
BackgroundBackground Majordepression canbeMajordepression can be

treated bymeans of cognitive^treated bymeans of cognitive^

behavioural therapy, but as skilledbehavioural therapy, but as skilled

therapists are in short supply there is atherapists are in short supply there is a

need for self-help approaches.Manyneed for self-help approaches.Many

individualswith depressionuse theindividualswith depressionuse the

internet fordiscussion of symptoms and tointernet fordiscussion of symptoms and to

share their experience.share their experience.

AimsAims To investigate the effects of anTo investigate the effects of an

internet-administered self-helpinternet-administered self-help

programmeincludingparticipation in aprogrammeincludingparticipation in a

monitored, web-based discussion group,monitored, web-based discussion group,

comparedwith participation inweb-comparedwith participation inweb-

based discussion group only.based discussion group only.

MethodMethod Arandomised controlled trialArandomised controlled trial

was conducted to compare the effects ofwas conducted to compare the effects of

internet-based cognitive^behaviouralinternet-based cognitive^behavioural

therapywithminimal therapistcontacttherapywithminimal therapistcontact

(plus participation in a discussion group)(plus participation in a discussion group)

withthe effects of participation in awiththe effects of participation in a

discussion group only.discussion group only.

ResultsResults Internet-based therapywithInternet-based therapywith

minimal therapistcontact, combinedwithminimal therapistcontact, combinedwith

activity in a discussion group, resulted inactivityin a discussion group, resulted in

greater reductions of depressivegreater reductions of depressive

symptoms comparedwith activityin asymptoms comparedwith activity in a

discussion group only (waiting-listcontroldiscussion group only (waiting-listcontrol

group).At 6 months’follow-up,group).At 6 months’follow-up,

improvementwasmaintained to a largeimprovementwasmaintained to a large

extent.extent.

ConclusionsConclusions Internet-deliveredInternet-delivered

cognitive^behavioural therapy should becognitive^behavioural therapy should be

pursued further as a complementorpursued further as a complementor

treatment alternative formild-to-treatment alternative formild-to-

moderate depression.moderate depression.

Declaration of interestDeclaration of interest None.None.

Fundingdetailed in Acknowledgements.Fundingdetailed in Acknowledgements.

Several studies have found that self-Several studies have found that self-

help therapy can be effective for thehelp therapy can be effective for the

treatment of minor-to-moderate depressiontreatment of minor-to-moderate depression

(McKendree-Smith(McKendree-Smith et alet al, 2003), including, 2003), including

computerised self-help (Markscomputerised self-help (Marks et alet al,,

2003).2003). The internet offers a new way to ad-The internet offers a new way to ad-

minister self-help treatment (Christensen &minister self-help treatment (Christensen &

Griffiths, 2002). Among its advantages areGriffiths, 2002). Among its advantages are

prompt feedback, monitoring and presen-prompt feedback, monitoring and presen-

tation of material on a step-by-step basis.tation of material on a step-by-step basis.

We examined the efficacy of a cognitive–We examined the efficacy of a cognitive–

behavioural self-help treatment for de-behavioural self-help treatment for de-

pression, presented and handled over thepression, presented and handled over the

internet. Patients were recruited throughinternet. Patients were recruited through

advertisement. Both the treatment groupadvertisement. Both the treatment group

and the waiting-list control group wereand the waiting-list control group were

encouraged to participate in two separateencouraged to participate in two separate

discussion groups on the internet, whichdiscussion groups on the internet, which

were monitored by the investigators. Itwere monitored by the investigators. It

was predicted that the patients whowas predicted that the patients who

received the self-help treatment wouldreceived the self-help treatment would

improve and that the benefits wouldimprove and that the benefits would

be maintained at a 6-month follow-upbe maintained at a 6-month follow-up

assessment.assessment.

METHODMETHOD

The randomised controlled trial comparedThe randomised controlled trial compared

internet-administered self-help, includinginternet-administered self-help, including

minimal therapist contact, with a waiting-minimal therapist contact, with a waiting-

list condition consisting of participation inlist condition consisting of participation in

a moderated discussion group onlinea moderated discussion group online

(Houston(Houston et alet al, 2002). Those in the active, 2002). Those in the active

treatment group were also invited to parti-treatment group were also invited to parti-

cipate in a separate moderated discussioncipate in a separate moderated discussion

group. The medical ethics committee ingroup. The medical ethics committee in

Uppsala, Sweden, approved the protocol.Uppsala, Sweden, approved the protocol.

Participants were recruited through aParticipants were recruited through a

press release and subsequent articles inpress release and subsequent articles in

Swedish newspapers. Information regard-Swedish newspapers. Information regard-

ing the study was given in these articles,ing the study was given in these articles,

including the address of a website that pro-including the address of a website that pro-

vided general information and instructionsvided general information and instructions

on how to proceed for participation in theon how to proceed for participation in the

study. This included giving informed con-study. This included giving informed con-

sent, which was done by e-mail. On thissent, which was done by e-mail. On this

website participants were instructed towebsite participants were instructed to

complete a computerised version of thecomplete a computerised version of the

Composite International Diagnostic Inter-Composite International Diagnostic Inter-

view Short-Form (CIDI–SF; Kesslerview Short-Form (CIDI–SF; Kessler et alet al,,

1998). The Swedish version of the instru-1998). The Swedish version of the instru-

ment was developed in a previous studyment was developed in a previous study

on panic disorder (Carlbringon panic disorder (Carlbring et alet al, 2001),, 2001),

and the translation into Swedish (with backand the translation into Swedish (with back

translation) has been approved by thetranslation) has been approved by the

World Health Organization. EvaluationWorld Health Organization. Evaluation

of CIDI–SF data yields a probability ofof CIDI–SF data yields a probability of

caseness ranging from 0.0 to 1.0 for thecaseness ranging from 0.0 to 1.0 for the

disorders of major depression, generaliseddisorders of major depression, generalised

