
BackgroundBackground Despite its negativeDespite its negative

consequences, little is known abouttheconsequences, little is known aboutthe

naturalhistoryof depression in the oldestnaturalhistoryof depression inthe oldest

old.old.

AimsAims To study the incidence, courseTo study the incidence, course

andpredictorsofdepressioninthegeneralandpredictorsofdepressioninthegeneral

population ofthe oldestold.population ofthe oldestold.

MethodMethod The Leiden 85-plus Studyis aThe Leiden 85-plus Studyis a

prospective population-based studyofprospective population-based studyof

500 people fromtheir 85thto their 89th500 people fromtheir 85thto their 89th

birthdays.Depressive symptomswerebirthdays.Depressive symptomswere

annually assessedwiththe15-itemannually assessedwiththe15-item

Geriatric Depression Scale, usinga cut-offGeriatric Depression Scale, usinga cut-off

of 4 points.of 4 points.

ResultsResults Duringamean follow-up of 3.9Duringamean follow-up of 3.9

years, the annualrisk for theemergenceofyears, the annualrisk for theemergenceof

depressionwas 6.8%.Poordailydepressionwas 6.8%.Poordaily

functioningand institutionalisationfunctioningand institutionalisation

predicted depression.Among the 77predicted depression.Among the 77

participantswith depression at baselineparticipantswith depression at baseline

(prevalence15%) the annualremissionrate(prevalence15%) the annualremissionrate

was ony14%.Inmore thanhalf of thewas ony14%.Inmore thanhalf of the

participantswith a remission ofparticipantswith a remission of

depression, we observed a relapse ofdepression, we observed a relapse of

depression during follow-up.Nodepression during follow-up.No

predictorsofremissioncouldbeidentified.predictorsofremissioncouldbeidentified.

ConclusionsConclusions Among the oldestold,Among the oldestold,

depression is frequent andhighlydepression is frequent andhighly

persistent.More active case-findingandpersistent.More active case-findingand

treatmentwouldbepotentiallyrewarding.treatmentwouldbepotentiallyrewarding.

Declaration of interestDeclaration of interest None.None.

Depression ranks among the most signifi-Depression ranks among the most signifi-

cant health problems in older adults but iscant health problems in older adults but is

potentially treatable at all ages. The conse-potentially treatable at all ages. The conse-

quences of both major and minor depres-quences of both major and minor depres-

sion in older adults are severe and includesion in older adults are severe and include

diminished quality of life, functional de-diminished quality of life, functional de-

cline, marked disability, increased servicecline, marked disability, increased service

utilisation and high mortality from comor-utilisation and high mortality from comor-

bid medical conditions. To date, few stu-bid medical conditions. To date, few stu-

dies have been published on the incidencedies have been published on the incidence

of depression in the oldest old and noneof depression in the oldest old and none

about its course (Mellerabout its course (Meller et alet al, 1996; Haynie, 1996; Haynie

et alet al, 2001; Palsson, 2001; Palsson et alet al, 2001). Given the, 2001). Given the

rapidly increasing number of older adults inrapidly increasing number of older adults in

society, we studied the incidence and coursesociety, we studied the incidence and course

of depression in the oldest old within theof depression in the oldest old within the

Leiden 85-plus Study.Leiden 85-plus Study.

METHODMETHOD

Study designStudy design

The Leiden 85-plus Study is a population-The Leiden 85-plus Study is a population-

based prospective study of a large cohortbased prospective study of a large cohort

of community-dwelling older adults inof community-dwelling older adults in

Leiden, The Netherlands. Between 1997Leiden, The Netherlands. Between 1997

and 1999 all members of the 1912–1914and 1999 all members of the 1912–1914

birth cohort living in Leiden were enrolledbirth cohort living in Leiden were enrolled

in the month of their 85th birthday. Noin the month of their 85th birthday. No aa

prioripriori selection criteria with respect toselection criteria with respect to

health, cognitive functioning or livinghealth, cognitive functioning or living

situation were applied.situation were applied.

