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BackgroundBackground Little isknown abouttheLittle isknown aboutthe

cost-effectiveness of preventingmentalcost-effectiveness of preventingmental

disorders.disorders.

AimsAims To study the cost-effectiveness ofTo study the cost-effectiveness of

care as usualplusminimal contactcare asusualplusminimal contact

psychotherapyrelative to usual care alonepsychotherapyrelative to usual care alone

inpreventingdepressive disorder.in preventingdepressive disorder.

MethodMethod Aneconomic evaluationwasAn economic evaluationwas

conducted alongside a randomised clinicalconducted alongside a randomised clinical

trial.Primarycare patientswith sub-trial.Primarycare patientswith sub-

threshold depressionwere assigned tothreshold depressionwere assigned to

minimal contact psychotherapyplus usualminimal contact psychotherapyplus usual

care (care (nn¼107) or to usual care alone107) or to usual care alone

((nn¼109).109).

ResultsResults Primarycarepatientswithsub-Primarycarepatientswithsub-

threshold depressionbenefited fromthreshold depression benefited from

minimal contact psychotherapyas itminimal contact psychotherapy as it

reduced theriskof developinga full-blownreduced the riskof developinga full-blown

depressive disorder from18% to12%.Indepressive disorder from18% to12%.In

addition, this interventionhad a 70%addition, this interventionhad a 70%

probabilityof beingmore cost-effectiveprobabilityof beingmore cost-effective

thanusual care alone.A sensitivity analysisthanusual care alone.A sensitivity analysis

indicated the robustness ofthese results.indicated the robustness of these results.

ConclusionsConclusions Over1year adjunctiveOver1year adjunctive

minimal contact psychotherapyimprovedminimal contact psychotherapyimproved

outcomes andgenerated lowercosts.Thisoutcomes andgenerated lowercosts.This

intervention is therefore superior to usualintervention is therefore superior to usual

care alone interms of cost-effectiveness.care alone interms of cost-effectiveness.

Declaration of interestDeclaration of interest None.None.

Fundingdetailed in Acknowledgements.Fundingdetailed in Acknowledgements.

Depression is highly prevalent, compro-Depression is highly prevalent, compro-

mises the quality of life and has a substan-mises the quality of life and has a substan-

tial economic impact (Wellstial economic impact (Wells et alet al, 1992;, 1992;

BijlBijl et alet al, 1998; Lothgren, 2004). Several, 1998; Löthgren, 2004). Several

cost-effective interventions directed at de-cost-effective interventions directed at de-

pression in primary care patients are avail-pression in primary care patients are avail-

able (Schulbergable (Schulberg et alet al, 2002; Scott, 2002; Scott et alet al,,

2003; McCrone2003; McCrone et alet al, 2004). However, ac-, 2004). However, ac-

cording to one estimate the burden of de-cording to one estimate the burden of de-

pression can be averted for only 26%,pression can be averted for only 26%,

even under a hypothetical regimen of opti-even under a hypothetical regimen of opti-

mal care (Andrewsmal care (Andrews et alet al, 2004). This leaves, 2004). This leaves

a formidable gap between what the besta formidable gap between what the best

treatments can offer and the needs of many.treatments can offer and the needs of many.

This gap calls for interventions other thanThis gap calls for interventions other than

curative ones. Preventive interventionscurative ones. Preventive interventions

may have a role here (Smitmay have a role here (Smit et alet al, 2004,, 2004,

2006). A randomised clinical trial by2006). A randomised clinical trial by

WillemseWillemse et alet al (2004) showed superior(2004) showed superior

effectiveness of minimal contact psycho-effectiveness of minimal contact psycho-

therapy over care as usual in preventingtherapy over care as usual in preventing

the onset of full-blown depressive disorderthe onset of full-blown depressive disorder

in primary care patients with sub-thresholdin primary care patients with sub-threshold

depression. Using the same trial data, wedepression. Using the same trial data, we

now investigate the cost-effectiveness ofnow investigate the cost-effectiveness of

this adjunctive therapy relative to usualthis adjunctive therapy relative to usual

care alone.care alone.

METHODMETHOD

The method of this trial has been describedThe method of this trial has been described

in detail by Willemsein detail by Willemse et alet al (2004). Here, we(2004). Here, we

describe its main features and focus atten-describe its main features and focus atten-

tion on the economic aspects.tion on the economic aspects.

SampleSample

Participants (aged 18–65 years) were re-Participants (aged 18–65 years) were re-

cruited from 19 general practices in Thecruited from 19 general practices in The

Netherlands. Patients were considered toNetherlands. Patients were considered to

be eligible when presenting sub-thresholdbe eligible when presenting sub-threshold

depression defined as having at least onedepression defined as having at least one

core symptom plus one, two or three cur-core symptom plus one, two or three cur-

rent depressive symptoms according to therent depressive symptoms according to the

Instel screening instrument (TiemensInstel screening instrument (Tiemens et alet al,,

1995). Exclusion criteria were the presence1995). Exclusion criteria were the presence

of full-blown DSM–IV (American Psychi-of full-blown DSM–IV (American Psychi-

atric Association, 1994) depressive disor-atric Association, 1994) depressive disor-

der, dysthymia, bipolar disorder, socialder, dysthymia, bipolar disorder, social

phobia, agoraphobia or panic disorder inphobia, agoraphobia or panic disorder in

the past 12 months as measured withthe past 12 months as measured with

the Composite International Diagnosticthe Composite International Diagnostic

Interview (CIDI; see ‘Measures’).Interview (CIDI; see ‘Measures’).