anxiety, specific phobia, social phobia,anxiety, specific phobia, social phobia,

agoraphobia, panic attack, obsessive–agoraphobia, panic attack, obsessive–

compulsive disorder, alcohol dependencecompulsive disorder, alcohol dependence

and drug dependence (http://www.who.int/and drug dependence (http://www.who.int/

msa/cidi/cidisf.htm). The score is interpret-msa/cidi/cidisf.htm). The score is interpret-

ed as the probability that the respondented as the probability that the respondent

would meet the full diagnostic criteriawould meet the full diagnostic criteria

if given the complete CIDI. Participantsif given the complete CIDI. Participants

also completed the Montgomery–Asbergalso completed the Montgomery–Åsberg

Depression Rating Scale – Self-ratedDepression Rating Scale – Self-rated

(MADRS–S; Montgomery & Asberg,(MADRS–S; Montgomery & Åsberg,

1979; Mattila-Evenden1979; Mattila-Evenden et alet al, 1996) on the, 1996) on the

website, and a set of background questionswebsite, and a set of background questions

requesting their e-mail address; informationrequesting their e-mail address; information

on their age, gender, the size of town inon their age, gender, the size of town in

which they lived, the three first digits ofwhich they lived, the three first digits of

their postal code (to obtain an estimate oftheir postal code (to obtain an estimate of

geographical spread within Sweden),geographical spread within Sweden),

education, occupation, medication andeducation, occupation, medication and

contacts with healthcare professionals.contacts with healthcare professionals.

The following inclusion criteria wasThe following inclusion criteria was

used, based on self-report:used, based on self-report:

(a)(a) a probability of 0.55 or more fora probability of 0.55 or more for

the diagnosis of major depression (forthe diagnosis of major depression (for

the full CIDI), which is the cut-offthe full CIDI), which is the cut-off

for the CIDI–SF (Kesslerfor the CIDI–SF (Kessler et alet al, 1998), 1998)

for estimating the presence of majorfor estimating the presence of major

depression (e.g. more items would bedepression (e.g. more items would be

needed to get an even more certainneeded to get an even more certain

diagnosis);diagnosis);

(b)(b) a total score on the MADRS–S betweena total score on the MADRS–S between

15 and 30 (mild-to-moderate de-15 and 30 (mild-to-moderate de-

pression), including a score of lesspression), including a score of less

than 4 on item 9 (zest for life); thisthan 4 on item 9 (zest for life); this

latter criterion was used to reduce anylatter criterion was used to reduce any

risk of including participants in needrisk of including participants in need

of more extensive treatment;of more extensive treatment;

(c)(c) no psychosis (according to medicationno psychosis (according to medication

status);status);

(d)(d) no bipolar disorder;no bipolar disorder;

(e)(e) no antidepressant medication begun orno antidepressant medication begun or

changed in dosage during the lastchanged in dosage during the last

month (stable medication allowed);month (stable medication allowed);

(f)(f) no history of cognitive–behaviouralno history of cognitive–behavioural

therapy for depression;therapy for depression;

(g)(g) age 18 years or older;age 18 years or older;
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(h)(h) prepared to work with the self-helpprepared to work with the self-help

programme several hours each week;programme several hours each week;

(i)(i) no obstacle to participation (e.g. travelno obstacle to participation (e.g. travel

abroad during the treatment, majorabroad during the treatment, major

surgery);surgery);

(j)(j) completion of the pre-treatmentcompletion of the pre-treatment

assessment.assessment.

Participants were randomised by anParticipants were randomised by an

independent person (not involved inindependent person (not involved in

the study or recruitment), who drew thethe study or recruitment), who drew the

numbers of the (consecutively numbered)numbers of the (consecutively numbered)

applicants from a bowl and placed themapplicants from a bowl and placed them

alternately into one of two separate envel-alternately into one of two separate envel-

opes, which were handed to the researchersopes, which were handed to the researchers

later. Once allocated to treatment or thelater. Once allocated to treatment or the

control condition, each participant was sentcontrol condition, each participant was sent

an e-mail with a log-in user name. On log-an e-mail with a log-in user name. On log-

ging in for the first time, the participantsging in for the first time, the participants

were required to fill out the pre-treatmentwere required to fill out the pre-treatment

questionnaires. However, participants werequestionnaires. However, participants were

not informed about their group status untilnot informed about their group status until

they had completed the questionnaires.they had completed the questionnaires.

Outcome measuresOutcome measures

The principal outcome measure of de-The principal outcome measure of de-

pression was the 21-item Beck Depressionpression was the 21-item Beck Depression

Inventory (BDI; BeckInventory (BDI; Beck et alet al, 1961), and the, 1961), and the

results are based upon this instrument. Weresults are based upon this instrument. We

also included MADRS–S (9 items), the 21-also included MADRS–S (9 items), the 21-

item Beck Anxiety Inventory (BAI; Beckitem Beck Anxiety Inventory (BAI; Beck etet

alal, 1988) and the Quality of Life Inventory, 1988) and the Quality of Life Inventory

(QoLI; Frisch(QoLI; Frisch et alet al, 1992). The QoLI, 1992). The QoLI

includes 16 dimensions of life (e.g. health,includes 16 dimensions of life (e.g. health,

economy); for each dimension a rating iseconomy); for each dimension a rating is

made regarding importance (scored 0 to 2)made regarding importance (scored 0 to 2)

and of how pleased the person is with thatand of how pleased the person is with that

dimension (scoreddimension (scored 773 to +3, but with no3 to +3, but with no

0 alternative). The QoLI has been reported0 alternative). The QoLI has been reported

to have satisfactory reliability and validityto have satisfactory reliability and validity

(Frisch(Frisch et alet al, 1992). All outcome measures, 1992). All outcome measures

were administered using the internet.were administered using the internet.