Study setting and proceduresStudy setting and procedures

The community of Leiden, consisting ofThe community of Leiden, consisting of

120 000 inhabitants, is a mostly urban area120 000 inhabitants, is a mostly urban area

in the western part of The Netherlands within the western part of The Netherlands with

a mixed socio-economic make-up. Demo-a mixed socio-economic make-up. Demo-

graphic characteristics of the participantsgraphic characteristics of the participants

were representative of the general Dutchwere representative of the general Dutch

population of 85-year-old persons. Uponpopulation of 85-year-old persons. Upon

enrolment, information was given by mail;enrolment, information was given by mail;

further contact was made by telephone orfurther contact was made by telephone or

a home visit to ask for approval. Partici-a home visit to ask for approval. Partici-

pants were then visited at their place ofpants were then visited at their place of

residence by medical staff and researchresidence by medical staff and research

nurses. During the baseline visits,nurses. During the baseline visits,

structured face-to-face interviews werestructured face-to-face interviews were

conducted, an electrocardiogram wasconducted, an electrocardiogram was

recorded and blood samples were collected.recorded and blood samples were collected.

Follow-up interviews were carried out forFollow-up interviews were carried out for

all eligible participants each year duringall eligible participants each year during

the study period of 4 years. The medicalthe study period of 4 years. The medical

ethics committee of the Leiden Universityethics committee of the Leiden University

Medical Centre approved the study.Medical Centre approved the study.

DepressionDepression

Each year we administered the 15-itemEach year we administered the 15-item

Geriatric Depression Scale (GDS–15), aGeriatric Depression Scale (GDS–15), a

questionnaire especially developed as aquestionnaire especially developed as a

screening instrument for the presence ofscreening instrument for the presence of

depressive symptoms in elderly populationsdepressive symptoms in elderly populations

(Sheik & Yesavage, 1986). Depression was(Sheik & Yesavage, 1986). Depression was

considered present when the score on theconsidered present when the score on the

GDS–15 was 5 points or more. This cut-GDS–15 was 5 points or more. This cut-

off gives the best sensitivity and specificityoff gives the best sensitivity and specificity

for the presence of major depression infor the presence of major depression in

the general population (Sheik & Yesavage,the general population (Sheik & Yesavage,

1986), in geriatric in-patients (Shah1986), in geriatric in-patients (Shah et alet al,,

1996), in primary care settings (D’Ath1996), in primary care settings (D’Ath etet

alal, 1994; Lyness, 1994; Lyness et alet al, 1997) and in medical, 1997) and in medical

in-patients (Pomeroyin-patients (Pomeroy et alet al, 2001), and was, 2001), and was

found to have a good specificity (0.85) infound to have a good specificity (0.85) in

a representative sample of community-a representative sample of community-

dwelling oldest old for the presence ofdwelling oldest old for the presence of

major depression (de Craenmajor depression (de Craen et alet al, 2003)., 2003).

Because the reliability and the validity ofBecause the reliability and the validity of

the GDS–15 are compromised in olderthe GDS–15 are compromised in older

adults with serious cognitive impairment,adults with serious cognitive impairment,

the GDS–15 was not administered to parti-the GDS–15 was not administered to parti-

cipants with a Mini-Mental State Examin-cipants with a Mini-Mental State Examin-

ation (MMSE; Folsteination (MMSE; Folstein et alet al, 1975) score, 1975) score

of less than 19 points.of less than 19 points.

Incidence and courseIncidence and course

The incidence of depression was studiedThe incidence of depression was studied

by following the participants without de-by following the participants without de-

pression at baseline, defined as having apression at baseline, defined as having a

GDS–15 score of 0–2 points at age 85GDS–15 score of 0–2 points at age 85

years, over a 4-year period. Incident depres-years, over a 4-year period. Incident depres-

sion was considered to be present when thesion was considered to be present when the

GDS–15 increased to 5 points or moreGDS–15 increased to 5 points or more

during the follow-up measurements.during the follow-up measurements.

The course of depression was studiedThe course of depression was studied

by following the participants with depres-by following the participants with depres-

sion at baseline, defined as a GDS–15 scoresion at baseline, defined as a GDS–15 score

of 5 points or more, for 4 years. Remissionof 5 points or more, for 4 years. Remission

of depression was defined as returning toof depression was defined as returning to

a GDS–15 score of 0–2 points at anya GDS–15 score of 0–2 points at any

measurement during follow-up.measurement during follow-up.

