
BackgroundBackground Despite the burden ofDespite the burden of

depression, there remain fewdata on itsdepression, there remain fewdata on its

economicconsequencesin aninternationaleconomicconsequencesin aninternational

context.context.

AimsAims To explore the relationshipTo explore the relationship

between depression status (with andbetween depression status (with and

withoutmedical comorbidity), worklosswithoutmedical comorbidity), workloss

andhealth care costs, usingcross-andhealth care costs, usingcross-

sectional data fromamulti-national studysectional data fromamulti-national study

of depression inprimarycare.of depression inprimarycare.

MethodMethod Primarycare attendeeswerePrimarycare attendeeswere

screened fordepression.Thosemeetingscreened fordepression.Thosemeeting

eligibilitycriteriawere categorisedeligibilitycriteriawere categorised

according to DSM^IV criteria formajoraccording to DSM^IV criteria formajor

depressive disorder and comorbid status.depressive disorder and comorbid status.

Unitcostswere attached to self-reportedUnitcostswere attached to self-reported

days absent fromwork anduptake ofdays absent fromwork anduptake of

health care services.health care services.

ResultsResults Medical comorbidity wasMedical comorbiditywas

associatedwith a17^46% increase inassociatedwith a17^46% increase in

health care costs in five ofthe six sites, buthealth care costs in five ofthe six sites, but

a clear positive associationbetween costsa clear positive association between costs

and clinical depression statuswasand clinical depression statuswas

identified in onlyone site.identified in onlyone site.

ConclusionsConclusions The economicThe economic

consequencesofdepression areinfluencedconsequencesofdepression areinfluenced

to a greater (and considerable) extent byto a greater (and considerable) extent by

the presence ofmedical comorbidity thanthe presence ofmedical comorbidity than

by symptom severity alone.by symptom severity alone.

Declaration of interestDeclaration of interest ThisThis

researchwas fundedbyresearchresearchwas fundedbyresearch

contracts from Eli Lilly and Company tocontracts from Eli Lilly and Company to

Health Research Associates,Inc.Health Research Associates,Inc.

Despite ample evidence for the efficacy ofDespite ample evidence for the efficacy of

antidepressant medications and structuredantidepressant medications and structured

forms of psychotherapy, a series of interna-forms of psychotherapy, a series of interna-

tional studies have documented the modesttional studies have documented the modest

rates of recognition and effective treatmentrates of recognition and effective treatment

attained in primary care for people sufferingattained in primary care for people suffering

from depression (Thornicroft & Sartorius,from depression (Thornicroft & Sartorius,

1993; Lepine1993; Lepine et alet al, 1997; Simon, 1997; Simon et alet al,,

1999). A manifest implication of these find-1999). A manifest implication of these find-

ings is that depression contributes heavily toings is that depression contributes heavily to

estimates of national and global burden ofestimates of national and global burden of

disease (Vos & Mathers, 2000). However,disease (Vos & Mathers, 2000). However,

assessment of the economic consequencesassessment of the economic consequences

of depression via cost-of-illness studies atof depression via cost-of-illness studies at

the population level (Kind & Sorensen,the population level (Kind & Sorensen,

1993; Rice & Miller, 1995) or clinical trials1993; Rice & Miller, 1995) or clinical trials

at the individual level (Laveat the individual level (Lave et alet al, 1998;, 1998;

SimonSimon et alet al, 1995; Simpson, 1995; Simpson et alet al, 2000), 2000)

have been restricted largely to industrialisedhave been restricted largely to industrialised

countries to date. Thus, there remains acountries to date. Thus, there remains a

paucity of information on the economicpaucity of information on the economic

consequences of depression in an inter-consequences of depression in an inter-

national context, including patterns of re-national context, including patterns of re-

source consumption, its effect on laboursource consumption, its effect on labour

participation and the impact of comorbidityparticipation and the impact of comorbidity

on work loss or health care needs.on work loss or health care needs.

METHODMETHOD

The overall aim of the Longitudinal Investi-The overall aim of the Longitudinal Investi-

gation of Depression Outcomes (LIDO)gation of Depression Outcomes (LIDO)

study was to assess associations betweenstudy was to assess associations between

quality of life and economic and dequality of life and economic and depressionpression

outcomes, based on a multi-outcomes, based on a multi-nationalnational

observational study with a prospective co-observational study with a prospective co-

hort of primary care patients with depres-hort of primary care patients with depres-

sion (Herrmansion (Herrman et alet al, 2002). The specific, 2002). The specific

objectives of the economic dimension ofobjectives of the economic dimension of

the LIDO study were: to develop a researchthe LIDO study were: to develop a research

method for collection of individual servicemethod for collection of individual service

utilisation and costs data, and site-levelutilisation and costs data, and site-level

socio-demographic and service profiles; tosocio-demographic and service profiles; to

describe and compare service utilisationdescribe and compare service utilisation

and cost differences within and betweenand cost differences within and between

sites; and to explore site-specific andsites; and to explore site-specific and

cross-cultural relationships between servicecross-cultural relationships between service

costs, depression symptoms, quality of lifecosts, depression symptoms, quality of life

and functioning. Further description of theand functioning. Further description of the

methods used and examination of the long-methods used and examination of the long-

itudinal relationship between costs, depres-itudinal relationship between costs, depres-

sion and treatment are reported elsewheresion and treatment are reported elsewhere

(Chisholm(Chisholm et alet al, 2001, 2001aa). The focus of the). The focus of the

present paper is a cross-sectional baselinepresent paper is a cross-sectional baseline

analysis of costs, depression status andanalysis of costs, depression status and

comorbidity. This takes advantage of thecomorbidity. This takes advantage of the

larger sample of subjects who met the initi-larger sample of subjects who met the initi-

al eligibility criteria (depressive symptomsal eligibility criteria (depressive symptoms

at baseline assessment) but who did notat baseline assessment) but who did not

form part of the longitudinal investigationform part of the longitudinal investigation

of cases meeting the full DSM–IV (Ameri-of cases meeting the full DSM–IV (Ameri-

can Psychiatric Association, 1994) criteriacan Psychiatric Association, 1994) criteria

for major depressive disorder (see Simonfor major depressive disorder (see Simon

et alet al, 2002)., 2002).

