test of the Trial 

Arm X Time interaction was significant for AUDIT, (8) between 192 and 247, 

p<0.001; QOLS, (8) between 100 and 149, p<0.001; and the EQ-5D, (8) 

between 30 and 74, p<0.001. Results of the pairwise comparisons for the three 

secondary outcome variables at 3 months are shown in Table 5.3; the results at 6 
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months are shown in Table 5.4. In general, differences between WL and the two 

interventions on the secondary outcome variables were significant at 3 months 

postrandomization. Differences between IT and IS did not reach significance at 

3 months, but they were significant at 6 months postrandomization. 

Discussion

In this study, participants who had received Internet-based therapy had 

reduced their alcohol consumption 3 months after randomization more than 

had waiting-list controls. Three months after randomization, participants who 

received Internet-based self-help had also reduced their alcohol consumption 

more than had waiting-list controls. Although no support was found for the 

hypothesis that after 3 months participants receiving Internet-based therapy 

would show larger drinking reductions than those receiving Internet-based self-

help, after 6 months the former participants did show larger reductions than 

the latter. The same differences between the groups at both 3 and 6 months 

were also found for reductions in alcohol-related problems and improvements 

in quality of life. Effect sizes for the primary and secondary outcome measures 3 

months postrandomization indicated small effects for Internet-based self-help 

and small-to-medium effects for Internet-based therapy. The additional effects 

obtained for Internet-based therapy at 6 months postrandomization were small 

but statistically significant for alcohol consumption. In short, we found that both 

Internet-based therapy and Internet-based self-help are effective interventions 

for reducing harmful alcohol use, but larger effects were obtained for Internet-

based therapy than for Internet-based self-help. 

Generalizations of the study’s results should be made in the light of 

the sample of harmful users of alcohol who participated. Participation was 

not restricted to drinkers meeting diagnostic criteria for alcohol abuse or 

dependence. Rather, individuals who scored 8 or higher on the AUDIT were 

included. A cut-off score of 8 was chosen because previous studies using it 

have found very favourable sensitivity and usually lower, but still acceptable, 

specificity for ICD-10 (World Health Organization, 2005) diagnoses of current 

alcohol use disorders and risk of future harm (Babor, Higgins-Biddle, Saunders, 

& Monteiro, 2001). Additionally, consistent with earlier research (Riper et al., 

2008), both men and women who reported having drunk more than 14 standard 

drinks in the previous week were included in the study. The sample comprised 

relatively well-educated individuals, many of whom were employed full-time. 
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These individuals represent a “new population” of harmful alcohol users who 

can be reached with Internet-based interventions (see Blankers et al., 2008; 

Cunningham et al., 2009; Postel et al., 2005; Riper et al., 2008). A potential threat 

to the generalizability of the current results could arise if drinkers who had been 

invited to participate but declined were markedly different from those who did 

participate. However, participants’ AUDIT scores obtained during the screening 

phase indicated that this was not the case. Furthermore, the study was designed 

as a pragmatic clinical trial in that (a) clinically relevant alternative interventions 

were selected for comparison, (b) a diverse sample of participants was included, 

(c) participants from heterogeneous settings were recruited, and (d) a variety of 

health outcomes measures was collected (Tunis, Stryer, & Clancy, 2003). Based 

on these considerations, generalizability of the results to ordinary treatment 

contexts can be considered high.

The effect size obtained for Internet-based self-help compared to the waiting 

list control after three months (d=0.29) is consistent with previous findings. To 

the best of our knowledge, this study was the first one to evaluate synchronous 

Internet-based therapy for harmful alcohol users in a randomized controlled 

design. For customary, face-to-face CBT/MI brief interventions for alcohol 

problems, short-term (6 months or less) effect-sizes have ranged from d=0.14 

(Magill & Ray, 2009) to d=0.60 (Vasilaki, Hosier, & Cox, 2006). For Internet-based 

interventions for depression and anxiety, interventions with therapist support 

show substantially larger effect sizes than Internet-based interventions without 

therapist support (i.e., d=1.00 vs. d=0.24; Spek et al., 2007). The results of the 

study presented in this chapter show that although the effect size obtained for IT 

compared with IS was significant after 6 months (d=0.38, p=0.03), the differential 

effect size of the interventions with and without therapist involvement was 

modest when compared to Spek et al. (2007)’s results.

With assessment completion rates of 70% at 3 months and 60% at 6 months, 

participant attrition might be a limitation of this study. Attrition rates in 

e-health studies (Eysenbach, 2005) and in brief face-to-face and self-help 

interventions (Miller & Wilbourne, 2002) tend to be relatively high. Addressing 

participant attrition and missing data is, therefore, of high importance. Dropout 

was minimized in the current study by supporting the data collection by a call 

centre and rewarding participants with gift coupons for their participation. 

E-mail messages aimed at motivating participants were sent to those who had 

not responded to earlier invitations to complete an assessment. An intention-to-

treat analysis was performed in which missing data were imputed with Amelia 
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II multiple imputation software for R (Honaker, King, & Blackwell, 2008). A 

secondary per-protocol analysis was performed in order to assess the sensitivity 

of the current data to Amelia II’s assumptions. The results led to comparable 

results and identical conclusions and are, therefore, not presented in this 

chapter. This thorough approach to minimize the negative impact of participant 

attrition could be considered a strength of this study.

Data collection in this study was based solely on self-reports. Several studies 

have shown that the reliability and validity of self-report measures given over 

the Internet are acceptable (Del Boca & Darkes, 2003). Some studies have also 

validated instruments used in addiction research for use over the Internet. 

For example, Brodey et al. (2004) demonstrated the validity of Internet-based 

self-report administration of the Addiction Severity Index. Using non-invasive, 

self-report measures is the preferred method for obtaining information 

about participants’ alcohol or other substance use at relatively low cost. In 

clinical trials that use self-selected research participants, biochemical tests 

and collateral informant reports do not add sufficiently to the accuracy of self 

reports to warrant their routine use (Babor, Steinberg, Anton, & Del Boca, 2000). 

Nevertheless, some factors do influence their validity. An important influence on 

the accuracy of self-report data is participants’ memory limitations. For example, 

how accurately can participants retrospectively recall the number of drinks they 

consumed at a particular time in the past? The TLFB methodology, which was 

used in this study to collect quantitative information about participants’ alcohol 

consumption during the last 7 days, has been shown to be valid and reliable (e.g., 

Sobell, Maisto, Sobell & Cooper, 1979; Sobell, Sobell, Klajner, Pavan, & Basian, 

1986; Tonigan, Miller, & Brown, 1997). The TLFB can be administered as an 

interview, self-administered, or administered by computer. This method involves 

asking clients to retrospectively estimate their daily alcohol consumption prior 

to the interview over a time period that can range from 7 days to 24 months. 

Important steps are taken to maximize the accuracy of the data: (a) a standard 

drink of alcohol is defined; (b) for days when the respondent did not drink, 

he or she is told to report 0 drinks rather than leaving the answer blank; and 

(c) memory aids are used to help the person remember the drinking pattern 

on the days when alcohol was consumed. Toll, Cooney, McKee, and O’Malley 

(2006) validated the use of the TLFB over a 7-day time horizon, which the 

current study also used. They compared reports of alcohol consumption using 

a daily interactive voice response system with the TLFB and found moderate-

to-high correlations between the two ways of reporting drinking. In addition, a 
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brief estimate of alcohol use over 7 days at baseline has been found to provide a 

representative assessment of number of drinks per drinking day in a comparison 

with time windows of 30 and 60 days (Toll, Leeman, McKee, & O’Malley, 2008). 

Another important safeguard is to try to prevent participants from answering 

in a socially desirable manner (Langenbucher & Merrill, 2001). Internet-based 

data-collection could have a positive influence in this regard. It has been shown, 

for instance, that in the absence of a research confederate, answers to survey 

questions collected using a computer interface are more reliable than when 

a confederate is present (Tourangeau, Steiger, & Wilson, 2002). In the current 

study, we included a social desirability scale in order to control statistically for 

the tendency to give socially desirable answers. A final consideration has to do 

with the interpretation of the MI competence score. The interpretation of this 

figure is difficult, given its low ICC value of 0.34, as the reliability of the MI score 

is less than would be desirable.

Including an untreated waiting-list control group in this study was necessary 

for answering the research questions, but doing so was difficult from an ethical 

point of view. On the one hand, it was important to include an untreated control 

group in order to assess the full impact of Internet-based therapy and Internet-

based self-help. On the other hand, it would have been desirable to provide 

treatment with a minimal delay to all participants who needed treatment for 

their alcohol use. These incompatible motivations were resolved by offering 

the control group treatment after the first follow-up assessment had been 

completed - a solution that Andersson et al. (2006) also used.

An alternative approach to using the IT intervention would have been 

to include telephone contact as the communication medium between the 

participant and the therapist. There were, however, advantages to having written 

interaction between the two of them. One advantage was the high degree of 

perceived anonymity that it provided. Perceived anonymity helps to facilitate 

self-disclosure, openness, and disinhibition (Rochlen, Zack, & Speyer, 2004; 

Suler, 2004). It makes the problem behaviour, which the participant is often 

ashamed of, easier to discuss, so that therapy can be delivered more directly. 

Another advantage of written communication is that it allows participants the 

possibility of rereading the interaction between themselves and their therapist. 

The therapeutic intervention is still available to the participant after the chat 

session has ended; this has been found to support the therapeutic process 

(Suler, 2004).

Based on this study and previous results, the use of Internet-based CBT/
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MI self-help and therapy for harmful alcohol use is backed by evidence on its 

effectiveness. When implemented in regular health care, such interventions are 

able to attract an insufficiently addressed population and will be ubiquitously 

available because they are Internet-based. The number of harmful drinkers for 

whom CBT is available will grow because of these Internet-based interventions. 

Internet-based self-help reduces alcohol use at minimal or no costs to the 

participant. Internet-based therapy could make access to therapists more 

equitable by providing a service to clients in areas where therapist availability is 

currently limited (Kessler et al., 2009).

Some important questions were not addressed in the current study. Although 

some basic analysis of the text-based chat contacts has been performed and 

is presented, a more extensive analysis of these data is being planned. This 

is important for relating treatment integrity and treatment adherence to 

participant characteristics and clinical outcome. Overall, the results of the 

current study support the effectiveness of Internet-based therapy and Internet-

based self-help for harmful use of alcohol. After 6 months, the more intensive 

Internet-based therapy program with synchronous therapist contacts led to 

better outcome than did the less intensive self-help program. Internet-based 

interventions are able to attract a new population of harmful drinkers into 

treatment, including men and women who often are gainfully employed but 

have a clear need for assistance in tackling their harmful alcohol use. Internet-

based self-help is effective, but Internet-based therapy is more effective for 

reducing harmful alcohol use.

References
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Abstract

Aims To assess the cost-effectiveness and cost-utility of internet-based 

therapy (IT) and internet-based self-help (IS) for harmful use of alcohol using 

patient-level data.

 Economic evaluation from a societal perspective alongside a 

pragmatic randomized controlled trial. The incremental cost-effectiveness 

of internet-based therapy (IT) compared to internet-based self-help (IS) was 

assessed.

 A substance abuse treatment centre (SATC) in Amsterdam, the 

Netherlands. Data was collected over the years 2008-2009.

 A total of 136 participants were included, 51% was female, age 

was 41.5 (SD=9.83) years on average. Reported alcohol consumption and AUDIT 

scores indicated unhealthy drinking behaviour at baseline.

 Self-reported outcome data were collected prospectively at 

baseline and six months after randomization. Cost data were extracted from 

SATC cost records, and sex- and age-specific average productivity cost data for 

the Netherlands.

 The median incremental cost-effectiveness ratio (ICER) was 

estimated at €3,683 per additional treatment responder, and €14,710 per 

gained quality adjusted life year (QALY). At a willingness to pay €20,000 for 

one additional QALY, IT has a 60% chance of being more cost-effective than IS. 

Sensitivity analyses tested the robustness of the findings.

 IT offers better outcomes for money than IS, and might therefore 

be considered as a treatment option, either as first line treatment in a matched 

care approach or as a second line treatment in the context of a stepped-care 

approach.
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Introduction

Harmful alcohol use is the number three leading contributor to global burden 

of disease (Rehm, Taylor, & Room, 2006) and causes 3.8% of global mortality 

(Rehm et al., 2009). Estimates of associated economic costs show that more than 

one percent of gross domestic product in high- and middle-income countries 

is attributable to the negative consequences of alcohol consumption (Casswell 

& Thamarangsi, 2009). The magnitude of this burden partly results from a 

treatment gap: the majority of people suffering from alcohol use disorders is 

not receiving any form of treatment (Kohn, Saxena, Levav, & Saraceno, 2004). 

Among the possibilities to bridge this treatment gap is the development and 

use of accessible, efficient and innovative treatment, for example using Internet 

communication technology.