Risk factorsRisk factors

Demographic variablesDemographic variables

Gender, marital status, living arrange-Gender, marital status, living arrange-

ments, loss of a spouse, income and insti-ments, loss of a spouse, income and insti-

tutionalisation were recorded. Thetutionalisation were recorded. The

majority of participants had received onlymajority of participants had received only
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compulsory primary school education; acompulsory primary school education; a

minority had additional education. There-minority had additional education. There-

fore the level of education was dichoto-fore the level of education was dichoto-

mised at 6 years. As low income is amised at 6 years. As low income is a

putative risk factor (Cole & Dendukuri,putative risk factor (Cole & Dendukuri,

2003) the income was dichotomised across2003) the income was dichotomised across

state pension only and state pension plusstate pension only and state pension plus

additional income.additional income.

Disability in daily functioningDisability in daily functioning

The Groningen Activity Restriction ScaleThe Groningen Activity Restriction Scale

(GARS; Kempen(GARS; Kempen et alet al, 1996) was applied, 1996) was applied

to measure disability in daily functioning.to measure disability in daily functioning.

Poor daily functioning was defined asPoor daily functioning was defined as

a GARS score above 23 points (33rda GARS score above 23 points (33rd

percentile). Furthermore, the self-ratedpercentile). Furthermore, the self-rated

presence of loneliness was assessed.presence of loneliness was assessed.

Health-related correlatesHealth-related correlates

Information on the use of medication wasInformation on the use of medication was

obtained from the pharmacists’ registers.obtained from the pharmacists’ registers.

Data on physical diseases were obtainedData on physical diseases were obtained

via a structured questionnaire and basedvia a structured questionnaire and based

on general practitioners’ diagnoses, bloodon general practitioners’ diagnoses, blood

samples and the results of the electro-samples and the results of the electro-

cardiogram. These included cardiovascularcardiogram. These included cardiovascular

disease (stroke, myocardial infarction ordisease (stroke, myocardial infarction or

ischaemia, arterial surgery, intermittentischaemia, arterial surgery, intermittent

claudication), malignancy, Parkinson’s dis-claudication), malignancy, Parkinson’s dis-

ease, diabetes mellitus, chronic obstructiveease, diabetes mellitus, chronic obstructive

pulmonary disease, and arthritic disease atpulmonary disease, and arthritic disease at

baseline or in the past. Diabetes was con-baseline or in the past. Diabetes was con-

sidered present in the case of a positivesidered present in the case of a positive

medical history, or current use of antidia-medical history, or current use of antidia-

betic medication, or a non-fasting glucosebetic medication, or a non-fasting glucose

concentration of 11.1 mmol/l or higher.concentration of 11.1 mmol/l or higher.

Statistical analysisStatistical analysis

First, to make optimal use of the repetitiveFirst, to make optimal use of the repetitive

measurements and to correct for attritionmeasurements and to correct for attrition

due to mortality and cognitive decline, thedue to mortality and cognitive decline, the

cumulative incidence and the cumulativecumulative incidence and the cumulative

remission rate of depression with the corre-remission rate of depression with the corre-

sponding 95% CI were calculated from lifesponding 95% CI were calculated from life

tables. The assumption was made thattables. The assumption was made that

depression developed or remitted midwaydepression developed or remitted midway

during the follow-up period in which theduring the follow-up period in which the

participant passed the GDS–15 cut-offparticipant passed the GDS–15 cut-off

point. Second, relative risks (and 95% CI)point. Second, relative risks (and 95% CI)

of risk factors for the incidence and the re-of risk factors for the incidence and the re-

mission of depression were calculated in amission of depression were calculated in a

Cox proportional hazards model, with theCox proportional hazards model, with the

assumption that depression developed orassumption that depression developed or

remitted midway during the follow-upremitted midway during the follow-up

period in which the participant passed theperiod in which the participant passed the

GDS–15 cut-off point.GDS–15 cut-off point.