Sampling strategySampling strategy

Patients attending primary care clinics inPatients attending primary care clinics in

six participating sites (Be’er Sheva, Israel;six participating sites (Be’er Sheva, Israel;

Barcelona, Spain; Porto Alegre, Brazil; Mel-Barcelona, Spain; Porto Alegre, Brazil; Mel-

bourne, Australia; St Petersburg, Russia;bourne, Australia; St Petersburg, Russia;

Seattle, WA, USA) were approached sys-Seattle, WA, USA) were approached sys-

tematically in person by the primary caretematically in person by the primary care

physician, clinic or research staff and in-physician, clinic or research staff and in-

vited to complete a screening assessmentvited to complete a screening assessment

package, which was scored for initial elig-package, which was scored for initial elig-

ibility (a score of 16 or greater on the Cen-ibility (a score of 16 or greater on the Cen-

ter for Epidemiologic Studies – Depressionter for Epidemiologic Studies – Depression

rating scale, CES–D; Radloff, 1977). Inrating scale, CES–D; Radloff, 1977). In

order to undertake subgroup analyses oforder to undertake subgroup analyses of

gender differences, booster sampling ofgender differences, booster sampling of

men was carried out in each site (a targetmen was carried out in each site (a target

quota of one-third of recruited subjects).quota of one-third of recruited subjects).

Written informed consent was obtainedWritten informed consent was obtained

from participating subjects following afrom participating subjects following a

description of the study. For patients meet-description of the study. For patients meet-

ing the initial eligibility criteria, a baselineing the initial eligibility criteria, a baseline

assessment was conducted that includedassessment was conducted that included

administration of a depression diagnosticadministration of a depression diagnostic

instrument (Composite International Diag-instrument (Composite International Diag-

nostic Interview, version 2.1, CIDI; Weillernostic Interview, version 2.1, CIDI; Weiller

et alet al, 1994) and other measures of socio-, 1994) and other measures of socio-

demographic status and service contact. Pa-demographic status and service contact. Pa-

tients with a chronic medical or psychiatrictients with a chronic medical or psychiatric

comorbid condition were eligible, but thosecomorbid condition were eligible, but those

with a known organic or major psychiatricwith a known organic or major psychiatric

disorder (dementia, psychosis, bipolardisorder (dementia, psychosis, bipolar

disorder) were excluded. A concurrentdisorder) were excluded. A concurrent

conditions checklist was used to identifyconditions checklist was used to identify

subjects with one or more out of 12 majorsubjects with one or more out of 12 major

chronic medical conditions (Wellschronic medical conditions (Wells et alet al,,

1991), comorbid anxiety was assessed via1991), comorbid anxiety was assessed via

the Hopkins Symptom Checklist (SCL–90,the Hopkins Symptom Checklist (SCL–90,

with a cut-off score of 1.7; Derogatiswith a cut-off score of 1.7; Derogatis etet

alal, 1976) and high alcohol use was defined, 1976) and high alcohol use was defined

as at least 21 units/week for men, 14 units/as at least 21 units/week for men, 14 units/

week for women or at least six drinks on aweek for women or at least six drinks on a

single occasion in the previous month.single occasion in the previous month.
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Functional status was assessed using the 12-Functional status was assessed using the 12-

item Short Form Health Survey (SF–12)item Short Form Health Survey (SF–12)

physical component score (Warephysical component score (Ware et alet al,,

1995). Patients receiving treatment for1995). Patients receiving treatment for

depression currently or in the previous 3depression currently or in the previous 3

months were excluded from the study, somonths were excluded from the study, so

that the reference population for the analy-that the reference population for the analy-

sis is that of currently untreated cases ofsis is that of currently untreated cases of

depression seen in primary care.depression seen in primary care.

Principles and processes of servicePrinciples and processes of service
costingcosting

Measurement of resource use was carriedMeasurement of resource use was carried

out via the administration of a service re-out via the administration of a service re-

ceipt schedule adapted specifically for useceipt schedule adapted specifically for use

in this project from the Client Service Re-in this project from the Client Service Re-

ceipt Inventory (CSRI; Chisholmceipt Inventory (CSRI; Chisholm et alet al,,

20012001bb). A range of primary care, psychi-). A range of primary care, psychi-

atric, social and general medical servicesatric, social and general medical services

was identified that gave a comprehensivewas identified that gave a comprehensive

profile of potential service receipt for theprofile of potential service receipt for the

patient population in the six sites (Chisholmpatient population in the six sites (Chisholm

et alet al, 2001, 2001aa). The three main categories of). The three main categories of

service contact were: primary care andservice contact were: primary care and

out-patient servicesout-patient services, which covered the fre-, which covered the fre-

quency and average duration of contactsquency and average duration of contacts

with primary care or mental health carewith primary care or mental health care

professionals; day care services, providedprofessionals; day care services, provided

to several patients at a time and usuallyto several patients at a time and usually

offering a combination of treatment foroffering a combination of treatment for

problems related to mental illness; and in-problems related to mental illness; and in-

patient hospital servicespatient hospital services, incorporating both, incorporating both

psychiatric and general medical admissions.psychiatric and general medical admissions.

A set of unit-cost templates was devel-A set of unit-cost templates was devel-

oped for computing the cost of servicesoped for computing the cost of services

provided by both individual professionalsprovided by both individual professionals

and facilities. Site-specific unit costs for eachand facilities. Site-specific unit costs for each

service are listed in Table 1. Site-specificservice are listed in Table 1. Site-specific

service costs were then converted into aservice costs were then converted into a

common currency via purchasing-powercommon currency via purchasing-power

parities (World Bank, 2000), which enablesparities (World Bank, 2000), which enables

direct comparison of costs using thedirect comparison of costs using the

same metric (international dollars). In thissame metric (international dollars). In this

paper, we primarily report cost results inpaper, we primarily report cost results in

national currency units because the focusnational currency units because the focus

is more on site-specific rather than pooledis more on site-specific rather than pooled

relationships.relationships.

Lost opportunities for employmentLost opportunities for employment

were assessed via self-reported days absentwere assessed via self-reported days absent

from work. The costs of lost employmentfrom work. The costs of lost employment

were estimated by multiplying days absentwere estimated by multiplying days absent

from work by the local wage rate for thefrom work by the local wage rate for the

occupational category of the patient. Otheroccupational category of the patient. Other

indirect costs, such as reduced productivityindirect costs, such as reduced productivity

while at work or informal care support,while at work or informal care support,

were not collected in this study because ofwere not collected in this study because of

expected measurement difficulties at theexpected measurement difficulties at the

international level.international level.