Participants were recruited in severalParticipants were recruited in several

steps (Fig. 1). Research assistants screenedsteps (Fig. 1). Research assistants screened

3825 patients who were waiting to see their3825 patients who were waiting to see their

general practitioner. Eligible patientsgeneral practitioner. Eligible patients

((nn¼1018) were asked to give their informed1018) were asked to give their informed

consent to participate in the trial. Of these,consent to participate in the trial. Of these,

363 were willing to do so and received a363 were willing to do so and received a

computer-assisted diagnostic interviewcomputer-assisted diagnostic interview

with the CIDI. This was done to excludewith the CIDI. This was done to exclude

patients with full-blown depression andpatients with full-blown depression and

other DSM–IV Axis I disorders as specifiedother DSM–IV Axis I disorders as specified

above. The randomisation was done cen-above. The randomisation was done cen-

trally, using blocked randomisation strati-trally, using blocked randomisation strati-

fied by general practice with the patient asfied by general practice with the patient as

unit of randomisation, with blocks of fourunit of randomisation, with blocks of four

patients. Eligible patients who had givenpatients. Eligible patients who had given

their informed consent were randomised,their informed consent were randomised,

with equal probability, to receive minimalwith equal probability, to receive minimal

contact psychotherapy adjunctive to usualcontact psychotherapy adjunctive to usual

care (care (nn¼107) or to usual care alone107) or to usual care alone

((nn¼109). Of these, 83 in the intervention109). Of these, 83 in the intervention

group and 94 in the usual care group weregroup and 94 in the usual care group were

retained in the trial after 12 months. Fewerretained in the trial after 12 months. Fewer

participants completed the economic ques-participants completed the economic ques-

tionnaire: at baseline, questionnaires weretionnaire: at baseline, questionnaires were

completed by 99 members of the interven-completed by 99 members of the interven-

tion group and 102 of the usual care group,tion group and 102 of the usual care group,

of whom 75 and 87 respectively completedof whom 75 and 87 respectively completed

the questionnaires at follow-up.the questionnaires at follow-up.

The study was conducted as a prag-The study was conducted as a prag-

matic trial. Only the interviewers werematic trial. Only the interviewers were

unaware of the participants’ randomisationunaware of the participants’ randomisation

status. The trial protocol was approved bystatus. The trial protocol was approved by

an independent medical ethics committee.an independent medical ethics committee.

InterventionIntervention

The experimental intervention wasThe experimental intervention was

cognitive–behavioural minimal contactcognitive–behavioural minimal contact

psychotherapy for depression, based onpsychotherapy for depression, based on

the Dutch version (Cuijpers, 2000) ofthe Dutch version (Cuijpers, 2000) of

the ‘Coping with Depression’ coursethe ‘Coping with Depression’ course

(Lewinsohn(Lewinsohn et alet al, 1984). The main compo-, 1984). The main compo-

nent was a self-help manual with instruc-nent was a self-help manual with instruc-

tions on mood management. The self-helptions on mood management. The self-help

therapy was guided by six short telephonetherapy was guided by six short telephone

calls with a prevention worker. The controlcalls with a prevention worker. The control

intervention was care as routinely providedintervention was care as routinely provided

by the general practitioners. All par-by the general practitioners. All par-

ticipants, in both conditions, could maketicipants, in both conditions, could make

use of all other types of health servicesuse of all other types of health services

during the intervention period.during the intervention period.

Cost-effectiveness of preventing depressionCost-effectiveness of preventing depression

in primary care patientsin primary care patients

Randomised trialRandomised trial

FILIP SMIT, GODELIEF WILLEMSE, MARC KOOPMANSCHAP,FILIP SMIT, GODELIEF WILLEMSE, MARC KOOPMANSCHAP,
SIMONE ONRUST, PIM CUIJPERS and AARTJAN BEEKMANSIMONE ONRUST, PIM CUIJPERS and AARTJAN BEEKMAN
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Clinical measuresClinical measures

The participants’ DSM–IV depression sta-The participants’ DSM–IV depression sta-

tus was assessed with the CIDI–Auto 2.1tus was assessed with the CIDI–Auto 2.1

(World Health Organization, 1997) in its(World Health Organization, 1997) in its

Dutch version (Ter SmittenDutch version (Ter Smitten et alet al, 1998)., 1998).

The CIDI is a standardised diagnostic inter-The CIDI is a standardised diagnostic inter-

view for the assessment of mental disorders,view for the assessment of mental disorders,

developed by the World Health Organiza-developed by the World Health Organiza-

tion. It was designed for use by trainedtion. It was designed for use by trained

lay interviewers, has high interrater andlay interviewers, has high interrater and

test–retest reliability and good validity fortest–retest reliability and good validity for

affective and anxiety disorders (Wittchen,affective and anxiety disorders (Wittchen,

1994; Andrews & Peters, 1998). The inter-1994; Andrews & Peters, 1998). The inter-

views were carried out over the telephone.views were carried out over the telephone.

This should not have affected the resultsThis should not have affected the results

in any meaningful way (Rohdein any meaningful way (Rohde et alet al,,

1997; Evans1997; Evans et alet al, 2004). Depressive symp-, 2004). Depressive symp-

toms were measured using the Centre fortoms were measured using the Centre for

Epidemiological Studies – Depression scaleEpidemiological Studies – Depression scale

(CES–D; Radloff, 1977), Dutch version(CES–D; Radloff, 1977), Dutch version

(Bouma(Bouma et alet al, 1995), a widely used self-, 1995), a widely used self-

report scale measuring the frequency of 20report scale measuring the frequency of 20

depressive symptoms during the past week.depressive symptoms during the past week.

The CES–D generates a total score that canThe CES–D generates a total score that can

range from 0 to 60, with a higher scorerange from 0 to 60, with a higher score

indicating more depressive symptoms. Theindicating more depressive symptoms. The

Dutch translation has good reliability andDutch translation has good reliability and

validity (Boumavalidity (Bouma et alet al, 1995)., 1995).

Measuring resource useMeasuring resource use

For this study we adopted a societal per-For this study we adopted a societal per-

spective, including the costs of all types ofspective, including the costs of all types of

health services and the costs that stem fromhealth services and the costs that stem from

production losses. The time frame of thisproduction losses. The time frame of this

study was restricted to 1 year. Therefore,study was restricted to 1 year. Therefore,

we did not correct for inflation and didwe did not correct for inflation and did

not discount costs. All costs are expressednot discount costs. All costs are expressed

in euros (in euros (ee) for the reference year 2003 on) for the reference year 2003 on

a per capita basis for the period of 1 year.a per capita basis for the period of 1 year.