Treatment conditionsTreatment conditions

The cognitive–behavioural self-help treat-The cognitive–behavioural self-help treat-

ment was based on Beck’s cognitivement was based on Beck’s cognitive

therapy, as presented in numerous sourcestherapy, as presented in numerous sources

(e.g. Burns, 1999), and on behavioural(e.g. Burns, 1999), and on behavioural

activation (Lewinsohnactivation (Lewinsohn et alet al, 1986; Martell, 1986; Martell

et alet al, 2001). The material (presented in, 2001). The material (presented in

Swedish) consisted of 89 pages of text,Swedish) consisted of 89 pages of text,

divided into five modules: introduction;divided into five modules: introduction;

behavioural activation; cognitive restruc-behavioural activation; cognitive restruc-

turing; sleep and physical health; andturing; sleep and physical health; and

relapse prevention and future goals. Therelapse prevention and future goals. The

sleep module was based on a programmesleep module was based on a programme

for insomnia (Stromfor insomnia (Ström et alet al, 2004). Each, 2004). Each

module ended with a quiz, with questionsmodule ended with a quiz, with questions

on the content of the module. Responseson the content of the module. Responses

were automatically sent to the therapist,were automatically sent to the therapist,

who in turn gave e-mail feedback on thewho in turn gave e-mail feedback on the

answers and gave the participant access toanswers and gave the participant access to

the next treatment module within 24 h.the next treatment module within 24 h.

Each module was available on the websiteEach module was available on the website

in hypertext markup language (HTML) for-in hypertext markup language (HTML) for-

mat. The website was built by JavaServermat. The website was built by JavaServer

Pages (JSP) programming and MySQLPages (JSP) programming and MySQL

databases. The participant could also printdatabases. The participant could also print

each module by first downloading them aseach module by first downloading them as

rich text format or as portable documentrich text format or as portable document

format documents (PDFs). The amount offormat documents (PDFs). The amount of

time advised for completion of all five mod-time advised for completion of all five mod-

ules was 8 weeks. However, the mean timeules was 8 weeks. However, the mean time

for completion was 10 weeks. The timefor completion was 10 weeks. The time

spent on each participant for completionspent on each participant for completion

of treatment was estimated to be 2 h inof treatment was estimated to be 2 h in

total, including screening, responding to e-total, including screening, responding to e-

mails and monitoring the discussion group.mails and monitoring the discussion group.

In total 506 messages were sent to the par-In total 506 messages were sent to the par-

ticipants, which included a few e-mails sentticipants, which included a few e-mails sent

to the control group.to the control group.

The discussion groups were separateThe discussion groups were separate

and differed in their content, since theand differed in their content, since the

groups had different topics to discuss. Forgroups had different topics to discuss. For

example, the treatment group could discussexample, the treatment group could discuss

the contents of the self-help material,the contents of the self-help material,

whereas the control group was more likelywhereas the control group was more likely

to bring up topics such as sick leave andto bring up topics such as sick leave and

the experience of being depressed. Allthe experience of being depressed. All

activity in the discussion groups wasactivity in the discussion groups was

closely monitored, with the possibility ofclosely monitored, with the possibility of

deleting inappropriate postings. However,deleting inappropriate postings. However,

this never occurred. In addition, the thera-this never occurred. In addition, the thera-

pists in the study answered some of thepists in the study answered some of the

questions posed by members of the discus-questions posed by members of the discus-

sion groups when appropriate, for examplesion groups when appropriate, for example

questions regarding the website.questions regarding the website.

Each time a participant in either groupEach time a participant in either group

logged on to the website, the MADRS–Slogged on to the website, the MADRS–S

was automatically administered, with thewas automatically administered, with the

restriction that at least 7 days had to haverestriction that at least 7 days had to have

passed since the previous form was com-passed since the previous form was com-

pleted. This was done in order to monitorpleted. This was done in order to monitor

depression levels – and in particular zestdepression levels – and in particular zest

for life – on a regular weekly basis.for life – on a regular weekly basis.

Follow-upFollow-up

For ethical reasons the control group mem-For ethical reasons the control group mem-

bers were given access to the treatmentbers were given access to the treatment

modules after the intervention group hadmodules after the intervention group had

finished their treatment. Participants werefinished their treatment. Participants were

contacted by e-mail and asked to fillcontacted by e-mail and asked to fill

in the questionnaires again on the internetin the questionnaires again on the internet

6 months after the treatment had ended.6 months after the treatment had ended.

AnalysisAnalysis

All randomised participants with follow-All randomised participants with follow-

up data were included in the analysesup data were included in the analyses

regardless of how many treatment modulesregardless of how many treatment modules

they had completed. This could also bethey had completed. This could also be

referred to as ‘intention to treat’, as wereferred to as ‘intention to treat’, as we

included all those who provided post-included all those who provided post-

treatment data. However, for the maintreatment data. However, for the main

outcome measure we also calculated resultsoutcome measure we also calculated results

on a last observation carried forward basis,on a last observation carried forward basis,

replacing missing values post-treatmentreplacing missing values post-treatment

with pre-treatment values. Since this pro-with pre-treatment values. Since this pro-

cedure assumes that values remain frozencedure assumes that values remain frozen

in time, we did not report this for allin time, we did not report this for all

measures. Confidence intervals, analysis ofmeasures. Confidence intervals, analysis of

variance andvariance and tt-tests were used for outcome-tests were used for outcome

analyses. Significance was set at 0.05 andanalyses. Significance was set at 0.05 and

all tests were two-tailed. Power was esti-all tests were two-tailed. Power was esti-

mated by assuming an effect size (Cohen’smated by assuming an effect size (Cohen’s

dd, defined as the standardised difference, defined as the standardised difference

between groups obtained by calculatingbetween groups obtained by calculating

the mean difference and dividing by theirthe mean difference and dividing by their

pooled standard deviation) of 0.80, whichpooled standard deviation) of 0.80, which

would require 52 participants to obtain awould require 52 participants to obtain a

power of 80% with a conventional alphapower of 80% with a conventional alpha

level of 0.05. The actual power for the mainlevel of 0.05. The actual power for the main

outcome measure with 85 participants wasoutcome measure with 85 participants was

over 95%.over 95%.