Both internet-based self-help (Cunningham, Wild, Cordingley, van Mierlo, & 

Humphreys, 2009; Riper et al., 2008; Rooke, Thorsteinsson, Karpin, Copeland, & 

Allsop, 2010) and internet-based therapy (Blankers, Koeter, & Schippers, 2011) 

have been found to be effective treatment approaches for harmful alcohol users, 

and could perhaps be used sequentially in a stepped-care format. Internet-

based therapy leads to larger long-term effects than internet-based self-help 

in the treatment of depression (Spek et al., 2007; Titov, et al., 2010), anxiety 

(Robinson et al., 2010; Spek et al., 2007) and problem drinking (Blankers. Koeter, 

& Schippers, 2011). It is more demanding for both participants and therapists, 

and likely to be more costly to provide than internet-based self-help.

The cost-effectiveness of internet-based treatment approaches is often 

assumed, but not well supported (Whitten et al., 2002). Recently, studies have 

been published on the cost-effectiveness of internet-based interventions for 

depression (Gerhards et al., 2010), weight management (Rasu, Hunter, Peterson, 

Maruska, & Foreyt, 2010), and internet-based self-help for harmful alcohol use 

(Smit, Riper, Schippers, & Cuijpers, 2008). The cost-effectiveness of therapist-

led internet-based interventions for harmful use of alcohol has not yet been 

supported however.

This chapter presents an economic evaluation assessing the cost-effectiveness 

and cost-utility of internet-based therapy (IT) compared to internet-based self-

help (IS) for harmful alcohol use. It addresses the question whether IT or IS is 

preferable in terms of cost-effectiveness and cost-utility.
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Methods

Data for this cost-effectiveness analysis were collected alongside a pragmatic 

randomized controlled trial (RCT) on the effectiveness of IT relative to IS. The 

trial was conducted in the Netherlands in the year 2008-2009. Adult harmful 

drinkers were randomly assigned to IT, IS, or an untreated waiting list. Waiting 

list data is not presented in this chapter, because in economic evaluation one 

prefers to compare the intervention of interest (IT) with its best alternative, in 

this case IS, rather than a waitlisted control group.

For inclusion, applicants had to be (a) between 18-65 years old, (b) inhabitant 

of the Netherlands with healthcare insurance coverage, have (c) internet access 

at home, (d) a score above eight on the Alcohol Use Disorders Identification Test 

(AUDIT) (Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) and report (e) an 

average weekly consumption of more than 14 standard drinking units (containing 

ten grams of ethanol per unit). Exclusion criteria were (a) prior substance abuse 

treatment, (b) history of alcohol delirium or drug overdose, (c) severe coronary 

or intestine diseases, (d) schizophrenia, epilepsy or suicidal tendencies, (e) 

extensive illegal substance use in the last month, and (f) unavailability of more 

than two weeks during the study. Outcome data were collected at baseline, 

three months and six months after randomization (Figure 6.1). All participants 

provided informed consent prior to randomization and enrolling in the study. 

Elsewhere, we published on study design Blankers, Koeter, & Schippers, 2009) 

and clinical outcomes (Blankers, Koeter, & Schippers, 2011).

Both IT and IS were based on cognitive behavioural therapy (CBT) and 

motivational interviewing (MI) techniques. IS was an internet-based, non-

therapist involved treatment program, based on a CBT/MI treatment protocol (de 

Wildt, 2000). In IS participants were introduced to various treatment exercises. 

Through the exercises, participants acquired skills and knowledge about coping 

with craving, drinking lapses, peer pressure, and how to stay motivated in 

risky situations. IT used identical CBT/MI based (de Wildt, 2000) treatment 

modules, but was extended with seven synchronous text-based individual chat-

therapy sessions, lasting 40 minutes each. Chat sessions were accompanied by 

homework assignments. Each of the chat-therapy sessions had its own theme, 

for example monitoring and goal-setting, self-control, recognition of high-
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risk situations, coping with feelings of craving, and preventing relapse. Each 

participant was assigned to a personal therapist at the start of IT. All IT therapists 

were employed by the collaborating substance abuse treatment centre (SATC) 

and had received training in CBT/MI counselling and additional courses in the 

delivery of protocolized internet-based CBT/MI therapy to harmful users of 

alcohol.

Figure 6.1 ts

This economic evaluation was performed from the societal perspective. All 

costs related to IT/IS intervention costs, healthcare uptake, opportunity costs of 

the participant’s time (valued as leisure time), and productivity losses due to 

absenteeism and presenteeism were included. All costs are expressed in Euro 

and were indexed to the reference year 2010 using an inflation correction based 

on the Harmonised Index of Consumer Prices (HICP) (Global-rates.com, 2010). A 

cost overview is presented in Table 6.1.

IT/IS intervention costs consisted of software development costs, ICT service 

costs, overhead costs, and – for IT only – therapist-related costs. Presented 

software development costs and ICT service costs were based on SATC cost 
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Table 6.1 

records. These costs were collected over the years 2004-2009. ICT service costs 

were based on averaged annual costs and include server rent costs, software 

security costs, and a monthly ICT support fee. Overhead costs were based on 

actual time investment estimations. Time invested was multiplied by labour 

costs based on collective labour agreement wages, with 50% additional employer 

costs which cover overhead and insurance fees. Development, ICT service and 

overhead costs were divided by a monthly number of program participants (25 

for IT, 50 for IS), based on SATC record keeping. Therapist costs were based on 

the actual chat-contact time, with an added 10 minutes per chat-session for 

supervision and administrative work. Therapist work time was valued based 

on average sex-, age- and profession-specific labour costs in the Netherlands 

(Oostenbrink, Bouwmans, Koopmanschap, & Rutten, 2004), which resulted in 

€1.32 per minute in 2010. This labour cost price was in line with the costs (€80) 

for a single contact session with a primary care psychologist in the Netherlands 

in 2009 (Hakkaart-van Roijen, Tan, & Bouwmans, 2010).

Participants costs were restricted to a valuation of their time investment, 

valued as leisure time, €9.18 per hour (Oostenbrink et al., 2004), hence assuming 

that the therapy was not received during office hours. Time investment for 

participants per treatment session was 20 minutes (based on user inquiry) plus 

the therapy duration in case of IT chat-therapy. These 20 minutes included the 

time participants spent on homework assignments.

Data on productivity losses in paid work were collected using the Short 

IT IS

1 1

hour

hour

1 1

1 1

1 1

hour

hour

hour
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Form-Health Labour Questionnaire (SF-HLQ) a subscale of the Trimbos/iMTA 

questionnaire for Costs associated with Psychiatric illness (TiC-P) (Hakkaart-

van Roijen, van Straten, Donker, Tiemens, 2002). Using the SF-HLQ, data on 

productivity losses stemming from absenteeism and presenteeism were 

collected. To value inefficient job performance, these data were combined 

with sex and age-specific mean productivity cost data for the Netherlands 

(Oostenbrink et al., 2004). An elasticity estimate of 0.8 was used, as suggested 

by the Netherlands Economic Institute (de Koning, & Tuyl, 1984). By applying 

this elasticity measure, it was assumed that in case of absence, an estimated 

20% of the production had not been lost, but was compensated for by a firm’s 

internal labour reserves. Considering the limited time horizon of collected cost 

data in this study, duration of absenteeism was valued according to the human 

capital approach. Cost were therefore regarded as accrued for the full period of 

absenteeism, and not limited to a friction period (Koopmanschap, Rutten, van 

Ineveld, & van Roijen, 1995).

Additional societal costs were calculated using a macroscopic approach 

based on global burden of disease and injury data (Rehm et al., 2009).  For high-

income countries such as the Netherlands, productivity losses are the primary 

contributor to total alcohol-attributable costs: productivity loss accounts for 

72.1% of the overall societal costs (Rehm et al., 2009). Additional healthcare 

resource costs (12.8%) and law-enforcement costs (3.5%) were estimated based 

on productivity cost data. Costs due to property damage, administration or 

social work services, which contribute 11.6% to the overall societal costs (Rehm 

et al., 2009) were not taken into account – as these costs are excluded in most 

economic evaluations.

Costs due to productivity losses and additional societal costs were subjected 

to sensitivity analyses, in which alternative costing scenarios were explored. 

These costs were selected in order to model the uncertainty surrounding the 

main cost-drivers. The timeframe for this study was six months; therefore all 

time-variant costs were calculated for a six month period.

The central clinical outcome measure was treatment response, defined in the 

study protocol as alcohol consumption within the British Medical Association 

boundaries (i.e. no more than 14 standard drinking units for women, and no 

more than 21 units for men, per week) (British Medical Association, 1995), with 

the additional provision that participants did not present with a deterioration 
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of more than 10% on either the AUDIT (Saunders et al., 1993), the Flanagan 

Quality Of Life Scale (QOLS) (Flanagan, 1978) and the global severity index (GSI) 

composite score of the BSI (Derogatis & Melisaratos, 1983). That is, any such 

deterioration precludes our definition of treatment response. Positive treatment 

response, meeting these criteria, should be interpreted as desirable outcome of 

treatment.

The central outcome for the cost-utility analysis is quality adjusted life years 

(QALYs) as calculated with the EuroQol EQ-5D (EuroQol Group, 1990) using 

Dolan’s (1997) UK tariff to obtain preference-based utilities (Dolan, 1997). The 

utilities were based on the preference that a representative sample from the 

UK population has for any particular set of health states, ranging from 0 (worst 

possible health: death) to 1 (perfect health). QALYs were calculated taking into 

account the six month timeframe of this study.

All analyses were carried out on an intention-to-treat basis. Missing data 

issues were handled using multiple imputation. It has been found that the 

multiple imputation software package Amelia II (Honaker, King, & Blackwell, 

2008) for R (R Development Core Team, 2010) leads to the most accurate result 

in the type of data used in this study (Blankers, Koeter, & Schippers, 2010). Using 

this software, the original dataset was imputed five times.

Analyses were performed on each of these five datasets separately and the 

outcomes were then combined using Rubin’s rules for combining estimates 

obtained from multiply imputed datasets (Rubin, 1987). Analyses were 

performed using SPSS 17.0 (SPSS Inc., 2008) and R 2.11.0 (R Development Core 

Team, 2010) software.

Cost and effect data were analyzed according to methods suggested by 

Drummond and colleagues (Drummond, Sculpher, Torrance, O’Brien, & Stoddart, 

2005). For all participants, units of health care (e.g., sessions, contacts), time 

investments, and productivity losses were multiplied by associated costs. 

Differences in costs and effects between IT and IS were calculated at the six 

month follow-up measurement, because randomization had resulted in 

excellent comparability across conditions at baseline (see Table 6.2). Confidence 

intervals for differences were calculated using non-parametric bootstrapping.
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1,000 non-parametric bootstrapped (Efron, 1979) samples (n=68 per trial 

arm) were extracted from each of the five multiple imputed datasets. For each of 

these five times 1,000 bootstrapped samples, the incremental costs, incremental 

effects, and incremental cost-effectiveness ratio (ICER) were calculated, by 

dividing the incremental cost of providing IT instead of IS by the incremental 

effect of IT over IS. As effects, two outcome measures were used: (a) proportion 

of treatment responders, and (b) EQ-5D utility scores.

The resulting 1,000 ICERs per dataset were used for further calculations 

and plotted on the cost-effectiveness plane (Black, 1990) (Figure 6.2). The 

reference intervention (IS in this study) was positioned in the origin of the cost-

effectiveness plane. On the horizontal axis, differences in health gains between 

IT and IS were indicated, the vertical axis represented differences in costs. Along 

the horizontal and vertical axis, Figure 6.2 is divided in quadrants, each with 

a specific interpretation. ICERs that fall in the upper-right quadrant indicate 

that better health was generated by IT for additional costs; the lower-left 

quadrant indicates a reduction in health gains for fewer costs. In the upper-left 

quadrant, IT is dominated by IS, as poorer health outcomes are obtained in IT at 

additional costs. In the lower-right quadrant, the opposite is true: IT dominates 

IS because better health outcomes are obtained for fewer costs. The distribution 

of the bootstrapped ICER’s over the quadrants provides information about the 

probability that IT falls within any of the quadrants, in comparison to IS. The 

median values of the bootstrapped ICERs are presented in Table 6.3.

Based on the distribution of the ICERs over the cost-effectiveness plane, cost-

effectiveness acceptability curves (CEACs) (van Hout, Gordon, & Rutten, 1994) 

were drawn (Figure 6.3). The CEACs show the probability that IT is more cost-

effective than IS, as a function of the willingness to pay (WTP) for one additional 

unit of effect (one treatment responder or one QALY). At a probability of 0.5 on 

the vertical axis, the indifference point is reached. Above this indifference point, 

IT is to be preferred over IS with regard to cost-effectiveness. The WTP is an 

unknown quantity and therefore presented as a series of WTP increments on 

the horizontal axis.
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To test the robustness of the economic evaluation, a sensitivity analysis was 

performed in which the most relevant cost drivers were varied (Table 6.4). First, 

the cost-effectiveness analysis was replicated from the healthcare provider 

perspective, including only healthcare costs in the analysis. In other alternative 

scenarios, the influence of the largest, most relevant differential cost drivers 

was explored. These costs drivers were raised and lowered independent of each 

other, in order to test the influence of their independent adjustments on the 

median ICER and the likelihood that IT is more cost-effective than IS.

