
BackgroundBackground Newer antidepressantsNewer antidepressants

have increasingly beenused during thehave increasingly beenused during the

pastdecade.These drugsmayincreasepastdecade.These drugsmayincrease

compliance andreduce the riskof cyclecompliance andreduce the riskof cycle

acceleration in affective disorders.acceleration in affective disorders.

AimsAims To investigate thenaturalisticTo investigate the naturalistic

longitudinal course of illness in patientslongitudinal course of illness inpatients

with depressive or bipolardisorderwith depressive or bipolardisorder

following the use of recently introducedfollowing the use of recently introduced

drugs.drugs.

MethodMethod Therates of relapse leading toThe rates of relapse leading to

hospitalisation after successive episodeshospitalisation after successive episodes

were calculated in a case register studywere calculated in a case register study

includingallhospital admissions of patientsincludingallhospital admissions of patients

with primary affective disorder inwith primary affective disorder in

Denmarkduring1994^1999.Altogether,Denmarkduring1994^1999.Altogether,

9417 patients had a diagnosis of depressive9417 patients had a diagnosis of depressive

disorder and1106 patients had a diagnosisdisorder and1106 patients had a diagnosis

ofmania or bipolardisorder, at first-everofmania or bipolardisorder, at first-ever

discharge.discharge.

ResultsResults Therate of relapse leading toThe rate of relapse leading to

hospitalisation increasedwiththenumberhospitalisation increasedwiththe number

of previous episodes in both depressiveof previous episodes in both depressive

andbipolardisorders.However, the effectandbipolardisorders.However, the effect

of episodeswasnot significant formen.of episodeswasnot significant formen.

Therate of relapse didnotdecline duringThe rate of relapse didnotdecline during

the studyperiod.the studyperiod.

ConclusionsConclusions The course of severeThe course of severe

depressive andbipolardisordershasdepressive and bipolardisordershas

remainedroughly the same despiteremainedroughly the same despite

introduction of new treatments.introduction of new treatments.
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During the past decade acute and main-During the past decade acute and main-

tenance treatment of depression hastenance treatment of depression has

switched towards the use of newer anti-switched towards the use of newer anti-

depressant drugs such as the selectivedepressant drugs such as the selective

serotonin reuptake inhibitors (SSRIs),serotonin reuptake inhibitors (SSRIs),

serotonin–noradrenaline reuptake inhibitorsserotonin–noradrenaline reuptake inhibitors

(SNRIs) and selective noradrenaline re-(SNRIs) and selective noradrenaline re-

uptake inhibitors (selective NARIs). It isuptake inhibitors (selective NARIs). It is

claimed that compliance with these drugsclaimed that compliance with these drugs

is better than compliance with tricyclicis better than compliance with tricyclic

antidepressant therapy (Mourilhe &antidepressant therapy (Mourilhe &

Stokes, 1998; Masand & Gupta, 1999;Stokes, 1998; Masand & Gupta, 1999;

KellerKeller et alet al, 2002) because of the former’s, 2002) because of the former’s

more favourable profile of side-effects,more favourable profile of side-effects,

and that the risk of cycle acceleration mayand that the risk of cycle acceleration may

be lower (Masand & Gupta, 1999). Itbe lower (Masand & Gupta, 1999). It

remains to be investigated whether theremains to be investigated whether the

longitudinal course is improved in natural-longitudinal course is improved in natural-

istic studies following the introduction ofistic studies following the introduction of

these drugs. We have previously found thatthese drugs. We have previously found that

the risk of recurrence increased with everythe risk of recurrence increased with every

episode in patients discharged from theirepisode in patients discharged from their

first-ever admission with a diagnosis offirst-ever admission with a diagnosis of

depression or mania during a period fromdepression or mania during a period from

1971 to 1993 in Denmark (Kessing, 1998;1971 to 1993 in Denmark (Kessing, 1998;

KessingKessing et alet al, 1998). The SSRIs were intro-, 1998). The SSRIs were intro-

duced in Denmark in 1987 and the SNRIsduced in Denmark in 1987 and the SNRIs

and selective NARIs have been used sinceand selective NARIs have been used since

1990. The aim of our study was to investi-1990. The aim of our study was to investi-

gate the rate of relapse, expressed as thegate the rate of relapse, expressed as the

rate of readmission after successive dis-rate of readmission after successive dis-

charges, for patients hospitalised forcharges, for patients hospitalised for

depression, recurrent depression, mania ordepression, recurrent depression, mania or

bipolar affective disorder at their first-everbipolar affective disorder at their first-ever

admission following 1993. As in prioradmission following 1993. As in prior

studies, we used the Danish Psychiatricstudies, we used the Danish Psychiatric

Central Register as the database and usedCentral Register as the database and used

survival analysis (including so-calledsurvival analysis (including so-called

‘frailty’ methods) to take account of the‘frailty’ methods) to take account of the

individual liability to relapse.individual liability to relapse.