RESULTSRESULTS

Baseline assessmentsBaseline assessments

During the study period 705 inhabitants ofDuring the study period 705 inhabitants of

Leiden reached 85 years of age and wereLeiden reached 85 years of age and were

eligible to participate. Fourteen died beforeeligible to participate. Fourteen died before

they could be enrolled and 92 refused tothey could be enrolled and 92 refused to

participate. At baseline the response rateparticipate. At baseline the response rate

was 87%, resulting in a sample of 599was 87%, resulting in a sample of 599

participants. There were no significant dif-participants. There were no significant dif-

ferences for various socio-demographicferences for various socio-demographic

characteristics and the presence of depres-characteristics and the presence of depres-

sive symptoms between the 599 partici-sive symptoms between the 599 partici-

pants and the source populationpants and the source population

(Bootsma-van der Wiel(Bootsma-van der Wiel et alet al, 2002). Of, 2002). Of

the 599, 500 had MMSE scores of 19the 599, 500 had MMSE scores of 19

points or more and were included in thepoints or more and were included in the

present analysis. Of the 500 participantspresent analysis. Of the 500 participants

at baseline, 334 (67%) had no significantat baseline, 334 (67%) had no significant

symptoms of depression, as evidenced bysymptoms of depression, as evidenced by

GDS scores of 0–2 points.GDS scores of 0–2 points.

Incidence of depressionIncidence of depression

During follow-up, the mean total GDS–15During follow-up, the mean total GDS–15

score increased significantly from 0.96score increased significantly from 0.96

(s.d.(s.d.¼0.80) points at baseline to 2.30.80) points at baseline to 2.3

(s.d.(s.d.¼2.7) at age 89 years (paired2.7) at age 89 years (paired tt-test,-test,

PP550.001). Table 1 shows the incidence of0.001). Table 1 shows the incidence of

depression, defined as a GDS–15 score ofdepression, defined as a GDS–15 score of

5 points or more, in the 334 participants5 points or more, in the 334 participants

without depression at baseline. During awithout depression at baseline. During a

follow-up of 827 person-years at risk, de-follow-up of 827 person-years at risk, de-

pression occurred in 56 participants (inci-pression occurred in 56 participants (inci-

dence rate 68 per 1000 person-years, 95%dence rate 68 per 1000 person-years, 95%

CI 50–85), amounting to an annual riskCI 50–85), amounting to an annual risk

of 6.8%. Figure 1 illustrates the cumulativeof 6.8%. Figure 1 illustrates the cumulative

incidence of depression from age 85 to ageincidence of depression from age 85 to age

89 years.89 years.

Risk factors for theRisk factors for the
incidence of depressionincidence of depression

Table 2 shows the impact of various riskTable 2 shows the impact of various risk

factors for the emergence of depression.factors for the emergence of depression.
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Table1Table1 The incidence of depressionThe incidence of depression11 during a 4-year follow-up of 334 participants without depression atduring a 4-year follow-up of 334 participants without depression at

baselinebaseline22 from age 85 yearsfrom age 85 years

Follow-upFollow-up

yearyear

ParticipantsParticipants

at start ofat start of

year (year (nn))

Reasons for attritionReasons for attrition GDS^15GDS^15

completedcompleted

GDS^15GDS^15

555 points5 points
DeadDead RefusalRefusal Severe cognitiveSevere cognitive

impairmentimpairment33

11 334334 1919 2424 1414 277277 88

22 269269 1414 55 99 241241 2121

33 220220 1717 22 88 193193 2222

44 171171 1414 88 88 141141 55

GDS^15,15-item Geriatric Depression Scale.GDS^15,15-item Geriatric Depression Scale.
1. Incident depressionwas present when the score on the GDS^15 was1. Incident depressionwas present when the score on the GDS^15 was555 points.5 points.
2. Depressionwas absent when the GDS^15 was 0^2 points.2. Depressionwas absent when the GDS^15 was 0^2 points.
3. Severe cognitive impairment was present when the Mini-Mental State Examination score was below19 points.3. Severe cognitive impairment was present when the Mini-Mental State Examination scorewas below19 points.

Fig.1Fig.1 (a) The cumulative incidence of depression in 334 participantswithoutdepression atbaseline, defined as(a) The cumulative incidence of depression in 334 participantswithoutdepression atbaseline, defined as

a score on the15-item Geriatric Depression Scale (GDS^15) between 0 and 2 points, from age 85 to 89 years.a score on the15-item Geriatric Depression Scale (GDS^15) between 0 and 2 points, from age 85 to 89 years.

Incident depressionwas defined as a GDS^15 scoreIncident depressionwas defined as a GDS^15 score555 points during any of the follow-upmeasurements.5 points during any of the follow-upmeasurements.