Information on the participants’ use ofInformation on the participants’ use of

health services was obtained with thehealth services was obtained with the

Trimbos and Institute of Medical Tech-Trimbos and Institute of Medical Tech-

nology Assessment Cost Questionnaire fornology Assessment Cost Questionnaire for

Psychiatry (TIC–P; Hakkaart-van RoijenPsychiatry (TIC–P; Hakkaart-van Roijen

et alet al, 2002). With this questionnaire, 2002). With this questionnaire

patients register the number of generalpatients register the number of general

practice visits, sessions with psychiatrists,practice visits, sessions with psychiatrists,

hospital days, etc. In addition, the numberhospital days, etc. In addition, the number

of ‘work loss’ days (absenteeism fromof ‘work loss’ days (absenteeism from

work) and the number of ‘work cut-back’work) and the number of ‘work cut-back’

days (reduced efficiency at work whiledays (reduced efficiency at work while

feeling ill) were also measured with helpfeeling ill) were also measured with help

of the TIC–P.of the TIC–P.

Cost of servicesCost of services

The intervention costs of minimal contactThe intervention costs of minimal contact

psychotherapy werepsychotherapy were ee124 for screening124 for screening

and a furtherand a further ee124 for the intake, plus124 for the intake, plus

ee31 per additional contact over the tele-31 per additional contact over the tele-

phone with a maximum of six calls.phone with a maximum of six calls.

Patients had to payPatients had to pay ee25.50 for the self-help25.50 for the self-help

manual. The patients’ time for workingmanual. The patients’ time for working

through the self-help manual was valuedthrough the self-help manual was valued

atat ee8.30/h, assuming that they would carry8.30/h, assuming that they would carry

out their assignments after office hours. Itout their assignments after office hours. It

should be noted that the intervention costsshould be noted that the intervention costs

occurred only in the experimental groupoccurred only in the experimental group

during the actual uptake of the interventionduring the actual uptake of the intervention

over 4 months.over 4 months.

Direct medical costs are the costs ofDirect medical costs are the costs of

treatments offered by a broad range of bothtreatments offered by a broad range of both

formal and informal health service provi-formal and informal health service provi-

ders (Table 1). Medical services were costedders (Table 1). Medical services were costed

by multiplying the number of health serviceby multiplying the number of health service

units (consultations, hospital days, etc.) byunits (consultations, hospital days, etc.) by

their standard cost price (Oostenbrinktheir standard cost price (Oostenbrink etet

alal, 2002, 2004). To these we added the, 2002, 2004). To these we added the

costs of antidepressants, calculated as thecosts of antidepressants, calculated as the

cost price per standard daily dose as re-cost price per standard daily dose as re-

ported in the Pharmaceutical Compassported in the Pharmaceutical Compass

(http://www.fk.cvz.nl), plus 6% value(http://www.fk.cvz.nl), plus 6% value

added tax, multiplied by the number ofadded tax, multiplied by the number of

prescription days, plus the pharmacist’sprescription days, plus the pharmacist’s

dispensing costs ofdispensing costs of ee6.45 per prescription.6.45 per prescription.

Direct non-medical costs arose whenDirect non-medical costs arose when

patients travelled to health service provi-patients travelled to health service provi-

ders and paid for parking. These ‘out-of-ders and paid for parking. These ‘out-of-

pocket’ costs were valued atpocket’ costs were valued at ee0.16/km0.16/km

andand ee2.50/h parking time. To this we added2.50/h parking time. To this we added

the costs of the patients’ time spent inthe costs of the patients’ time spent in

travel, waiting and in treatment attravel, waiting and in treatment at ee8.30/h8.30/h

(Table 1).(Table 1).

Cost of production lossesCost of production losses

Indirect non-medical costs arise when pro-Indirect non-medical costs arise when pro-

duction losses occur owing to illness. Threeduction losses occur owing to illness. Three

situations can be encountered here. First,situations can be encountered here. First,

people can be absent from paid work. Topeople can be absent from paid work. To

evaluate a lost day in a paid job we usedevaluate a lost day in a paid job we used

age- and gender-specific ‘friction costs’age- and gender-specific ‘friction costs’

obtained from Oostenbrinkobtained from Oostenbrink et alet al (2004).(2004).

Friction costs represent the monetaryFriction costs represent the monetary

counter-value of production losses thatcounter-value of production losses that

occur during absence from work with aoccur during absence from work with a

limit of 5 months (Koopmanschaplimit of 5 months (Koopmanschap et alet al,,

1995). Second, production losses also occur1995). Second, production losses also occur

when people are ill but continue to workwhen people are ill but continue to work

with reduced efficiency. We estimated thewith reduced efficiency. We estimated the

number of work cut-back days as the num-number of work cut-back days as the num-

ber of days actually worked when ill, multi-ber of days actually worked when ill, multi-

plied by a self-reported inefficiency score,plied by a self-reported inefficiency score,

which ranged between 0 and 1 (0, aswhich ranged between 0 and 1 (0, as

efficient as when in good health; 1, totallyefficient as when in good health; 1, totally

inefficient). Again, we used friction costsinefficient). Again, we used friction costs

to valuate these production losses. Third,to valuate these production losses. Third,

people may also be too ill to performpeople may also be too ill to perform

Fig. 1Fig. 1 Patient flow through study.Patient flow through study.
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domestic tasks. These costs were evaluateddomestic tasks. These costs were evaluated

at the price of domestic help atat the price of domestic help at ee8.30/h.8.30/h.

Statistical analysisStatistical analysis

The analysis of clinical outcomes was con-The analysis of clinical outcomes was con-

ducted in accordance with the intention-ducted in accordance with the intention-

to-treat principle. Use was made of theto-treat principle. Use was made of the

regression imputation procedure as imple-regression imputation procedure as imple-

mented in Stata version 7.0 for handlingmented in Stata version 7.0 for handling

loss to follow-up. In the regression imputa-loss to follow-up. In the regression imputa-

tion model, baseline CES–D scores, age andtion model, baseline CES–D scores, age and

gender were used as predictors, becausegender were used as predictors, because

they were significant predictors of depres-they were significant predictors of depres-

sion status at follow-up. Since patients weresion status at follow-up. Since patients were

recruited from 19 general practices, somerecruited from 19 general practices, some

degree of clustering in the data had oc-degree of clustering in the data had oc-

curred. Clustering violates the assumptioncurred. Clustering violates the assumption

of independence of observations, and mayof independence of observations, and may

thus affect standard errors andthus affect standard errors and PP values.values.