AnalysisAnalysis

The sampled population in each site wasThe sampled population in each site was

split into four groups: (A) subclinicalsplit into four groups: (A) subclinical

depression (CES–D scoredepression (CES–D score 4416) but no16) but no

medical comorbidity; (B) subclinical de-medical comorbidity; (B) subclinical de-

pression (CES–D scorepression (CES–D score 4416) with medical16) with medical

comorbidity; (C) clinical depression (CIDIcomorbidity; (C) clinical depression (CIDI

positive) but no medical comorbidity; (D)positive) but no medical comorbidity; (D)

clinical depression (CIDI positive) withclinical depression (CIDI positive) with

medical comorbidity. This enabled us tomedical comorbidity. This enabled us to

test four hypotheses: that individuals withtest four hypotheses: that individuals with

clinical depression consume more resourcesclinical depression consume more resources

and have greater absence from work thanand have greater absence from work than

those with subclinical depression, eitherthose with subclinical depression, either

discrete/non-comorbid (Cdiscrete/non-comorbid (C44A) or comorbidA) or comorbid

(D(D44B); and that medical comorbidity has aB); and that medical comorbidity has a

cost-raising influence on health care use orcost-raising influence on health care use or

work loss, for both subclinical depressionwork loss, for both subclinical depression

(B(B44A) and clinical depression (DA) and clinical depression (D44C).C).

Total health care costs were made up ofTotal health care costs were made up of

three categories: mental health out-patientthree categories: mental health out-patient

costs (contact with a psychiatrist, psycholo-costs (contact with a psychiatrist, psycholo-

gist or other mental health worker, and at-gist or other mental health worker, and at-

tendance at a day care programme); generaltendance at a day care programme); general

medical out-patient visits (primary caremedical out-patient visits (primary care

doctor, non-mental health specialist physi-doctor, non-mental health specialist physi-

cian or other health care worker such as acian or other health care worker such as a

nurse practitioner, plus day hospital atten-nurse practitioner, plus day hospital atten-

dance for physical health problems); anddance for physical health problems); and

general medical in-patient care (psychiatricgeneral medical in-patient care (psychiatric

admission in the 3 months prior to baselineadmission in the 3 months prior to baseline

would have excluded the subject fromwould have excluded the subject from

the study). Costs of out-patient servicesthe study). Costs of out-patient services

were adjusted for the average duration ofwere adjusted for the average duration of

visits.visits.

Analyses of variance (with the ScheffeAnalyses of variance (with the Scheffé

test for pairwise comparisons) and chi-test for pairwise comparisons) and chi-

squared test statistics were used for testingsquared test statistics were used for testing

bivariate mean and proportional differ-bivariate mean and proportional differ-

ences between the four analytical groupsences between the four analytical groups

A–D, respectively. Owing to the skewedA–D, respectively. Owing to the skewed
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Table 1Table 1 Site-specific unit costs of servicesSite-specific unit costs of services

Service categoryService category Measurement unitMeasurement unit Site-specific unit costs (local currencies)Site-specific unit costs (local currencies)

BarcelonaBarcelona

(peseta)(peseta)

PPPPPP¼129.5129.5

Be’er ShevaBe’er Sheva

(shekel)(shekel)

PPPPPP¼3.63.6

MelbourneMelbourne

(Australian $)(Australian $)

PPPPPP¼1.41.4

Porto AlegrePorto Alegre

(real)(real)

PPPPPP¼0.80.8

SeattleSeattle

(US $)(US $)

PPPPPP¼1.01.0

St PetersburgSt Petersburg

(rouble)(rouble)

PPPPPP¼2.82.8

Primary care provider (GP, family doctor)Primary care provider (GP, family doctor) 10 min of direct contact10 min of direct contact 830830 5353 2525 1515 2828 22

Other primary health care worker (nurse)Other primary health care worker (nurse) 10 min of direct contact10 min of direct contact 680680 1313 99 99 1010 11

PsychiatristPsychiatrist 10 min of direct contact10 min of direct contact 860860 2929 3333 1515 2222 22

Psychologist/therapistPsychologist/therapist 10 min of direct contact10 min of direct contact 840840 1616 8282 88 1313 NANA

Other mental health worker (e.g.MH nurse)Othermental health worker (e.g. MH nurse) 10 min of direct contact10 min of direct contact 670670 1313 88 99 1111 NANA

Other specialist physician/consultantOther specialist physician/consultant 10 min of direct contact10 min of direct contact 830830 160/visit160/visit 32.5032.50 1515 3030 22

Day hospital (physical health)Day hospital (physical health) Day’s attendanceDay’s attendance 2213222132 771771 119119 7070 125/h125/h 46.546.5

Day hospital (mental health)Day hospital (mental health) Day’s attendanceDay’s attendance 1760517605 165165 NANA 7070 248248 31.531.5

Day care (community mental health)Day care (community mental health) Day’s attendanceDay’s attendance 56365636 140140 8181 7070 152152 NANA

Psychiatric hospital wardPsychiatric hospital ward In-patient dayIn-patient day 12 63612 636 363363 NANA NANA 432432 5757

Psychiatric ward of general hospitalPsychiatric ward of general hospital In-patient dayIn-patient day 2187921879 10331033 297297 9595 584584 4242

Medical ward of general hospitalMedical ward of general hospital In-patient dayIn-patient day 28 55928 559 13891389 583583 208208 824824 2121

Emergency ward (non-psychiatric)Emergency ward (non-psychiatric) AttendanceAttendance 14 25714 257 436436 100100 2929 150150 3131

GP, general practitioner;MH,mental health;NA, not available or notusedby samplepopulation; PPP, purchasing-power parity: values are the conversion rates required to transformGP, general practitioner; MH,mental health;NA, not available or notusedby sample population; PPP, purchasing-power parity: values are the conversion rates required to transform
costs into US $ (source:World Bank, 2000:Table 5.6).costs into US $ (source:World Bank, 2000:Table 5.6).
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distribution of cost data, confidence inter-distribution of cost data, confidence inter-

vals for means were derived using boot-vals for means were derived using boot-

strapping, a non-parametric approach thatstrapping, a non-parametric approach that

avoids strong distributional assumptionsavoids strong distributional assumptions

by employing large numbers of re-samplingby employing large numbers of re-sampling

computations (Efron & Tibshirani, 1993).computations (Efron & Tibshirani, 1993).