(b) The cumulative persistence of depression in 77 participantswith depression at baseline, from 85 to 89 years.(b) The cumulative persistence of depression in 77 participantswith depression at baseline, from 85 to 89 years.

Remissionwas defined as a GDS^15 score of 0^2 points at any of the follow-upmeasurements.Remissionwas defined as a GDS^15 score of 0^2 points at any of the follow-upmeasurements.
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DEPRES S ION IN THE OLDEST OLDDEPRES S ION IN THE OLDEST OLD

Neither demographic characteristics norNeither demographic characteristics nor

any of the health-related characteristicsany of the health-related characteristics

contributed to the incidence of depression.contributed to the incidence of depression.

Institutionalisation and poor daily func-Institutionalisation and poor daily func-

tioning were associated with an increasedtioning were associated with an increased

risk of the development of depresssion.risk of the development of depresssion.

The GDS–15 score at baseline was asso-The GDS–15 score at baseline was asso-

ciated with an almost twofold increasedciated with an almost twofold increased

risk per point increase. After adjustmentrisk per point increase. After adjustment

for the GDS–15 score at baseline, thefor the GDS–15 score at baseline, the

increased risks of depression due to insti-increased risks of depression due to insti-

tutionalisation (relative risktutionalisation (relative risk¼2.8, 95% CI2.8, 95% CI

1.3–6.4) and poor daily functioning1.3–6.4) and poor daily functioning

(relative risk(relative risk¼1.9, 95% CI 1.1–3.4) were1.9, 95% CI 1.1–3.4) were

sustained.sustained.

Remission of depressionRemission of depression

Of the 500 participants at baseline, 77 hadOf the 500 participants at baseline, 77 had

GDS scores of 5 points or more, indicatingGDS scores of 5 points or more, indicating

depression (prevalence 15%, 95% CI 12–depression (prevalence 15%, 95% CI 12–

18%). During the 4-year follow-up we ob-18%). During the 4-year follow-up we ob-

served a remission in 16 participants, withserved a remission in 16 participants, with

an annual remission probability of 14%an annual remission probability of 14%

(Fig. 1b). Remission was sustained in 7 of(Fig. 1b). Remission was sustained in 7 of

the 16 participants, whereas in 9 partici-the 16 participants, whereas in 9 partici-

pants there was a relapse during follow-pants there was a relapse during follow-

up. None of the factors described in Tableup. None of the factors described in Table

2 significantly predicted remission (data2 significantly predicted remission (data

not shown).not shown).

DISCUSSIONDISCUSSION

In the present study, we have annuallyIn the present study, we have annually

assessed the presence of depression in aassessed the presence of depression in a

large representative sample of community-large representative sample of community-

dwelling oldest old persons. We show thatdwelling oldest old persons. We show that

the oldest old are at high risk of developingthe oldest old are at high risk of developing

depression and that, when present, depres-depression and that, when present, depres-

sion is highly persistent. Predictors ofsion is highly persistent. Predictors of

depression in the oldest old were insti-depression in the oldest old were insti-

tutionalisation and poor daily functioning,tutionalisation and poor daily functioning,

but no predictors were identified forbut no predictors were identified for

remission.remission.

Other studiesOther studies

In one of the few longitudinal studies ofIn one of the few longitudinal studies of

depression in the old-old (79–85 years),depression in the old-old (79–85 years),

PalssonPalsson et alet al (2001) reported an incidence(2001) reported an incidence

of depression according to DSM–III–Rof depression according to DSM–III–R

criteria (American Psychiatric Association,criteria (American Psychiatric Association,

1987) of 44 per 1000 person-years, asso-1987) of 44 per 1000 person-years, asso-

ciated with female gender. The lower inci-ciated with female gender. The lower inci-

dence compared with our estimate of 70dence compared with our estimate of 70

per 1000 person-years is possibly due toper 1000 person-years is possibly due to

the younger age of their participants. Anthe younger age of their participants. An

age-associated increase in the incidence ofage-associated increase in the incidence of

depression is further strengthened by thedepression is further strengthened by the

findings of Mellerfindings of Meller et alet al (1996), who(1996), who

described a very high incidence of 140 perdescribed a very high incidence of 140 per

1000 person-years in a population of1000 person-years in a population of

octo- and nonagenarians (85–103 years).octo- and nonagenarians (85–103 years).