RESULTSRESULTS

Of the 343 persons who completed theOf the 343 persons who completed the

inclusion forms, 117 (34%) were includedinclusion forms, 117 (34%) were included

(Fig. 1); 226 persons were excluded from(Fig. 1); 226 persons were excluded from

the study. The most common reason forthe study. The most common reason for

exclusion was risk of suicide (exclusion was risk of suicide (nn¼77).77).

This was measured by item 9 on theThis was measured by item 9 on the

MADRS–S, and/or reported previous sui-MADRS–S, and/or reported previous sui-

cide attempts. Since the aim was to targetcide attempts. Since the aim was to target

people with mild-to-moderate depression,people with mild-to-moderate depression,

67 persons were excluded after reporting67 persons were excluded after reporting

severe depression (a score of more than 30severe depression (a score of more than 30

on the MADRS–S) and 36 after reportingon the MADRS–S) and 36 after reporting

minor depression (a score below 15 on theminor depression (a score below 15 on the

MADRS–S). The CIDI–SF was used toMADRS–S). The CIDI–SF was used to

obtain a probability of diagnosis accordingobtain a probability of diagnosis according

to the full CIDI, and 32 persons wereto the full CIDI, and 32 persons were

excluded after reporting a probabilityexcluded after reporting a probability

below 0.55 (see above). To control forbelow 0.55 (see above). To control for

effects of recent medication (e.g. initialeffects of recent medication (e.g. initial

side-effects), 65 persons who had startedside-effects), 65 persons who had started

antidepressant medication, or altered itsantidepressant medication, or altered its

dosage within the last month, weredosage within the last month, were

excluded. Use of antipsychotic medicationexcluded. Use of antipsychotic medication

led to the exclusion of 2 persons. Peopleled to the exclusion of 2 persons. People

meeting the DSM criteria for bipolar dis-meeting the DSM criteria for bipolar dis-

order (American Psychiatric Association,order (American Psychiatric Association,

1994) were excluded (1994) were excluded (nn¼28). Other rea-28). Other rea-

sons for exclusion were not filling out thesons for exclusion were not filling out the

pre-treatment measures (pre-treatment measures (nn¼11), receiving11), receiving

cognitive–behavioural therapy before thecognitive–behavioural therapy before the

trial start (trial start (nn¼6), being under 18 years old6), being under 18 years old
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((nn¼3), not being committed to working3), not being committed to working

several hours a week with the programmeseveral hours a week with the programme

((nn¼2) and reporting obstacles to complet-2) and reporting obstacles to complet-

ing the programme (ing the programme (nn¼1). Several people1). Several people

were excluded on more than one criterion.were excluded on more than one criterion.

The 226 excluded persons were given anThe 226 excluded persons were given an

explanation by e-mail and individualisedexplanation by e-mail and individualised

recommendations on where to seek helprecommendations on where to seek help

where they lived.where they lived.

Post-treatment measures were com-Post-treatment measures were com-

pleted by 36 participants in the treatmentpleted by 36 participants in the treatment

group and 49 in the control group. Thesegroup and 49 in the control group. These

85 participants were included in all statisti-85 participants were included in all statisti-

cal analyses regardless of the amount ofcal analyses regardless of the amount of

treatment received. In total the rate of with-treatment received. In total the rate of with-

drawal from the programme was 27% (32drawal from the programme was 27% (32

of 117). Those who withdrew did not differof 117). Those who withdrew did not differ

significantly on pre-treatment self-reportsignificantly on pre-treatment self-report

results, age, gender, educational level, placeresults, age, gender, educational level, place

of living (e.g. size of city) or baseline BDI orof living (e.g. size of city) or baseline BDI or

QoLI scores. The main reason given forQoLI scores. The main reason given for

leaving the study was that the treatmentleaving the study was that the treatment

was perceived as too demanding. Hence,was perceived as too demanding. Hence,

the rates of withdrawal differed betweenthe rates of withdrawal differed between

the treatment group (37%) and the controlthe treatment group (37%) and the control

group (18%). Participant characteristics aregroup (18%). Participant characteristics are

shown in Table 1. The study participantsshown in Table 1. The study participants

came from different regions within Sweden,came from different regions within Sweden,

ranging from rural areas to cities of moreranging from rural areas to cities of more

than 100 000 people. City dwellers consti-than 100 000 people. City dwellers consti-

tuted 45% of the sample, and hence thetuted 45% of the sample, and hence the

majority came from smaller cities, villagesmajority came from smaller cities, villages

and places outside the larger cities (whereand places outside the larger cities (where

university clinics usually are based).university clinics usually are based).

Outcome on self-report measuresOutcome on self-report measures

Table 2 shows results on the outcomeTable 2 shows results on the outcome

measures, including change scores withmeasures, including change scores with

95% confidence intervals. Analyses of95% confidence intervals. Analyses of

variance with a 2variance with a 2662 design (one group2 design (one group

factor and one repeated-measures factor)factor and one repeated-measures factor)

resulted in significant interactions for theresulted in significant interactions for the

BDI (BDI (FF((1,83)1,83)¼14.22;14.22; PP550.001), MADRS–S0.001), MADRS–S

((FF((1,83)1,83)¼7.77;7.77; PP¼0.007) and BAI (0.007) and BAI (FF(1,83)(1,83)

¼5.72;5.72; PP¼0.019). These interactions0.019). These interactions

reflect differences in change scoresreflect differences in change scores

between the active treatment and the con-between the active treatment and the con-

trol condition. The corresponding effecttrol condition. The corresponding effect

sizes (Cohen’ssizes (Cohen’s dd between groups at post-between groups at post-

treatment) were 0.94 for the BDI, 0.79treatment) were 0.94 for the BDI, 0.79

for the MADRS–S and 0.47 for the BAI.for the MADRS–S and 0.47 for the BAI.