Results

Of the 136 participants included in this cost-effectiveness analysis, 68 were 

allocated to IT, and 68 to IS. Almost equal proportions men (49%) and women 

(51%) participated in this study (Table 6.2). On average, they were 41.5 (SD=9.83) 

years old. Reported drinking frequencies and AUDIT composite score indicate 

that the participants showed unhealthy drinking behaviour at baseline. None of 

the baseline characteristics differed significantly between the groups. 

 

Per participant costs in IT and IS, and bootstrapped incremental costs are 

presented in Table 6.3. All costs are estimated for the six months preceding 

follow-up. Total intervention costs for IT and IS are on average €283 and €12, 

respectively (Table 6.1). For both groups, the largest cost drivers at follow-up 

are costs due to productivity losses (IT: €1,331; IS: €886). Total average societal 

costs for IT are at €2,010 higher than the average €1,120 for IS. Median difference 

of the societal costs between IS and IT is €845, which means that IT is more 

costly than IS from a societal perspective. The main incremental cost drivers are 

productivity costs and intervention costs. 

Table 6.3 shows the treatment response proportion and the EQ-5D scores 

for participants allocated to IT and IS. In IT, 36/68 (probability: 36/68=0.53) 

responded to treatment after six months, in IS 20/68 (probability: 20/68=0.29). 

Incremental effectiveness of IT compared to IS was therefore 0.53-0.29=0.24. 

Dolan’s (1997) EQ-5D scores for IT and IS at six months, which can be used for  
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Table 6.2 

Table 6.3 

Variable t / Fisher p

IT IS
Variable M SD M SD

283 236 12 0
241 236 0 0

23 0 5 0
15 0 2 0

4 0 4 0
95 103 22 37

1331 5774 886 4215
1114 5704 536 3800

217 847 350 1637
301 1305 200 953

2010 7141 1120 5167
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cost-utility analysis, were 0.89 and 0.78, respectively. The incremental score 

of IT compared to IS can be calculated as 0.89-0.78=0.12. Considering the six-

month timeframe of this study, the number of incremental QALYs gained 

with one IT intervention compared to one IS intervention can be calculated at 

0.12*(6/12)=0.06 (Drummond et al., 2005). 

By dividing the incremental costs by the incremental effects, the mean 

incremental cost-effectiveness ratio (ICER) of IT compared to IS from the societal 

perspective is calculated as €845/0.24=€3,521 for one additional treatment 

responder, six months after inclusion. Using the bootstrapping procedure, the 

median ICER was estimated at €3,683. In the cost-effectiveness plane (Figure 

6.2a), each dot represents a bootstrapped mean ICER. By calculating the 

proportion of dots in each of the four quadrants, it was found that IT has a 79% 

probability to lead to additional effects at additional costs relative to IS. 20% fell 

in the dominant quadrant, indicating that there is a 20% likelihood that IT leads 

to additional effects at lower societal costs (Table 6.4). With treatment response 

as the clinical outcome, the cost-effectiveness acceptability curve (CEAC, 

see Figure 6.3a) suggests that a WTP of €8,000 or €12,000 for one additional 

treatment responder corresponds to a likelihood of IT being more cost-effective 

than IS of 76% and 87%, respectively (Table 6.4).

The mean incremental societal costs for one additional QALY gained by IT 

compared to IS are €845/0.06=€14,083. The median ICER for one extra QALY was 

estimated at €14,710. In the cost-utility plane (Figure 6.2b), each dot represents 

a bootstrapped mean ICER. Based on this figure, an 80% probability that IT leads 

to additional QALYs at additional costs was found. 20% of the ICER’s fell in the 

dominant quadrant. The CEAC (Figure 6.3b) suggests that with a WTP of €20,000 

for one additional QALY, the probability that IT is more cost-effective than IS is 

60% (Table 6.4).

In Table 6.4, alternative costing scenarios are explored. From the healthcare 

provider perspective, the median ICER was €1,157 per additional treatment 

responder, or €4,693 per additional QALY. In other alternative costing scenarios, 

the main incremental cost drivers (intervention costs, costs due to productivity
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Figure 6.2 

   
Figure 6.3 

losses, associated societal costs) were adjusted over a range of ±60%, in order to 

explore their impact on the ICERs. As the additional societal costs (additional 

healthcare costs, law-enforcement costs) depend on the costs for productivity 

losses, those were adjusted over the same range. The results for ±40% adjustments 

are presented in Table 6.4. It was found that ICERs were more sensitive to changes 

in productivity losses than to changes in intervention costs. Adjustments in both 

intervention and productivity costs led to the largest changes in ICERs. 

Figure 6.4 presents CEACs for the different sensitivity analyses over a ±60% 

adjustment range. In all sensitivity scenarios, the point of indifference from 
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Figure 6.4 

cost-effectiveness perspective between IT and IS was below a willingness-to-

pay of €20,000 per QALY, indicating that in any alternative scenario IT is to be 

preferred over IS at a willingness-to-pay of €20,000 or more per QALY.

Discussion

In this societal perspective cost-effectiveness analysis, it was found that the IT 

intervention achieves almost double (0.53 versus 0.29) the number of treatment 

responders at six months, at an incremental cost of €845 ( equivalent to £657 

using purchasing power parity (PPP) for the reference year 2010; Organisation 

for Economic Co-operation and Development, 2011). Hence, one additional 

treatment responder for IT compared to IS was achieved at a median incremental 

cost of €3,683 (£2,862). IT led to better EQ-5D health utility outcome and gained 

one additional QALY at a median incremental cost of €14,710 (£11,433). At the 

willingness to pay €20,000 (£15,544) (Raad voor de Volksgezondheid en Zorg, 

2006) for one QALY gained, IT has a 60% probability of being more cost-effective 

than IS. Results are somewhat sensitive to large adjustments in societal costs, 

but also the alternative cost scenarios were in favour of IT, provided that people 

are willing to pay for an additional unit of health gain. 

The maximum willingness-to-pay per QALY is still a matter of debate, but 

the presented figure of €20,000 is (for high-income countries) is conservative 

0.0
0.2
0.4
0.6
0.8
1.0

0.0
0.2
0.4
0.6
0.8
1.0

0.0
0.2
0.4
0.6
0.8
1.0

0 10 20 30 40 50

adjustment 0.0
0.2
0.4
0.6
0.8
1.0

0.0
0.2
0.4
0.6
0.8
1.0

0.0
0.2
0.4
0.6
0.8
1.0

0 20 40 60 80 100

adjustment

111001MBlankers-PhD-Thesis.pdf   131 1-10-2011   21:26:08



132

compared to the World Health Organization recommendation of a maximum 

cost per QALY (prevented Disability-Adjusted Life Year, DALY) of three times the 

gross domestic product per capita (€88,000 for the Netherlands in 2010) (World 

Health Organization, 2001). The main findings of this study indicate that from 

a cost-effectiveness perspective, IT could be adhered to instead of IS, but it is 

clear that the cost of providing IS from a healthcare provider perspective are 

only a fraction of those of providing IT. Arguably, an alternative approach to this 

decision can be proposed. By implementing a stepped-care approach, in which 

a client is first referred to IS, and referred to IT if desirable results have not been 

achieved after IS, healthcare provision costs might be minimized.

The number of published cost-effectiveness analyses of internet-based 

interventions for harmful users of alcohol is limited. Smit and colleagues (2008) 

found that internet-based self-help has a 73% probability of being a dominating 

intervention from a cost-effectiveness point of view compared to a text-only 

information leaflet. They found a negative ICER ( $13,950, i.e. cost savings), mainly 

due to lower costs due to productivity losses in the self-help intervention for 

harmful alcohol use. In the current study, the relative reduction in productivity 

losses between the two active interventions was not replicated. Solberg and 

colleagues (Solberg, Maciosek, & Edwards, 2008) reviewed cost-effectiveness 

studies from the healthcare provider perspective for brief (non internet-based) 

alcohol interventions published between 1992 and 2004. The number of QALYs 

gained was found to be highly sensitive to the effectiveness of counselling. They 

found that screening and brief counselling compared to no intervention had an 

overall ICER of (year 2000) $1,755 per QALY gained. Compared to this figure, the 

median incremental cost per QALY for IT compared to IS is less favourable. On 

the other hand, lower cost per gained QALY can be expected when a comparison 

between an active intervention and no intervention is made. 

A limitation of this study stems from the generalizability of the cost data. 

The reported software costs were based on actual cost records, which may be 

different in other situations. The actual time invested by the participants could 

not be obtained from the intervention data and was therefore estimated based 

on inquiry of participants. Productivity costs were collected over a period of two 

weeks before the moment of data-collection, in correspondence with the SF-
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HLQ manual (Hakkaart-van Roijen et al., 2002). The reported costs over this two 

week period were extrapolated over a period of six months. This method was 

found to be valid in patients with cluster B personality disorders (Soeteman, 

Hakkaart-van Roijen, Verheul, & Busschbach, 2008) but has not been validated 

in the current population of harmful alcohol users. 

In order to estimate full societal costs, productivity losses cost data were 

measured using the SF-HLQ, but healthcare costs besides the focal intervention 

and law-enforcement were estimated based on Rehm and colleagues (2009). 

Two potential issues arise in working along this line: (a) data presented in 

Rehm et al. (2009) are based on the complete population of alcohol consumers, 

not only harmful users, and (b) it may not be true that all costs included as 

societal costs are drinking related. Because additional healthcare costs and law-

enforcement costs are dependent on productivity costs only, a potential bias 

in the measurement of productivity costs are leveraged into the additional 

healthcare costs / law-enforcement costs. The reported societal costs may 

therefore overestimate or underestimate the actual societal costs related to 

harmful use of alcohol. Because of these limitations, a sensitivity analysis has 

been performed.

Strength of the current study is the randomized study design. By collecting 

patient-level cost data alongside a pragmatic RCT, this study has both a good 

comparability of the populations in the two interventions as a consequence of 

random allocation, and acceptable external validity as a result of the pragmatic 

approach. Before proceeding with the cost-analysis, missing observations were 

multiply imputed, using a validated technique. Failing to account for missing 

costs data properly can produce biased results (Burton, Billingham, & Bryan, 

2007; Marshall, Billingham, & Bryan, 2009; Noble, Hollingworth, & Tilling, 

2010). Finally, we subjected our base-case results to cost-adjustments in the 

context of a sensitivity analysis. Although the exact figures changed, our main 

findings were stable in the alternative costing scenarios presented in Table 6.4: 

at a willingness to pay of €20,000 per QALY gained, IT offers equal or better 

outcomes for money than IS, and might therefore be considered as a possible 

treatment option, either as first line treatment in a matched care approach or as 

a second line treatment in the context of a stepped-care approach.
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Abstract

 Internet-based interventions for harmful alcohol use are seen as 

attractive and although these interventions will lead to a desirable outcome for 

a proportion of the participants, others will not achieve the desired result. In this 

study, harmful users of alcohol have been partitioned in subgroups with low, 

intermediate or high probability of positive treatment outcome using splitting 

variables in a recursive partitioning classification tree analysis.

 Data used were obtained in a randomized controlled trial in which 

the effectiveness of two Internet-based interventions for harmful use of alcohol 

was tested. The main outcome variable was treatment response, a dichotomous 

outcome measure for successful treatment. Potential baseline predictors were 

identified based on a literature review. Candidate splitting variables were 

selected using univariate regression. Then, a classification tree was constructed 

using recursive partitioning software.

Results From the 46 baseline predictors considered based on a literature 

review, five variables were selected as candidate splitting variables. Two 

variables were used as splitting variables in the classification tree model: 

living alone, and interpersonal sensitivity. Based on a leave-one-out jackknife 

approach, moderate support was found for the robustness of the classification 

tree.

 Harmful alcohol users in a shared living situation, with a 

high score on interpersonal sensitivity, have significantly higher probability 

of positive treatment response to internet-based interventions than other 

participants. The sensitivity and specificity of a derived classification model are 

however insufficient to develop a screening algorithm with clinical utility.
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Introduction

Harmful alcohol use is a major contributor to the global burden of disease 

(Rehm, Taylor, & Room, 2006) and is considered to be the main cause of almost 

4% of global mortality (Rehm, Mathers, Popova, et al., 2009). The magnitude 

of this burden partly results from the treatment gap. Treatment gap is the 

difference between the prevalence of a disorder and the treated proportion of 

individuals affected by this disorder (Kohn, Saxena, Levav, & Saraceno, 2004). 