Changes in living situation and dementiaChanges in living situation and dementia

were the main risk factors in their study,were the main risk factors in their study,

but these did not reach statistical signifi-but these did not reach statistical signifi-

cance. As changes in living situation in thiscance. As changes in living situation in this

age-group usually mean moving to insti-age-group usually mean moving to insti-

tutionalised living, this seems to be in linetutionalised living, this seems to be in line

with the finding of institutionalisation as awith the finding of institutionalisation as a

predictor of depression. The lower inci-predictor of depression. The lower inci-

dence of depression reported by Hayniedence of depression reported by Haynie etet

alal (2001) from the OCTO-Twin study(2001) from the OCTO-Twin study

may be explained by their selection of verymay be explained by their selection of very

healthy persons at entry.healthy persons at entry.

Course of depressionCourse of depression
in the oldest oldin the oldest old

In contrast to previous studies on the inci-In contrast to previous studies on the inci-

dence of depression, no data were availabledence of depression, no data were available

on its course in the oldest old. A strongon its course in the oldest old. A strong

tendency for chronic depression has beentendency for chronic depression has been

reported in the younger elderly (Beekmanreported in the younger elderly (Beekman

et alet al, 2002). Persistence of depression in, 2002). Persistence of depression in

the younger elderly could be extrapolatedthe younger elderly could be extrapolated

to the oldest old.to the oldest old.

Possible limitationsPossible limitations

An important limitation of our study is thatAn important limitation of our study is that

depression was not formally diagnosed.depression was not formally diagnosed.

The GDS–15 was originally developed asThe GDS–15 was originally developed as

a screening instrument for depressive illnessa screening instrument for depressive illness

in older adults, not as a diagnostic pro-in older adults, not as a diagnostic pro-

cedure. However, given the nature and sizecedure. However, given the nature and size

of this study, further diagnostic proceduresof this study, further diagnostic procedures

were not feasible. This lack of a second-were not feasible. This lack of a second-

stage standardised assessment of depressionstage standardised assessment of depression

may have resulted in higher incidence andmay have resulted in higher incidence and

lower remission figures in our study. How-lower remission figures in our study. How-

ever, the GDS–15 was found to have a goodever, the GDS–15 was found to have a good

specificity (0.85) in a representative samplespecificity (0.85) in a representative sample

of community-dwelling oldest old for theof community-dwelling oldest old for the

presence of major depression (de Craenpresence of major depression (de Craen etet

alal, 2003). Moreover, it is becoming increas-, 2003). Moreover, it is becoming increas-

ingly clear that significant depressive symp-ingly clear that significant depressive symp-

toms in older adults have as distincttoms in older adults have as distinct

deleterious effects as formally diagnoseddeleterious effects as formally diagnosed

depressive disorders (Gallodepressive disorders (Gallo et alet al, 1997). It, 1997). It

could also be questioned whether thecould also be questioned whether the

GDS–15 is able to detect changes in depres-GDS–15 is able to detect changes in depres-

sive symptoms over time. Within the Leidensive symptoms over time. Within the Leiden

85-plus Study, we demonstrated that the85-plus Study, we demonstrated that the

loss of a partner, which is a major negativeloss of a partner, which is a major negative

life event and an important risk factor forlife event and an important risk factor for

the emergence of depression in older adults,the emergence of depression in older adults,

was associated with a significant increase ofwas associated with a significant increase of

more than two points on the GDS–15 (Vin-more than two points on the GDS–15 (Vin-

kerskers et alet al, 2004, 2004aa). Thus, the chosen GDS–). Thus, the chosen GDS–

15 criteria for the incidence and remission15 criteria for the incidence and remission

of depression should enable us to measureof depression should enable us to measure

6 76 7

Table 2Table 2 The risk of depression during follow-up in 334 participants without depression at baseline in relationThe risk of depression during follow-up in 334 participants without depression at baseline in relation

to socio-demographic characteristics, daily functioning and health characteristicsto socio-demographic characteristics, daily functioning and health characteristics

CharacteristicCharacteristic nn (%)(%) Relative risk (95% CI)Relative risk (95% CI)11 PP