In order to adjust for key socio-demographicIn order to adjust for key socio-demographic

and clinical characteristics, total costs ofand clinical characteristics, total costs of

health care were subsequently entered intohealth care were subsequently entered into

a linear regression analysis in each sitea linear regression analysis in each site

(using age, gender, marital status, edu-(using age, gender, marital status, edu-

cation and employment as covariates along-cation and employment as covariates along-

side CIDI depression status, and dummyside CIDI depression status, and dummy

variables for comorbid anxiety and highvariables for comorbid anxiety and high

alcohol use as well as chronic medical ill-alcohol use as well as chronic medical ill-

ness). A variety of different model specifica-ness). A variety of different model specifica-

tions were fitted, including ordinary leasttions were fitted, including ordinary least

squares (OLS), with both an untransformedsquares (OLS), with both an untransformed

and log-transformed dependent variable,and log-transformed dependent variable,

and also generalised linear modelling withand also generalised linear modelling with

a gamma error distribution and a log-linka gamma error distribution and a log-link

function. Our chosen model specificationfunction. Our chosen model specification

was an OLS regression with the log of totalwas an OLS regression with the log of total

service cost (+1, to avoid zero values forservice cost (+1, to avoid zero values for

cost), which satisfied distributional as-cost), which satisfied distributional as-

sumptions (as well as homoscedasticitysumptions (as well as homoscedasticity

and independence), provided slightly im-and independence), provided slightly im-

proved explanatory power and allowedproved explanatory power and allowed

simplified inter-site comparison in termssimplified inter-site comparison in terms

of proportionate effects of specified vari-of proportionate effects of specified vari-

ables on service costs (Diehrables on service costs (Diehr et alet al, 1999;, 1999;

KnappKnapp et alet al, 2002)., 2002).

RESULTSRESULTS

Clinical characteristics of theClinical characteristics of the
sampled populationsampled population

Across the six participating sites, a total ofAcross the six participating sites, a total of

18 489 screens were carried out among pri-18 489 screens were carried out among pri-

mary care attendees, of whom 4662 (25%)mary care attendees, of whom 4662 (25%)

met the study eligibility criteria (CES–met the study eligibility criteria (CES–

DD4416, and not treated in the previous16, and not treated in the previous 33

months). Out of the 13 827 non-months). Out of the 13 827 non-eligibleeligible

screened subjects, 63% had a CES–D scorescreened subjects, 63% had a CES–D score

5516, 10% were already being treated for16, 10% were already being treated for

depression and 2% expected to be movingdepression and 2% expected to be moving

away within the next year. Half of the eligi-away within the next year. Half of the eligi-

ble population agreed to participate in theble population agreed to participate in the

study, giving a baseline study sample ofstudy, giving a baseline study sample of

2359 primary care patients with untreated2359 primary care patients with untreated

depression. Administration of the CIDIdepression. Administration of the CIDI

diagnostic interview revealed that 1193diagnostic interview revealed that 1193

subjects met the full DSM–IV diagnosticsubjects met the full DSM–IV diagnostic

criteria for major depressive disorder (here-criteria for major depressive disorder (here-

after referred to as ‘clinical depression’),after referred to as ‘clinical depression’),

whereas 166 subjects did not meet these cri-whereas 166 subjects did not meet these cri-

teria but nevertheless had depressive symp-teria but nevertheless had depressive symp-

toms (‘subclinical depression’). The meantoms (‘subclinical depression’). The mean

CES–D scores for the two groups wereCES–D scores for the two groups were

29.9 (s.d.29.9 (s.d.¼10.8) and 17.1 (s.d.10.8) and 17.1 (s.d.¼8.7), re-8.7), re-

spectively, which is a clinically andspectively, which is a clinically and

statistically significant difference (statistically significant difference (tt¼31.6;31.6;

PP550.001). Further splitting of the0.001). Further splitting of the

depression sample according to medicaldepression sample according to medical

comorbidity status revealed that the largestcomorbidity status revealed that the largest

proportion of cases belonged to the cate-proportion of cases belonged to the cate-

gory of comorbid clinical depression (groupgory of comorbid clinical depression (group

D; an inter-site range of 21–43%), followedD; an inter-site range of 21–43%), followed

by comorbid subclinical depression (groupby comorbid subclinical depression (group

B; 21–35%), non-comorbid subclinicalB; 21–35%), non-comorbid subclinical

depression (group A; 12–28%) and non-depression (group A; 12–28%) and non-

comorbid clinical depression (group C;comorbid clinical depression (group C;

11–25%).11–25%).

Socio-demographic characteristicsSocio-demographic characteristics
of the sampled populationof the sampled population

Comparison of the socio-demographicComparison of the socio-demographic

characteristics of the sampled populationscharacteristics of the sampled populations

who met the eligibility criteria for the studywho met the eligibility criteria for the study

in each site is given in Table 2. The meanin each site is given in Table 2. The mean

age of subjects was close to 40 years in eachage of subjects was close to 40 years in each

site except for St Petersburg, where thesite except for St Petersburg, where the

mean was 47 years (s.d.mean was 47 years (s.d.¼16.2). Subjects16.2). Subjects

with comorbid depression were appreciablywith comorbid depression were appreciably

older than those with non-comorbid de-older than those with non-comorbid de-

pression, as were those with subclinical aspression, as were those with subclinical as

opposed to clinical depression. The averageopposed to clinical depression. The average

number of years of schooling for the totalnumber of years of schooling for the total

sample in each site ranged from 9.3sample in each site ranged from 9.3

(s.d.(s.d.¼3.4) in Porto Alegre to 13.73.4) in Porto Alegre to 13.7

(s.d.(s.d.¼2.9) in St Petersburg; in all six sites,2.9) in St Petersburg; in all six sites,

subjects with comorbid clinical depressionsubjects with comorbid clinical depression

had fewer years of schooling. The strikinghad fewer years of schooling. The striking

similarity with respect to the gender of thesimilarity with respect to the gender of the

sampled populations – in each of the sixsampled populations – in each of the six

sites, women constituted two-thirds tosites, women constituted two-thirds to

three-quarters of the sample – is an artefactthree-quarters of the sample – is an artefact

of the booster sampling of male attenders.of the booster sampling of male attenders.