The development and use of innovative treatment options, for example Internet-

based interventions, is one of the possibilities to narrow the treatment gap for 

alcohol use disorders.

Internet-based interventions are seen as attractive to harmful users of 

alcohol with relatively mild conditions (Blankers, Kerssemakers, Schramade, 

Nabitz, & Schippers, 2008; Cunningham, Wild, Cordingley, van Mierlo, & 

Humphreys, 2009; Postel, de Jong, & de Haan, 2005; Riper, Kramer, Smit, et al., 

2008). Moreover, these interventions have been found effective in addressing 

harmful drinking behaviour and improve quality of life (e.g. Blankers, Koeter, 

Schippers, 2011; Postel, de Haan, ter Huurne, Becker, & de Jong, 2010; Riper et 

al., 2008; for a review see: Rooke, Thorsteinsson, Karpin, Copeland, & Allsop, 

2010). There are also indications that Internet-based alcohol interventions are 

cost-effective (Smit, Riper, Schippers, & Cuijpers, 2008; Chapter 6).

Although these interventions will lead to a desirable outcome for a part 

of the participants, another part will not achieve the desired result. This 

heterogeneity in treatment success can be observed in some recently published 

studies. Postel et al. (2010) found that three months after baseline 32% of the 

alcohol E-therapy participants had not reached a drinking level within the 

British Medical Association (BMA) guideline (no more than 21 standard glasses 

per week for men, 14 standard glasses per week for women). Riper et al. (2008) 

conclude that after six months, the majority (83%) of the participants in their 

‘Drinking Less’ Internet-based self-help program still drunk more than the 

BMA guideline suggests. The study by Blankers, Koeter and Schippers (2011) 

reports an unsuccessful treatment outcome for 71% of the self-help program 

participants, and for 47% of the Internet-therapy program participants, six 

months after baseline. Apparently, Internet-based alcohol interventions are 

effective for some, but ineffective for others.

A large number of studies have explored clinical outcome predictors of 

regular, face-to-face alcohol therapy. These studies have studied the predictive 
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potential of a large number of possible baseline predictors regarding alcohol 

consumption, other substance use, psychosocial functioning, and demographic 

characteristics. The results of these studies are mixed: relevant predictors found 

by some are not always found by others, and sometimes both positive and 

negative relationships have been found for a given predictor in different studies. 

A brief overview of some of the published findings is presented here.

A negative relationship between severity of drinking problems and clinical 

outcome is reported in a number of studies (e.g., Ciraulo, Piechniczek-Buczek, 

& Iscan, 2003; Bodin & Romelsjo, 2007; Moyer, Finney, Swearingen, & Vergun, 

2002). McKay & Weiss (2001) on the other hand report a positive relationship 

between baseline drinking problems and clinical outcome. A person’s age at first 

alcohol consumption, the total duration of alcohol problems, and the number of 

previous quit attempts have also successfully been related to treatment outcome 

(Ciraulo, Piechniczek-Buczek, & Iscan, 2003). With regard to psychosocial 

functioning, several measures have been found to predict intervention outcome: 

self-efficacy (Bandura, 1997; Cox, Pothos, & Hosier, 2007), motivation to change 

(Cox, Pothos, & Hosier, 2007; Project MATCH Research Group, 1997; Staines, 

Magura, Rosenblum, et al., 2003; Vielva & Iraurgi, 2001), internal locus of control, 

coping skills, low levels of experienced stress, concern by spouses or peers, and 

a stable social environment (e.g., Ciraulo, Piechniczek-Buczek, & Iscan, 2003; 

Greenfield, Brooks, Gordon et al., 2006; McKay & Weiss, 2001; Ryan, Plant, & 

O’Malley, 1995; Dobkin, De Cevita, Paraherakis, & Gill, 2002). Social problems 

and psychopathology are found to correlate negatively with successful outcome 

(Ciraulo, Piechniczek-Buczek, & Iscan, 2003; Compton, Cottler, Jacobs, Ben-

Abdallah, & Spitznagel, 2003; Greenfield et al., 2006; McKay & Weiss, 2001). 

Regarding demographic characteristics, age, sex, education level, marital status, 

being of foreign origin, and general social-economic status have been found to 

be related to clinical outcome (Greenfield et al., 2006; Moos, Finney, & Cronkite, 

1990; Myers, Stewart, & Brown, 1998; Project MATCH Research Group, 1997), 

although these findings have not always been replicated (McKay & Weiss, 

2001; Rounsville et al., 1982; Greenfield et al., 2006). Until now, only one paper 

has assessed what baseline variables predict clinical outcome in Internet-

based alcohol interventions. Riper, Kramer, Keuken, et al. (2008) concluded 

that females and higher educated users were more likely to benefit from the 

Internet-based alcohol self-help.

Based on these findings, it is difficult to define a core set of predictors that 

should be included in a model aiming to predict treatment outcome. A large 

111001MBlankers-PhD-Thesis.pdf   142 1-10-2011   21:26:09



Ch
ap

te
r 7

143

number of possible predictors will therefore be considered for inclusion in the 

current analysis. Interactions between the possible predictors will also be taken 

into account, with the aim to test whether a valid predictive model, which can 

be used as a screening or decision-support tool, can be found. It is generally 

assumed that a large sample size will be needed in order to construct and test 

a model which comprises a large number of predictors, with a huge number of 

possible interactions among these predictors. This is however not necessarily 

true (Helleman, Conner, Anglin, & Longshore, 2009). In the current study, a 

classification tree analysis will be performed using recursive partitioning. Using 

this data-driven technique it is feasible to analyze multi-dimensional data in a 

dataset with a limited sample size (Breiman, Friedman, Olshen, & Stone, 1984). 

This is an important advantage of recursive partitioning over generalized linear 

modelling regression analysis. In general, recursive partitioning can be used 

to identify variables that are of relevance to future research, but also to create 

data-driven, evidence-based treatment decision support tools (Helleman et 

al., 2009). For example, Swan, Javitz Jack, Curry, and McAfee (2004) identified 

relevant variables in an examination of heterogeneity in outcome of smoking 

cessation interventions using recursive partitioning. Yonkers, Gotman Kershaw, 

Forray, Howell, and Rounsaville (2010) used recursive partitioning in an analysis 

of pregnant women’s responses, which resulted in a three-item Substance Use 

Risk Profile-Pregnancy scale. In the current study, recursive partitioning is used 

in a secondary analysis of data from a randomized controlled trial (RCT) on 

Internet interventions. In this RCT, the effectiveness of Internet-based therapy 

and Internet-based self-help for harmful alcohol use is tested. The study was 

performed in the Netherlands. Clinical results of this study have been published 

(Blankers, Koeter, Schippers, 2011). The current analysis will be performed in 

order to test whether a screening instrument with acceptable sensitivity and 

specificity can be developed. 

Methods

Participants were recruited through the participating substance abuse 

treatment centre (SATC) in Amsterdam, the Netherlands, between June 2008 

and June 2009. Participants were randomly allocated to one of the three trial 

arms: Internet therapy (IT), Internet self-help (IS) or to the non-treated waiting 

list. In the RCT, 205 participants have been included, 68 in the IT arm, 68 in 
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the IS arm, and 69 in the waiting list arm. In the analysis reported here, only 

the data from participants of IT (n=68) and IS (n=68) were analyzed (Table 7.1). 

The sample consisted of equal proportions men (49%) and women (51%). On 

average, they were 41.5 (SD=9.8) years of age. They consumed an average of 

44.3 (SD=25.2) standard glasses of alcoholic beverages (10 grams of ethanol) per 

week at baseline. This drinking quantity and an average Alcohol Use Disorders 

Identification Test (AUDIT) composite score of 19.2 (SD=5.2) indicated that the 

participants showed unhealthy drinking behaviour at baseline. Over 80% of the 

participants was employed and about 50% had a high level of education. Most 

of the study participants included in this sample lived in a highly urbanized 

environment. All of them were inhabitants of the Netherlands. Without 

exception, baseline sample characteristics were evenly distributed over the two 

interventions (IT and IS). Six months post-randomization, 41% of the participants 

in this sample had successfully responded to treatment. This success rate was 

significantly higher in the IT than in the IS group, 53% versus 29%, Fisher’s Exact 

Test=7.771, p=0.009. 

Participants were only invited to complete the baseline assessment 

questionnaire via the Internet if inclusion criteria were met and informed 

consent was given. After completion of the baseline assessment, participants 

were randomly allocated to one of the trial arms. Participants in the IS arm 

participated in an Internet-based, non-therapist involved, fully automated, 

self-guided treatment program, based on a cognitive behavioural therapy 

(CBT) and motivational interviewing (MI) treatment protocol (de Wildt, 2000). 

IS introduced participants to CBT treatment exercises in order to help them 

change their alcohol consumption. In these treatment exercises participants 

reported alcohol consumption and drinking-related contexts and inner states, 

or compared the person’s present consumption with the drinking goal that he or 

she had set. Through the exercises, participants acquired skills and knowledge 

about coping with craving, drinking lapses, and peer pressure and how to stay 

motivated in risk situations. Participants allocated to IT participated in Internet-

based therapy, based on the same CBT/MI treatment protocol as IS. IT used the 

same treatment exercises as IS, but included seven synchronous text-based 

chat-therapy sessions lasting 40 min. each. At the start of IT, each participant 

was assigned to a therapist. The therapists had a bachelor’s or a master’s degree 

in psychology, were supervised by Ph.D.-level psychologists, and worked for 
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Table 7.1 

the collaborating SATC. They were trained in CBT and experienced in delivering 

protocolized CBT outpatient therapy to clients suffering from alcohol abuse 

or dependence. Each therapist received additional training and supervision in 

delivering CBT over the Internet.

All RCT participants were invited for a follow-up assessment three months 

and six months after randomization. Because attrition rates for Internet-based 

RCTs are often higher than for other kinds of RCTs (Eysenbach, 2005), extra effort 

was made to maximize response and retention rates. This was done by including 

rewarding participants for assessment completion via gift coupons (€15), 

sending reminders via email, contacting participants via telephone to motivate 

them to fill out the Internet-based follow-up assessments, and collecting data 

by telephone as a last resort. This resulted in response rates of 70% 3 months 

Variable t / Fisher p
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after baseline, and 60% 6 months after baseline.

Baseline predictors were collected prior to randomization for all included 

participants. Based on a literature search on predictors of treatment outcome, 

presented in the introduction of this chapter, three categories of predictor 

variables have been formed: (a) substance use variables, (b) psychosocial 

functioning variables, and (c) demographic variables. In total, 46 potential 

predictors were identified. These predictors had previously been found to 

have predictive validity, and were available in the RCT dataset. Category (a) 

substance use variables contained 12 predictors, including Alcohol Use Disorder 

Identification Test (AUDIT) scores (Saunders, Aasland, Babor, de la Fuente, & 

Grant, 1993); standard drinking units consumed per drinking day; drinking days 

per week; duration (years) of alcohol problems; and use of illegal substances. 

Category (b) psychosocial functioning contained 27 predictors, including scores 

of quality of life (Quality of Life Scale, QOLS (Flanagan, 1978) and EuroQol, EQ-

5D (EuroQol Group, 1990); subscales of the Brief Symptom Inventory (BSI) 

(Derogatis & Melisaratos, 1983); and items from the Working Ability Index 

(WAI, Tuomi, Ilmarinen, Jahkola, Katajarinne, & Tulkki, 1998). Category (c) 

demographic characteristics included 7 variables: sex, age, education level, 

urbanisation level in place of residence, and living situation (alone / shared).

Dependent variable was treatment response, 6 months after baseline. 

Treatment response is defined as drinking within the BMA guideline for safe 

drinking and less than 10% deterioration on the AUDIT, the Quality of Life Scale 

(Flanagan, 1978), and the global severity index of the BSI (Derogatis & Melisaratos, 

1983) between baseline and six months post-randomization (Blankers, Koeter, 

& Schippers, 2009).

In order to increase statistical power, data of participants allocated to IT 

and IS were pooled. Possible trial arm differences were assessed post-hoc. All 

46 potential predictors were included in a univariate regression analysis, with 

treatment response six months after randomization as the dependent variable. 

Only potential predictors with a p-value ≤0.15 in the univariate regression 

analysis were selected as predictors for the recursive partitioning analysis.

Recursive partitioning is a non-parametric regression approach; its main 

characteristic is that the space spanned by all predictor variables is recursively 
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partitioned into a set of areas. A partition is created such that observations with 

similar response values, or (as in this case) participants with similar treatment 

outcome are grouped. After the partitioning is completed a constant value of 

the response variable is predicted within each area (Strobl, Malley, & Tutz, 

2009). As a result, recursive partitioning examines all available predictors and 

identifies variables that are in succession most related to the outcome measure. 