There was no statistically significant inter-There was no statistically significant inter-

action on the QoLI (mirrored by a lowaction on the QoLI (mirrored by a low

effect size of 0.32). In order to check foreffect size of 0.32). In order to check for

potential confounding by medication statuspotential confounding by medication status

pre-treatment, medication status waspre-treatment, medication status was

entered as a between-group factor in theentered as a between-group factor in the

analysis. This did not affect the outcomeanalysis. This did not affect the outcome

(e.g. no significant main effect of inter-(e.g. no significant main effect of inter-

action with medication status), but weaction with medication status), but we

acknowledge that testing for medication in-acknowledge that testing for medication in-

teraction effects in this study is unreliable,teraction effects in this study is unreliable,

given the small sample size.given the small sample size.

Further analysis of the BDI data, re-Further analysis of the BDI data, re-

placing missing values post-treatment withplacing missing values post-treatment with

pre-treatment values, also resulted in apre-treatment values, also resulted in a

significant improvement, with a meansignificant improvement, with a mean

reduction in score of 5.2 (95% CI 3.2–reduction in score of 5.2 (95% CI 3.2–

7.1) in the treatment group and 1.5 (95%7.1) in the treatment group and 1.5 (95%

CICI 770.9 to 3.2) in the control group post-0.9 to 3.2) in the control group post-

treatment. The same analysis of thetreatment. The same analysis of the

follow-up data (bringing last observationfollow-up data (bringing last observation

forward for missing data) showed a meanforward for missing data) showed a mean

pre-treatment to follow-up reduction inpre-treatment to follow-up reduction in

score of 7.2 (95% CI 4.4–10.5) in the treat-score of 7.2 (95% CI 4.4–10.5) in the treat-

ment group and 5.2 (95% CI 2.5–7.9) inment group and 5.2 (95% CI 2.5–7.9) in

the control group. Hence, replacing missingthe control group. Hence, replacing missing

values with the last observation availablevalues with the last observation available

for the full sample of 117 participants didfor the full sample of 117 participants did

not alter the results on the main outcomenot alter the results on the main outcome

measure.measure.
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Fig. 1Fig. 1 Trial profile.Trial profile.

Table 1Table 1 Characteristics of participants at the start of the trialCharacteristics of participants at the start of the trial

Treatment groupTreatment group

nn¼3636

Control groupControl group

nn¼4949

Withdrawal groupWithdrawal group

nn¼3232

Age, years: mean (s.d.)Age, years: mean (s.d.) 36.4 (11.5)36.4 (11.5) 36.3 (9.9)36.3 (9.9) 35.6 (10.3)35.6 (10.3)

Gender: female, %Gender: female, % 7878 7272 7272

Living with partner, %Living with partner, % 6666 5656 5656

Education: university level, %Education: university level, % 6464 6161 5050

Fewer than three self-reported episodes ofFewer than three self-reported episodes of

depression, %depression, %

3333 3939 2828

Treatment history: no previous treatment forTreatment history: no previous treatment for

depression, %depression, %

4444 3939 4444

Current antidepressant medication, %Current antidepressantmedication, % 2222 3737 2828

Baseline BDI score: mean (s.d.)Baseline BDI score: mean (s.d.) 20.5 (6.7)20.5 (6.7) 20.9 (8.5)20.9 (8.5) 21.6 (7.2)21.6 (7.2)

Baseline QoLI score: mean (s.d.)Baseline QoLI score: mean (s.d.) 770.1 (1.1)0.1 (1.1) 770.2 (1.6)0.2 (1.6) 770.2 (1.1)0.2 (1.1)

BDI, Beck Depression Inventory; QoLI,Quality of Life Inventory.BDI, Beck Depression Inventory; QoLI,Quality of Life Inventory.
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Adherence andmodulesAdherence andmodules
completedcompleted

Participants in the intervention group nor-Participants in the intervention group nor-

mally reached at least the fourth module,mally reached at least the fourth module,

with 65% completing all modules. Thewith 65% completing all modules. The

average number of modules completedaverage number of modules completed

was 3.7 (s.d.was 3.7 (s.d.¼1.9). The number of modules1.9). The number of modules

completed was weakly correlated withcompleted was weakly correlated with

post-treatment BDI scores (Spearman’spost-treatment BDI scores (Spearman’s

rr¼770.33,0.33, PP550.05).0.05).

Activity in discussion groupsActivity in discussion groups

Activity in the discussion group was notActivity in the discussion group was not

correlated with improvement in the treat-correlated with improvement in the treat-

ment group. However, there was a markedment group. However, there was a marked

difference in activity between the discussiondifference in activity between the discussion

groups, with a total of 233 postings in thegroups, with a total of 233 postings in the

treatment discussion group and 842 post-treatment discussion group and 842 post-

ings in the control discussion group, whichings in the control discussion group, which

was also reflected in the mean differencewas also reflected in the mean difference be-be-

tween the groups oftween the groups of 7711.0 (95% CI)11.0 (95% CI) 7721.521.5

toto770.6. Overall, the form of activity differed0.6. Overall, the form of activity differed

between the groups, as the control groupbetween the groups, as the control group

tended to discuss their own problems more,tended to discuss their own problems more,

whereas the treatment group leaned morewhereas the treatment group leaned more

towards discussing the treatment.towards discussing the treatment.

Follow-upFollow-up

At the 6-month follow-up, 71 participantsAt the 6-month follow-up, 71 participants

(all in the treatment group and 35 in(all in the treatment group and 35 in

the control group) completed the question-the control group) completed the question-

naires again, yielding a 16% rate ofnaires again, yielding a 16% rate of

withdrawal from post-treatment to follow-withdrawal from post-treatment to follow-

up (0% in the treatment group and 29%up (0% in the treatment group and 29%

in the control group). Table 2 shows thein the control group). Table 2 shows the

outcomes at follow-up for each groupoutcomes at follow-up for each group

separately. At this stage the control groupseparately. At this stage the control group

also had received the treatment.also had received the treatment.