Female genderFemale gender 209 (63)209 (63) 1.1 (0.6^1.9)1.1 (0.6^1.9) NSNS

Low educational levelLow educational level 195 (58)195 (58) 1.0 (0.6^1.7)1.0 (0.6^1.7) NSNS

Low incomeLow income 53 (16)53 (16) 1.6 (0.8^3.1)1.6 (0.8^3.1) NSNS

NotmarriedNotmarried22 204 (61)204 (61) 0.8 (0.4^1.5)0.8 (0.4^1.5) NSNS

Living aloneLiving alone22 194 (58)194 (58) 1.1 (0.7^2.0)1.1 (0.7^2.0) NSNS

Loss of a spouseLoss of a spouse2,52,5 56 (17)56 (17) 0.9 (0.5^1.7)0.9 (0.5^1.7) NSNS

Presence of lonelinessPresence of loneliness22 29 (9)29 (9) 1.3 (0.5^3.3)1.3 (0.5^3.3) NSNS

InstitutionalisationInstitutionalisation22 23 (7)23 (7) 3.4 (1.5^7.5)3.4 (1.5^7.5) 0.0030.003

Poor daily functioningPoor daily functioning2,32,3 173 (52)173 (52) 2.2 (1.3^3.8)2.2 (1.3^3.8) 0.0060.006

Presence of chronic diseasesPresence of chronic diseases2,42,4 249 (75)249 (75) 1.1 (0.6^2.1)1.1 (0.6^2.1) NSNS

MMSE score 19^23 pointsMMSE score 19^23 points22 41 (12)41 (12) 0.3 (0.04^2.1)0.3 (0.04^2.1) NSNS

Use of analgesicsUse of analgesics22 81 (24)81 (24) 1.2 (0.7^2.2)1.2 (0.7^2.2) NSNS

Use of benzodiazepinesUse of benzodiazepines22 56 (17)56 (17) 1.1 (0.5^2.2)1.1 (0.5^2.2) NSNS

GDS^15 score at baseline (per point)GDS^15 score at baseline (per point)22 ^̂ 1.9 (1.3^2.6)1.9 (1.3^2.6) 550.0010.001

GDS^15,15-item Geriatric Depression Scale; MMSE,Mini-Mental State Examination.GDS^15,15-item Geriatric Depression Scale; MMSE,Mini-Mental State Examination.
1. Relative risks were estimated with Cox’s proportional hazardmodels.1. Relative risks were estimatedwith Cox’s proportional hazardmodels.
2. Adjusted for gender, educational level and income.2. Adjusted for gender, educational level and income.
3. Poor daily functioning defined as a Groningen Activity Restriction Scale score of 24^72 points.3. Poor daily functioning defined as a Groningen Activity Restriction Scale score of 24^72 points.
4. Chronic diseases included cardiovascular disease, diabetesmellitus, chronic obstructivepulmonarydisease, arthritis,4. Chronic diseases included cardiovascular disease, diabetesmellitus, chronic obstructivepulmonarydisease, arthritis,
Parkinson’s disease andmalignancy.Parkinson’s disease andmalignancy.
5. Loss of a spousewas introduced in themodel as a time-dependent covariate.5. Loss of a spousewas introduced in themodel as a time-dependent covariate.
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a relatively robust change in depressivea relatively robust change in depressive

symptoms over time.symptoms over time.

Although the initial response rate in thisAlthough the initial response rate in this

study was very high, substantial attritionstudy was very high, substantial attrition

owing to mortality and cognitive declineowing to mortality and cognitive decline

is an intrinsic part of all prospective studiesis an intrinsic part of all prospective studies

of depression in the oldest old. In an earlierof depression in the oldest old. In an earlier

analysis, we found an almost twofold in-analysis, we found an almost twofold in-

creased mortality risk for oldest old partici-creased mortality risk for oldest old partici-

pants of the Leiden 85-plus Study withpants of the Leiden 85-plus Study with

depression; this was sustained when cor-depression; this was sustained when cor-

rected for demographic and health-relatedrected for demographic and health-related

factors (Stekfactors (Stek et alet al, 2005). In the present, 2005). In the present

study, refusal to participate was not relatedstudy, refusal to participate was not related

to depression at baseline (Bootsma-van derto depression at baseline (Bootsma-van der