The proportion of subjects who were mar-The proportion of subjects who were mar-

ried ranged from one-quarter in Melbourneried ranged from one-quarter in Melbourne

to two-thirds in Be’er Sheva, but in all butto two-thirds in Be’er Sheva, but in all but

the latter site, the subjects with clinical de-the latter site, the subjects with clinical de-

pression were more likely to be unmarried.pression were more likely to be unmarried.

The proportion of study subjects in employ-The proportion of study subjects in employ-

ment ranged from approximately 50% inment ranged from approximately 50% in

Porto Alegre and St Petersburg to 67% inPorto Alegre and St Petersburg to 67% in

Seattle, with rates consistently lowerSeattle, with rates consistently lower

among the comorbid groups.among the comorbid groups.

Rates and costs of resourceRates and costs of resource
utilisationutilisation

Table 3 provides a breakdown of the (un-Table 3 provides a breakdown of the (un-

adjusted) rates of contact and costs of re-adjusted) rates of contact and costs of re-

source use across the six sites. Rates ofsource use across the six sites. Rates of

contact between sites were 5–14% forcontact between sites were 5–14% for

mental health out-patient visits, 94–100%mental health out-patient visits, 94–100%

for general medical/primary care visits andfor general medical/primary care visits and

5–18% for in-patient admissions. Across5–18% for in-patient admissions. Across

the six sites, mean utilisation for the sixthe six sites, mean utilisation for the six

sampled populations in the 3 months pre-sampled populations in the 3 months pre-

ceding baseline was 0.2–0.7 for mentalceding baseline was 0.2–0.7 for mental

health out-patient visits, 1.5–8.0 for medi-health out-patient visits, 1.5–8.0 for medi-

cal out-patient or primary care attendancescal out-patient or primary care attendances

and 0.1–0.2 for in-patient days (not tabu-and 0.1–0.2 for in-patient days (not tabu-

lated). Both the rate (%) and amount oflated). Both the rate (%) and amount of

contact were typically highest among sub-contact were typically highest among sub-

jects with clinical depression who had ajects with clinical depression who had a

medical and/or psychiatric comorbidity.medical and/or psychiatric comorbidity.

The mean costs of this resource utilisationThe mean costs of this resource utilisation

(for the sampled populations as a whole,(for the sampled populations as a whole,

not just service users) are reported in Tablenot just service users) are reported in Table

3 (costs are expressed in national curren-3 (costs are expressed in national curren-

cies, but can be converted into US dollarscies, but can be converted into US dollars

or other monetary units using the set ofor other monetary units using the set of

purchasing-power-parity conversion factorspurchasing-power-parity conversion factors

provided in Table 1). Focusing on totalprovided in Table 1). Focusing on total

health care costs – similar findings arehealth care costs – similar findings are

obtained for the three subcategories ofobtained for the three subcategories of

resource cost – we find the following.resource cost – we find the following.

(a)(a) Hypothesis 1 (CHypothesis 1 (C44A): Clinical depres-A): Clinical depres-

sion is more costly than subclinicalsion is more costly than subclinical

depression (no medical comorbidity)depression (no medical comorbidity)..

In all sites except St PetersburgIn all sites except St Petersburg

costs are higher, most notably in Be’ercosts are higher, most notably in Be’er

Sheva and Porto Alegre (40% higher)Sheva and Porto Alegre (40% higher)

and Barcelona (300%). However,and Barcelona (300%). However,

none of these differences is statisticallynone of these differences is statistically

significant at the 5% level.significant at the 5% level.

(b)(b) Hypothesis 2 (DHypothesis 2 (D44B): Clinical depres-B): Clinical depres-

sion is more costly than subclinicalsion is more costly than subclinical

depression in comorbid cases.depression in comorbid cases. CostsCosts

are higher in five of the six sites (10–are higher in five of the six sites (10–

50%); in Be’er Sheva, costs are 40%50%); in Be’er Sheva, costs are 40%

lower. Again, these differences do notlower. Again, these differences do not

reach statistical significance.reach statistical significance.

(c)(c) Hypothesis 3 (BHypothesis 3 (B44A): ComorbidityA): Comorbidity

increases the costs of subclinical depres-increases the costs of subclinical depres-

sion.sion. In all sites except St PetersburgIn all sites except St Petersburg

costs are appreciably higher: by acosts are appreciably higher: by a

factor of 2 in Melbourne, Porto Alegrefactor of 2 in Melbourne, Porto Alegre

and Seattle, a factor of 3 in Be’erand Seattle, a factor of 3 in Be’er

Sheva and a factor of 4 in Barcelona.Sheva and a factor of 4 in Barcelona.

Using the Scheffe test for pairwiseUsing the Scheffé test for pairwise

comparisons, the difference or totalcomparisons, the difference or total

health care costs reached statisticalhealth care costs reached statistical

significance only in Seattle (and also insignificance only in Seattle (and also in

Melbourne for general medical out-Melbourne for general medical out-

patient costs).patient costs).

(d)(d) Hypothesis 4 (DHypothesis 4 (D44C): ComorbidityC): Comorbidity

increases costs in clinical depression.increases costs in clinical depression.

Costs are considerably higher in allCosts are considerably higher in all

sites (over 100% higher in Melbournesites (over 100% higher in Melbourne

and Seattle; 20–50% higher elsewhere).and Seattle; 20–50% higher elsewhere).

Again, the difference reached statisticalAgain, the difference reached statistical

significance only in Seattle.significance only in Seattle.

An overview of the cost differences for eachAn overview of the cost differences for each

hypothesis and site is given in Fig. 1.hypothesis and site is given in Fig. 1.
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Rates and costs of work disabilityRates and costs of work disability

Incidence of self-reported days absent fromIncidence of self-reported days absent from

work ranged from 20% of cases in Portowork ranged from 20% of cases in Porto

Alegre to 55% in Seattle, whereas theAlegre to 55% in Seattle, whereas the

average number of days taken off work inaverage number of days taken off work in

the previous 3 months ranged from 1.4the previous 3 months ranged from 1.4

days (s.d.days (s.d.¼5.6) in Porto Alegre to 7.6 days5.6) in Porto Alegre to 7.6 days

(s.d.(s.d.¼15.3) in St Petersburg (Table 4). By15.3) in St Petersburg (Table 4). By

attaching site- and occupation-specific dailyattaching site- and occupation-specific daily

wage rates to work absences, an estimatewage rates to work absences, an estimate

(in human capital) of the costs of lost pro-(in human capital) of the costs of lost pro-

ductivity can be obtained. This approachductivity can be obtained. This approach

reveals that the monetary value accordedreveals that the monetary value accorded

to these lost work days constitutes an ap-to these lost work days constitutes an ap-

preciable element of the overall economicpreciable element of the overall economic

costs of depression. In five of the six studycosts of depression. In five of the six study

sites the cost of lost work days was some-sites the cost of lost work days was some-

what less than the total cost of health care,what less than the total cost of health care,

but nevertheless represented 15–40% of thebut nevertheless represented 15–40% of the

total combined costs of health care andtotal combined costs of health care and

work loss. In the sixth site (Barcelona), lostwork loss. In the sixth site (Barcelona), lost

work day costs were 75% greater than totalwork day costs were 75% greater than total

health care costs.health care costs.