This was handled with the help of so-calledThis was handled with the help of so-called

robust standard errors, which wererobust standard errors, which were

obtained using the first-order Tailor seriesobtained using the first-order Tailor series

linearisation method as implemented inlinearisation method as implemented in

Stata. The incidence rate ratio (of the inci-Stata. The incidence rate ratio (of the inci-

dence rate in the intervention group overdence rate in the intervention group over

the incidence rate in the usual care group)the incidence rate in the usual care group)

was obtained by regressing (the imputed)was obtained by regressing (the imputed)

depression status at follow-up on the treat-depression status at follow-up on the treat-

ment dummy in a Poisson model, while tak-ment dummy in a Poisson model, while tak-

ing into account the clustering effect. Theing into account the clustering effect. The

statistical test was conducted atstatistical test was conducted at aa550.05,0.05,

one-sided, because inferior effectiveness ofone-sided, because inferior effectiveness of

adjunctive psychotherapy over usual careadjunctive psychotherapy over usual care

alone was not expected.alone was not expected.

Analysis of costsAnalysis of costs

The analysis of costs was also conducted inThe analysis of costs was also conducted in

agreement with the intention-to-treat prin-agreement with the intention-to-treat prin-

ciple. Missing cost data at follow-up wereciple. Missing cost data at follow-up were

imputed as before, but now with costs atimputed as before, but now with costs at

baseline, age and gender as predictors. Webaseline, age and gender as predictors. We

report the mean annual per capita costs ofreport the mean annual per capita costs of

the intervention, plus the direct medical,the intervention, plus the direct medical,

direct non-medical and indirect costs anddirect non-medical and indirect costs and

some of their components (see Table 2).some of their components (see Table 2).

This was done for both trial arms and forThis was done for both trial arms and for

the differences between the two studythe differences between the two study

groups. The corresponding tests were basedgroups. The corresponding tests were based

on 2500 bootstrap replications because coston 2500 bootstrap replications because cost

data are non-normally distributed.data are non-normally distributed.

Analysis of cost-effectivenessAnalysis of cost-effectiveness

In the cost-effectiveness analysis healthIn the cost-effectiveness analysis health

effects (depression-free person-years) andeffects (depression-free person-years) and

costs in both treatment arms were com-costs in both treatment arms were com-

puted by means of non-parametric boot-puted by means of non-parametric boot-

strapping (2500 times) of the individualstrapping (2500 times) of the individual

patient data with respect to both incremen-patient data with respect to both incremen-

tal costs and incremental health effects. Thetal costs and incremental health effects. The

comparison of the simulated differences incomparison of the simulated differences in

costs and health effects is presented in acosts and health effects is presented in a

cost-effectiveness plane (see Fig. 2), withcost-effectiveness plane (see Fig. 2), with

differences in costs on the vertical axisdifferences in costs on the vertical axis

and differences in health effects on the hor-and differences in health effects on the hor-

izontal axis. If the intervention appears inizontal axis. If the intervention appears in

the top left-hand quadrant of the plane,the top left-hand quadrant of the plane,

higher costs are paid for lower effective-higher costs are paid for lower effective-

ness; the intervention is then unacceptableness; the intervention is then unacceptable

from a cost-effectiveness perspective, andfrom a cost-effectiveness perspective, and

conventional care remains the treatmentconventional care remains the treatment

of choice. If the intervention appears inof choice. If the intervention appears in

the lower right-hand quadrant, lower coststhe lower right-hand quadrant, lower costs

are then associated with positive healthare then associated with positive health

effects; the intervention dominates and iseffects; the intervention dominates and is

acceptable. In the other two quadrants,acceptable. In the other two quadrants,

higher (or lower) cost levels have to behigher (or lower) cost levels have to be

weighed against greater (or lesser) effective-weighed against greater (or lesser) effective-

ness.ness.

A second way of illustrating the cost-A second way of illustrating the cost-

effectiveness results, taking into accounteffectiveness results, taking into account

the uncertainty, is the cost-effectiveness ac-the uncertainty, is the cost-effectiveness ac-

ceptability curve (Van Houtceptability curve (Van Hout et alet al, 1994;, 1994;

Barrett & Byford, 2003). Such an accept-Barrett & Byford, 2003). Such an accept-

ability curve represents the probability thatability curve represents the probability that

the intervention is cost-effective relative tothe intervention is cost-effective relative to

usual care, given a varying threshold forusual care, given a varying threshold for

the willingness to pay for a case ofthe willingness to pay for a case of

prevented depression (see Fig. 3).prevented depression (see Fig. 3).

Sensitivity analysesSensitivity analyses

It appeared that the total costs wereIt appeared that the total costs were

dominated by the costs of productiondominated by the costs of production

losses. Therefore, the analyses were re-losses. Therefore, the analyses were re-

peated for the total costs minus those ofpeated for the total costs minus those of

production losses, to give an idea of theproduction losses, to give an idea of the

cost-effectiveness when the more narrowcost-effectiveness when the more narrow

perspective of direct costs is used insteadperspective of direct costs is used instead

of the broader societal perspective.of the broader societal perspective.

Table1Table1 Directmedical and direct non-medical costs by health service typeDirectmedical and direct non-medical costs by health service type

Health service typeHealth service type Directmedical costsDirect medical costs11 Direct non-medical costsDirect non-medical costs1,21,2

UnitUnit Cost (Cost (ee))33 DistanceDistance

travelled (km)travelled (km)

Patient’s timePatient’s time

(h)(h)

Cost (Cost (ee))44

Medical doctorMedical doctor ConsultationConsultation 20.2020.20 1.81.8 11 11.1011.10

Medical specialistMedical specialist ConsultationConsultation 98.0098.00 77 22 20.2020.20

Regional mental health serviceRegional mental health service ContactContact 124.00124.00 1010 33 29.0029.00

Regional addiction serviceRegional addiction service55 ContactContact 124.00124.00 1010 33 29.0029.00