Analysis of the difference betweenAnalysis of the difference between

the groups at follow-up revealed no statisti-the groups at follow-up revealed no statisti-

cally significant difference. Improvementscally significant difference. Improvements

between pre-treatment and follow-up were,between pre-treatment and follow-up were,

however, found for both groups on thehowever, found for both groups on the

BDI, MADRS–S, BAI and the QoLI (seeBDI, MADRS–S, BAI and the QoLI (see

Table 2 for change scores and confidenceTable 2 for change scores and confidence

intervals). As the control group hadintervals). As the control group had

received treatment, we expected changesreceived treatment, we expected changes

between post-treatment and follow-up forbetween post-treatment and follow-up for

this group, but no difference for thethis group, but no difference for the

treatment group. This assumption wastreatment group. This assumption was

confirmed by means of pairedconfirmed by means of paired tt-tests for-tests for

the BDI, MADRS–S, BAI and QoLI (allthe BDI, MADRS–S, BAI and QoLI (all PP

values were less than 0.05 in the controlvalues were less than 0.05 in the control

group and more than 0.05 in the treatmentgroup and more than 0.05 in the treatment

group).group).

DISCUSSIONDISCUSSION

This randomised controlled trial ofThis randomised controlled trial of

internet-delivered self-help based oninternet-delivered self-help based on

cognitive–behavioural therapy yieldedcognitive–behavioural therapy yielded

three major results. First, the activethree major results. First, the active

treatment, which included standardtreatment, which included standard

cognitive–behavioural approaches andcognitive–behavioural approaches and

behavioural activation, resulted in decreasedbehavioural activation, resulted in decreased

depressive symptoms immediately afterdepressive symptoms immediately after

treatment and at the 6-month follow-up.treatment and at the 6-month follow-up.

Benefits were also observed regarding anxi-Benefits were also observed regarding anxi-

ety symptoms and quality of life. Second,ety symptoms and quality of life. Second,

participation in a web-based discussionparticipation in a web-based discussion

group only had no effect on depressivegroup only had no effect on depressive

symptoms, which is in contrast to a studysymptoms, which is in contrast to a study

showing some benefits from participationshowing some benefits from participation

in an internet support group (Houstonin an internet support group (Houston

et alet al, 2002). Finally, being engaged in self-, 2002). Finally, being engaged in self-

help seems to affect the tendency tohelp seems to affect the tendency to

participate in a discussion group, with lessparticipate in a discussion group, with less

activity in the group who received theactivity in the group who received the

active treatment immediately.active treatment immediately.

AdherenceAdherence

Although self-administered treatments haveAlthough self-administered treatments have

shown promising results in many studies, ashown promising results in many studies, a

crucial problem is how well participantscrucial problem is how well participants

adhere to the treatment. For example, in aadhere to the treatment. For example, in a

recent study only 41 out of 139 randomisedrecent study only 41 out of 139 randomised

participants were available for assessmentparticipants were available for assessment

at the 3-month follow-up (Richardsat the 3-month follow-up (Richards et alet al,,

2003), which makes it likely that some2003), which makes it likely that some

failed to complete the self-help material.failed to complete the self-help material.

Internet-based self-help facilitates monitor-Internet-based self-help facilitates monitor-

ing of adherence to treatment, becauseing of adherence to treatment, because

modules are provided only when the pre-modules are provided only when the pre-

vious module has been completed. Therevious module has been completed. There

was, however, a differential rate of with-was, however, a differential rate of with-

drawal between the two groups, anddrawal between the two groups, and

judging from the comments we received,judging from the comments we received,

some perceived the text and the exercisesome perceived the text and the exercise

as too demanding. A solution to this is toas too demanding. A solution to this is to

adjust the text, and to allow a longeradjust the text, and to allow a longer

treatment period.treatment period.

Implications for cognitive^Implications for cognitive^
behavioural therapybehavioural therapy

Self-help treatment of depression is anSelf-help treatment of depression is an

attractive treatment option, as practitionersattractive treatment option, as practitioners

often wish to offer their clients effectiveoften wish to offer their clients effective

psychosocial interventions, but hesitatepsychosocial interventions, but hesitate

to do so because of lengthy waiting liststo do so because of lengthy waiting lists

(Williams & Whitfield, 2001). Indeed,(Williams & Whitfield, 2001). Indeed,

4 5 94 5 9

Table 2Table 2 Self-reported outcomes: pre-treatment, post-treatment and at 6-month follow-upSelf-reported outcomes: pre-treatment, post-treatment and at 6-month follow-up

ScaleScale nn Pre-treatmentPre-treatment

scorescore

Mean (s.d.)Mean (s.d.)

Post-treatmentPost-treatment

scorescore

Mean (s.d.)Mean (s.d.)

Pre^postPre^post

differencedifference

Mean (95% CI)Mean (95% CI)

nn Follow-up scoreFollow-up score11

Mean (s.d.)Mean (s.d.)

Pre-treatment toPre-treatment to

follow-up differencefollow-up difference

Mean (95% CI)Mean (95% CI)

BDI (range 0^63)BDI (range 0^63)

TreatmentTreatment 3636 20.5 (6.7)20.5 (6.7) 12.2 (6.8)12.2 (6.8) 8.3 (5.7 to 10.9)8.3 (5.7 to 10.9) 3636 13.1 (9.1)13.1 (9.1) 7.8 (4.6 to 11.3)7.8 (4.6 to 11.3)

ControlControl 4949 20.9 (8.5)20.9 (8.5) 19.5 (8.1)19.5 (8.1) 1.4 (1.4 (771.1 to 3.9)1.1 to 3.9) 3535 13.1 (7.6)13.1 (7.6) 7.4 (4.0 to 10.7)7.4 (4.0 to 10.7)

MADRS^S (range 0^54)MADRS^S (range 0^54)

TreatmentTreatment 3636 20.1 (5.7)20.1 (5.7) 12.7 (8.3)12.7 (8.3) 5.5 (4.6 to 10.1)5.5 (4.6 to 10.1) 3636 14.6 (9.2)14.6 (9.2) 6.3 (3.2 to 9.3)6.3 (3.2 to 9.3)

ControlControl 4949 21.6 (7.2)21.6 (7.2) 19.0 (7.6)19.0 (7.6) 2.6 (2.6 (770.4 to 4.8)0.4 to 4.8) 3535 14.5 (9.3)14.5 (9.3) 6.8 (3.9 to 9.7)6.8 (3.9 to 9.7)