With respect to the four subgroups, weWith respect to the four subgroups, we

found weak support for the hypothesisedfound weak support for the hypothesised

excess costs associated with clinical depres-excess costs associated with clinical depres-

sion status: costs in the non-comorbidsion status: costs in the non-comorbid

groups (Hypothesis 1: Cgroups (Hypothesis 1: C44A) were similarA) were similar

in three of the sites but at least doubled inin three of the sites but at least doubled in

Be’er Sheva and Melbourne (difference notBe’er Sheva and Melbourne (difference not

significant at the 5% level) and St Peters-significant at the 5% level) and St Peters-

burg, whereas the costs in the comorbidburg, whereas the costs in the comorbid

groups (Hypothesis 2: Dgroups (Hypothesis 2: D44B) were higherB) were higher

by a factor of 3 in Barcelona (Scheffe test:by a factor of 3 in Barcelona (Scheffé test:

PP550.05), Melbourne and St Petersburg0.05), Melbourne and St Petersburg

but actually lower in Be’er Sheva and Seat-but actually lower in Be’er Sheva and Seat-

tle. The hypothesised increase in the num-tle. The hypothesised increase in the num-

ber and cost of lost work days amongber and cost of lost work days among

those with comorbid depression was notthose with comorbid depression was not

supported by these data (Hypotheses 3supported by these data (Hypotheses 3

and 4: Band 4: B44A; DA; D44C). In Be’er Sheva andC). In Be’er Sheva and

Melbourne, costs were in fact significantlyMelbourne, costs were in fact significantly

lower in the comorbid groups (Scheffe test:lower in the comorbid groups (Scheffé test:

PP550.05).0.05).

Multivariate analysisMultivariate analysis

Six site-specific regression models were de-Six site-specific regression models were de-

veloped in order to assess the contributionveloped in order to assess the contribution

of depression status and medical comorbid-of depression status and medical comorbid-

ity towards excess costs of health careity towards excess costs of health care

(Table 5). Using the natural logarithm of(Table 5). Using the natural logarithm of

total health service cost as the dependenttotal health service cost as the dependent

variable and controlling for key socio-variable and controlling for key socio-

demographic and clinical variables, wedemographic and clinical variables, we

found a significant proportionate increasefound a significant proportionate increase

in cost attributable to being clinicallyin cost attributable to being clinically

depressed (as ascertained by the CIDI) indepressed (as ascertained by the CIDI) in

Porto Alegre (52%), a modest increasePorto Alegre (52%), a modest increase

in Barcelona, Seattle and St Petersburgin Barcelona, Seattle and St Petersburg

(4–18%) and a decrease in Be’er Sheva(4–18%) and a decrease in Be’er Sheva

and Melbourne (4–16% less). With respectand Melbourne (4–16% less). With respect

to medical comorbidity, there was a signi-to medical comorbidity, there was a signi-

ficant effect in Barcelona, Be’er Sheva,ficant effect in Barcelona, Be’er Sheva,

Melbourne and Seattle (costs increase byMelbourne and Seattle (costs increase by

24–46%) and a lesser effect in Porto Alegre24–46%) and a lesser effect in Porto Alegre

(17% increase). In St Petersburg, costs were(17% increase). In St Petersburg, costs were

15% lower in medically comorbid cases.15% lower in medically comorbid cases.

A range of other factors had an impactA range of other factors had an impact

on costs but the only consistent findingon costs but the only consistent finding

was for the physical component score ofwas for the physical component score of

the SF–12, which showed a statisticallythe SF–12, which showed a statistically

significant negative relationship in all sites,significant negative relationship in all sites,

reflecting a lowering of costs as the scorereflecting a lowering of costs as the score

decreases towards no physical illness. Psy-decreases towards no physical illness. Psy-

chiatric comorbidity had a discernible effectchiatric comorbidity had a discernible effect

in Seattle – anxiety increased costs byin Seattle – anxiety increased costs by

nearly 50%, whereas high alcohol usenearly 50%, whereas high alcohol use

reduced costs by 35% – but elsewhere hadreduced costs by 35% – but elsewhere had

no significant or consistent influence. Over-no significant or consistent influence. Over-

all, the multivariate models had quite lowall, the multivariate models had quite low

explanatory power (adjustedexplanatory power (adjusted RR22 values werevalues were

8–18%) and provided no consistent cost re-8–18%) and provided no consistent cost re-

lationships across all sites other than thelationships across all sites other than the

medical comorbidity and physical illnessmedical comorbidity and physical illness

score.score.

DISCUSSIONDISCUSSION

Depression status, medicalDepression status, medical
comorbidity and resource costscomorbidity and resource costs

In view of previous international studies in-In view of previous international studies in-

dicating the high prevalence, enduring dis-dicating the high prevalence, enduring dis-

ability and undertreatment of depressionability and undertreatment of depression

in primary care (Thornicroft & Sartorius,in primary care (Thornicroft & Sartorius,

1993; Lepine1993; Lepine et alet al, 1997; Simon, 1997; Simon et alet al,,

1999), the LIDO study was undertaken to1999), the LIDO study was undertaken to

explore the cross-sectional and longitudinalexplore the cross-sectional and longitudinal

relationship between depression symptoms,relationship between depression symptoms,

quality of life and economic outcomes in aquality of life and economic outcomes in a

number of diverse cultural settings. Usingnumber of diverse cultural settings. Using

the baseline assessments of all subjects withthe baseline assessments of all subjects with

depression who met the initial eligibilitydepression who met the initial eligibility

criteria, this paper addressed the questioncriteria, this paper addressed the question

of whether depression severity or medicalof whether depression severity or medical

comorbidity are associated with highercomorbidity are associated with higher

health care costs and absence from work.health care costs and absence from work.