Mental hospitalMental hospital

Out-patientOut-patient ConsultationConsultation 88.0088.00 1212 44 37.2037.20

Day careDay care ContactContact 125.00125.00 1212 44 37.2037.20

In-patientIn-patient DayDay 250.00250.00 88 66.4066.40

General hospitalGeneral hospital

Out-patientOut-patient ConsultationConsultation 56.0056.00 77 33 28.5028.50

Day careDay care ContactContact 229.00229.00 77 44 36.8036.80

In-patientIn-patient DayDay 337.00337.00 88 66.4066.40

Teaching hospitalTeaching hospital

Out-patientOut-patient ConsultationConsultation 100.00100.00 1212 33 29.3029.30

Academic hospitalAcademic hospital

Day careDay care ContactContact 229.00229.00 1212 44 37.6037.60

In-patientIn-patient DayDay 476.00476.00 88 66.4066.40

Privatepractice psychotherapistPrivate practicepsychotherapist SessionSession 76.0076.00 55 22 19.9019.90

Social workerSocial worker66 ContactContact 45.0045.00 77 33 28.5028.50

PhysiotherapistPhysiotherapist ContactContact 22.7522.75 1.81.8 22 19.4019.40

Home careHome care HourHour 30.7030.70 00 00 0.000.00

Informal care (family, friends)Informal care (family, friends)77 HourHour 8.308.30 00 00 0.000.00

1. Costs are in euros for 2003.1. Costs are in euros for 2003.
2. Based on average distances (km) and travel+waiting+treatment times (h) for receiving treatment (Oostenbrink2. Based on average distances (km) and travel+waiting+treatment times (h) for receiving treatment (Oostenbrink etet
alal, 2004)., 2004).
3. Integral unit cost prices (Oostenbrink3. Integral unit cost prices (Oostenbrink et alet al, 2004)., 2004).
4. Costs of1km4. Costs of1km ee0.16, 1h parking0.16, 1h parking ee2.50, 1h patient’s time2.50, 1h patient’s time ee8.30 (Oostenbrink8.30 (Oostenbrink et alet al, 2004)., 2004).
5. Valued as out-patientmental health services.5. Valued as out-patientmental health services.
6. From DFL 77.00 in1993, converted into euros, indexed for 2003 (cf. http://www.cbs.nl) and rounded.6. FromDFL 77.00 in1993, converted into euros, indexed for 2003 (cf. http://www.cbs.nl) and rounded.
7. Valued as domestic help (cf.Oostenbrink7. Valued as domestic help (cf.Oostenbrink et alet al, 2004)., 2004).
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RESULTSRESULTS

SampleSample

The participants were predominantlyThe participants were predominantly

female (66%), living with a partner (78%)female (66%), living with a partner (78%)

and employed (83%). The mean age wasand employed (83%). The mean age was

41 years and the participants had received41 years and the participants had received

14 years of education on average. At base-14 years of education on average. At base-

line their mean CES–D score on depressiveline their mean CES–D score on depressive

symptoms was 12.8, well below the cut-symptoms was 12.8, well below the cut-

off score of 16 above which people are con-off score of 16 above which people are con-

sidered to have clinically relevant depres-sidered to have clinically relevant depres-

sion. No significant difference was foundsion. No significant difference was found

between the study groups for these vari-between the study groups for these vari-

ables, indicating that randomisation hadables, indicating that randomisation had

resulted in comparable groups (Willemseresulted in comparable groups (Willemse

et alet al, 2004)., 2004).

Health effectsHealth effects

At 12 months, the incidence rate of depres-At 12 months, the incidence rate of depres-

sive disorder was 11.9% in the adjunctivesive disorder was 11.9% in the adjunctive

psychotherapy grouppsychotherapy group v.v. 18.3% in the group18.3% in the group

receiving usual care only. The incidencereceiving usual care only. The incidence

rate ratio (IRR) was therefore 11.9/rate ratio (IRR) was therefore 11.9/

18.318.3¼0.65, and the 0 hypothesis of inferior0.65, and the 0 hypothesis of inferior

clinical effects in the intervention conditionclinical effects in the intervention condition

had to be rejected (IRRhad to be rejected (IRR¼0.65, s.e.0.65, s.e.¼0.15,0.15,

tt¼771.82,1.82, PP¼0.04, one-sided), favouring0.04, one-sided), favouring

the conclusion that adjunctive minimal con-the conclusion that adjunctive minimal con-

tact psychotherapy is more successful thantact psychotherapy is more successful than

usual care alone in reducing the incidenceusual care alone in reducing the incidence

of depressive disorder (Willemseof depressive disorder (Willemse et alet al,,

2004).2004).

CostsCosts

Over 1 year the adjunctive psychotherapyOver 1 year the adjunctive psychotherapy

group incurred the costs of the interventiongroup incurred the costs of the intervention

(on average(on average ee423), but these additional423), but these additional

costs were partly compensated for bycosts were partly compensated for by

savings elsewhere in the medical sectorsavings elsewhere in the medical sector

(Table 2): the mean difference of the direct(Table 2): the mean difference of the direct

medical costs wasmedical costs was ee60 (s.e.60 (s.e.¼555) in favour555) in favour

of care as usual, but this was not statisti-of care as usual, but this was not statisti-

cally significant (cally significant (PP¼0.914). Moreover, the0.914). Moreover, the

out-of-pocket costs of the patients in the in-out-of-pocket costs of the patients in the in-

tervention condition were somewhat lowertervention condition were somewhat lower

((ee441441 v.v. ee507 in the usual care condition),507 in the usual care condition),

representing a difference ofrepresenting a difference of ee66 in favour of66 in favour of

the intervention. Avoiding productionthe intervention. Avoiding production

losses resulted in further cost savings. Thelosses resulted in further cost savings. The

mean cost of the production losses wasmean cost of the production losses was

ee4638 in the intervention condition against4638 in the intervention condition against

a highera higher ee6481 in the usual care condition,6481 in the usual care condition,

resulting in an average saving ofresulting in an average saving of ee1843.1843.

Overall, the mean annual per capita totalOverall, the mean annual per capita total

cost in the intervention group wascost in the intervention group was ee6766,6766,

which compares favourably with thewhich compares favourably with the ee86148614

in the usual care group. The overall savingsin the usual care group. The overall savings

averageaverage ee1849 when the psychotherapy1849 when the psychotherapy

intervention is added to care as usual, butintervention is added to care as usual, but

this is statistically not significant (95% CIthis is statistically not significant (95% CI

775169 to 1472;5169 to 1472; PP¼0.281). Nevertheless,0.281). Nevertheless,

it is worth noting that there is a large prob-it is worth noting that there is a large prob-

ability that the costs of the intervention areability that the costs of the intervention are

balanced by savings elsewhere. We returnbalanced by savings elsewhere. We return

to this point shortly.to this point shortly.