It is an exploratory technique, and yields results that are easily interpretable 

and usually presented in classification trees. Zhang and Singer (1999) published 

an overview of recursive partitioning methods, classification trees, and 

applications. In this study, recursive partitioning was performed using the 

computational package party (Hothorn, Hornik, & Zeileis, 2011) version 0.9-9999 

for the R statistical environment (R Development Core Team, 2010). The party 

package is a computational toolbox for recursive partitioning. The core of the 

package is an implementation of conditional inference trees which embed tree-

structured regression models into a well defined theory of conditional inference 

procedures. This non-parametric class of regression trees is applicable to all 

kinds of regression problems, including nominal, ordinal, numeric, censored as 

well as multivariate response variables and arbitrary measurement scales of the 

covariates (Hothorn, Hornik, & Zeileis, 2011).

Before using this package, some settings had to be adjusted. For this analysis, 

the minimum criterion for making a split in the classification tree was set at 

p=0.15, the minimum number of participants in a subgroup at n=25. In order 

to assess the stability of the classification trees obtained, trees were calculated 

using the original, complete (n=136) dataset, but also on 100 resampled datasets 

of n=135, created using a leave-one-out jackknife approach. The resulting 100 

jackknife trees were compared to the initial (n=136) tree by visual inspection. 

In a consecutive step, the predictive validity of the classification tree with 

regard to treatment response was assessed. By comparing the accuracy of the 

classification tree with random classification, the improvement in predictive 

accuracy of applying the classification tree was assessed. Confidence intervals 

were estimated by creating 200 bootstrapped samples from the original dataset 

and performing the calculations on each of the 200 resampled datasets.

To deal with missing data resulting from non-response, the imputation 

software Amelia II was used. In a simulation study that used data collected in 

the pilot study of this RCT, Blankers, Koeter, and Schippers (2010) confirmed that 

the use of Amelia II for imputing missing observations in longitudinal datasets 

that contain non-normally distributed alcohol count data led to accurate results. 
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For the current study, a single imputation for the missing observations in the 

dataset was created. The RCT from which the data was obtained is executed 

in agreement with the Helsinki Declaration and was approved by the Medical 

Ethics Committee of the University of Amsterdam, Academic Medical Centre. 

Significance level for all analyses was set at =0.05, unless otherwise indicated, 

and all analyses were carried out using the R software environment for statistical 

computing Version 2.11.1 (R Development Core Team, 2010).

Results

For all 46 potential predictors, the association with the outcome variable 

treatment response was explored. This resulted in the identification of 

five predictors with p≤0.15: (a) drinking days per week; BSI subscales (b) 

interpersonal sensitivity and (c) hostility; (d) cognitive working ability; and (e) 

living alone.

Based on the five relevant predictors resulting from the univariate regression 

analysis, recursive partitioning identified three subgroups of n≥25 participants, 

which differed in their predicted probability of a positive treatment response. 

The optimal split in three subgroups was made using two of the five predictor 

variables: living alone and interpersonal sensitivity. Figure 7.1 presents the 

outcome of the classification analysis of the 136 participants in this sample. 

In the ovals of Figure 7.1, the two splitting variables are presented. In the first 

step (oval 1), 31 of the 136 participants reported that they are living alone at 

baseline. This group of participants (Subgroup I) had a relatively low probability 

of 0.26 on treatment response, 6 months after baseline. In the second step 

(oval 2 of Figure 7.1), the remaining 105 participants were split into two groups 

based on their score on the BSI subscale interpersonal sensitivity. Twenty-nine 

participants (Subgroup II) scored relatively high (at least 1) on interpersonal 

sensitivity. This subsample had a high probability of 0.72 on treatment 

response. The other 76 participants (Subgroup III: not living alone, low score on 

interpersonal sensitivity) had an intermediate probability (0.41) of treatment 

response. Fisher’s exact test confirmed that the proportion treatment response 

differed between Subgroup I and II (p=0.0006), Subgroup II and III (p=0.005), but 

not between Subgroup I and III (p=0.19). In Table 7.2, information on baseline 
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characteristics and treatment response in the three subgroups is presented. 

Some items differed significantly between the three subgroups created through 

partitioning. These items included the dependent variable treatment response, 

and all but one of the variables selected in the univariate regression analysis.

Figure 7.1 

 

Using leave-one-out jackknife resampling, the robustness to random 

variation in the dataset of the presented classification tree was assessed. One 

hundred jackknife resamples were created. For each created resample, the data 

from one random participant were left out of the analysis. After each of the 

resample iterations, the construction of the classification tree was replicated 

based on the data from the remaining 135 participants. If the proposed 

classification tree was robust, the same tree as presented in Figure 7.1 would 

be generated after most of the 100 iterations. If the classification tree was not 

robust and sensitive to small random changes to the data, a variety of different 

trees would result after resampling as a consequence of minor data variations. 

Under the current conditions, 67 out of 100 classification trees based on the 

jackknife resampled datasets were identical to the tree presented in Figure
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Table 7.2 s

7.1 (i.e. variables, order of variables, and tree splits were the same). All 100 

generated trees selected the living alone variable as the first splitting variable. 

F/Fisher p

1

111001MBlankers-PhD-Thesis.pdf   150 1-10-2011   21:26:10



Ch
ap

te
r 7

151

All 100 regenerated trees were constructed with two variables, with the second 

variable splitting the shared living subsample in two (as is the case in Figure 

7.1). There was however variability in the second splitting variable selected. In 

67/100 iterations interpersonal sensitivity was selected, in 25/100 hostility, and 

in 8/100 cognitive working ability as the second splitting variable.

In order to estimate the predictive validity of the presented classification 

tree for new data, 200 bootstrap resamples with n=136 of the original dataset 

were created. For each of the bootstrap resamples, the classification tree (Figure 

7.1) was used to predict whether a participant had a low or high probability 

of treatment response, six months post-randomization. The predictions made 

using the classification tree were compared to a 50% random chance model with 

regard to the number of correctly classified participants (Table 7.3).

Table 7.3 

A 50% random chance model had a sensitivity and a specificity of 0.5. Two 

different screener algorithms are proposed in Table 7.3, depending on how 

Subgroup III (probability of 0.41 on treatment response) was interpreted. In 

the conservative screener algorithm, Subgroup III is predicted to not respond to 

treatment. This is conservative in the sense that the risk of wrongfully predicting 

that a participant will have treatment success when (s)he will not, is low. This 
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conservative assumption, however, has a price: a relatively large proportion 

of treatment responders are wrongfully classified as non-responders. In the 

liberal screener algorithm, Subgroup III is predicted to respond positively to 

treatment. The risk of wrongfully predicting that a participant is a treatment 

responder when (s)he is not, is high under this assumption. On the other hand, 

not many participants that are treatment responders will be misclassified based 

on the more liberal of the two proposed screening algorithms. Compared to the 

random chance model, the algorithm based on recursive partitioning had either 

a high specificity (0.89) with lower sensitivity (0.34) (conservative, Subgroup III 

predicted to be treatment non-responder), or a low specificity (0.30) with higher 

sensitivity (0.87) (liberal, Subgroup III predicted to be treatment responder). 

Differences in the same direction appeared for the negative / positive predictive 

value. Where the 95% confidence intervals for the three classification tree 

models overlap in Table 7.3, the differences are not statistically significant. 

Discussion

Whether a trial participant lived alone (living alone) and his or her 

interpersonal sensitivity (measured using a subscale of the BSI) were the 

most relevant classification variables for the prediction of treatment outcome, 

6 months after baseline. Participants that lived alone had a relatively low 

probability of positive treatment outcome, whereas participants who were both 

living with others, and scored high on interpersonal sensitivity, had relatively 

high probability of positive treatment outcome. The remaining third group, 

with shared living conditions and a low score on interpersonal sensitivity, had 

an intermediate probability of positive treatment results. Except for BSI global 

severity index, the three subgroups did not differ significantly on any of the 

other baseline measures, after Bonferroni correction.

It is remarkable that from 46 predictors found in the literature, only five 

remain candidate predictors for the recursive partitioning procedure after 

univariate regression analysis. The exclusion criterion for predictors (p >0.15) 

can even be considered lenient. Against a conventional significance level of 

=0.05, living alone would have been the only significant predictor (p=0.02) out 

of the 46 tested predictors. This indicates that either the dataset in this analysis 

is different from other harmful alcohol use treatment datasets used to explore 

outcome predictors, or it might indicate methodological flaws in some of these 

other studies (e.g. insufficient correction for multiple testing which would 
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result in many false positive test results in explorative studies). It is also possible 

that predictors of alcohol treatment outcome are strongly dependent on the 

treatment context, rendering them unstable when transferred from one type of 

intervention to another.

Our results were moderately robust against small fluctuations in the sample 

based on which the classification tree was constructed. The use of the two 

predictive variables in the classification tree for the construction of a baseline 

decision tool is explored. The classification tree predicts above chance level: 

when making conservative assumptions, the instrument has a high specificity, 

when the assumptions are more liberal, a high sensitivity is obtained. However, 

the utility of this screening instrument in clinical practise is limited, considering 

the low sensitivity under the conservative, and the low specificity under the 

liberal assumption.

The results of this study should be considered in the light of its limitations. 

Only those with regard to the current recursive partitioning analysis will be 

discussed; limitations regarding the RCT and interpretation of its clinical results 

have been discussed elsewhere.

The sample size of the RCT provided it with sufficient power to conclude on 

its main research questions (effectiveness of the interventions). However, for 

secondary explorative analysis of subgroups as performed in the current study, 

the sample size was somewhat small. Although recursive partitioning uses no 

significance tests, and therefore no concept of power to guide a power or sample 

size analysis (Merkle & Shaffer, 2011), it is generally conceived that a sample 

size of 100-150 is the minimum for making recursive partitioning worth trying 

(Hawkins, 1997). From this view, the sample size of n=136 in the current study 

is just about the required minimum. In order to achieve this sample size, data 

from IT and IS participants had to be pooled. The underlying assumption of this 

pooling is that the relation between predictors and outcome is the same for 

these two interventions. This assumption has not formally been tested in this 

study.

Recursive partitioning is mainly a data driven approach. There is debate 

on whether it is prone to over-fitting the data or not. Either way, the resulting 

classification tree is always one of the possible solutions and not the only 

solution. This means that using the same data as in the current study, it would 

be possible to present and evaluate an alternative classification tree. This could 
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for example have resulted if other predictor variables would have been used in 

the recursive partitioning procedure. However, because a univariate regression 

analysis was performed to empirically support the selection of candidate 

predictor variables, the current classification tree was the only possible 

solution when following this procedure. Another point of critique on recursive 

partitioning is its sensitivity to small changes in the data. The robustness of 

the presented model is assessed in a resampling analysis and was found to be 

moderately stable. A methodologically stronger approach would be to use two 

separate datasets, the first to construct the classification tree, and the second 

to evaluate the model and calculate the statistics presented in Table 7.2 and 7.3. 

Therefore, before future use of the presented model is considered, a validation 

of the model in a new sample would be desirable.

The current study is performed using data from only one study on Internet-

based alcohol interventions. Therefore, generalizations beyond this study 

population are only possible to a limited extent. Many factors may play a role in 

successful outcome of an intervention. Treatment itself is one of these factors, 

but not the only factor related to a participant’s recovery over time. Based on 

this study it is not possible to disentangle treatment effects and other effects 

(e.g. natural recovery) on the process of recovery. In this light, the current 

classification tree should in no way be regarded as a causal model of treatment 

response, merely as the unique outcome of the recursive partitioning approach 

taken, in combination with the current dataset.

The mayor strength of this study is the thorough, conservative statistical 

approach. A selection of possible predictors was made based on the literature on 

outcome predictors in alcohol treatment studies. The identified predictors were 

then statistically evaluated for their univariate association with the outcome 

variable. The recursive partitioning software was used in such a way that the 

inclusion of splitting variables was prevented if  it would lead to small subgroups 

as these are often instable and have limited clinical utility. The robustness of 

the classification tree was tested using a leave-one-out jackknifing approach, 

in which it was shown that in the majority of resampled datasets, the same 

classification tree would be formed based on the resampled data. In a final step, 

the developed classification tree was used in the classification of actual cases in 

bootstrapped samples of the dataset.
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In this study it was shown how a classification tree with regard to 

participants’ probability of treatment response was constructed using baseline 

data.  The algorithm presented in this chapter should not be used without 

hindsight to determine who to provide Internet-based treatment and who not, 

as either sensitivity or specificity is lower than desirable. Harmful alcohol users 

in a shared living situation, with a high score on interpersonal sensitivity, have 

significantly higher probability of treatment response in Internet-based alcohol 

interventions than the other participants.

