
BackgroundBackground Internationalevidence onInternationalevidence on

the cost and effects of interventions forthe cost and effects of interventions for

reducing the globalburden of depressionreducing the global burden of depression

remain scarce.remain scarce.

AimsAims To estimate the population-levelTo estimate the population-level

cost-effectiveness of evidence-basedcost-effectiveness of evidence-based

depression interventions and theirdepression interventions and their

contributiontowards reducingcurrentcontributiontowards reducingcurrent

burden.burden.

MethodMethod Primary-care-basedPrimary-care-based

depression interventionsweremodelleddepression interventionsweremodelled

atthe level of whole populations in14atthe level of whole populations in14

epidemiological subregions oftheworld.epidemiological subregions oftheworld.

Totalpopulation-level costs (in inter-Totalpopulation-level costs (in inter-

national dollars or I$) and effectivenessnational dollars or I$) and effectiveness

(disability adjusted life years (DALYs)(disability adjusted life years (DALYs)

averted) were combined to formaverageaverted) were combined to formaverage

and incremental cost-effectiveness ratios.and incremental cost-effectiveness ratios.

ResultsResults Evaluated interventions haveEvaluated interventionshave

thepotentialto reducethe currentburdenthepotentialtoreducethe currentburden

of depressionby10^30%.Pharmaco-of depressionby10^30%.Pharmaco-

therapywith older antidepressantdrugs,therapywith older antidepressantdrugs,

with orwithoutproactive collaborativewith orwithoutproactive collaborative

care, are currentlymore cost-effectivecare, are currentlymore cost-effective

strategies thanthose usingnewerstrategies thanthose usingnewer

antidepressants, particularly in lower-antidepressants, particularly in lower-

income subregions.income subregions.

ConclusionsConclusions Even inresource-poorEven inresource-poor

regions, each DALYaverted byefficientregions, each DALYaverted byefficient

depressiontreatments inprimarycaredepressiontreatments inprimarycare

costs less than1yearof average percapitacosts less than1yearof average per capita

income, making such interventions a cost-income, making such interventions a cost-

effective use of healthresources.effective use of healthresources.

However, current levels of burden canHowever, current levels of burden can

onlybe reduced significantly if there is aonlybereduced significantly if there is a

substantialincreaseintreatmentcoverage.substantialincreaseintreatmentcoverage.
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There is now widespread recognition of theThere is now widespread recognition of the

immense burden that depression imposesimmense burden that depression imposes

on individuals, communities and healthon individuals, communities and health

services throughout the world. Latest esti-services throughout the world. Latest esti-

mates from the Global Burden of Diseasemates from the Global Burden of Disease

study GBD 2000 indicate that unipolar de-study GBD 2000 indicate that unipolar de-

pressive disorders account for 4.4% of thepressive disorders account for 4.4% of the

global disease burden (65 million disabilityglobal disease burden (65 million disability

adjusted life years (DALYs) lost in total),adjusted life years (DALYs) lost in total),

in the same range as the total burdenin the same range as the total burden

attributable to ischaemic heart disease,attributable to ischaemic heart disease,

diarrhoeal diseases, or the combined impactdiarrhoeal diseases, or the combined impact

of asthma and chronic obstructive pulmon-of asthma and chronic obstructive pulmon-

ary disease (World Health Organization,ary disease (World Health Organization,

2002; Ustun2002; Üstün et alet al, 2004, this issue). What, 2004, this issue). What

can be done to reduce this global burden,can be done to reduce this global burden,

and at what cost? Although service accessand at what cost? Although service access

and treatment coverage remain low, thereand treatment coverage remain low, there

is growing empirical evidence from lower-is growing empirical evidence from lower-

income as well as higher-income countriesincome as well as higher-income countries

for the effectiveness and also cost-effective-for the effectiveness and also cost-effective-

ness of a range of pharmacological and psy-ness of a range of pharmacological and psy-

chosocial interventions for treating andchosocial interventions for treating and

managing depression (e.g. Chisholmmanaging depression (e.g. Chisholm et alet al,,

2000; Schoenbaum2000; Schoenbaum et alet al, 2001; Simon, 2001; Simon etet

alal, 2001; Araya, 2001; Araya et alet al, 2003; Patel, 2003; Patel et alet al,,

2003). Using these and other data relating2003). Using these and other data relating

to the epidemiological burden of depres-to the epidemiological burden of depres-

sion, the clinical outcomes associated withsion, the clinical outcomes associated with

different interventions and the economicdifferent interventions and the economic

costs of treatment, this analysis set out tocosts of treatment, this analysis set out to

inform mental health policy and planninginform mental health policy and planning

through the provision of a population-levelthrough the provision of a population-level

assessment of cost-effectiveness for differ-assessment of cost-effectiveness for differ-

ent regions of the world.ent regions of the world.

METHODMETHOD

World Health OrganizationWorld Health Organization
guidelines on sectoralguidelines on sectoral
cost-effectiveness analysiscost-effectiveness analysis
(WHO-CHOICE)(WHO-CHOICE)

In the ongoing work programme WHO-In the ongoing work programme WHO-

CHOICE (CHOICE (CHOCHOosingosing IInterventions thatnterventions that

areare CCostost EEffective; Tan Torresffective; Tan Torres et alet al, 2003),, 2003),

a consistent and ‘generalised’ approach toa consistent and ‘generalised’ approach to

sectoral, population-level cost-sectoral, population-level cost-effectivenesseffectiveness

analysis is pursued, a key feature of whichanalysis is pursued, a key feature of which

is the comparison of current and new inter-is the comparison of current and new inter-

ventions for a health condition to an epi-ventions for a health condition to an epi-

demiological scenario of no intervention.demiological scenario of no intervention.

The use of such a common starting pointThe use of such a common starting point

for analysis enhances the ability to comparefor analysis enhances the ability to compare

cost-cost-effectiveness analysis findings across aeffectiveness analysis findings across a

wide range of competing interventions forwide range of competing interventions for

reducing leading contributors to diseasereducing leading contributors to disease

burden (World Health Organization,burden (World Health Organization,

2002). WHO-CHOICE adopts a societal2002). WHO-CHOICE adopts a societal

perspective to the valuation of costs andperspective to the valuation of costs and

effects, and is intended to identify order-effects, and is intended to identify order-

of-magnitude differences in the relativeof-magnitude differences in the relative

cost-effectiveness of (single and combined)cost-effectiveness of (single and combined)

health strategies, with a view to reducinghealth strategies, with a view to reducing

existing inefficiencies as well as highlight-existing inefficiencies as well as highlight-

ing combinations of interventions thating combinations of interventions that

generate most health gain for availablegenerate most health gain for available

resources.resources.

SettingSetting

The 192 member states of the WHO wereThe 192 member states of the WHO were

divided into five mortality strata on thedivided into five mortality strata on the

basis of their levels of child and adultbasis of their levels of child and adult

mortality (World Health Organization,mortality (World Health Organization,

2002). When these mortality strata were2002). When these mortality strata were

applied to the six regions of the WHO, theyapplied to the six regions of the WHO, they

gave rise to 14 epidemiologically definedgave rise to 14 epidemiologically defined

subregions (Table 1). Costs and effects ofsubregions (Table 1). Costs and effects of

key depression interventions were modelledkey depression interventions were modelled

at the level of the total population in theseat the level of the total population in these

subregions, and are provided in a way thatsubregions, and are provided in a way that

allows for contextualised analyses byallows for contextualised analyses by

country-level analysts.country-level analysts.

Population model for depressionPopulation model for depression

Intervention effectiveness was determinedIntervention effectiveness was determined

through a state transition populationthrough a state transition population

model (PopMod; Lauermodel (PopMod; Lauer et alet al, 2003), which, 2003), which

traces the development of a subregionaltraces the development of a subregional

population taking into account births,population taking into account births,

deaths and the disease in question. Suscep-deaths and the disease in question. Suscep-

tibles (i.e. persons not currently depressed)tibles (i.e. persons not currently depressed)

become cases at an instantaneous transitionbecome cases at an instantaneous transition

raterate ii (incidence, including recurrence); per-(incidence, including recurrence); per-

sons with a depressive episode go back tosons with a depressive episode go back to

being susceptible at remission ratebeing susceptible at remission rate rr; cases; cases

are subject to the instantaneous case-fatalityare subject to the instantaneous case-fatality

raterate ff; and both susceptibles and cases are; and both susceptibles and cases are

subject to a general mortality ratesubject to a general mortality rate mm. For. For

all hazard rates, units are the number ofall hazard rates, units are the number of

events per year at risk. The model distin-events per year at risk. The model distin-

guishes male and female populations, eachguishes male and female populations, each

segmented into 1-year age groups. In addi-segmented into 1-year age groups. In addi-

tion, a disability weight or health statetion, a disability weight or health state

valuation is specified (on a 0–1 scale, wherevaluation is specified (on a 0–1 scale, where
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1 equals full health) for time spent in the1 equals full health) for time spent in the

diseased state and also for time spentdiseased state and also for time spent

susceptible but not depressed.susceptible but not depressed.