Cost-effectivenessCost-effectiveness

The incremental cost-effectiveness ratioThe incremental cost-effectiveness ratio

was calculated as (was calculated as (CC1177CC00)/()/(EE1177EE00), where), where

CC is the average annual per capita cost andis the average annual per capita cost and

EE is the percentage of people who did notis the percentage of people who did not

develop depression in the experimentaldevelop depression in the experimental

and control conditions (subscripted 1 andand control conditions (subscripted 1 and

0 respectively). In other words, the0 respectively). In other words, the

incremental cost-effectiveness ratio is theincremental cost-effectiveness ratio is the

difference of mean costs between thedifference of mean costs between the

conditions divided by the difference inconditions divided by the difference in

effect. Substitution yields (6766effect. Substitution yields (6766778614)/8614)/

(88.1(88.17781.7)81.7)¼77288.75. Hence, for each288.75. Hence, for each

case of depression that can be avoided bycase of depression that can be avoided by

offering the experimental treatment insteadoffering the experimental treatment instead

of care as usual, a saving is made ofof care as usual, a saving is made of

ee288.75.288.75.

The incremental cost-effectiveness ratioThe incremental cost-effectiveness ratio

is surrounded by a certain amount ofis surrounded by a certain amount of

uncertainty. Figure 2 presents the cost-uncertainty. Figure 2 presents the cost-

effectiveness plane for the interventioneffectiveness plane for the intervention v.v.

care as usual. The incremental costs arecare as usual. The incremental costs are

plotted on theplotted on the yy axis and the incrementalaxis and the incremental

effects on theeffects on the xx axis. Each dot (axis. Each dot (nn¼2500)2500)

represents a bootstrap replication of therepresents a bootstrap replication of the

incremental cost-effectiveness ratio; 59%incremental cost-effectiveness ratio; 59%

of the dots are in the lower right-handof the dots are in the lower right-hand

quadrant, indicating a 59% probabilityquadrant, indicating a 59% probability

that minimal contact psychotherapy is thethat minimal contact psychotherapy is the

Table 2Table 2 Annual per capita costs categorised by conditionAnnual per capita costs categorised by condition

Annual per capita cost (Annual per capita cost (ee))

Experimental group (Experimental group (EE)) Control group (Control group (CC)) Difference (Difference (EE77CC))

MeanMean (s.e.)(s.e.) MeanMean (s.e.)(s.e.) Diff.Diff. (s.e.)(s.e.) PP

Direct medical costsDirectmedical costs 16871687 (305)(305) 16271627 (419)(419) 6060 (555)(555) 0.9140.914

InterventionIntervention 423423 (13)(13) 00 (0)(0) 423423 (12)(12) 0.0000.000

GPGP 165165 (30)(30) 152152 (14)(14) 1313 (32)(32) 0.6810.681

AntidepressantsAntidepressants 2727 (9)(9) 2929 (10)(10) 7722 (7)(7) 0.7890.789

OthermedicalOther medical 10671067 (291)(291) 14421442 (431)(431) 77376376 (521)(521) 0.4710.471

Direct non-medical costsDirect non-medical costs 441441 (59)(59) 507507 (77)(77) 776666 (88)(88) 0.4530.453

Indirect non-medical costsIndirect non-medical costs 46384638 (1634)(1634) 64816481 (1393)(1393) 7718431843 (1639)(1639) 0.2610.261

Work lossWork loss 23742374 (807)(807) 32793279 (697)(697) 77905905 (833)(833) 0.2770.277

Work cut-backWork cut-back 22322232 (823)(823) 31753175 (696)(696) 77942942 (796)(796) 0.2370.237

DomesticDomestic 3131 (13)(13) 2828 (9)(9) 44 (17)(17) 0.8280.828

Total costTotal cost 67666766 (1712)(1712) 86148614 (1490)(1490) 7718491849 (1715)(1715) 0.2810.281

Fig. 2Fig. 2 Cost-effectiveness plane: each dot (Cost-effectiveness plane: each dot (nn¼2500) represents a bootstrapped cost-effectiveness ratio.2500) represents a bootstrapped cost-effectiveness ratio.
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superior treatment, because it generatessuperior treatment, because it generates

better health effects against lower costsbetter health effects against lower costs

when compared with care as usual. Onwhen compared with care as usual. On

the other hand, there is a 5% probabilitythe other hand, there is a 5% probability

that this psychotherapy is inferior, andthat this psychotherapy is inferior, and

there is a 10% probability that it is boththere is a 10% probability that it is both

less costly and less effective. A fifth (21%)less costly and less effective. A fifth (21%)

of the dots fall in the upper right-handof the dots fall in the upper right-hand

quadrant, indicating that a health gain isquadrant, indicating that a health gain is

produced, but at additional costs.produced, but at additional costs.

AcceptabilityAcceptability

Figure 3 presents the cost-effectivenessFigure 3 presents the cost-effectiveness

acceptability curve for minimal contactacceptability curve for minimal contact

psychotherapypsychotherapy v.v. care as usual. The solidcare as usual. The solid

line curve intersects theline curve intersects the yy axis at 0.70; whenaxis at 0.70; when

the willingness to pay for an averted de-the willingness to pay for an averted de-

pressive episode is absent (equal topressive episode is absent (equal to ee0.00),0.00),

then there is a 70% probability that thisthen there is a 70% probability that this

therapy is more cost-effective than care astherapy is more cost-effective than care as

usual. Generally, people are willing to payusual. Generally, people are willing to pay

for avoiding a depressive episode, andfor avoiding a depressive episode, and

minimal contact psychotherapy will beminimal contact psychotherapy will be

regarded as good value for money givenregarded as good value for money given

a – usually unknown – ceiling for this will-a – usually unknown – ceiling for this will-

ingness to pay. Different ceilings are pre-ingness to pay. Different ceilings are pre-

sented on thesented on the xx axis. When the willingnessaxis. When the willingness

to pay is raised toto pay is raised to ee10 000 per avoided10 000 per avoided

depression, then the intervention has adepression, then the intervention has a

probability of 74% of being cost-probability of 74% of being cost-effec-effec-

tive compared with its alternative; attive compared with its alternative; at

ee20 000 the probability of an acceptable20 000 the probability of an acceptable

cost-effectiveness has risen to 80% and atcost-effectiveness has risen to 80% and at

ee30 000 it has reached a 83% probability30 000 it has reached a 83% probability

of being more acceptable than usual careof being more acceptable than usual care

alone.alone.