By excluding those not currently treatedBy excluding those not currently treated

for depression, we focused on the use offor depression, we focused on the use of

general medical services rather than thegeneral medical services rather than the

costs of depression treatment. Our primarycosts of depression treatment. Our primary

finding is that, across the six internationalfinding is that, across the six international

study sites, unadjusted levels and associatedstudy sites, unadjusted levels and associated

costs of resource utilisation and work dis-costs of resource utilisation and work dis-

ability show a clear (but often statisticallyability show a clear (but often statistically

non-significant) tendency to be higher innon-significant) tendency to be higher in

clinicalclinical vv. subclinical depression and in. subclinical depression and in

medically comorbidmedically comorbid v.v. discrete depression.discrete depression.

Controlling for the effect of key socio-Controlling for the effect of key socio-

demographic and relevant clinical character-demographic and relevant clinical character-

istics via site-istics via site-specific regression analysesspecific regression analyses

confirmed that medical comorbidity wasconfirmed that medical comorbidity was

associated with a 17–46% increase inassociated with a 17–46% increase in

health care costs in five of the six sites.health care costs in five of the six sites.

However, such a clear positive associationHowever, such a clear positive association

was not observed in relation to costs andwas not observed in relation to costs and

clinical depression status. A potential ex-clinical depression status. A potential ex-

planation for the latter finding is that studyplanation for the latter finding is that study

subjects may not have met the full diagnos-subjects may not have met the full diagnos-

tic criteria for major depressive disorder fortic criteria for major depressive disorder for

the whole 3-month retrospective cost peri-the whole 3-month retrospective cost peri-

od, whereas by definition the presence ofod, whereas by definition the presence of

a chronic medical illness is less subject toa chronic medical illness is less subject to

fluctuation over time. In addition, the largefluctuation over time. In addition, the large

amount of unexplained variance reducesamount of unexplained variance reduces

our ability to detect differences associatedour ability to detect differences associated

with depression or medical comorbidity.with depression or medical comorbidity.

12 712 7

Fig. 1Fig. 1 Differences in health care costs for the 3monthsprior to baseline assessment (US $, purchasingpowerDifferences in health care costs for the 3monthsprior to baseline assessment (US $, purchasingpower

parity (PPP), 2000): (A) subclinical depression, discrete; (B) subclinical depression, comorbid; (C) clinicalparity (PPP), 2000): (A) subclinical depression, discrete; (B) subclinical depression, comorbid; (C) clinical

depression, discrete; (D) clinical depression, comorbid.depression, discrete; (D) clinical depression, comorbid.
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Our findings are consistent with earlierOur findings are consistent with earlier

studies that showed a strong association be-studies that showed a strong association be-

tween depression and medical or physicaltween depression and medical or physical

comorbidity. For example, an earlier analy-comorbidity. For example, an earlier analy-

sis of health care costs among primary caresis of health care costs among primary care

patients with recognised depression in onepatients with recognised depression in one

of the study sites (Seattle) found that on aof the study sites (Seattle) found that on a

multiplicative (logarithmic) scale depressionmultiplicative (logarithmic) scale depression

was associated with a 50–75% increase inwas associated with a 50–75% increase in

health service costs at all levels of medicalhealth service costs at all levels of medical

comorbidity (Simoncomorbidity (Simon et alet al, 1995). A number, 1995). A number

of studies have also demonstrated the influ-of studies have also demonstrated the influ-

ence of psychiatric comorbidity on theence of psychiatric comorbidity on the

service utilisation rates of people withservice utilisation rates of people with

depression, including an analysis of thedepression, including an analysis of the

US National Co-morbidity Survey, whichUS National Co-morbidity Survey, which

showed that having a comorbid (alcoholshowed that having a comorbid (alcohol

or non-alcohol) disorder was associatedor non-alcohol) disorder was associated

with an increased likelihood of service utili-with an increased likelihood of service utili-

sation (Wusation (Wu et alet al, 1999). In the sampled, 1999). In the sampled

populations that made up the LIDO study,populations that made up the LIDO study,

however, we did not find a consistent trendhowever, we did not find a consistent trend

in terms of the impact of psychiatric comor-in terms of the impact of psychiatric comor-

bidity on costs. This may be attributable inbidity on costs. This may be attributable in

part to the limited measurement of thesepart to the limited measurement of these

comorbidities in the present study.comorbidities in the present study.

Economic burden of untreatedEconomic burden of untreated
depression in primary caredepression in primary care

An important outcome of this research hasAn important outcome of this research has

been the generation of detailed resourcebeen the generation of detailed resource

utilisation and costs data in a number ofutilisation and costs data in a number of

culturally diverse primary care settings,culturally diverse primary care settings,

based on a common methodology andbased on a common methodology and

accompanying protocol. Such data are notaccompanying protocol. Such data are not

only valuable within the national contextsonly valuable within the national contexts

of participating study sites, but are alsoof participating study sites, but are also

potentially informative at an internationalpotentially informative at an international

level of comparison. Using purchasing-level of comparison. Using purchasing-

power parities to convert total health carepower parities to convert total health care

consumption per subject into US dollars,consumption per subject into US dollars,

for example, reveals that the economic bur-for example, reveals that the economic bur-

den of currently untreated depression inden of currently untreated depression in

primary care either approaches or exceedsprimary care either approaches or exceeds

average per capita health care expendituresaverage per capita health care expenditures

(World Health Organization, 2001) in four(World Health Organization, 2001) in four

of the six study sites. This economic burdenof the six study sites. This economic burden

is substantially increased if the cost of lostis substantially increased if the cost of lost

work days is also included; 3.7 work dayswork days is also included; 3.7 work days

on average (inter-site range: 1.5–8.0) wereon average (inter-site range: 1.5–8.0) were

lost for the total baseline sample in the 3-lost for the total baseline sample in the 3-

month period prior to baseline assessment,month period prior to baseline assessment,

at a converted cost of $225 per subject. Inat a converted cost of $225 per subject. In

addition to these whole days of lost work,addition to these whole days of lost work,

but not measured here, so-called ‘cut-backbut not measured here, so-called ‘cut-back

days’ are a further important source of lostdays’ are a further important source of lost

productivity in the working populationproductivity in the working population

(Kessler & Frank, 1997). These estimates(Kessler & Frank, 1997). These estimates

may diverge from that estimated for amay diverge from that estimated for a

population of treatedpopulation of treated primary care atten-primary care atten-

ders; however, the follow-up of these sub-ders; however, the follow-up of these sub-

jects at 9 months suggests that costsjects at 9 months suggests that costs

remain quite similar overall (additionalremain quite similar overall (additional

depression-specific treatment costs are offsetdepression-specific treatment costs are offset

by reduced work days lost and health careby reduced work days lost and health care

consultations), in part because only a mod-consultations), in part because only a mod-

est proportion of subjects received treatmentest proportion of subjects received treatment

(Simon(Simon et alet al, 2002)., 2002).