The population model was run for twoThe population model was run for two

scenarios over a lifetime analytic horizonscenarios over a lifetime analytic horizon

(100 years, by which time a ‘steady state’(100 years, by which time a ‘steady state’

or equilibrium has been reached), to giveor equilibrium has been reached), to give

the total number of healthy years lived bythe total number of healthy years lived by

the population. The first scenario was anthe population. The first scenario was an

epidemiological situation representing theepidemiological situation representing the

natural history of depression (no depressionnatural history of depression (no depression

interventions in place), and the second wasinterventions in place), and the second was

an epidemiological situation reflecting thean epidemiological situation reflecting the

population-level impact of each specifiedpopulation-level impact of each specified

intervention (such as reduced illness dura-intervention (such as reduced illness dura-

tion resulting from use of an antidepressanttion resulting from use of an antidepressant

drug), implemented for a period of 10 yearsdrug), implemented for a period of 10 years

(thereafter, epidemiological rates and health(thereafter, epidemiological rates and health

state valuations move back to naturalstate valuations move back to natural

history values). The difference betweenhistory values). The difference between

these two simulations represents the popu-these two simulations represents the popu-

lation-level health gain (the DALYs averted)lation-level health gain (the DALYs averted)

resulting from the implementation of theresulting from the implementation of the

intervention over a 10-year period, relativeintervention over a 10-year period, relative

to the situation of doing nothing. In lineto the situation of doing nothing. In line

with the GBD 2000 study, DALYs avertedwith the GBD 2000 study, DALYs averted

per year were discounted (at 3%) and age-per year were discounted (at 3%) and age-

weighted in the base case analysis.weighted in the base case analysis.

Natural history of ICD^10Natural history of ICD^10
depressive episodedepressive episode

Depression was modelled as an episodicDepression was modelled as an episodic

disorder (ICD–10 code F32, 33; Worlddisorder (ICD–10 code F32, 33; World

Health Organization, 1992) with a highHealth Organization, 1992) with a high

rate of remission (recovery) and subsequentrate of remission (recovery) and subsequent

recurrence, and with excess mortality fromrecurrence, and with excess mortality from

unnatural causes (suicide). Cases of dys-unnatural causes (suicide). Cases of dys-

thymia were excluded. Comorbidity wasthymia were excluded. Comorbidity was

incorporated into the epidemiological esti-incorporated into the epidemiological esti-

mates underlying the population model bymates underlying the population model by

adopting the strategy employed in theadopting the strategy employed in the

GBD 2000 study (UstunGBD 2000 study (Üstün et alet al, 2004, this, 2004, this
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Table 1Table 1 Prevalence of ICD^10 depressive episode (rates per1000 population, by World Health Organization subregion)Prevalence of ICD^10 depressive episode (rates per1000 population, by World Health Organization subregion)

Region and subregionRegion and subregion MortalityMortality GenderGender Total populationTotal population Prevalence by age groupPrevalence by age group

ChildChild AdultAdult
(million)(million)

0^40^4 5^145^14 15^2915^29 30^4430^44 45^5945^59 60^6960^69 70^7970^79 80+80+

AfricaAfrica

AfrD (e.g.Nigeria, Senegal)AfrD (e.g.Nigeria, Senegal) HighHigh HighHigh MaleMale 147.1147.1 0.00.0 11.011.0 13.113.1 21.221.2 20.020.0 16.116.1 6.56.5 4.94.9

FemaleFemale 146.9146.9 0.00.0 11.011.0 21.021.0 34.034.0 32.032.0 26.126.1 10.610.6 8.08.0

AfrE (e.g. Botswana, Kenya)AfrE (e.g. Botswana, Kenya) HighHigh Very highVery high MaleMale 171.6171.6 0.00.0 11.011.0 13.113.1 21.221.2 20.020.0 16.116.1 6.56.5 4.94.9

FemaleFemale 173.9173.9 0.00.0 11.011.0 21.021.0 34.034.0 32.032.0 26.126.1 10.610.6 8.08.0

The AmericasThe Americas

AmrA (e.g.Canada,USA)AmrA (e.g.Canada,USA) Very lowVery low Very lowVery low MaleMale 160.5160.5 0.00.0 11.011.0 31.031.0 30.130.1 22.322.3 22.022.0 9.69.6 7.87.8

FemaleFemale 164.7164.7 0.00.0 11.011.0 60.260.2 46.546.5 37.837.8 35.335.3 14.314.3 10.910.9

AmrB (e.g. Brazil, Mexico)AmrB (e.g. Brazil, Mexico) LowLow LowLow MaleMale 213.3213.3 0.00.0 11.011.0 18.018.0 25.025.0 23.023.0 19.319.3 7.87.8 5.95.9

FemaleFemale 217.6217.6 0.00.0 11.011.0 32.032.0 43.043.0 40.040.0 33.033.0 13.413.4 10.110.1

AmrD (e.g. Ecuador, Peru)AmrD (e.g. Ecuador, Peru) HighHigh HighHigh MaleMale 35.535.5 0.00.0 11.011.0 18.018.0 25.025.0 23.023.0 19.319.3 7.87.8 5.95.9

FemaleFemale 35.835.8 0.00.0 11.011.0 32.032.0 43.043.0 40.040.0 33.033.0 13.413.4 10.110.1

Eastern MediterraneanEastern Mediterranean

EmrB (e.g. Iran, Saudi Arabia)EmrB (e.g. Iran, Saudi Arabia) LowLow LowLow MaleMale 72.272.2 0.00.0 11.011.0 16.016.0 30.030.0 28.028.0 23.023.0 9.09.0 7.17.1

FemaleFemale 66.966.9 0.00.0 11.011.0 24.024.0 46.046.0 42.042.0 35.335.3 15.315.3 11.711.7

EmrD (e.g. Egypt, Morocco)EmrD (e.g. Egypt, Morocco) HighHigh HighHigh MaleMale 174.3174.3 0.00.0 11.011.0 16.016.0 30.030.0 28.028.0 23.023.0 9.09.0 7.17.1

FemaleFemale 168.3168.3 0.00.0 11.011.0 24.024.0 46.046.0 42.042.0 35.335.3 15.315.3 11.711.7

EuropeEurope

EurA (e.g. France, Norway)EurA (e.g. France, Norway) Very lowVery low Very lowVery low MaleMale

FemaleFemale

201.5201.5

210.4210.4

0.00.0

0.00.0

11.011.0

11.011.0

19.319.3

41.241.2

19.219.2

44.744.7

17.817.8

39.239.2

14.714.7

34.334.3

6.06.0

14.914.9

4.64.6

10.510.5

EurB (e.g. Armenia, Poland)EurB (e.g. Armenia, Poland) LowLow LowLow MaleMale 108.2108.2 0.00.0 11.011.0 19.019.0 21.221.2 23.223.2 17.017.0 7.17.1 5.45.4

FemaleFemale 110.3110.3 0.00.0 11.011.0 33.033.0 38.338.3 37.237.2 31.531.5 12.812.8 9.69.6

EurC (e.g. Estonia, Russia)EurC (e.g. Estonia, Russia) LowLow LowLow MaleMale 114.1114.1 0.00.0 11.011.0 18.018.0 19.519.5 17.817.8 14.014.0 7.07.0 4.54.5

FemaleFemale 129.1129.1 0.00.0 11.411.4 15.415.4 40.040.0 33.933.9 30.030.0 12.812.8 10.010.0

South-East AsiaSouth-East Asia

SearB (e.g. Indonesia, Thailand)SearB (e.g. Indonesia, Thailand) LowLow LowLow MaleMale 147.2147.2 0.00.0 11.011.0 15.015.0 18.018.0 16.016.0 13.013.0 5.65.6 4.24.2

FemaleFemale 146.6146.6 0.00.0 11.011.0 28.028.0 24.024.0 23.023.0 21.021.0 9.39.3 7.27.2

SearD (e.g. India,Nepal)SearD (e.g. India,Nepal) HighHigh HighHigh MaleMale 639.1639.1 0.00.0 11.011.0 21.021.0 24.024.0 23.023.0 18.418.4 7.57.5 5.75.7

FemaleFemale 602.7602.7 0.00.0 11.011.0 36.036.0 44.744.7 39.239.2 34.334.3 14.914.9 11.411.4

Western PacificWestern Pacific

WprA (e.g. Australia, Japan)WprA (e.g. Australia, Japan) Very lowVery low Very lowVery low MaleMale 75.875.8 0.00.0 11.011.0 11.011.0 13.613.6 12.012.0 7.87.8 4.04.0 3.03.0

FemaleFemale 78.678.6 0.00.0 11.011.0 15.015.0 19.619.6 17.017.0 15.015.0 6.06.0 5.05.0