Sensitivity analysisSensitivity analysis

When the indirect costs related to theWhen the indirect costs related to the

production losses are excluded, then theproduction losses are excluded, then the

distribution of the bootstrapped cost-distribution of the bootstrapped cost-

effectiveness ratios over the cost-effective-effectiveness ratios over the cost-effective-

ness plane is as follows:ness plane is as follows:

(a)(a) 41% of the ratios fall in the upper right-41% of the ratios fall in the upper right-

hand quadrant, indicating that betterhand quadrant, indicating that better

effects are obtained against highereffects are obtained against higher

costs;costs;

(b)(b) 11% fall in the upper left-hand quad-11% fall in the upper left-hand quad-

rant, indicating that the intervention isrant, indicating that the intervention is

inferior;inferior;

(c)(c) 7% fall in the lower left-hand quadrant,7% fall in the lower left-hand quadrant,

indicating that the intervention hasindicating that the intervention has

worse clinical outcomes against lowerworse clinical outcomes against lower

costs;costs;

(d)(d) 39% of the bootstrapped cost-effective-39% of the bootstrapped cost-effective-

ness ratios fall in the lower right-handness ratios fall in the lower right-hand

quadrant, implying that the interven-quadrant, implying that the interven-

tion is superior, because it generatestion is superior, because it generates

better outcomes against lower costsbetter outcomes against lower costs

than care as usual.than care as usual.

Under these circumstances, the psy-Under these circumstances, the psy-

chotherapy intervention has a probabilitychotherapy intervention has a probability

of 46% of being acceptable when theof 46% of being acceptable when the

willingness to pay equals 0 (dotted line inwillingness to pay equals 0 (dotted line in

Fig. 3). When the willingness to pay isFig. 3). When the willingness to pay is

increased toincreased to ee10 000,10 000, ee20 000 and20 000 and

ee30 000, then the probability of the30 000, then the probability of the

intervention being more acceptable thanintervention being more acceptable than

usual care increases to 61%, 70% andusual care increases to 61%, 70% and

75% respectively.75% respectively.

DISCUSSIONDISCUSSION

Main findingsMain findings

The incidence of DSM–IV Axis I depressionThe incidence of DSM–IV Axis I depression

among participants in our study’s controlamong participants in our study’s control

condition was 18% at the end of the inter-condition was 18% at the end of the inter-

vention period. The incidence was signifi-vention period. The incidence was signifi-

cantly lower in those assigned to thecantly lower in those assigned to the

experimental condition, at 12% (Willemseexperimental condition, at 12% (Willemse

et alet al, 2004). This represents a reduction in, 2004). This represents a reduction in

the incidence by one-third, and indicatesthe incidence by one-third, and indicates

superior effectiveness of adjunctive minimalsuperior effectiveness of adjunctive minimal

contact psychotherapy compared with carecontact psychotherapy compared with care

as usual. Not only is the intervention moreas usual. Not only is the intervention more

effective, this economic evaluation indi-effective, this economic evaluation indi-

cates that choosing it over usual care alonecates that choosing it over usual care alone

is likely to be the best treatment option, be-is likely to be the best treatment option, be-

cause there is a 70% probability that the in-cause there is a 70% probability that the in-

tervention is preferable to usual care whentervention is preferable to usual care when

the costs of production losses are includedthe costs of production losses are included

in the analysis. Excluding the latter costs re-in the analysis. Excluding the latter costs re-

sults in a comparable situation. From thesults in a comparable situation. From the

cost-effectiveness perspective, this interven-cost-effectiveness perspective, this interven-

tion then has a 46% probability of beingtion then has a 46% probability of being

more acceptable than usual care. Whenmore acceptable than usual care. When

the willingness to pay for avoiding athe willingness to pay for avoiding a

depressive episode isdepressive episode is ee30 000, then the in-30 000, then the in-

tervention has a 75% probability of beingtervention has a 75% probability of being

the preferred option.the preferred option.

LimitationsLimitations

This study has several limitations. First,This study has several limitations. First,

although problems with attrition are com-although problems with attrition are com-

mon in randomised trials of psychologicalmon in randomised trials of psychological

interventions in general practice (Munozinterventions in general practice (Muñoz

et alet al, 1995; Fairhurst & Dowrick, 1996),, 1995; Fairhurst & Dowrick, 1996),

the representativeness of the sample canthe representativeness of the sample can

be questioned. In recognition of this limita-be questioned. In recognition of this limita-

tion, all analyses were conducted in accor-tion, all analyses were conducted in accor-

dance with the intention-to-treat principle,dance with the intention-to-treat principle,

and imputation was used as a means ofand imputation was used as a means of

overcoming the missing data problem re-overcoming the missing data problem re-

sulting from loss to follow-up. Second, itsulting from loss to follow-up. Second, it

was not possible to mask participants towas not possible to mask participants to

the condition to which they were assigned.the condition to which they were assigned.

This is true for most randomised trials ofThis is true for most randomised trials of

psychological interventions, but it maypsychological interventions, but it may

nevertheless have distorted the outcomesnevertheless have distorted the outcomes

of our trial. Third, the study was conductedof our trial. Third, the study was conducted

in The Netherlands, and the results cannotin The Netherlands, and the results cannot

be reliably generalised to countries thatbe reliably generalised to countries that

have different primary care systems.have different primary care systems.

Fourth, the costs and effects were consid-Fourth, the costs and effects were consid-

ered in the time-span of 1 year. We doered in the time-span of 1 year. We do

not know how the cost-effectiveness ofnot know how the cost-effectiveness of

minimal contact psychotherapy is affectedminimal contact psychotherapy is affected

when a longer period is used. Because ofwhen a longer period is used. Because of

these limitations, the results of this studythese limitations, the results of this study

should be considered with some caution.should be considered with some caution.