BAI (range 0^63)BAI (range 0^63)

TreatmentTreatment 3636 17.1 (8.2)17.1 (8.2) 14.1 (8.4)14.1 (8.4) 3.1 (1.2 to 4.9)3.1 (1.2 to 4.9) 3636 15.1 (9.3)15.1 (9.3) 2.8 (0.3 to 5.4)2.8 (0.3 to 5.4)

ControlControl 4949 17.6 (8.5)17.6 (8.5) 17.8 (9.4)17.8 (9.4) 770.2 (0.2 (772.2 to 1.7)2.2 to 1.7) 3535 12.8 (8.4)12.8 (8.4) 4.6 (2.1 to 7.2)4.6 (2.1 to 7.2)

QoLI (rangeQoLI (range776 to 6)6 to 6)

TreatmentTreatment 3636 770.1 (1.1)0.1 (1.1) 0.5 (1.6)0.5 (1.6) 0.6 (0.2 to 1.1)0.6 (0.2 to 1.1) 3636 0.7 (1.7)0.7 (1.7) 0.9 (0.4 to 1.4)0.9 (0.4 to 1.4)

ControlControl 4949 770.2 (1.6)0.2 (1.6) 0.0 (1.5)0.0 (1.5) 0.2 (0.2 (770.2 to 0.6)0.2 to 0.6) 3535 0.9 (1.8)0.9 (1.8) 1.0 (0.5 to 1.4)1.0 (0.5 to 1.4)

BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; MADRS^S,Montgomery^—sberg Depression Rating Scale^Self-rated; QoLI,Quality of Life Inventory.BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; MADRS^S,Montgomery^—sberg Depression Rating Scale^Self-rated; QoLI,Quality of Life Inventory.
1. At the follow-up assessment the control group had also completed the internet therapy programme.1. At the follow-up assessment the control group had also completed the internet therapy programme.
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developing self-help approaches has beendeveloping self-help approaches has been

recommended several times (Hollonrecommended several times (Hollon et alet al,,

2002). Our study was preceded by other2002). Our study was preceded by other

applications of internet-based self-helpapplications of internet-based self-help

treatments (Carlbringtreatments (Carlbring et alet al, 2001), and, 2001), and

differs from other applications of internet-differs from other applications of internet-

based treatments of depression (Clarkebased treatments of depression (Clarke etet

alal, 2002). First, we divided the material, 2002). First, we divided the material

into modules to be provided on a consecu-into modules to be provided on a consecu-

tive basis dependent on progress. Second,tive basis dependent on progress. Second,

individualised feedback was given by aindividualised feedback was given by a

therapist who was clearly identified with atherapist who was clearly identified with a

name and a photograph on the website.name and a photograph on the website.

In a recent review it was concludedIn a recent review it was concluded

that self-help results in effect sizesthat self-help results in effect sizes

roughly equivalent to the average effectroughly equivalent to the average effect

size obtained in psychotherapy studiessize obtained in psychotherapy studies

(McKendree-Smith(McKendree-Smith et alet al, 2003). In common, 2003). In common

with our study, most self-help studies onwith our study, most self-help studies on

depression would be better described asdepression would be better described as

testing minimal therapist contact treat-testing minimal therapist contact treat-

ments, as it is common to have eitherments, as it is common to have either

meetings or telephone calls to monitormeetings or telephone calls to monitor

progress and adherence. Internet-basedprogress and adherence. Internet-based

self-help does not therefore exclude clini-self-help does not therefore exclude clini-

cian input and can be demanding for thecian input and can be demanding for the

therapist. However, given that responsestherapist. However, given that responses

are not given directly in ‘real time’, collea-are not given directly in ‘real time’, collea-

gues can be consulted and specific questionsgues can be consulted and specific questions

can be directed to the specialist, all beingcan be directed to the specialist, all being

done within 24 h. For example, in our studydone within 24 h. For example, in our study

the psychiatrist was consulted about somethe psychiatrist was consulted about some

of the participants’ questions, whereas theof the participants’ questions, whereas the

psychologists handled other questions deal-psychologists handled other questions deal-

ing with the contents of the programme. Iting with the contents of the programme. It

is, however, interesting to compare ouris, however, interesting to compare our

findings with the results of Proudfootfindings with the results of Proudfoot et alet al

(2003), who used a stand-alone computer(2003), who used a stand-alone computer

in a general practice setting, and Christen-in a general practice setting, and Christen-

sensen et alet al (2004), who used an open web(2004), who used an open web

page, both finding promising results.page, both finding promising results.

Interestingly, participation in the dis-Interestingly, participation in the dis-

cussion group only did not confer anycussion group only did not confer any

immediate benefits; this is in contrast toimmediate benefits; this is in contrast to

an observational study in which benefitsan observational study in which benefits

were found (Houstonwere found (Houston et alet al, 2002). Findings, 2002). Findings

in the latter study were attributed to thein the latter study were attributed to the

effects of breaking down social isolationeffects of breaking down social isolation

by participation in the discussion group.by participation in the discussion group.

As we did not include any measure of socialAs we did not include any measure of social

isolation, we cannot exclude the possibilityisolation, we cannot exclude the possibility

that members of our study group werethat members of our study group were

less socially isolated. On the other hand,less socially isolated. On the other hand,

participants in the waiting-list discussionparticipants in the waiting-list discussion

group spent more time with the discussiongroup spent more time with the discussion

group compared with the therapy group,group compared with the therapy group,

most probably because the therapymost probably because the therapy

group members were occupied with thegroup members were occupied with the

treatment. Although our study indicatestreatment. Although our study indicates

that adding discussion group activity tothat adding discussion group activity to

cognitive–behavioural therapy does notcognitive–behavioural therapy does not

yield incremental improvements, thisyield incremental improvements, this

cannot be directly inferred, given that acannot be directly inferred, given that a

therapy-only group was not included. Atherapy-only group was not included. A

plausible explanation for the lack of anplausible explanation for the lack of an

effect in the waiting-list discussion groupeffect in the waiting-list discussion group

could be that the patients were aware ofcould be that the patients were aware of

being placed on a waiting list, and hencebeing placed on a waiting list, and hence

were not expecting any change fromwere not expecting any change from

participation in their group.participation in their group.