WprB (e.g.China,Vietnam)WprB (e.g.China,Vietnam) LowLow LowLow MaleMale 785.1785.1 0.00.0 11.011.0 18.918.9 19.019.0 24.024.0 18.518.5 7.57.5 5.65.6

FemaleFemale 747.9747.9 0.00.0 11.011.0 15.415.4 28.328.3 47.047.0 36.136.1 15.615.6 12.012.0

Source: Global Burden of Disease study GBD 2000 documentation (http://www.who.int/evidence/bod).Source: Global Burden of Disease study GBD 2000 documentation (http://www.who.int/evidence/bod).
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issue); namely, only counting the case inissue); namely, only counting the case in

the condition with the more severe dis-the condition with the more severe dis-

ability (depressive episode) and subtractingability (depressive episode) and subtracting

that case from the prevalence figure of thethat case from the prevalence figure of the

other conditions (most notably, anxiety dis-other conditions (most notably, anxiety dis-

orders and substance misuse). Using GBDorders and substance misuse). Using GBD

2000 disability weights for different sever-2000 disability weights for different sever-

ity levels, the composite health state valua-ity levels, the composite health state valua-

tion (HSV) for an untreated depressivetion (HSV) for an untreated depressive

episode was calculated as a weightedepisode was calculated as a weighted

average of 0.62, where 1 equates to fullaverage of 0.62, where 1 equates to full

health, giving 23% severe, HSVhealth, giving 23% severe, HSV¼0.24;0.24;

47% moderate, HSV47% moderate, HSV¼0.65; and 30% mild,0.65; and 30% mild,

HSVHSV¼0.86.0.86.

Point prevalence and duration forPoint prevalence and duration for

depressive episodes in different subregionsdepressive episodes in different subregions

were drawn from GBD 2000, based on anwere drawn from GBD 2000, based on an

extensive international review of epidemio-extensive international review of epidemio-

logical studies (Ustunlogical studies (Üstün et alet al, 2004, this issue;, 2004, this issue;

see also Table 1). Incidence and remissionsee also Table 1). Incidence and remission

rates were derived with reference torates were derived with reference to

prevalence and duration as follows:prevalence and duration as follows:

(a)(a) adopting the GBD 2000 estimate ofadopting the GBD 2000 estimate of

6 months (0.5 years) as the mean dura-6 months (0.5 years) as the mean dura-

tion of an untreated depressive episode,tion of an untreated depressive episode,

an instantaneous rate of incidence canan instantaneous rate of incidence can

be readily calculated as double thebe readily calculated as double the

point prevalence estimate (i.e. there ispoint prevalence estimate (i.e. there is

a linear relationship between incidence,a linear relationship between incidence,

prevalence and duration);prevalence and duration);

(b)(b) remission, by contrast, can be consid-remission, by contrast, can be consid-

ered mathematically as the inverse ofered mathematically as the inverse of

duration (as long as the case fatalityduration (as long as the case fatality

rate is low), thereby resulting inrate is low), thereby resulting in

an instantaneous (untreated) rate ofan instantaneous (untreated) rate of

remission of 2.0 (1/0.5 years).remission of 2.0 (1/0.5 years).

Case fatality rates were based on a life-Case fatality rates were based on a life-

time suicide risk for affective disorders oftime suicide risk for affective disorders of

6% among adults aged over 15 years6% among adults aged over 15 years

(Inskip(Inskip et alet al, 1998), with incident propor-, 1998), with incident propor-

tions subsequently converted into instanta-tions subsequently converted into instanta-

neous rates. Because of a higher risk ofneous rates. Because of a higher risk of

mortality at younger ages, this rate wasmortality at younger ages, this rate was

adjusted up to 9% for age groups betweenadjusted up to 9% for age groups between

15 and 45 years and reduced to 3% for15 and 45 years and reduced to 3% for

age groups over 45 years. Consistent withage groups over 45 years. Consistent with

a meta-analysis by Harris & Barraclougha meta-analysis by Harris & Barraclough

(1998), no excess risk of mortality from(1998), no excess risk of mortality from

natural causes was attributed. Detailednatural causes was attributed. Detailed

tabulation of data sources and model inputstabulation of data sources and model inputs

can be found for each subregion on thecan be found for each subregion on the

WHO-CHOICE website (http://www.who.WHO-CHOICE website (http://www.who.

int/evidence/cea).int/evidence/cea).

Effectiveness of interventionsEffectiveness of interventions

The expected population-level impacts ofThe expected population-level impacts of

seven (self-standing or combined) primary-seven (self-standing or combined) primary-

care-based interventions capable of beingcare-based interventions capable of being

implemented in different regions of theimplemented in different regions of the

world were assessed:world were assessed:

(a)(a) older antidepressants: tricyclic anti-older antidepressants: tricyclic anti-

depressants (TCAs, e.g. imipramine,depressants (TCAs, e.g. imipramine,

amitriptyline);amitriptyline);

(b)(b) newer antidepressants: selective sero-newer antidepressants: selective sero-

tonin reuptake inhibitors (SSRIs, e.g.tonin reuptake inhibitors (SSRIs, e.g.

fluoxetine);fluoxetine);

(c)(c) brief psychotherapy: brief cognitivebrief psychotherapy: brief cognitive

therapy or problem-solving treatment;therapy or problem-solving treatment;

(d)(d) older antidepressants plus briefolder antidepressants plus brief

psychotherapy;psychotherapy;

(e)(e) newer antidepressants plus briefnewer antidepressants plus brief

psychotherapy;psychotherapy;

(f)(f) proactive collaborative care with olderproactive collaborative care with older

antidepressants;antidepressants;

(g)(g) proactive collaborative care with newerproactive collaborative care with newer

antidepressants.antidepressants.

Episodic treatment regimens for anti-Episodic treatment regimens for anti-

depressant pharmacotherapy and briefdepressant pharmacotherapy and brief

psychotherapy (interventions a–e) followedpsychotherapy (interventions a–e) followed

guideline-level therapeutic dosages or num-guideline-level therapeutic dosages or num-

ber of sessions over the average duration ofber of sessions over the average duration of

an untreated episode. Maintenance treat-an untreated episode. Maintenance treat-

ment for recurrent depression was incorpo-ment for recurrent depression was incorpo-

rated into a proactive collaborative carerated into a proactive collaborative care

strategy (interventions f and g), which pur-strategy (interventions f and g), which pur-

sues a multifaceted disease managementsues a multifaceted disease management

protocol that seeks to increase conformityprotocol that seeks to increase conformity

with evidence-based guidelines throughwith evidence-based guidelines through

patient education and enhanced primarypatient education and enhanced primary

care clinician support (Katoncare clinician support (Katon et alet al, 2001;, 2001;

SimonSimon et alet al, 2001)., 2001).

The main modelled impact of inter-The main modelled impact of inter-

vention targeted at episodic treatment ofvention targeted at episodic treatment of

a new depressive episode was a reductiona new depressive episode was a reduction

in the duration of time depressed, equiva-in the duration of time depressed, equiva-

lent to an increase in the remission ratelent to an increase in the remission rate

(Table 2). Remission rates under treat-(Table 2). Remission rates under treat-

ment, ranging from 2.4–2.5 for psychother-ment, ranging from 2.4–2.5 for psychother-

apy to 2.7–2.8 for collaborative care, wereapy to 2.7–2.8 for collaborative care, were

based on pragmatic trials that reported thebased on pragmatic trials that reported the

proportion of study subjects recovered atproportion of study subjects recovered at

time intervals, which could be used totime intervals, which could be used to

calculate a duration and converted intocalculate a duration and converted into

an instantaneous remission rate (Solomonan instantaneous remission rate (Solomon

et alet al, 1997; Thase, 1997; Thase et alet al, 1997; Malt, 1997; Malt et alet al,,

1999; Chilvers1999; Chilvers et alet al, 2001; Katon, 2001; Katon et alet al,,

2001). Brief psychotherapy was modelled2001). Brief psychotherapy was modelled

to have a slightly lower rate of remissionto have a slightly lower rate of remission

than pharmacotherapy because the onsetthan pharmacotherapy because the onset

of effect is not as rapid for more severeof effect is not as rapid for more severe

depression (Thasedepression (Thase et alet al, 1997). No differ-, 1997). No differ-

ence was found for combined drug andence was found for combined drug and

psychosocial strategies using olderpsychosocial strategies using older vv. newer. newer

antidepressants. Following recent studiesantidepressants. Following recent studies

that indicate larger treatment effect sizesthat indicate larger treatment effect sizes

for both single and combined interventionsfor both single and combined interventions

in developing countries (Arayain developing countries (Araya et alet al, 2003;, 2003;

BoltonBolton et alet al, 2003; Patel, 2003; Patel et alet al, 2003), a, 2003), a

modest advantage in treated remissionmodest advantage in treated remission

rates was ascribed to developing sub-rates was ascribed to developing sub-

regions. In addition, all interventions wereregions. In addition, all interventions were

attributed a moderate improvement inattributed a moderate improvement in

the disability level or health state valuationthe disability level or health state valuation

of an unremitted depressive episode (13–of an unremitted depressive episode (13–

18%), resulting from increased proportions18%), resulting from increased proportions

of cases moving from more to less severeof cases moving from more to less severe

health states (Table 2). Temporal symp-health states (Table 2). Temporal symp-

tom severity profiles for unremittedtom severity profiles for unremitted

episodes were informed by a commissionedepisodes were informed by a commissioned

analysis of the ‘Pittsburgh 600’ data-setanalysis of the ‘Pittsburgh 600’ data-set

assembled from six research projectsassembled from six research projects

conducted between 1982 and 1992 (M. A.conducted between 1982 and 1992 (M. A.