References

 [

111001MBlankers-PhD-Thesis.pdf   155 1-10-2011   21:26:10



Pr
ed

ic
to

rs
 T

re
at

m
en

t O
ut

co
m

e 
156

111001MBlankers-PhD-Thesis.pdf   156 1-10-2011   21:26:10



Ch
ap

te
r 7

157

111001MBlankers-PhD-Thesis.pdf   157 1-10-2011   21:26:10



111001MBlankers-PhD-Thesis.pdf   158 1-10-2011   21:26:10



Chapter 8

Summary and General Discussion

111001MBlankers-PhD-Thesis.pdf   159 1-10-2011   21:26:10



Su
m

m
ar

y 
an

d 
Ge

ne
ra

l D
isc

us
sio

n
160

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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Introductie

Ethanol, doorgaans alcohol genoemd, is het belangrijkste psychoactieve 

bestanddeel van dranken zoals bier, wijn en sterke drank. Alcohol heeft 

een onderdrukkend effect op het centrale zenuwstelsel. In lage doseringen 

veroorzaakt alcohol over het algemeen gevoelens van ontspanning en vrolijkheid. 

Hogere dosering kan echter leiden tot oriëntatie- en coördinatieproblemen 

(Pohorecky & Brick, 1988). Er zijn grote individuele verschillen in 

consumptiepatronen en bovendien is er regionale variatie in het wereldwijd 

gemiddelde jaarlijkse gebruik van 6,1 liter zuivere alcohol per persoon van 

15 jaar of ouder (World Health Organization, 2011). Het gebruik ligt met 12,2 

liter alcohol per persoon (15+) per jaar het hoogst in Europa, of preciezer in 

de landen die de Wereldgezondheidsorganisatie (WHO) gezamenlijk als de 

Europese regio beschouwt. Het alcoholgebruik ligt wereldwijd het laagst in 

de Islamitische wereld (preciezer: de Oosterse Middellandse Zeeregio van de 

WHO) met 0,7 liter alcohol per persoon (15+) per jaar. De meerderheid van de 

wereldbevolking drinkt overigens helemaal niet: in 2009 heeft 55% van alle 

volwassenen wereldwijd geen alcohol geconsumeerd (45% van de mannen, 66% 

van de vrouwen) (Rehm, Mathers, Popova, et al., 2009).

Naast de welbekende positieve directe effecten van alcoholgebruik 

heeft overmatig gebruik van alcohol zowel directe als indirecte negatieve en 

schadelijke effecten op de gezondheid. Alcohol is schadelijk voor het ongeboren 

kind (National Institute on Alcohol and Alcoholism, 2001), is neurotoxisch, en 

kankerverwekkend (International Agency on Research on Cancer, 2007). Bij lage 

dosering (één EU-standaardglas met 10 gram ethanol, om de dag) beschermt 

alcohol tegen hartproblemen (Corrao, Rubbiati, Bagnardi, Zambon & Poikolainen, 

2000), hogere doseringen zijn echter schadelijk voor het hart (Bagardi, Zatonski, 

Scott, La Vecchia & Corrao, 2008). Ongecontroleerd gebruik van alcohol, zodanig 

dat dit leidt tot negatieve gevolgen, wordt beschouwd als alcoholmisbruik of  

afhankelijkheid – alcoholisme in de volksmond. Overmatig alcoholgebruik kan 

verder leiden tot verminderde prestaties op het werk, ziekteverzuim, of andere 

sociale problemen (Anderson, Chisholm & Fuhr, 2009). In 2004 zijn volgens 

schattingen zo’n 2,5 miljoen mensen overleden als gevolg van schadelijk 

alcoholgebruik (World Health Organization, 2011), waarmee het wereldwijd 

één van de belangrijkste vermijdbare oorzaken van ziektelast en overlijden is. 

111001MBlankers-PhD-Thesis.pdf   186 1-10-2011   21:26:11



Ap
pe

nd
ix

187

Schadelijk alcoholgebruik leidt echter niet alleen tot gezondheidgerelateerde 

problemen, maar heeft ook economische consequenties, bijvoorbeeld als 

gevolg van de reeds genoemde productiviteitsverliezen. Het is daarom 

wenselijk, zowel vanuit oogpunt van volksgezondheid als vanuit economisch 

perspectief, om alcoholgerelateerde schade te voorkomen of beperken. Voor 

schadelijk alcoholgebruik wordt in dit proefschrift de definitie gehanteerd die 

de WHO daarvoor heeft opgenomen in het kader van de achtenvijftigste World 

Health Assembly: negatieve volksgezondheidseffecten van de consumptie 

van alcoholische dranken, zonder op enigerlei wijze stelling te nemen tegen 

religieuze overtuigingen en culturele normen wat betreft alcoholgebruik 

(WHA58.26; World Health Organization, 2005b).

Een van de mogelijkheden om maatschappelijke schade door alcohol te 

beperken is het aanbieden van effectieve behandelingen tegen schadelijk 

gebruik. Het bereik en daarmee het effect van de aangeboden behandelingen 

is momenteel echter beperkt: de meerderheid van de schadelijke drinkers 

wordt niet behandeld. Zo’n verschil tussen de prevalentie van een aandoening 

en het aantal personen in behandeling wordt een behandelkloof genoemd 

(World Health Organization, 2005a). Met een geschatte behandelkloof van 

78,1% wereldwijd blijft bij alcoholmisbruik en  -afhankelijkheid behandeling 

meestal uit, hoewel effectieve behandelingen bestaan. Een verscheidenheid 

aan interventies, zowel beleidsmatig als vanuit de gezondheidszorg, is in het 

verleden voorgesteld om deze behandelkloof te verkleinen. Internetinterventies 

vormen een veelbelovende aanpak bij het ontwikkelen van behandelopties om 

deze kloof te dichten. Dit vanwege de laagdrempeligheid en het veronderstelde 

grote bereik van internetinterventies. Een voorwaarde is dan natuurlijk wel dat 

ze het gewenste effect sorteren. Dit laatste wordt in dit proefschrift ondermeer 

onderzocht.

De belangrijkste vermeende voordelen van het inzetten van 

internettechnologie in de gezondheidszorg (dit wordt e-health genoemd) zijn de 

flexibiliteit en kosteneffectiviteit ervan. Recente publicaties in toonaangevende 

internationale medische tijdschriften (zie bijvoorbeeld British Medical 

Journal: Cross, 2008; New England Journal of Medicine: Mandl en Kohane, 

2008) beschrijven hoe internettechnologie de gezondheidszorg verandert. De 
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geestelijke gezondheidszorg (GGz) is binnen de gezondheidszorg een discipline 

die de door e-health geboden mogelijkheden omarmt, bijvoorbeeld door het 

ontwerpen, testen en implementeren van internetinterventies. Het gebruik van 

e-health in het behandelproces van de GGz wordt vaak e-mental health genoemd. 

E-mental health is het gebruik van informatie- en communicatietechnologie 

(ICT) om de geestelijke gezondheid en GGz te ondersteunen en/of te verbeteren. 

Het gaat hier niet om bedrijfsprocessen, zoals elektronische uitwisseling van 

informatie en het elektronische patiëntendossier, maar om interventies die 

rechtstreeks gericht zijn op cliënten (Trimbos Instituut, 2010).

Veel bestaande therapievormen en preventieprogramma’s kunnen in 

principe worden aangepast en aangeboden als e-mental health interventies 

en in toenemende mate gebeurt dit ook. Naast gebruik in de interactie tussen 

therapeut en cliënt, wordt e-mental health bijvoorbeeld ook gebruikt om 

zelfhulpinterventies interactief en aantrekkelijker te maken. E-mental health 

trekt naar verwachting vooral mensen aan die om uiteenlopende redenen 

beperkt toegang tot de reguliere hulpverlening hebben. Ook diegenen die 

stigmatisering ervaren of willen vermijden, of die er de voorkeur aan geven 

om zelf meer verantwoordelijkheid voor hun geestelijke gezondheid te 

dragen, voelen zich naar verwachting tot internetinterventies aangetrokken. 

De verwachting is dat internetinterventies de potentie hebben substantieel 

bij te dragen aan de vermindering van de ziektelast (Christensen, 2010). In 

de afgelopen jaren zijn zowel in Nederland als daarbuiten e-mental health 

interventies ontwikkeld tegen bijvoorbeeld depressie, angst, post-traumatische 

stress-stoornis, drugs- en alcoholverslaving of obsessief-compulsieve 

stoornissen. In dit proefschrift wordt hoofdzakelijk onderzoek gepresenteerd 

naar internetinterventies bij schadelijk alcoholgebruik. Hoewel er een breed 

spectrum van internetinterventies bij schadelijk alcoholgebruik bestaat, worden 

hier drie kernmodaliteiten onderscheiden. Gerangschikt naar toenemend 

intensiteitniveau van de interventie zijn dit zelftests met geautomatiseerde 

persoonlijke feedback (zoals beschreven door Sinadinovic, Berman, Hasson, 

& Wennberg, 2010), internet zelfhulpinterventies (zie Cunningham, Wild, 

Cordingley, van Mierlo & Humphreys, 2009; Riper, Kramer, Smit et al., 2008) 

en  individuele therapie met interactie via het internet. Dit proefschrift zal zich 

richten op het gebruik, de effectiviteit en de kosteneffectiviteit van de laatste 

twee: internetzelfhulp en internettherapie.
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Er is momenteel sprake van een kennislacune rond de (kosten)effectiviteit 

van internettherapie bij schadelijk alcoholgebruik. Daarnaast zijn enkele 

methodologische vraagstukken rond e-mental health onderzoek onopgelost. 

Zowel klinische als methodologische aspecten van internetinterventies 

en het onderzoek daarnaar zullen daarom worden besproken. Er zijn in 

totaal zes onderzoeksvragen geformuleerd, die deels betrekking hebben 

op de interventies (zijn ze praktisch inzetbaar, effectief, kosteneffectief?), 

en deels op onderzoeksmethodologie (hoe kan men een onderzoek naar 

internetinterventies zodanig ontwerpen en de verzamelde gegevens analyseren 

dat de resultaten maximaal valide zijn?). Het doel van dit proefschrift is om 

de effectiviteit en kosteneffectiviteit van internetinterventies bij schadelijk 

alcoholgebruik te onderzoeken, en om gaandeweg oplossingen te vinden voor de 

methodologische uitdagingen. Hieronder worden de belangrijkste bevindingen 

per onderzoeksvraag uiteengezet.

Belangrijkste Bevindingen

I

Deze vraag wordt behandeld in Hoofdstuk 2. Het internet biedt de GGz een 

extra communicatiekanaal om cliënten te bereiken. Behandeling via het internet 

vormt mogelijk een belangrijke aanvulling op het huidige behandelgamma van 

de GGz, omdat het haar in staat stelt zorg te leveren aan hen die zich minder 

aangetrokken voelen tot bestaande vis-à-vis behandelmogelijkheden. Kijkend 

naar internetzelfhulp hebben we gevonden dat het demografische profiel van de 

internetcliënten verschilt van dat van de vis-à-vis cliënten. Internetzelfhulp trekt 

relatief veel hoog opgeleide cliënten aan, die succesvol zijn op de arbeidsmarkt, 

in vergelijking met vis-à-vis cliënten zijn zij relatief vaak vrouw.

Alcohol internetzelfhulp heeft als doel om schadelijk alcoholgebruik te 

veranderen. Uit een eerste evaluatie blijkt dat het alcoholgebruik inderdaad 

afneemt nadat de cliënten aan de zelfhulpinterventie zijn begonnen. De 

behandeltrouw is echter beperkt - velen maken het volledige programma 

niet af. Volgens de deelnemers is het moeilijk om gemotiveerd te blijven 
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zonder persoonlijk contact of individuele feedback. Dit vermeende gebrek aan 

personalisatie en contact zou niet moeten worden beschouwd als inherent aan 

internetinterventies. In plaats daarvan moet het aanmoedigen tot experimenteren 

met nieuwe vormen van (begeleide) zelfhulp en internettherapie, en tot het 

ontwikkelen van technieken om de persoonlijke feedback te verbeteren.

Vanuit onderzoekmethodologisch perspectief vormt de potentiële uitval 

van onderzoeksdeelnemers, nadat ze aan het onderzoek en interventie zijn 

begonnen, een uitdaging. Het is voor de validiteit van de resultaten namelijk 

van groot belang om het onderzoek zo te ontwerpen dat deze uitval wordt 

geminimaliseerd. Uitval zal echter niet volledig te voorkomen zijn. Ook moet 

er vanuit worden gegaan dat uitval niet willekeurig is: deelnemers die hun 

deelname voortijdig beëindigen doen dit mogelijk omdat het weer goed met 

ze gaat, of juist omdat ze merken geen baat bij de geboden interventie te 

hebben. Het is daarom belangrijk langs statistische weg te onderzoeken hoe 

met onvolledigheid in onderzoeksresponse omgegaan moet worden om straks 

toch tot valide conclusies te kunnen komen– rekening houdend met mogelijke 

selectieve uitval.