LimitationsLimitations
Although self-report was used to obtain aAlthough self-report was used to obtain a

likely diagnosis using DSM criteria, no for-likely diagnosis using DSM criteria, no for-

mal diagnosis was made in an interview.mal diagnosis was made in an interview.

Hence, it is possible that people withHence, it is possible that people with

depression were excluded and people with-depression were excluded and people with-

out depression were included. However,out depression were included. However,

this is not very likely, particularly the latterthis is not very likely, particularly the latter

possibility of including people who wouldpossibility of including people who would

not fulfil DSM depression criteria in anot fulfil DSM depression criteria in a

structured interview. Internet administra-structured interview. Internet administra-

tion of both interviews and questionnairestion of both interviews and questionnaires

is a research area on its own that needsis a research area on its own that needs

further investigation. Independent ratingsfurther investigation. Independent ratings

by clinicians would have strengthened theby clinicians would have strengthened the

self-reported findings, but was not done,self-reported findings, but was not done,

given that participants were not requestedgiven that participants were not requested

to attend a research clinic.to attend a research clinic.

Confounding with respect to medi-Confounding with respect to medi-

cation status cannot be ignored. First, self-cation status cannot be ignored. First, self-

report was used to ascertain medicationreport was used to ascertain medication

use. Second, those with ongoing butuse. Second, those with ongoing but

stabilised medication regimens were notstabilised medication regimens were not

excluded. Although no effect of medicationexcluded. Although no effect of medication

status was found, in line with other researchstatus was found, in line with other research

(Oei & Yeoh, 1999), a better approach(Oei & Yeoh, 1999), a better approach

would have been to control for medicationwould have been to control for medication

status in the first place in order to enablestatus in the first place in order to enable

investigation of drug–therapy interactions.investigation of drug–therapy interactions.

The study period was relatively short,The study period was relatively short,

and it would have been preferable to haveand it would have been preferable to have

had a control group that had not receivedhad a control group that had not received

any self-help or psychotherapy at the 6-any self-help or psychotherapy at the 6-

month follow-up, or at least data from amonth follow-up, or at least data from a

less specific attention control treatment.less specific attention control treatment.

This was not possible in the study protocolThis was not possible in the study protocol

for ethical reasons.for ethical reasons.

Limited access to the internet is oftenLimited access to the internet is often

put forward as an argument againstput forward as an argument against

internet treatments, and although a largeinternet treatments, and although a large

proportion of the Swedish population doesproportion of the Swedish population does

have access to the internet (about 70%),have access to the internet (about 70%),

there is still a significant minority who dothere is still a significant minority who do

not, and this is even more the case innot, and this is even more the case in

countries outside northern Europe.countries outside northern Europe.

Further directionsFurther directions
Research on internet-based self-help forResearch on internet-based self-help for

depression would benefit from clear-cutdepression would benefit from clear-cut

diagnoses before initiation of treatment;diagnoses before initiation of treatment;

in our study, we did not use a clinician-in our study, we did not use a clinician-

administered interview. However, one ofadministered interview. However, one of

the potential benefits of internet-deliveredthe potential benefits of internet-delivered

treatments is that geographical distancestreatments is that geographical distances

are immaterial. Requiring participants toare immaterial. Requiring participants to

come in for a clinical assessment wouldcome in for a clinical assessment would

therefore introduce a limitation. It is poss-therefore introduce a limitation. It is poss-

ible that the internet could be used forible that the internet could be used for

diagnoses in the future, perhaps comple-diagnoses in the future, perhaps comple-

mented with web-camera technology ormented with web-camera technology or

video conferencing. The validity of suchvideo conferencing. The validity of such

procedures has yet to be assessed. Internetprocedures has yet to be assessed. Internet

technology might also be used in the futuretechnology might also be used in the future

for preventing relapse, perhaps in combina-for preventing relapse, perhaps in combina-

tion with medication. All these suggestionstion with medication. All these suggestions

point to the importance of evaluating thepoint to the importance of evaluating the

cost-effectiveness of internet treatments.cost-effectiveness of internet treatments.

No attempt was made here to do this, asNo attempt was made here to do this, as

a proper assessment of costs would includea proper assessment of costs would include

the costs of programming and computerthe costs of programming and computer

equipment, as well as therapist time de-equipment, as well as therapist time de-

voted to writing the self-help material andvoted to writing the self-help material and

processing the participants’ responses toprocessing the participants’ responses to

the modules. Finally, effective mechanismsthe modules. Finally, effective mechanisms

are yet to be disclosed, as most studiesare yet to be disclosed, as most studies

of cognitive–behavioural therapy includeof cognitive–behavioural therapy include

packages of treatment ingredients. Ourpackages of treatment ingredients. Our

study was no exception in this respect.study was no exception in this respect.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Internet-based self-help facilitates the spread of cognitive^behavioural therapy forInternet-based self-help facilitates the spread of cognitive^behavioural therapy for
depression to thosewho usually do have access to this form of treatment.depression to thosewho usually do have access to this form of treatment.

&& Outcomewith internet-based therapy resembles that in controlled studies ofOutcomewith internet-based therapy resembles that in controlled studies of
clinician-delivered therapy.clinician-delivered therapy.

&& Participation in a discussion groupwithin a controlled study does not seem toParticipation in a discussion groupwithin a controlled study does not seem to
confer any benefits.confer any benefits.

LIMITATIONSLIMITATIONS

&& No structured clinical interview was conductedwith a clinician to secureNo structured clinical interview was conductedwith a clinician to secure
diagnoses.diagnoses.

&& Medication status was not controlled.Medication status was not controlled.

&& Lack of access to the internetmight be a problem in future dissemination of theLack of access to the internetmight be a problem in future dissemination of the
therapy.therapy.
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