Dew, personal communication, 2001).Dew, personal communication, 2001).

No intervention effect was attributed toNo intervention effect was attributed to

the incidence of first episodes. However,the incidence of first episodes. However,

for the estimated 56% of prevalent casesfor the estimated 56% of prevalent cases

eligible for maintenance treatment (at leasteligible for maintenance treatment (at least

two lifetime episodes), the additional im-two lifetime episodes), the additional im-

pact of efficacious maintenance treatmentpact of efficacious maintenance treatment

was incorporated into the proactive colla-was incorporated into the proactive colla-

borative care strategies by reducing theborative care strategies by reducing the

incidence of recurrent episodes by 50%incidence of recurrent episodes by 50%

(i.e., an absolute risk reduction in recur-(i.e., an absolute risk reduction in recur-

rence of 0.50; Geddesrence of 0.50; Geddes et alet al, 2003). None, 2003). None

of the selected depression interventionsof the selected depression interventions

was credited with resulting in a reductionwas credited with resulting in a reduction

in case fatality, owing to the lack of robustin case fatality, owing to the lack of robust

clinical evidence that antidepressants orclinical evidence that antidepressants or

psychotherapypsychotherapy per seper se alter the relative riskalter the relative risk

of death by suicide (Storosumof death by suicide (Storosum et alet al, 2001)., 2001).

Estimates of efficacy obtained fromEstimates of efficacy obtained from

clinical trials were adjusted to better reflectclinical trials were adjusted to better reflect

outcome in the real world, specifically withoutcome in the real world, specifically with

reference to treatment coverage, partialreference to treatment coverage, partial

response and adherence (Table 2). Givenresponse and adherence (Table 2). Given

the modest care-seeking and recognitionthe modest care-seeking and recognition

rates observed in international studies ofrates observed in international studies of

depression and other common mental dis-depression and other common mental dis-

orders, a 50% target coverage rate wasorders, a 50% target coverage rate was

adopted for all subregions. Recent meta-adopted for all subregions. Recent meta-

analyses have reported adherence rates ofanalyses have reported adherence rates of

70% for TCAs and 73% for SSRIs (Barbui70% for TCAs and 73% for SSRIs (Barbui

et alet al, 2002), and higher rates still for cogni-, 2002), and higher rates still for cogni-

tive therapy (Gloaguentive therapy (Gloaguen et alet al, 1998), but, 1998), but

these can be viewed as upper limits giventhese can be viewed as upper limits given

the controlled research environment withinthe controlled research environment within

which source studies were conducted.which source studies were conducted.

Accordingly, these adherence rates wereAccordingly, these adherence rates were

adjusted downwards by a further ‘realadjusted downwards by a further ‘real

world’ factor of 0.6–0.75 to give an overallworld’ factor of 0.6–0.75 to give an overall

level of adherence of between 45% andlevel of adherence of between 45% and

55%.55%.

Costs of interventionsCosts of interventions

Costs were considered at the patient levelCosts were considered at the patient level

and the programme level. Programme-leveland the programme level. Programme-level

3 9 53 9 5
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costs included central administration andcosts included central administration and

training, with an estimate of 2–3 days pertraining, with an estimate of 2–3 days per

trainee used for training primary caretrainee used for training primary care

doctors and case managers in the manage-doctors and case managers in the manage-

ment of depression, whereas 10 days ofment of depression, whereas 10 days of

initial training (including role play) and 2initial training (including role play) and 2

days of supervision per year were allocateddays of supervision per year were allocated

for psychosocial treatments (Dowrickfor psychosocial treatments (Dowrick et alet al,,

1998). Patient-level resource use profiles1998). Patient-level resource use profiles

per 6-month treatment period were gener-per 6-month treatment period were gener-

ated for each severity category of depressiveated for each severity category of depressive

episode, based on data from prospectiveepisode, based on data from prospective

studies (Chisholmstudies (Chisholm et alet al, 2000; Katon, 2000; Katon et alet al,,

2001; Simon2001; Simon et alet al, 2001; Patel, 2001; Patel et alet al, 2003), 2003)

and also informed by a dedicated multi-and also informed by a dedicated multi-

country Delphi consensus study of resourcecountry Delphi consensus study of resource

use in developing countries (Ferriuse in developing countries (Ferri et alet al,,

2004). Resource use components included,2004). Resource use components included,

as applicable, drug dosage and frequencyas applicable, drug dosage and frequency

(e.g. 20 mg fluoxetine daily); brief psy-(e.g. 20 mg fluoxetine daily); brief psy-

chotherapy (6–8 sessions); case manage-chotherapy (6–8 sessions); case manage-

ment (4–6 contacts); primary care (3–6ment (4–6 contacts); primary care (3–6

visits); psychiatric out-patient care (33–visits); psychiatric out-patient care (33–

66% of cases, 4–6 visits); and in-patient66% of cases, 4–6 visits); and in-patient

stays (5–15% of moderate–severe cases,stays (5–15% of moderate–severe cases,

1–2 weeks). The severity-weighted estimate1–2 weeks). The severity-weighted estimate

for each resource component was thenfor each resource component was then

multiplied by the subregion-specific unitmultiplied by the subregion-specific unit

cost of the service, to give a mean cost percost of the service, to give a mean cost per

treated episode.treated episode.

Unit costs of primary and secondaryUnit costs of primary and secondary

care services were derived from an econo-care services were derived from an econo-

metric analysis of a multinational data-setmetric analysis of a multinational data-set

of hospital costs, using gross national in-of hospital costs, using gross national in-

come per capita (plus other explanatorycome per capita (plus other explanatory

variables) to predict unit costs in differentvariables) to predict unit costs in different

WHO subregions (AdamWHO subregions (Adam et alet al, 2003). For, 2003). For

the costs of antidepressant medication, sup-the costs of antidepressant medication, sup-

plier prices for generically produced drugsplier prices for generically produced drugs

(e.g. $0.01 per 25 mg amitriptyline or imi-(e.g. $0.01 per 25 mg amitriptyline or imi-

pramine tablet, equivalent to $0.03–0.05pramine tablet, equivalent to $0.03–0.05

per daily dose) were obtained from theper daily dose) were obtained from the

International Drug Price Indicator GuideInternational Drug Price Indicator Guide

for the year 2000 (http://erc.msh.org/for the year 2000 (http://erc.msh.org/

dmpguide), with deviations from the base-dmpguide), with deviations from the base-

line price for SSRIs assessed by sensitivityline price for SSRIs assessed by sensitivity

analysis (e.g. unit prices of $0.10 andanalysis (e.g. unit prices of $0.10 and

$1.00 per 20 mg fluoxetine were considered$1.00 per 20 mg fluoxetine were considered

alongside a baseline value of $0.25, reflect-alongside a baseline value of $0.25, reflect-

ing expected variations in both the extenting expected variations in both the extent

of government bulk purchasing for primaryof government bulk purchasing for primary

care providers and also the availability ofcare providers and also the availability of

generic, rather than branded, products).generic, rather than branded, products).