II

In Hoofdstuk 3 wordt deze vraag beantwoord. Om de effectiviteit van de 

internetinterventies te onderzoeken was het wenselijk een trial op te zetten 

waarin de uitkomsten van de interventies met elkaar, en liefst nog met een derde 

wachtlijst controlegroep werden vergeleken. Twee belangrijke beslissingen 

moesten vooraf worden genomen: (a) of een reguliere, vis-à-vis behandeling 

zou worden opgenomen als controlegroep; (b) of het vanuit ethisch perspectief 

mogelijk was om een (onbehandelde) wachtlijst controleconditie op te nemen. 

Een belangrijke vereiste was dat de trial pragmatisch zou zijn; leidend tot 

een hoge externe validiteit van de resultaten en een goede generaliseerbaarheid, 

liefst ook voor andere praktijktoepassingen. Op basis van de resultaten moest 

uitsluitsel geboden worden over de (kosten)effectiviteit van internetzelfhulp 

en internettherapie, en over de relatieve meerwaarde van internettherapie 

boven internetzelfhulp. Omdat de trial zou worden uitgevoerd in de reguliere 

behandelsetting diende de administratieve last voor de therapeuten te worden 
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geminimaliseerd – vaak vraagt het verrichten van gecontroleerd onderzoek 

echter een aanzienlijke (administratieve) inzet van de werkvloer. Tegelijkertijd 

was het belangrijk om gedurende het onderzoek de behandeling zo goed 

mogelijk volgens het behandelprotocol uit te voeren om de therapietrouw te 

maximaliseren.

Om zo goed mogelijk aan deze specificaties te voldoen is een drie-armige 

pragmatische gerandomiseerde gecontrolleerde trial (Randomized Controlled 

Trial, RCT) ontworpen. In een RCT worden de deelnemers door middel van 

loting aan een behandelgroep toegewezen. Twee van de behandelgroepen 

werden in deze trial gevormd door internettherapie en internetzelfhulp. Van 

het toevoegen van een vis-à-vis behandelgroep is afgezien. Wel is een wachtlijst 

controlegroep als derde arm aan de RCT toegevoegd. Deze wachtlijst duurde tot 

de eerste nameting (drie maanden) en besloeg dus niet de volledige periode 

waarin nametinggegevens werden verzameld. In ons onderzoek werd aan de 

deelnemers die in eerste instantie op de wachtlijst waren geplaatst na drie 

maanden de internettherapie aangeboden. Zo werd een evenwicht gevonden 

tussen het belang van de cliënten (zo snel mogelijk in behandeling) en van de 

onderzoekers (een onderzoek uitvoeren die hen in staat stelt zo goed mogelijk 

de onderzoeksvraag te beantwoorden). Een dergelijke wachtlijstconstructie met 

oversteek naar de actieve behandelconditie werd eerder met succes toegepast in 

een onderzoek naar internetinterventies voor sociale fobieën door Andersson, 

Carlbring, Holmstrom en collega’s (2006).

De deelnemers werden in de door ons ontworpen RCT na het afronden 

van de aanmeldingsprocedure, waarin zij onder meer hun geïnformeerde 

toestemmingsverklaring (informed consent) digitaal ondertekenden, 

willekeurig toegewezen aan internettherapie, internetzelfhulp of op de wachtlijst 

geplaatst. Alle logistiek rond informatievoorziening aan de deelnemers, de 

screeningsprocedure, geïnformeerde toestemmingsverklaring, randomisatie en 

toewijzing aan de behandeling of wachtlijst werd door de wetenschappelijke staf 

georganiseerd via het internet. Zij waren ook verantwoordelijk voor het sturen van 

uitnodigingen om op de juiste tijdstippen (drie en zes maanden na randomisatie) 

de resultaten van de behandeling te meten met behulp van vragenlijsten. Bij 

initiële non-respons na een uitnodiging voor een nameting werden via e-mail 

herinneringen aan de deelnemers gestuurd. Mocht hierna respons wederom 

uitblijven, dan werden onderzoeksdeelnemers door psychologiestudenten 

opgebeld. Deze studenten motiveerden de deelnemers telefonisch om alsnog de 

vragenlijsten waarover zij waren gemaild zelf via internet in te vullen. Als laatste 
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optie probeerden deze psychologiestudenten om telefonisch de vragenlijsten af 

te nemen. Deelnemers aan het onderzoek werden financieel beloond nadat ze 

de nametingvragenlijsten hadden ingevuld. Ook wanneer deelnemers voortijdig 

stopten met hun deelname aan de internetzelfhulp of –behandeling werd deze 

moeite gedaan om bij hen de vragenlijsten af te nemen. Door contact met de 

behandelaar in het kader van therapie of bezoek aan de zelfhulpinterventie 

los te koppelen van contacten in verband met het onderzoek, was het mogelijk 

dat deelnemers stopten met hun interventie maar nog steeds deelnamen aan 

het onderzoek, of omgekeerd. Dit was in lijn met het principe van intentie-tot-

behandeling (Hollis & Campbell, 1999). Bovendien is langs deze weg geprobeerd 

de onderzoeksuitval te minimaliseren.

Het bleek haalbaar om voldoende deelnemers te includeren in het onderzoek, 

uitval binnen de perken te houden en de therapeuten en het andere klinische 

personeel zodanig te ontlasten dat zij gemotiveerd bleven om met ons samen 

te werken. Door de wijze waarop wij de RCT hebben ontworpen zijn we erin 

geslaagd aan de vereisten van CONSORT (Consolidated Standards of Reporting 

Trials) te voldoen, en dus te kunnen rapporteren in lijn met de internationale 

normen voor RCT’s (zie Hoofdstuk 5 en verder).

III

Het ontbreken van gegevens is een veel voorkomend probleem 

binnen epidemiologisch onderzoek (Hoofdstuk 4 van dit proefschrift). 

Zonder deugdelijke aanpak kan dit leiden tot bias en de validiteit van 

onderzoeksresultaten ondermijnen (Schafer & Olsen, 1998). Omdat veel van de 

meest gebruikte statistische methoden veronderstellen dat de datasets volledig 

zijn, is het belangrijk voor het ontbreken van gegevens een systematische 

oplossing te vinden (Graham, 2009), bijvoorbeeld door schattingen te maken 

van de missende waarden. Een aantal standaardprocedures om tot dergelijke 

schattingen te komen werd vergeleken in een ijkinganalyse, beschreven 

in Hoofdstuk 4. Hiervoor werd gebruik gemaakt van gegevens die tijdens 

de testfase van de RCT (Hoofdstuk 5 en verder) werden verzameld. Deze 

dataset uit de testfase bevat veel van de variabelen die ook in de RCT dataset 

beschikbaar zijn, met de kenmerkende verdelingen en andere karakteristieken 
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(denk bijvoorbeeld aan niet-normaal verdeelde tellinggegevens over het aantal 

gedronken glazen alcohol, of aan de specifieke correlatiestructuur tussen 

herhaalde metingen). Hierdoor konden negen procedures om tot schattingen 

van ontbrekende gegevens te komen worden gevalideerd binnen de context 

waar deze in een latere fase van het onderzoek gebruikt zouden gaan worden. 

Er werd in de geteste procedures onderscheid gemaakt tussen basisprocedures 

die weinig rekenkracht vergden, zoals extrapolatie van de laatste waarneming 

of lijstgewijze vervanging door het rekenkundig gemiddelde, en geavanceerde, 

rekenintensieve procedures zoals imputatiealgoritmen gebaseerd op de 

verwachtingsmaximalisatie en multipele imputatietechnieken gebaseerd 

op Markov ketens en Monte Carlo simulatiemethoden. De rekenintensieve 

procedures vielen op hun beurt uiteen in enkelvoudige imputatieprocedures, 

waarbij voor elke ontbrekende waarneming één vervangende waarde werd 

geschat, en multipele imputatieprocedures, waarbij elke ontbrekende waarde 

meer dan één (in dit geval vijf) vervangende waarden kende. Alle negen geteste 

procedures zijn  binnen het ijkingkader vergeleken met een “gouden standaard”: 

de oorspronkelijke dataset zonder ontbrekende waarnemingen. Het ontbreken 

van gegevens werd namelijk gesimuleerd: we begonnen de ijkinganalyse met een 

volledige dataset, zonder ontbrekende waarnemingen, en hebben vervolgens 

een (conditioneel) willekeurig patroon van onvolledigheid (missing at random, 

MAR) op de gegevens toegepast. Dit MAR patroon van onvolledigheid wordt 

beschouwd als het meest voorkomende ontbrekende gegevenspatroon, ook in 

de epidemiologie (Schafer  & Graham, 2002).

Uit de ijkinganalyse gepresenteerd in Hoofdstuk 4 bleek dat de multipele 

imputatietechnieken over het algemeen beter presteerden dan de enkelvoudige 

imputatietechnieken. De multipele imputatieprocedure Amelia II (Honaker, 

King, & Blackwell, 2008) presteerde als beste: de geïmputeerde data uit dit 

programma kwamen het dichtst in de buurt van de referentiedata. Aanvullende 

sensitiviteitsanalyses toonden aan dat ook voor andere gegevensverdelingen 

deze procedure als (een van de) beste presteerde. Meer algemeen bleek dat 

het inzetten van multipele imputatieprocedures bij ontbrekende gegevens de 

validiteit van de effectiviteitanalyses verhoogt. Een belangrijk voordeel van het 

gebruik van multipele imputatie is dat zodra de techniek wordt toegepast, de 

resulterende datasets kunnen worden geanalyseerd met behulp van gangbare 

statistische technieken. Op basis van het onderzoek dat in dit hoofdstuk is 

beschreven hebben wij geconcludeerd dat de procedure Amelia II de meest 

geschikte aanpak voor ontbrekende gegevens is bij het analyseren van de 
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gegevens, verkregen in de RCT die wordt gepresenteerd in dit proefschrift.

IV

Deze vraag wordt beantwoord in Hoofdstuk 5. De uitkomsten van de 

RCT wijzen uit dat cliënten die internettherapie krijgen aangeboden hun 

alcoholgebruik significant sterker terugdringen dan de onderzoeksdeelnemers 

die op de wachtlijst zijn geplaatst, drie maanden na randomisatie en toewijzing. 

Ook cliënten die internetzelfhulp kregen aangeboden verminderen hun 

alcoholgebruik in significant grotere mate dan de wachtlijstgroep na drie 

maanden. Drie maanden na randomisatie vonden we geen significante 

verschillen tussen cliënten die aan internettherapie en internetzelfhulp waren 

toegewezen. Zes maanden na randomisatie en toewijzing vonden we deze 

significante verschillen echter wel: internettherapiecliënten drinken dan 

significant minder alcohol dan internetzelfhulpcliënten.

Verschillen in alcoholgebruik tussen de drie groepen zijn niet alleen 

gevonden in het zelfgerapporteerde aantal drinkeenheden in de week 

voorafgaand aan de meting, maar ook in het aantal succesvol behandelde 

deelnemers. Behandelsucces werd a priori gedefinieerd als consumptie binnen 

de bovengrens die de British Medical Association (1995) heeft opgesteld voor 

verantwoord alcoholgebruik (maximaal 21 glazen voor mannen en 14 glazen 

voor vrouwen, per week), met tegelijkertijd geen achteruitgang van meer dan 

tien procent in de score op drie secundaire meetinstrumenten: (a) een voor 

alcoholstoornissen: Alcohol Use Disorders Identification Test (AUDIT; Saunders, 

Aasland, Babor, de la Fuente, & Grant, 1993); (b) een voor kwaliteit van leven, 

de EuroQol (EQ-5D; EuroQol Group, 1990), en (c) een voor algemeen psychisch 

welzijn en functioneren, de globale ernstscore (GSI) van de Brief Symptom 

Inventory (BSI; Derogatis & Melisaratos, 1983).

Daarnaast werd er nog afzonderlijk naar de resultaten op secundaire 

uitkomstmaten zoals de AUDIT en de EQ-5D gekeken. Deze toonden verbeteringen 

in dezelfde richting als beschreven voor de primaire uitkomstmaten na drie 

maanden (beide interventies beter dan de wachtlijstgroep) en na zes maanden 

(internettherapie beter dan de internetzelfhulp). Effectgroottes (Cohen’s d) van 

primaire en secundaire uitkomstmaten waren klein voor internetzelfhulp en 
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klein tot middelgroot voor internettherapie na drie maanden, in vergelijking met 

niet-behandelde wachtlijstdeelnemers. De effectgrootte van internettherapie 

in vergelijking met internetzelfhulp was na zes maanden klein. Geconcludeerd 

kan worden dat zowel internettherapie als internetzelfhulp een effectieve 

interventie is om schadelijk alcoholgebruik te behandelen. Het toevoegen van 

chatcontact met een therapeut, zoals gebeurt in de internettherapie-variant, 

verbetert de uitkomst, zes maanden na de aanvang van de interventie.