The wider contextThe wider context

Depression is one of the leading causes ofDepression is one of the leading causes of

disability (Ustundisability (Ustun et alet al, 2004). However,, 2004). However,

according to one estimate, even under aaccording to one estimate, even under a

hypothetical regimen of optimal (evidence-hypothetical regimen of optimal (evidence-

based) care the burden of depression canbased) care the burden of depression can

only be averted for about a quarter of pa-only be averted for about a quarter of pa-

tients (Andrewstients (Andrews et alet al, 2004). This suggests, 2004). This suggests

Fig. 3Fig. 3 Cost-effectiveness acceptability curve: probability that the incremental cost-effectiveness ratio is ac-Cost-effectiveness acceptability curve: probability that the incremental cost-effectiveness ratio is ac-

ceptable (ceptable (yy-axis) given varying thresholds for willingness to pay (-axis) given varying thresholds for willingness to pay (xx-axis) for total costs (solid line) and direct-axis) for total costs (solid line) and direct

costs (dotted line), based on 2500 bootstrap replications.costs (dotted line), based on 2500 bootstrap replications.
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that prevention may have to play a morethat prevention may have to play a more

important role in public mental healthimportant role in public mental health

(Willemse(Willemse et alet al, 2004). Reducing the, 2004). Reducing the

burden of depression by means of aburden of depression by means of a

preventive intervention is possible, as waspreventive intervention is possible, as was

shown in a randomised clinical trial byshown in a randomised clinical trial by

WillemseWillemse et alet al (2004) and in a meta-(2004) and in a meta-

analysis of randomised prevention trialsanalysis of randomised prevention trials

by Cuijpersby Cuijpers et alet al (2005). Perhaps of equal(2005). Perhaps of equal

importance is the opportunity to offer aimportance is the opportunity to offer a

low-cost, self-help treatment, which islow-cost, self-help treatment, which is

effective but consumes small amounts ofeffective but consumes small amounts of

healthcare resources. In fact, our studyhealthcare resources. In fact, our study

showed that there is a 70% probability thatshowed that there is a 70% probability that

minimal contact psychotherapy as anminimal contact psychotherapy as an

adjunct to usual care is more cost-effectiveadjunct to usual care is more cost-effective

than usual care alone. Our findings arethan usual care alone. Our findings are

in agreement with the reviews ofin agreement with the reviews of

both Churchillboth Churchill et alet al (2001) and Schulberg(2001) and Schulberg

et alet al (2002) and the more recent(2002) and the more recent

cost-cost-effectiveness analysis of McCroneeffectiveness analysis of McCrone et alet al

(2004). They found that psychological inter-(2004). They found that psychological inter-

ventions based on cognitive–behaviouralventions based on cognitive–behavioural

therapy are cost-effective in primary care pa-therapy are cost-effective in primary care pa-

tients with depression. Cognitive–behaviouraltients with depression. Cognitive–behavioural

therapy appears also to be cost-effective fortherapy appears also to be cost-effective for

relapse prevention in chronic depressionrelapse prevention in chronic depression

(Scott(Scott et alet al, 2003). In contrast, other types, 2003). In contrast, other types

of psychological interventions – specificallyof psychological interventions – specifically

(psychodynamic) counselling and some-(psychodynamic) counselling and some-

times interpersonal therapy – have nottimes interpersonal therapy – have not

shown similar effects and cost-effectivenessshown similar effects and cost-effectiveness

(Lave(Lave et alet al, 1998; Bower, 1998; Bower et alet al, 2000;, 2000;

SimpsonSimpson et alet al, 2003). Now, our study adds, 2003). Now, our study adds

the information that a self-help interventionthe information that a self-help intervention

based on cognitive–behavioural therapybased on cognitive–behavioural therapy

with minimal guidance is cost-effective inwith minimal guidance is cost-effective in

avoiding the onset of full-blown depressiveavoiding the onset of full-blown depressive

disorder in primary care patients with sub-disorder in primary care patients with sub-

clinical depression.clinical depression.

Directions for the futureDirections for the future

The ‘Coping with Depression’ courseThe ‘Coping with Depression’ course

(Lewinsohn(Lewinsohn et alet al, 1984) and its Dutch, 1984) and its Dutch

version (Cuijpers, 2000) can be used as aversion (Cuijpers, 2000) can be used as a

cost-effective adjunct to conventionalcost-effective adjunct to conventional

primary care in order to reduce the inci-primary care in order to reduce the inci-

dence of depressive disorder. This choicedence of depressive disorder. This choice

is likely to result in health gains and eco-is likely to result in health gains and eco-

nomic benefits. Therefore, its disseminationnomic benefits. Therefore, its dissemination

seems appropriate. Two issues need moreseems appropriate. Two issues need more

in-depth exploration. First, we need toin-depth exploration. First, we need to

know more about the cost-effectiveness ofknow more about the cost-effectiveness of

this therapy in the long run. Second, thethis therapy in the long run. Second, the

course should perhaps be adapted for usecourse should perhaps be adapted for use

over the internet; this might help to reduceover the internet; this might help to reduce

the costs of providing this therapy, and atthe costs of providing this therapy, and at

the same time promote its use by a largerthe same time promote its use by a larger

segment of the population.segment of the population.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Minimal contact psychotherapy reduces the risk of developing a full-blownMinimal contact psychotherapy reduces the risk of developing a full-blown
depressive disorder by 30% in primary care patients with sub-threshold depression.depressive disorder by 30% in primary care patients with sub-threshold depression.

&& Adjunctiveminimal contact psychotherapy has a 70% probability of beingmoreAdjunctiveminimal contact psychotherapy has a 70% probability of beingmore
cost-effective than care as usual alone.cost-effective than care as usual alone.

&& These findings appear to be robustwhen excluding the costs of production losses.These findings appear to be robustwhen excluding the costs of production losses.

LIMITATIONSLIMITATIONS

&& Cost and benefits are considered in the relatively short time frame of1year.Cost and benefits are considered in the relatively short time frame of1year.

&& Participants could not bemasked to the interventions.Participants could not bemasked to the interventions.

&& The findingsmay not be generalisable to other countries.The findingsmay not be generalisable to other countries.
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