Mean costs per episode were multipliedMean costs per episode were multiplied

by the number of treated episodes in theby the number of treated episodes in the

subregional population (at a coverage ratesubregional population (at a coverage rate

of 50%), to give a total cost of care for 1of 50%), to give a total cost of care for 1

year of implementation. Fully workedyear of implementation. Fully worked

resource profiles and cost templates for allresource profiles and cost templates for all

interventions in each subregion can beinterventions in each subregion can be

found on the WHO-CHOICE websitefound on the WHO-CHOICE website

(http://www.who.int/evidence/cea/region/(http://www.who.int/evidence/cea/region/

region). All baseline analysis costs for theregion). All baseline analysis costs for the

10-year implementation period were dis-10-year implementation period were dis-

counted at 3% and expressed in inter-counted at 3% and expressed in inter-

national dollars (I$), which adjust fornational dollars (I$), which adjust for

differences in the relative price and pur-differences in the relative price and pur-

chasing power of countries and therebychasing power of countries and thereby

facilitate interregional analysis. That is,facilitate interregional analysis. That is,

I$1 buys the same quantity of health careI$1 buys the same quantity of health care

resources in China or India as it does inresources in China or India as it does in

the USA.the USA.
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Table 2Table 2 Changes to model parameters as a result of intervention effectsChanges to model parameters as a result of intervention effects

Model scenarioModel scenario ParameterParameter11 EstimateEstimate

(efficacy)(efficacy)22
% Improvement% Improvement

(efficacy)(efficacy)33
CoverageCoverage AdherenceAdherence PartialPartial

responseresponse44
EstimateEstimate

(effectiveness)(effectiveness)22
% Improvement% Improvement

(effectiveness)(effectiveness)33

0 Null (no intervention)0 Null (no intervention) Health state valuationHealth state valuation 0.620.62

Remission hazard rateRemission hazard rate 2.002.00

Incidence hazard rateIncidence hazard rate55 2266prevalenceprevalence

(a) Pharmacotherapy: TCAs(a) Pharmacotherapy: TCAs Health state valuationHealth state valuation 0.700.70 12.912.9
50%50% 60%60% 20%20%

0.650.65 4.54.5

Remission hazard rateRemission hazard rate 2.6^2.72.6^2.7 30^3530^35 2.17^2.212.17^2.21 9.0^10.59.0^10.5

(b) Pharmacotherapy: SSRIs(b) Pharmacotherapy: SSRIs Health state valuationHealth state valuation 0.7050.705 13.713.7
50%50% 63%63% 20%20%

0.650.65 5.05.0

Remission hazard rateRemission hazard rate 2.6^2.72.6^2.7 30^3530^35 2.18^2.222.18^2.22 9.5^11.09.5^11.0

(c) Psychotherapy(c) Psychotherapy Health state valuationHealth state valuation 0.710.71 14.514.5
50%50% 70%70% 20%20%

0.660.66 5.85.8

Remission hazard rateRemission hazard rate 2.4^2.52.4^2.5 20^2520^25 2.14^2.182.14^2.18 7.0^8.87.0^8.8

(d) TCA+psychotherapy(d) TCA+psychotherapy Health state valuationHealth state valuation 0.720.72 16.116.1
50%50% 70%70% 15%15%

0.660.66 6.36.3

Remission hazard rateRemission hazard rate 2.6^2.72.6^2.7 30^3530^35 2.21^2.252.21^2.25 10.5^12.310.5^12.3

(e) SSRI+psychotherapy(e) SSRI+psychotherapy Health state valuationHealth state valuation 0.720.72 16.116.1
50%50% 70%70% 15%15%

0.660.66 6.36.3

Remission hazard rateRemission hazard rate 2.6^2.72.6^2.7 30^3530^35 2.21^2.252.21^2.25 10.5^12.310.5^12.3

(f) TCA+proactive care(f) TCA+proactive care Health state valuationHealth state valuation 0.730.73 17.717.7 0.670.67 7.37.3

Remission hazard rateRemission hazard rate 2.7^2.82.7^2.8 35^4035^40 50%50% 75%75% 15%15% 2.26^2.302.26^2.30 13.1^15.013.1^15.0

Incidence hazard rateIncidence hazard rate55 IncIncnullnull6656%56%6650% 28.050% 28.0 8.98.9

(g) SSRI+proactive care(g) SSRI+proactive care Health state valuationHealth state valuation 0.730.73 17.717.7 0.670.67 7.37.3

Remission hazard rateRemission hazard rate 2.7^2.82.7^2.8 35^4035^40 50%50% 75%75% 15%15% 2.26^2.302.26^2.30 13.1^15.013.1^15.0

Incidence hazard rateIncidence hazard rate55 IncIncnullnull6656%56%6650% 28.050% 28.0 8.98.9

SSRI, selective serotonin reuptake inhibitor;TCA, tricyclic antidepressant.SSRI, selective serotonin reuptake inhibitor;TCA, tricyclic antidepressant.
1. Parameter changed for period of intervention implementation (10 years) among treated population over14 years old.1. Parameter changed for period of intervention implementation (10 years) among treated population over14 years old.
2. Lower-range values relate to developed subregions; higher-range values relate to developing subregions (see text for sources).2. Lower-range values relate to developed subregions; higher-range values relate to developing subregions (see text for sources).
3. Percentage improvement relative to the null scenario of no intervention.3. Percentage improvement relative to the null scenario of no intervention.
4. Percentage of those treatedwho do not adhere fully but do get some treatment response (50% of the change in health state valuation of thosewho fully adhere).4. Percentage of those treatedwho do not adhere fully but do get some treatment response (50% of the change in health state valuation of thosewho fully adhere).
5. Null incidence rate, Inc5. Null incidence rate, Incnullnull, equals double the prevalence rate (see text).Under proactive care, the 56% of episodes which are recurrent are reduced by 50%., equals double the prevalence rate (see text).Under proactive care, the 56% of episodes which are recurrent are reduced by 50%.



REDUCING THE GLOBAL BURDEN OF DEPRES S IONREDUCING THE GLOBAL BURDEN OF DEPRES S ION

Uncertainty analysesUncertainty analyses

First, a series of one-way sensitivityFirst, a series of one-way sensitivity

analyses that assessed the impact onanalyses that assessed the impact on

final cost-effectiveness analysis results offinal cost-effectiveness analysis results of

discounting and age-weighting werediscounting and age-weighting were

performed. Second, best- and worst-caseperformed. Second, best- and worst-case

scenarios incorporating upper and lowerscenarios incorporating upper and lower

values for key drivers of cost (unit price ofvalues for key drivers of cost (unit price of

SSRI drugs and health care services, theSSRI drugs and health care services, the

proportion of individuals using secondaryproportion of individuals using secondary

services) and treatment effectiveness (effi-services) and treatment effectiveness (effi-

cacy and adherence) were generated. Third,cacy and adherence) were generated. Third,

baseline data (with pessimistic and optimis-baseline data (with pessimistic and optimis-

tic scenarios as lower and upper ranges)tic scenarios as lower and upper ranges)

were entered into an analytical softwarewere entered into an analytical software

package (MCLeague; Tan Torrespackage (MCLeague; Tan Torres et alet al,,

2003), which performs a probabilistic2003), which performs a probabilistic

uncertainty analysis using Monte Carlouncertainty analysis using Monte Carlo

simulation (2000 runs were made, using asimulation (2000 runs were made, using a

truncated normal distribution).truncated normal distribution).

RESULTSRESULTS

Intervention effectivenessIntervention effectiveness
and averted burden of depressionand averted burden of depression

Total population effects of different depres-Total population effects of different depres-

sion interventions are reported in Table 3.sion interventions are reported in Table 3.

Proactive collaborative care strategies hadProactive collaborative care strategies had

the greatest impact on population healththe greatest impact on population health

(close to double the number of DALYs(close to double the number of DALYs

averted by antidepressants or psychother-averted by antidepressants or psychother-

apy alone), on account of the additionalapy alone), on account of the additional

benefits that come from avoiding a signifi-benefits that come from avoiding a signifi-

cant proportion of recurrent depressivecant proportion of recurrent depressive

episodes. Total population-level healthepisodes. Total population-level health

gains can be expressed as a proportion ofgains can be expressed as a proportion of

GBD 2000 depression burden for each sub-GBD 2000 depression burden for each sub-

region, which shows that, at a treatmentregion, which shows that, at a treatment

coverage level of 50%, antidepressantscoverage level of 50%, antidepressants

and brief psychotherapy on their ownand brief psychotherapy on their own

(interventions a–c) could avert between(interventions a–c) could avert between

9% and 15% of the current burden,9% and 15% of the current burden,

whereas combination strategies d and ewhereas combination strategies d and e

could avert 11–18% and the proactivecould avert 11–18% and the proactive

collaborative care strategies could avertcollaborative care strategies could avert

18–29% of DALYs attributed to depres-18–29% of DALYs attributed to depres-

sion. The health gain per treated episode,sion. The health gain per treated episode,

similar in concept to the ‘depression-freesimilar in concept to the ‘depression-free

day’ (Simonday’ (Simon et alet al, 2001), is also shown in, 2001), is also shown in

Table 3, and demonstrates that single in-Table 3, and demonstrates that single in-

terventions (a–c) achieve between 18 andterventions (a–c) achieve between 18 and

23 disability-free or healthy days per trea-23 disability-free or healthy days per trea-

ted episode, combined interventions (dted episode, combined interventions (d

and e) 23–28 days and proactive collabora-and e) 23–28 days and proactive collabora-

tive care strategies (f and g) 24–29 days.tive care strategies (f and g) 24–29 days.

Although proactive care generates muchAlthough proactive care generates much

greater total gain in the population, its indi-greater total gain in the population, its indi-

vidual effect is not appreciably different onvidual effect is not appreciably different on

account of the larger number of individualsaccount of the larger number of individuals

receiving treatment.receiving treatment.