Health system disparities and theHealth system disparities and the
challenges of cross-cultural healthchallenges of cross-cultural health
services researchservices research

In spite of the consistent methodology used,In spite of the consistent methodology used,

we see a marked disparity in terms ofwe see a marked disparity in terms of

resource costs associated with health careresource costs associated with health care

utilisation and lost work days, most nota-utilisation and lost work days, most nota-

bly in St Petersburg, where a forbiddingbly in St Petersburg, where a forbidding

combination of societal stigma, healthcombination of societal stigma, health

system reform, low health professionalsystem reform, low health professional

salaries and financial barriers to access atsalaries and financial barriers to access at

the user level means that our estimatedthe user level means that our estimated

health care costs are not just relatively buthealth care costs are not just relatively but

also absolutely low. Such fundamentalalso absolutely low. Such fundamental

differences in health system characteristicsdifferences in health system characteristics

present a major challenge to multiculturalpresent a major challenge to multicultural

studies that seek to measure the costs orstudies that seek to measure the costs or

cost-effectiveness of mental health care. Incost-effectiveness of mental health care. In

the LIDO study, a deliberate attempt wasthe LIDO study, a deliberate attempt was

made to collect data relating to modes ofmade to collect data relating to modes of

health care financing and provision as wellhealth care financing and provision as well

as perceived barriers to access (Chisholmas perceived barriers to access (Chisholm etet

alal, 2001, 2001aa). However, the resulting site-level). However, the resulting site-level

disparity required us to focus more on site-disparity required us to focus more on site-

specific rather than pooled analyses, inspecific rather than pooled analyses, in

order to determine whether there were si-order to determine whether there were si-

milar cost trends –milar cost trends – such as a proportionatesuch as a proportionate

increase associated with medical comorbid-increase associated with medical comorbid-

ity – across the six diverse primary care set-ity – across the six diverse primary care set-

tings. One drawback of such a site-specifictings. One drawback of such a site-specific

analytical strategy is the loss of analyticalanalytical strategy is the loss of analytical

power that would be available for pooledpower that would be available for pooled

analyses. Even with samples of more thananalyses. Even with samples of more than

300 subjects per site, and despite the magni-300 subjects per site, and despite the magni-

tude of certain cost differences between thetude of certain cost differences between the

four subgroups, results did not generallyfour subgroups, results did not generally

reach statistical significance at the 10%reach statistical significance at the 10%

level. Such non-significant findings are inlevel. Such non-significant findings are in

part attributable to the fact that all subjectspart attributable to the fact that all subjects

at baseline assessment had depressive symp-at baseline assessment had depressive symp-

toms (CES–Dtoms (CES–D4416), but are also determined16), but are also determined

by the skewed distribution of resourceby the skewed distribution of resource

utilisation rates and costs, which is a com-utilisation rates and costs, which is a com-

mon feature of these types of data (Sturmmon feature of these types of data (Sturm

et alet al, 1999)., 1999).

Cross-sectional analyses such as theseCross-sectional analyses such as these

have inherent restrictions, notably thehave inherent restrictions, notably the

absence of follow-up assessment thatabsence of follow-up assessment that

allow the examination of longitudinalallow the examination of longitudinal

relationships among resource costs, workrelationships among resource costs, work

absences and depression outcomes. Ex-absences and depression outcomes. Ex-

amination of these prospective associationsamination of these prospective associations

was a further objective of the LIDO studywas a further objective of the LIDO study

and the results are reported elsewhereand the results are reported elsewhere

(Simon(Simon et alet al, 2002). Our hope is that the, 2002). Our hope is that the

economic investigations undertaken as parteconomic investigations undertaken as part

of this observational study collectively leadof this observational study collectively lead

to improved understanding, over time andto improved understanding, over time and

across cultures, of the complex interactionacross cultures, of the complex interaction

among depression symptoms (alone and inamong depression symptoms (alone and in

combination with other morbidity), eco-combination with other morbidity), eco-

nomic costs and treatment outcomes. Suchnomic costs and treatment outcomes. Such

insights into the current, largely untreatedinsights into the current, largely untreated

burden of depression will, we hope, stimu-burden of depression will, we hope, stimu-

late greater efforts to develop cost-effective,late greater efforts to develop cost-effective,

primary-care-based interventions for de-primary-care-based interventions for de-

pressive disorders and their associatedpressive disorders and their associated

comorbidities.comorbidities.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& The economic consequences of currentlyuntreateddepression in primarycare areThe economic consequences of currentlyuntreateddepression in primary care are
considerable, both in terms of health care consumption andworkdays lost.considerable, both in terms of health care consumption andworkdays lost.

&& Marked disparities in costs were apparent across primary care settings, stemmingMarked disparities in costs were apparent across primary care settings, stemming
from differences in health system characteristics including access to and financing offrom differences in health system characteristics including access to and financing of
care.care.

&& Medical comorbidity has at least asmuch influence as symptom severity on theMedical comorbidity has at least asmuch influence as symptom severity on the
costs of depression.costs of depression.

LIMITATIONSLIMITATIONS

&& Themarked health system and cost differences found between participating sitesThemarked health system and cost differences found between participating sites
made data pooling inadvisable (with consequent effects on study power).made data pooling inadvisable (with consequent effects on study power).

&& Multivariatemodels of the interrelationship betweenhealth care costs, depressionMultivariatemodels of the interrelationship betweenhealth care costs, depression
status and comorbidity were only able to explain a modest amount of observed coststatus and comorbidity were only able to explain a modest amount of observed cost
variation.variation.

&& Reported costs relate only to currently untreated depression and thereforemayReported costs relate only to currently untreated depression and thereforemay
diverge from estimates for treated depression.diverge from estimates for treated depression.
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