V

Met behulp van internettherapie verdubbelt nagenoeg de kans op een 

succesvolle behandeling ten opzichte van internetzelfhulp, zes maanden 

nadat de interventie is gestart. Uit de kosteneffectiviteitanalyse beschreven 

in Hoofdstuk 6 bleek dat dit gunstige resultaat van internettherapie werd 

bereikt met €845 aan incrementele kosten per cliënt. Internettherapie 

leidt relatief tot een grotere toename van de kwaliteit van leven en won ten 

opzichte van zelfhulp een kwaliteitgecorrigeerd levensjaar (quality-adjusted 

life year, QALY) tegen een mediane meerprijs van €14.710. Bij de (gangbare) 

bereidheid om tot €20.000 te betalen voor een kwaliteitgecorrigeerd gewonnen 

levensjaar bij niet-levensbedreigende aandoeningen heeft internettherapie 

60% kans kosteneffectiever te zijn dan internetzelfhulp. Vanuit oogpunt van 

kosteneffectiviteit kan daarom worden geconcludeerd dat internettherapie zou 

moeten worden verkozen boven zelfhulp. Tegelijkertijd is duidelijk dat de kosten 

van zelfhulp slechts een fractie zijn van die van therapie. Door toepassing van het 

principe van getrapte zorg, waarbij een cliënt eerst zelfhulp krijgt aangeboden, 

en slechts wordt doorverwezen naar therapie via internet wanneer de gewenste 

effecten in de eerste behandeltrede uitblijven, kunnen de zorgkosten worden 

geminimaliseerd terwijl de effectiviteit van de geboden zorg maximaal blijft.

VI

Sommige cliënten behalen mooie resultaten met internetinterventies, 

andere niet of slechts in beperkte mate. Kan worden voorspeld wie het meest 

baat zal hebben bij internetinterventies? Een antwoord op deze vraag is 
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geformuleerd in Hoofdstuk 7. Met behulp van recursieve partitiegebaseerde 

classificatieboomanalyse werden de cliënten verdeeld over subgroepen met 

een lage, gemiddelde of een hoge kans op een positief behandelresultaat. Voor 

deze analyse werden cliëntkenmerken gebruikt om behandeluitkomsten na zes 

maanden te voorspellen. Wanneer het mogelijk zou blijken om cliëntkenmerken 

met een voorspellende waarde te identificeren, dan zou dit duiden op een 

verband daarvan met de waargenomen heterogeniteit in behandelsucces.

We begonnen deze verkennende analyse met meer dan veertig 

cliëntkenmerken die waren geselecteerd op basis van literatuuronderzoek 

en beschikbaarheid in de dataset. De meeste variabelen vielen direct af. Vijf 

werden er uiteindelijk geselecteerd voor de recursieve partitiegebaseerde 

classificatieboomanalyse. Twee van deze vijf variabelen bleken geschikt om 

onderscheid tussen een lage, gemiddelde of een hoge kans op een positief 

behandelresultaat te maken. Of een cliënt in een gedeelde leefomgeving 

woonde of alleen, en zijn of haar inter-persoonlijke sensitiviteit (subschaal 

ontleend aan de BSI; Derogatis & Melisaratos, 1983) bleken voorspellend voor 

behandelsucces, zes maanden na aanvang van de interventie. Cliënten die alleen 

woonden hadden een relatief lage kans op behandelsucces; cliënten die in een 

gedeelde leefomgeving woonden en een hoge inter-persoonlijke sensitiviteit 

hadden juist een hoge succeskans. Een gemiddelde kans op succes was er voor 

hen die in een gedeelde leefomgeving woonden maar laag scoorden op inter-

persoonlijke sensitiviteit. Er kan worden geconcludeerd dat de heterogeniteit in 

behandelsucces van de cliënten is geassocieerd met enkele cliëntkenmerken. De 

toepasbaarheid van deze bevinding in een selectie-instrument bleek vanwege 

de lage sensitiviteit en specificiteit ervan echter beperkt.

Discussie

Op basis van zowel de klinische resultaten gepresenteerd in dit proefschrift 

als ander recent gepubliceerd werk (bv. Cunningham et al., 2009; Postel, 

de Haan, ter Huurne, Becker, & de Jong, 2010; Riper et al., 2008) en meta-

analyses (Rooke et al., 2010), mag e-mental health worden gezien als een 

effectief alternatief voor vis-à-vis behandeling bij schadelijk alcoholgebruik. 

Voor internetzelfhulp bestaat inmiddels veel evidentie voor de effectiviteit. 

Meerdere trials en meta-analyses laten een consistent en positief effect zien, 

met doorgaans een bescheiden effectgrootte. Voor internettherapie is de 
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effectiviteitevidentie minder groot. De RCT gepresenteerd in dit proefschrift 

hoort tot de eerste die internettherapie bij schadelijk alcoholgebruik vergelijkt 

met een wachtlijstgroep, en is de eerste die deze vergelijkt met internetzelfhulp. 

Replicatie van onze bevindingen is daarom noodzakelijk. Een recente trial van 

Postel et al. (2010) laat resultaten zien in lijn met ons werk. Zij melden dat 

internettherapiecliënten een significant grotere daling in alcoholgebruik lieten 

zien dan cliënten op een wachtlijst, 3 maanden na randomisatie. In deze trial 

werd echter geen vergelijking met een zelfhulpconditie gemaakt, waardoor niet 

bekend is of de asynchrone vorm van internettherapie die Postel et al. aanbieden 

ook meerwaarde heeft boven zelfhulp.  Bevindingen bij e-mental health voor 

angst en depressie zijn in een meta-analyse positief (Spek, Cuijpers, Nyklicek, et 

al., 2007), met een groter effect voor de interventies met therapeut vergeleken 

met zelfhulp alleen. Dit resultaat is in lijn met onze resultaten uit Hoofdstuk 5. 

Al met al heeft e-mental health zich in de afgelopen tien jaar gevestigd als een 

geloofwaardige, effectieve en efficiënte behandelmodaliteit. Dit rechtvaardigt 

de positie die e-mental health in toenemende mate inneemt binnen de GGz.

Gezondheidszorgsystemen en zorgbeleid spelen een cruciale rol in het 

bevorderen van het gebruik van e-mental health in de toekomst. De meeste 

zorgaanbieders worden ofwel door voorschriften of door overeenkomsten 

met verzekeringsmaatschappijen aangespoord om interventies met een 

optimale efficiëntie te bieden aan hun cliënten. In een onlangs verschenen 

modelleringstudie is de kosteneffectiviteit van de invoering van e-mental health 

interventies bij schadelijk alcoholgebruik in de Nederlandse gezondheidszorg 

geëvalueerd (Smit, Lokkerbol, Riper, et al., 2011). Er werd geconcludeerd 

dat de invoering van effectief bevonden e-mental health interventies de 

kosteneffectiviteit van de gezondheidszorg in Nederland voor schadelijk 

alcoholgebruik zou verhogen. Het kan zelfs kostenbesparingen opleveren 

wanneer conventionele vis-à-vis interventies deels worden vervangen door 

e-mental health interventies. Een alternatief voor gedeeltelijke vervanging 

zou zijn om e-mental health te laten fuseren met vis-à-vis behandeling tot 

een hybride behandelingmodaliteit. In ieder geval zouden e-mental health 

interventies moeten worden aangeboden volgens het principe van getrapte zorg 

waarin eerst laagintensieve e-mental health interventies worden aangeboden 

voordat een intensiever vis-à-vis traject kan worden gestart. Als gevolg van 

deze aanpak kunnen de kosten per behandeling afnemen. Door deelname aan 
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internetzelfhulp in plaats van plaatsing op wachtlijsten voordat een behandeling 

begint, kan de interventie direct na aanmelding van een cliënt starten. Een 

belangrijke voorwaarde voor het succes van zo’n getrapt zorgsysteem is dat 

cliënten actief gevolgd, gemonitord, en gemotiveerd worden om het getrapte 

zorgtraject te doorlopen totdat het behaalde resultaat naar wens is. Het kan 

immers zo zijn dat een onsuccesvolle behandeling de cliënt demotiveert. Dit kan 

worden opgevangen door routinematig de uitkomsten van zorg op individueel 

niveau te monitoren om te kunnen beoordelen of er voldoende vooruitgang is 

geboekt of dat een cliënt naar een intensiever zorgniveau zou moeten worden 

doorverwezen. Indien noodzakelijk kan deze cliënt er dan toe aangezet worden 

de stap te nemen naar de volgende trede van zorgintensiteit.

In Hoofdstuk 7 beschreven we dat een aantal cliëntkenmerken is 

geassocieerd met behandelsucces. In eerdere hoofdstukken lieten we zien dat 

een niet verwaarloosbaar deel van de behandelde cliënten onvoldoende baat 

heeft bij de geteste internetinterventies. Deze bevindingen maken duidelijk dat 

internetinterventies op basis van cognitieve gedragstherapie en motiverende 

gespreksvoering in feite een effectieve behandeling zijn voor een deel van de 

doelgroep. De resultaten van beide interventies bieden ruimte voor verbetering. 

Twee routes om tot een dergelijke verbetering van de huidige generatie 

interventies te komen worden in de discussie van dit proefschrift uitgewerkt: 

(a) meer onderzoek doen naar de vraag welke onderdelen van de huidige 

interventies het grootste behandeleffect sorteren, en deze op basis van die 

kennis beter op maat aan de doelgroep aanbieden;

(b) nieuwe, alternatieve interventies ontwikkelen op basis van andere 

theoretische modellen. Zo zijn er bijvoorbeeld recentelijk positieve ervaringen 

opgedaan met cognitieve hertrainingstaken (bv. Wiers, Eberl, Rinck, Becker, 

& Lindenmeyer, 2011), die in de huidige interventies zouden kunnen worden 

geïntegreerd.

Een andere toekomstige verbetering van e-mental health interventies zou 

zitten in een betere integratie met het digitale bestaan van cliënten. Bijvoorbeeld 

door integratie van interventies in bestaande websites en sociale netwerken. Dit 

zou de kans dat de doelgroep bekend raakt met de interventie kunnen vergroten 

en zou ook drempels kunnen wegnemen om met de interventie te starten. Ook 
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op de behandeltrouw zou dit een positief effect kunnen hebben. Veel populaire 

sociale netwerkomgevingen bieden de mogelijkheid om software van derden 

te integreren in hun platform, iets dat meer zou kunnen worden gebruikt door 

zorgverleners.

Een andere ontwikkeling die e-mental health dichter bij de gebruikers ervan 

kan krijgen is het beter gebruiken van mobiele technologie. Mobiele apparaten 

kunnen worden gebruikt voor informatievoorziening, en voor advies op maat. 

Voor interventies zoals de hier besproken zelfhulp of therapie is het daarnaast 

denkbaar dat mobiele technologie cliënten beter in staat stelt relevante zaken te 

monitoren en makkelijker gedrag te registreren. Onder andere locatiegegevens 

kunnen zeer gemakkelijk worden opgeslagen, waardoor het inzichtelijk wordt 

waar zich bepaald gedrag of problemen  voordoen. Mobiele technologie raakt in 

toenemende mate in zwang om een gezonde levensstijl te bevorderen. Ook de 

toegang van een zorgverlener of therapeut tot de informatie van een cliënt kan 

hierdoor worden gefaciliteerd. 

Tot slot menen we dat meer samenwerking tussen instellingen in de 

gezondheidszorg op (inter)nationaal niveau wenselijk zou zijn. Dit geldt zeker 

ook voor de ontwikkeling van en het doen van onderzoek naar e-mental health. 

Ten tijde van het verschijnen van dit proefschrift zijn de meeste GGz-instellingen 

veelal afzonderlijk van elkaar internetinterventies aan het ontwikkelen. Deze 

interventies zijn – hoewel men dit graag zou ontkennen - voor de overgrote 

meerderheid gebaseerd op identieke therapieprotocollen en bevatten veel 

van dezelfde oefeningen, opbouw en functionaliteiten. Dit is gunstig voor 

softwareontwikkelaars, omdat het hen in staat stelt om soortgelijke producten 

te verkopen aan meerdere organisaties, wat voor hen de ontwikkelkosten 

drukt. Voor de zorgsector is er echter winst te behalen wanneer er meer wordt 

samengewerkt bij  ontwikkeling en onderhoud van software, en bij het doen 

van gezamenlijk onderzoek naar de ontwikkelde interventies. Ondersteuning 

vanuit de overheid zou een manier kunnen zijn om een dergelijke gezamenlijke 

inspanning te initiëren, maar zoiets zou ook door marktpartijen verder kunnen 

worden opgestart. Een (inter)nationale organisatie die verantwoordelijk is voor 

ontwikkeling, onderhoud en beveiliging van e-mental health en die onderzoek 

coördineert naar bruikbaarheid en effectiviteit van de ontwikkelde interventies 

zou een verbetering betekenen ten opzichte van de huidige situatie. Een dergelijk 

initiatief zou leiden tot goed ontwikkelde, bewezen effectieve e-mental health 
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interventies, beter afgestemd op de behoeften van cliënten, tegen lagere kosten 

per behandeling.

Referenties
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