Costs and cost-effectivenessCosts and cost-effectiveness
of interventionsof interventions

Patient-level costs per treated episode arePatient-level costs per treated episode are

shown in Table 4. As expected, there isshown in Table 4. As expected, there is

considerable variation in the average costconsiderable variation in the average cost

of a treated episode, both betweenof a treated episode, both between

subregions and also between interventions.subregions and also between interventions.

The lowest patient-level costs per treatedThe lowest patient-level costs per treated

episode relate to older antidepressants,episode relate to older antidepressants,

ranging from I$50–80 in high-mortalityranging from I$50–80 in high-mortality

developing subregions (AfrD, AfrE, AmrD,developing subregions (AfrD, AfrE, AmrD,

EmrD, SearD) to approximately I$400 inEmrD, SearD) to approximately I$400 in

the most economically developed sub-the most economically developed sub-

regions (AmrA, EurA, WprA). At the otherregions (AmrA, EurA, WprA). At the other

end of the cost spectrum, the average costend of the cost spectrum, the average cost

per treated episode for proactive collab-per treated episode for proactive collab-

orative care with newer generic anti-orative care with newer generic anti-

depressants (intervention g) ranges fromdepressants (intervention g) ranges from

I$130–150 in high-mortality developingI$130–150 in high-mortality developing

regions to I$700–750 in developed sub-regions to I$700–750 in developed sub-

regions. Programme-level costs accountedregions. Programme-level costs accounted

for only 1–10% of total costs, with thefor only 1–10% of total costs, with the

highest proportion applicable to brief psy-highest proportion applicable to brief psy-

chotherapy because of more intensive train-chotherapy because of more intensive train-

ing needs. Total intervention costs per yearing needs. Total intervention costs per year

for each subregion are reported in Table 4,for each subregion are reported in Table 4,

which illustrates further the wide variationwhich illustrates further the wide variation

in costs, as a function of both differentialin costs, as a function of both differential

price levels and population size. The differ-price levels and population size. The differ-

ential cost of care between pharmacologicalential cost of care between pharmacological

interventions with TCAsinterventions with TCAs vv. SSRIs is greater. SSRIs is greater

in lower-income regions than in indus-in lower-income regions than in indus-

trialised subregions, a consequence of thetrialised subregions, a consequence of the

relatively high price payable in low-incomerelatively high price payable in low-income

subregions for newer antidepressant drugssubregions for newer antidepressant drugs

(to illustrate, one newer antidepressant(to illustrate, one newer antidepressant

tablet bought at a price of $1 would betablet bought at a price of $1 would be

equivalent to 25% of the cost of an out-equivalent to 25% of the cost of an out-

patient visit in African subregions,patient visit in African subregions,

compared with 2% in North America).compared with 2% in North America).

Relative to the natural history ofRelative to the natural history of

depression, and before allowance fordepression, and before allowance for

model uncertainty, the most cost-effectivemodel uncertainty, the most cost-effective

stand-alone intervention in all subregionsstand-alone intervention in all subregions

was pharmacotherapy with older anti-was pharmacotherapy with older anti-

depressants (cost per DALY averted:depressants (cost per DALY averted:

I$700–1000 in high-mortality developingI$700–1000 in high-mortality developing

subregions AfrD, AfrE, AmrD, EmrD,subregions AfrD, AfrE, AmrD, EmrD,

SearD; I$1100–1800 in low-mortalitySearD; I$1100–1800 in low-mortality

developing regions AmrB, EmrB, SearB,developing regions AmrB, EmrB, SearB,

WprB; and I$1600–1700 in developedWprB; and I$1600–1700 in developed

subregions AmrA, EurA, EurB, EurC,subregions AmrA, EurA, EurB, EurC,

WprA). Across the 14 subregions, newerWprA). Across the 14 subregions, newer

antidepressants had an average cost-antidepressants had an average cost-

effectiveness ratio (CER) in the rangeeffectiveness ratio (CER) in the range

I$1000–7000, which resulted in anI$1000–7000, which resulted in an

incremental CER of I$7500–9000incremental CER of I$7500–9000

for moving from older to newer anti-for moving from older to newer anti-

depressants (Table 4). The incrementaldepressants (Table 4). The incremental

CER for psychotherapy aloneCER for psychotherapy alone vv. older anti-. older anti-

depressants was more variable (reflectingdepressants was more variable (reflecting

differences in psychotherapists’ salaries),differences in psychotherapists’ salaries),

ranging from I$6000–7000 in high-mortal-ranging from I$6000–7000 in high-mortal-

ity developing subregions to nearlyity developing subregions to nearly

I$50 000 in developed subregions with veryI$50 000 in developed subregions with very

low rates of child and adult mortality. Thelow rates of child and adult mortality. The

most cost-effective combination strategymost cost-effective combination strategy

was proactive collaborative care with olderwas proactive collaborative care with older

antidepressants (incremental CER: I$1650–antidepressants (incremental CER: I$1650–

1850 in high-mortality developing sub-1850 in high-mortality developing sub-

regions; I$2000–3000 in low-mortalityregions; I$2000–3000 in low-mortality

developing subregions; I$2300–14 000 indeveloping subregions; I$2300–14 000 in

developed subregions). In all subregions,developed subregions). In all subregions,

the incremental CER of pharmacotherapythe incremental CER of pharmacotherapy

with older antidepressants – and with thewith older antidepressants – and with the

exception of the lowest-income subregions,exception of the lowest-income subregions,

proactive collaborative care with olderproactive collaborative care with older

antidepressants too – was considerably lessantidepressants too – was considerably less

than average yearly income per capita,than average yearly income per capita,

which is an international threshold valuewhich is an international threshold value

recently proposed for accepting an inter-recently proposed for accepting an inter-

vention as very cost-effective (Commissionvention as very cost-effective (Commission

on Macroeconomics and Health, 2001).on Macroeconomics and Health, 2001).

Uncertainty analysisUncertainty analysis

Summary findings of a series of one- andSummary findings of a series of one- and

multi-way sensitivity analyses are presentedmulti-way sensitivity analyses are presented

in Table 5. Substitution of the baseline dis-in Table 5. Substitution of the baseline dis-

count rate of 3% with values of 0% andcount rate of 3% with values of 0% and

6% altered total costs and average CERs6% altered total costs and average CERs

for all interventions by 14% andfor all interventions by 14% and 7711%,11%,

respectively. The removal of age-weightingrespectively. The removal of age-weighting

had a more significant impact on results,had a more significant impact on results,

reducing total health gain estimates byreducing total health gain estimates by

16–25% across subregions (resulting in a16–25% across subregions (resulting in a

corresponding increase of 19–34% in aver-corresponding increase of 19–34% in aver-

age CERs). Under the best-case scenarioage CERs). Under the best-case scenario

(see Table 5 for details), total costs were(see Table 5 for details), total costs were

30–50% lower and total effects 24–30%30–50% lower and total effects 24–30%

higher than base case results, thereby lower-higher than base case results, thereby lower-

ing the average cost per DALY averted bying the average cost per DALY averted by

50–60%. Results for the worst-case50–60%. Results for the worst-case

scenario were more extreme, with respec-scenario were more extreme, with respec-

tive increases of 45–90% and 110–220%tive increases of 45–90% and 110–220%

in the average cost and cost-effectivenessin the average cost and cost-effectiveness

of interventions using older antidepressantof interventions using older antidepressant

drugs, and even larger changes for inter-drugs, and even larger changes for inter-

ventions with newer antidepressantsventions with newer antidepressants

because of the significantly higher drugbecause of the significantly higher drug

price. To illustrate, the average CER forprice. To illustrate, the average CER for

pharmacotherapy with SSRIs in thepharmacotherapy with SSRIs in the

Western Pacific subregion WprB baselineWestern Pacific subregion WprB baseline

value: I$1560) ranged from I$600 tovalue: I$1560) ranged from I$600 to

I$7000. Under the best-case scenario, theI$7000. Under the best-case scenario, the

rank order of cost-effectiveness wasrank order of cost-effectiveness was
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unchanged in all but the three high-unchanged in all but the three high-

income subregions (AmrA, EurA andincome subregions (AmrA, EurA and

WprA, where generic SSRIs become theWprA, where generic SSRIs become the

most cost-effective strategy); under themost cost-effective strategy); under the

worst-case scenario, the combinedworst-case scenario, the combined

approach of TCAs plus proactive careapproach of TCAs plus proactive care

became the single most cost-effective strat-became the single most cost-effective strat-

egy in Eastern Europe (subregions EurBegy in Eastern Europe (subregions EurB

and EurC), but elsewhere the rank orderand EurC), but elsewhere the rank order

was preserved.was preserved.