WielWiel et alet al, 2002), but participants with in-, 2002), but participants with in-

cident depression might have refused morecident depression might have refused more

often at follow-up. Confounding by effectsoften at follow-up. Confounding by effects

of specific treatment is probably very lim-of specific treatment is probably very lim-

ited because, as reported before, the use ofited because, as reported before, the use of

antidepressants was almost non-existent atantidepressants was almost non-existent at

baseline (Stekbaseline (Stek et alet al, 2004). We did not iden-, 2004). We did not iden-

tify determinants that predicted remission,tify determinants that predicted remission,

but as depression is associated with refusalbut as depression is associated with refusal

and mortality, the numbers in our studyand mortality, the numbers in our study

might have been too small to detect thesemight have been too small to detect these

effects.effects.

Role of cognitive functioningRole of cognitive functioning
and early dementiaand early dementia

Depression and early dementia are closelyDepression and early dementia are closely

linked. Earlier we showed that cognitivelinked. Earlier we showed that cognitive

impairment at baseline predicted an accel-impairment at baseline predicted an accel-

erated increase of depressive symptoms inerated increase of depressive symptoms in

the oldest old, whereas depression at base-the oldest old, whereas depression at base-

line was not related to increased cognitiveline was not related to increased cognitive

decline (Vinkersdecline (Vinkers et alet al, 2004, 2004bb). Thus, cogni-). Thus, cogni-

tive impairment preceded depression buttive impairment preceded depression but

depression did not herald cognitive decline.depression did not herald cognitive decline.

Cognitive impairment or early-stageCognitive impairment or early-stage

dementia might well play an important roledementia might well play an important role

in the high incidence of depression and itsin the high incidence of depression and its

persistence in the oldest old, but the under-persistence in the oldest old, but the under-

lying mechanisms are still unresolved. Sincelying mechanisms are still unresolved. Since

participants who developed seriousparticipants who developed serious

cognitive impairment (MMSEcognitive impairment (MMSE 5519 points)19 points)

were excluded from our study, incidencewere excluded from our study, incidence

rates for depression may even have beenrates for depression may even have been

underestimated.underestimated.

Treatment of depressionTreatment of depression
in the oldest oldin the oldest old

Notwithstanding a lack of knowledgeNotwithstanding a lack of knowledge

about the origins of depression in the oldestabout the origins of depression in the oldest

old, from a clinical perspective it is very im-old, from a clinical perspective it is very im-

portant that depression occurs often in thisportant that depression occurs often in this

age-group and has a poor prognosis. Poorage-group and has a poor prognosis. Poor

daily functioning and institutionalisationdaily functioning and institutionalisation

are strong predictors of incident depressionare strong predictors of incident depression

in the oldest old. In an earlier study of thein the oldest old. In an earlier study of the

oldest old (Stekoldest old (Stek et alet al, 2004), the recognition, 2004), the recognition

of depression by the general practitionerof depression by the general practitioner

was poor and antidepressive treatmentwas poor and antidepressive treatment

virtually non-existent. Taken together withvirtually non-existent. Taken together with

the results of the present study, it is clearthe results of the present study, it is clear

that more active case-finding is warranted,that more active case-finding is warranted,

as treatment of depression in the oldestas treatment of depression in the oldest

old is as potentially rewarding as inold is as potentially rewarding as in

younger people.younger people.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Depression occurs frequently and is highly persistent in the oldest old.Depression occurs frequently and is highly persistent in the oldest old.

&& Poor daily functioning and institutionalisation at baseline predicted depression.Poor daily functioning and institutionalisation at baseline predicted depression.

&& More active case-finding and treatment of depression in the oldest oldwould beMore active case-finding and treatment of depression in the oldest old would be
potentially rewarding.potentially rewarding.

LIMITATIONSLIMITATIONS

&& Depressionwas not formally diagnosed.Depressionwas not formally diagnosed.

&& Participants with severe cognitive impairment (Mini-Mental State ExaminationParticipants with severe cognitive impairment (Mini-Mental State Examination
score of less than19) were excluded from the analyses.score of less than19) were excluded from the analyses.

&& Substantial attrition due tomortality and cognitive decline is an intrinsic part of allSubstantial attrition due tomortality and cognitive decline is an intrinsic part of all
prospective studies of depression in the oldest old.prospective studies of depression in the oldest old.
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