METHODMETHOD

The registerThe register

The Danish Psychiatric Central ResearchThe Danish Psychiatric Central Research

Register is nationwide, with registration ofRegister is nationwide, with registration of

all psychiatric admissions in Denmark forall psychiatric admissions in Denmark for

the country’s 5.3 million inhabitantsthe country’s 5.3 million inhabitants

(Munk-Jorgensen & Mortensen, 1997).(Munk-Jorgensen & Mortensen, 1997).

All the inhabitants of Denmark have aAll the inhabitants of Denmark have a

unique personal identification number, theunique personal identification number, the

Civil Person Registration number, whichCivil Person Registration number, which

can be logically checked for errors, so itcan be logically checked for errors, so it

can be established with great certainty if acan be established with great certainty if a

patient has been admitted previously, irre-patient has been admitted previously, irre-

spective of changes in name. Data on deathspective of changes in name. Data on death

can also be established with equal certainty,can also be established with equal certainty,

as the same identification number is usedas the same identification number is used

across all public registration systems.across all public registration systems.

The ICD–10 (World Health Organiza-The ICD–10 (World Health Organiza-

tion, 1992) has been used in Denmark sincetion, 1992) has been used in Denmark since

January 1994. Information on treatmentJanuary 1994. Information on treatment

intervention is not available.intervention is not available.

The sampleThe sample

The study sample was defined as all in-The study sample was defined as all in-

patients with a diagnosis of depression orpatients with a diagnosis of depression or

recurrent depression (ICD–10 codes F32–recurrent depression (ICD–10 codes F32–

33.9) or a diagnosis of manic episode or33.9) or a diagnosis of manic episode or

bipolar affective disorder (codes F30–31.6,bipolar affective disorder (codes F30–31.6,

F38.00), at first discharge ever during theF38.00), at first discharge ever during the

period 1 January 1994 to 31 Decemberperiod 1 January 1994 to 31 December

1999. According to the diagnostic hierar-1999. According to the diagnostic hierar-

chy in ICD–10, patients who were given achy in ICD–10, patients who were given a

main diagnosis of organic disorder (codesmain diagnosis of organic disorder (codes

F00–09), schizoF00–09), schizophrenia (codes F20–20.9)phrenia (codes F20–20.9)

or schizoaffective disorder (codes F25–or schizoaffective disorder (codes F25–

25.9) at later discharges were included in25.9) at later discharges were included in

the analysis until this diagnostic alterationthe analysis until this diagnostic alteration

and thereafter censored from furtherand thereafter censored from further

analysis, since from this point these patientsanalysis, since from this point these patients

were no longer considered to have awere no longer considered to have a

primary affective disorder. Patients whoprimary affective disorder. Patients who

were given other diagnoses (lower in thewere given other diagnoses (lower in the

hierarchy) at later discharges were stillhierarchy) at later discharges were still

regarded as suffering from affective dis-regarded as suffering from affective dis-

order, which is why all data from theseorder, which is why all data from these

admissions were included.admissions were included.

The sample was divided dynamicallyThe sample was divided dynamically

into two according to the type of affectiveinto two according to the type of affective

disorder at a given time. Thus, patientsdisorder at a given time. Thus, patients

were classified as having a depressive disorderwere classified as having a depressive disorder

as long as they had not been dischargedas long as they had not been discharged

with a diagnosis of manic episode orwith a diagnosis of manic episode or

bipolar affective disorder, but once theybipolar affective disorder, but once they

had received such a diagnosis they were re-had received such a diagnosis they were re-

classified as having bipolar disorder. Theclassified as having bipolar disorder. The

type of disorder was thus time-dependent.type of disorder was thus time-dependent.

It is well known that a proportion ofIt is well known that a proportion of

psychiatric patients are temporarily dis-psychiatric patients are temporarily dis-

charged to a somatic ward for the elucida-charged to a somatic ward for the elucida-

tion or treatment of somatic illness andtion or treatment of somatic illness and

then readmitted to the psychiatric wardthen readmitted to the psychiatric ward

for further treatment of their psychiatric ill-for further treatment of their psychiatric ill-

ness. Since the scope of our investigationness. Since the scope of our investigation

was to study episodic relapse, the twowas to study episodic relapse, the two
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admission periods were added together andadmission periods were added together and

counted as a single episode if readmissioncounted as a single episode if readmission

occurred within 3 days of discharge. Re-occurred within 3 days of discharge. Re-

lapse was thus defined as readmission afterlapse was thus defined as readmission after

being discharged for 3 days. Time to re-being discharged for 3 days. Time to re-

lapse was estimated, censoring if deathlapse was estimated, censoring if death

occurred or if relapse had not occurredoccurred or if relapse had not occurred

before 31 December 1999. The follow-upbefore 31 December 1999. The follow-up

period thus varied between 1 day and 6period thus varied between 1 day and 6

years.years.