Finally, by entering costs and effective-Finally, by entering costs and effective-

ness data into a stochastic uncertaintyness data into a stochastic uncertainty

framework, it is possible to assess the likeli-framework, it is possible to assess the likeli-

hood of each intervention being consideredhood of each intervention being considered

cost-effective at different levels of resourcecost-effective at different levels of resource

availability. Figure 1 provides a graphicalavailability. Figure 1 provides a graphical

display of these competing probabilities indisplay of these competing probabilities in

the South-East Asian subregion SearD. Inthe South-East Asian subregion SearD. In

this subregion, pharmacotherapy with olderthis subregion, pharmacotherapy with older

antidepressants is the cost-effective choiceantidepressants is the cost-effective choice

when resources are very restricted (otherwhen resources are very restricted (other

interventions exceed the available budget),interventions exceed the available budget),

but at higher resource levels the probabilitybut at higher resource levels the probability

is reduced as other single or combined inter-is reduced as other single or combined inter-

ventions, including psychotherapy andventions, including psychotherapy and

proactive collaborative care, becomeproactive collaborative care, become

candidates for inclusion (for example,candidates for inclusion (for example,

proactive collaborative care with older anti-proactive collaborative care with older anti-

depressants becomes most likely to bedepressants becomes most likely to be

cost-effective once the level of resourcecost-effective once the level of resource

availability is quadrupled). Similar in con-availability is quadrupled). Similar in con-

cept to cost-effectiveness accept abilitycept to cost-effectiveness accept ability

curves, this approach to uncertaintycurves, this approach to uncertainty

analysis provides decision-makers withanalysis provides decision-makers with

information on the most economicallyinformation on the most economically

feasible strategies for reducing the currentfeasible strategies for reducing the current

burden of depression over the short- andburden of depression over the short- and

longer-term, while acknowledging thelonger-term, while acknowledging the

inherent imprecision underlying baselineinherent imprecision underlying baseline

results.results.

DISCUSSIONDISCUSSION

In light of the increasing international pub-In light of the increasing international pub-

lic health attention to the burden of depres-lic health attention to the burden of depres-

sion, this study set out to examine thesion, this study set out to examine the

population-level cost-effectiveness of keypopulation-level cost-effectiveness of key

health care strategies capable of reducinghealth care strategies capable of reducing

this burden in different subregions of thethis burden in different subregions of the

world. The purpose of such an exercise isworld. The purpose of such an exercise is

to locate the broad, relative position of ef-to locate the broad, relative position of ef-

fective and applicable depression interven-fective and applicable depression interven-

tions within a wider cost-effectiveness andtions within a wider cost-effectiveness and

priority-setting framework in the healthpriority-setting framework in the health

care sector.care sector.

Depression care and health sectorDepression care and health sector
efficiencyefficiency

Using the criteria of the Commission forUsing the criteria of the Commission for

Macroeconomics and Health (2001), theMacroeconomics and Health (2001), the

results of this study indicate that implementresults of this study indicate that implement--

ation of efficient depression interventionsation of efficient depression interventions

in primary care settings would be veryin primary care settings would be very

cost-effective (each DALY averted costs lesscost-effective (each DALY averted costs less

than 1 year of average per capita income).than 1 year of average per capita income).

These findings therefore provide relevantThese findings therefore provide relevant

new information to health policy makersnew information to health policy makers

regarding the relatively good value of in-regarding the relatively good value of in-

vesting in depression treatment, and in sovesting in depression treatment, and in so

doing could help to remove one of manydoing could help to remove one of many

remaining barriers to a more appropriateremaining barriers to a more appropriate

public health response to the burden ofpublic health response to the burden of

common mental disorders.common mental disorders.

Comparison of results with other cost-Comparison of results with other cost-

effectiveness analysis studies of depressioneffectiveness analysis studies of depression

that have employed population-levelthat have employed population-level

approaches to health measurement isapproaches to health measurement is

limited, although one study of a quality im-limited, although one study of a quality im-

provement programme from North Americaprovement programme from North America

(Schoenbaum(Schoenbaum et alet al, 2001) reported an, 2001) reported an

incremental cost per quality-adjusted lifeincremental cost per quality-adjusted life

year of $9500–36 000 for medication andyear of $9500–36 000 for medication and

psychotherapy regimens over usualpsychotherapy regimens over usual

primary care, which is in the same rangeprimary care, which is in the same range

as that given here for subregion AmrA.as that given here for subregion AmrA.

Estimated ‘depression-free days’ (18–28 ad-Estimated ‘depression-free days’ (18–28 ad-

ditional days per 6-month treatment periodditional days per 6-month treatment period

compared with no treatment) were also incompared with no treatment) were also in

line with other studies that have used thisline with other studies that have used this

metric. Simonmetric. Simon et alet al (2001), for example,(2001), for example,

report an incremental gain of 12.6–16.7report an incremental gain of 12.6–16.7

depression-free days for collaborative caredepression-free days for collaborative care

over usual primary care. When consideredover usual primary care. When considered

alongside the cost-effectiveness of otheralongside the cost-effectiveness of other

interventions evaluated by WHO-CHOICEinterventions evaluated by WHO-CHOICE

to date, interventions for depression are into date, interventions for depression are in

the same range as treatment strategies forthe same range as treatment strategies for

reducing hypertension or cholesterol levelsreducing hypertension or cholesterol levels

(World Health Organization, 2002), sug-(World Health Organization, 2002), sug-

gesting that evidence-based interventionsgesting that evidence-based interventions

for depression could have just as much afor depression could have just as much a

claim on scarceclaim on scarce health resources as thosehealth resources as those

for other chronic, non-for other chronic, non-communicable con-communicable con-

ditions that impose a significant burden onditions that impose a significant burden on

societies.societies.

Reducing the global burdenReducing the global burden
of depressionof depression

In terms of global effectiveness, evaluatedIn terms of global effectiveness, evaluated

interventions can potentially avert betweeninterventions can potentially avert between

7 and 14 (out of 65) million DALYs, yet by7 and 14 (out of 65) million DALYs, yet by

expressing these health gains as a propor-expressing these health gains as a propor-

tion of the current (and very largelytion of the current (and very largely

untreated) burden of depression – ranginguntreated) burden of depression – ranging

from 10% to 30% – it is evident that thesefrom 10% to 30% – it is evident that these

technologies have a limited impact at thetechnologies have a limited impact at the

population level, even at a target coveragepopulation level, even at a target coverage

rate in excess of that prevailing now inrate in excess of that prevailing now in

most regions. A similar finding was reachedmost regions. A similar finding was reached

in a recent analysis for Australia, where anin a recent analysis for Australia, where an

estimated 22% of the burden of depressionestimated 22% of the burden of depression

is currently being averted by specific treat-is currently being averted by specific treat-

ment, and only 45% of the current burdenment, and only 45% of the current burden

would be avoided even at a 100% effectivewould be avoided even at a 100% effective

coverage rate (Andrewscoverage rate (Andrews et alet al, 2000). Over, 2000). Over

and above health system challenges suchand above health system challenges such

as increased access or coverage, there isas increased access or coverage, there is

therefore an evident need to increase thetherefore an evident need to increase the

capability or efficacy of pharmacologicalcapability or efficacy of pharmacological

and psychosocial treatments to resolveand psychosocial treatments to resolve

depressive symptoms promptly, as well asdepressive symptoms promptly, as well as

to avert their occurrence or recurrenceto avert their occurrence or recurrence
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Fig. 1Fig. 1 Probabilistic uncertainty analysis of depression interventions for South-East Asian subregion SearD.Probabilistic uncertainty analysis of depression interventions for South-East Asian subregion SearD.

I$, international dollars.I$, international dollars.
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through the development of effective com-through the development of effective com-

munity-based prevention and promotionmunity-based prevention and promotion

strategies.strategies.

Interregional variation in theInterregional variation in the
cost-effectiveness of interventionscost-effectiveness of interventions

A central debate in the health economics ofA central debate in the health economics of

depression concerns whether the higherdepression concerns whether the higher

acquisition costs of newer antidepressantsacquisition costs of newer antidepressants

are offset by greater compliance and reduc-are offset by greater compliance and reduc-

tions in use of health care and other servicestions in use of health care and other services

(Barbui(Barbui et alet al, 2002). The results from this, 2002). The results from this

analysis, in which a small advantage foranalysis, in which a small advantage for

SSRIs in terms of adherence and disabilitySSRIs in terms of adherence and disability

improveimprovement was modelled, suggest thatment was modelled, suggest that

a cost-a cost-offset hypothesis currently has lim-offset hypothesis currently has lim-

ited pertinence in low-income subregions,ited pertinence in low-income subregions,

since the higher acquisition price ofsince the higher acquisition price of

generic SSRIs increases total costs of caregeneric SSRIs increases total costs of care

substantially (if branded newer antidepres-substantially (if branded newer antidepres-

sants were used, the costs would be farsants were used, the costs would be far

higher still). Consequently, the baselinehigher still). Consequently, the baseline

incremental CER of I$7500–9000 for mov-incremental CER of I$7500–9000 for mov-

ing from older to newer antidepressantsing from older to newer antidepressants

constitutes a relatively cost-ineffective useconstitutes a relatively cost-ineffective use

of resources in resource-poor subregions,of resources in resource-poor subregions,

whereas in the most industrialised subre-whereas in the most industrialised subre-

gions such a ratio could easily be justifiedgions such a ratio could easily be justified

on efficiency grounds. However, and ason efficiency grounds. However, and as

examined in the best-case scenario analysis,examined in the best-case scenario analysis,

this situation can be expected to change asthis situation can be expected to change as

the price of generic SSRIs falls, as it hasthe price of generic SSRIs falls, as it has

already done in countries such as Indiaalready done in countries such as India

(the incremental CER for all subregions(the incremental CER for all subregions

falls below I$2000).falls below I$2000).

By contrast, and not withstanding theBy contrast, and not withstanding the

severe current shortage of training, lowersevere current shortage of training, lower

salaries make the use of brief evidence-salaries make the use of brief evidence-

based psychotherapy a potentially morebased psychotherapy a potentially more

attractive treatment alternative to olderattractive treatment alternative to older

antidepressants in developing regionsantidepressants in developing regions

compared with high-income regions. Final-compared with high-income regions. Final-

ly, there appear to be good grounds forly, there appear to be good grounds for

thinking that proactive care strategies in-thinking that proactive care strategies in-

corporating maintenance treatment offer acorporating maintenance treatment offer a

cost-effective option in all regions, as acost-effective option in all regions, as a

significant reduction in the incidence ofsignificant reduction in the incidence of

recurrent episodes (plus increased adher-recurrent episodes (plus increased adher-

ence) is achieved at a moderate additionalence) is achieved at a moderate additional

cost (follow-up by a case manager).cost (follow-up by a case manager).

Limitations of the population-Limitations of the population-
based modelling approachbased modelling approach

This analysis is constrained in a number ofThis analysis is constrained in a number of

important respects. First, the use of epi-important respects. First, the use of epi-

demiological subregions as the unit of ana-demiological subregions as the unit of ana-

lysis is a compromise between a global levellysis is a compromise between a global level

of aggregation and country-by-country as-of aggregation and country-by-country as-

sessment. Because policies are implementedsessment. Because policies are implemented

by individual countries, there is a clearby individual countries, there is a clear

requirement to contextualise subregionalrequirement to contextualise subregional

estimates down to this level, in particularestimates down to this level, in particular

adjusting results for local variations inadjusting results for local variations in

epidemiology, clinical effectiveness, serviceepidemiology, clinical effectiveness, service

use patterns and unit costs. Such a processuse patterns and unit costs. Such a process

is now well under way in a number ofis now well under way in a number of

countries as part of the WHO-CHOICE pro-countries as part of the WHO-CHOICE pro-

gramme, results from which will provide angramme, results from which will provide an

important test of the validity of the modelsimportant test of the validity of the models

used here. Second, the analysis did not con-used here. Second, the analysis did not con-

front the complex issue of comorbidity infront the complex issue of comorbidity in

depression, other than by including individ-depression, other than by including individ-

uals for whom the co-occurring illness had auals for whom the co-occurring illness had a

lower level of disability than the depressionlower level of disability than the depression

(e.g. anxiety disorders). Because treatment(e.g. anxiety disorders). Because treatment

response might be slower in comorbid cases,response might be slower in comorbid cases,

as well as more costly to obtain, this is aas well as more costly to obtain, this is a

potential source of overestimation of effect-potential source of overestimation of effect-

iveness and cost-effectiveness, which futureiveness and cost-effectiveness, which future

revisions might be able to correct for asrevisions might be able to correct for as

more knowledge on the costs and effects ofmore knowledge on the costs and effects of

treatments for comorbid depressiontreatments for comorbid depression

becomes available.becomes available.

Third, the population and costingThird, the population and costing

models rest upon a series of best estimates,models rest upon a series of best estimates,

including the average duration of depres-including the average duration of depres-

sive episodes (plus related GBD 2000 para-sive episodes (plus related GBD 2000 para-

meters), expected patterns of resource usemeters), expected patterns of resource use

and, perhaps most importantly, estimatesand, perhaps most importantly, estimates

of intervention efficacy. Efficacy estimatesof intervention efficacy. Efficacy estimates

were drawn mainly from trials undertakenwere drawn mainly from trials undertaken

in industrialised countries, although recentin industrialised countries, although recent

controlled trials from India, Uganda andcontrolled trials from India, Uganda and

Chile found treatment effects at least asChile found treatment effects at least as

large as studies carried out in the USAlarge as studies carried out in the USA

and UK for antidepressant therapy, groupand UK for antidepressant therapy, group

psychotherapy and proactive care respec-psychotherapy and proactive care respec-

tively (Arayatively (Araya et alet al, 2003; Bolton, 2003; Bolton et alet al,,

2003; Patel2003; Patel et alet al, 2003). Uncertainty ana-, 2003). Uncertainty ana-

lyses can help in assessing the sensitivitylyses can help in assessing the sensitivity

and robustness of baseline estimates, andand robustness of baseline estimates, and

showed that whereas absolute values couldshowed that whereas absolute values could

deviate from base case findings by as muchdeviate from base case findings by as much

as half or more than double, the prevailingas half or more than double, the prevailing

pattern or rank order of intervention cost-pattern or rank order of intervention cost-

effectiveness was preserved in all low-effectiveness was preserved in all low-

and middle-income subregions. However,and middle-income subregions. However,

there clearly remain important questionsthere clearly remain important questions

around, for example, the transferabilityaround, for example, the transferability

and cultural sensitivity of structuredand cultural sensitivity of structured

psychopsychotherapies to regions as diverse astherapies to regions as diverse as

Africa, Asia and Latin America.Africa, Asia and Latin America.

Finally, and despite the pursuit of aFinally, and despite the pursuit of a

societal perspective, considerable chal-societal perspective, considerable chal-

lenges in the international measurementlenges in the international measurement

of productivity gains and of patient andof productivity gains and of patient and

informal carer time spent seekinginformal carer time spent seeking

or providing care have precluded theiror providing care have precluded their

valuation in the present analysis (Tanvaluation in the present analysis (Tan

TorresTorres et alet al, 2003). Incorporation of these, 2003). Incorporation of these

wider costs and consequences, however,wider costs and consequences, however,

would be expected only to enhancewould be expected only to enhance

the cost-effectiveness of depressionthe cost-effectiveness of depression

interventions (Chisholminterventions (Chisholm et alet al, 2000; Patel, 2000; Patel

et alet al, 2003)., 2003).

From economic evidence to mentalFrom economic evidence to mental
health service developmenthealth service development

Evidence for the comparative cost-Evidence for the comparative cost-

effectiveness of interventions for depressioneffectiveness of interventions for depression

provides only one input into the decision-provides only one input into the decision-

making process. Mental health policymaking process. Mental health policy

makers also need to address a series ofmakers also need to address a series of

issues beyond which interventions toissues beyond which interventions to

choose purely from an efficiency perspec-choose purely from an efficiency perspec-

tive, most notably how to increase accesstive, most notably how to increase access

to services of sufficient quality to ensureto services of sufficient quality to ensure

both the continuity of and adherence toboth the continuity of and adherence to

these effective treatments. Moving from to-these effective treatments. Moving from to-

day’s very modest level of effective treat-day’s very modest level of effective treat-

ment coverage to one that can make ament coverage to one that can make a

significant impression on the existingsignificant impression on the existing

burden of depression will require politicalburden of depression will require political

commitment, public awareness campaignscommitment, public awareness campaigns

and investment in health professionalsand investment in health professionals

working in primary and mental health care.working in primary and mental health care.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Primary-care-based depression interventions have the potential to reduce thePrimary-care-based depression interventions have the potential to reduce the
current burden of depression by10^30%.current burden of depression by10^30%.

&& Proactive care strategies incorporatingmaintenance treatment for recurrentProactive care strategies incorporatingmaintenance treatment for recurrent
depression yield considerably greater population-level health gain than episodicdepression yield considerably greater population-level health gain than episodic
treatments.treatments.

&& On efficiency grounds alone, interventions using older antidepressants areOn efficiency grounds alone, interventions using older antidepressants are
currentlymore cost-effective than those using newer antidepressants, particularly incurrentlymore cost-effective than those using newer antidepressants, particularly in
lower-income regions.lower-income regions.

LIMITATIONSLIMITATIONS

&& Estimates of depression treatment efficacy, mainly from industrialised countries,Estimates of depression treatment efficacy, mainly from industrialised countries,
have been generalised toworld regions without a robust empirical evidence base.have been generalised to world regions without a robust empirical evidence base.

&& Analysis was performed at the highly aggregated level of world subregions,Analysis was performed at the highly aggregated level of world subregions,
whereas resource allocation decisions are ultimatelymade at the level of individualwhereas resource allocation decisions are ultimatelymade at the level of individual
countries.countries.

&& Thewider economic consequences of depression and its treatment, including lostThewider economic consequences of depression and its treatment, including lost
work opportunities, were notmeasured.work opportunities, were notmeasured.
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