Statistical analysisStatistical analysis

The Kaplan–Meier method for estimationThe Kaplan–Meier method for estimation

with censored observations was used forwith censored observations was used for

calculating the probability of remainingcalculating the probability of remaining

well (i.e. the probability of remaining dis-well (i.e. the probability of remaining dis-

charged after 3 days). Episodes were cate-charged after 3 days). Episodes were cate-

gorised into 1, 2, 3, 4, 5, 6, 7–8, 9–10,gorised into 1, 2, 3, 4, 5, 6, 7–8, 9–10,

11–12 and 13 or more episodes. Addition-11–12 and 13 or more episodes. Addition-

ally, a frailty model was used to takeally, a frailty model was used to take

account of the individual liability towardaccount of the individual liability toward

relapse. The frailty model is an extendedrelapse. The frailty model is an extended

Cox regression model (AndersenCox regression model (Andersen et alet al,,

1993). The time variable was time since1993). The time variable was time since

the latest episode and the event was relapse,the latest episode and the event was relapse,

censoring at death and if relapse did notcensoring at death and if relapse did not

occur before 31 December 1999. Gender,occur before 31 December 1999. Gender,

age at first episode leading to hospitalisa-age at first episode leading to hospitalisa-

tion, type of disorder, calendar period andtion, type of disorder, calendar period and

the episode number were included as co-the episode number were included as co-

variables. Calendar period was categorisedvariables. Calendar period was categorised

as the periods 1994–1995, 1996–1997as the periods 1994–1995, 1996–1997

and 1998–1999. Age in years at first epi-and 1998–1999. Age in years at first epi-

sode leading to hospitalisation was cate-sode leading to hospitalisation was cate-

gorised as agegorised as age 5530, 30–44, 45–59, 60–7930, 30–44, 45–59, 60–79

and 80 or over. Finally, the rate of relapseand 80 or over. Finally, the rate of relapse

was adjusted for the effect of frailty, as pre-was adjusted for the effect of frailty, as pre-

viously described by Kessingviously described by Kessing et alet al (1999).(1999).

Patients with a large frailty value tend toPatients with a large frailty value tend to

have a high rate of relapse after any epi-have a high rate of relapse after any epi-

sode, whereas patients with a small frailtysode, whereas patients with a small frailty

value have a low rate of relapse. The frailtyvalue have a low rate of relapse. The frailty

is assumed to follow a ‘gamma’ distributionis assumed to follow a ‘gamma’ distribution

across the population of patients, and theacross the population of patients, and the

variance of this distrivariance of this distribution is thus a mea-bution is thus a mea-

sure of the heterogeneitysure of the heterogeneity of the patients.of the patients.

Finally, it was tested whether models in-Finally, it was tested whether models in-

cluding prior episodes and calendar periodcluding prior episodes and calendar period

as quantitative variables described dataas quantitative variables described data

sufficiently well compared with when thesesufficiently well compared with when these

variables were included as categorisedvariables were included as categorised

variables as described above.variables as described above.

All values ofAll values of PP were based on likelihoodwere based on likelihood

ratio tests and all confidence intervals onratio tests and all confidence intervals on

Wald tests (except for the frailty variance,Wald tests (except for the frailty variance,

for which likelihood ratio tests were used).for which likelihood ratio tests were used).

The statistical software used was S-PLUSThe statistical software used was S-PLUS

(Becker(Becker et alet al, 1988)., 1988).

RESULTSRESULTS

A total of 9417 patients had a diagnosis ofA total of 9417 patients had a diagnosis of

depressive disorder and 1106 patients had adepressive disorder and 1106 patients had a

diagnosis of mania or bipolar affective dis-diagnosis of mania or bipolar affective dis-

order, at first-ever discharge during theorder, at first-ever discharge during the

period 1994–1999. Information on patientperiod 1994–1999. Information on patient

gender and numbers of episodes leading togender and numbers of episodes leading to

hospitalisation is given in Table 1. Patientshospitalisation is given in Table 1. Patients

with many episodes were younger at firstwith many episodes were younger at first

episode leading to hospitalisation.episode leading to hospitalisation.

Figure 1 presents the rates of relapseFigure 1 presents the rates of relapse

leading to hospitalisation (after being dis-leading to hospitalisation (after being dis-

charged for more than 3 days) followingcharged for more than 3 days) following

the first, second, third, fourth and fifththe first, second, third, fourth and fifth

discharges for men and women withdischarges for men and women with

depressive or bipolar affective disorders,depressive or bipolar affective disorders,

respectively. As can be seen, the risk ofrespectively. As can be seen, the risk of

relapse increased successively with therelapse increased successively with the

number of episodes for both genders andnumber of episodes for both genders and

for both types of disorder.for both types of disorder.

In further analyses the rate of relapseIn further analyses the rate of relapse

was adjusted for the effect of the individualwas adjusted for the effect of the individual

liability toward recurrence in frailtyliability toward recurrence in frailty

models. Table 2 presents for men themodels. Table 2 presents for men the

relative risks (RR) following successiverelative risks (RR) following successive

episodes adjusted for the effect of type ofepisodes adjusted for the effect of type of

disorder at first discharge (depressivedisorder at first discharge (depressive vv..

bipolar), age at onset leading to hospitalisa-bipolar), age at onset leading to hospitalisa-

tion, calendar period and frailty. Men withtion, calendar period and frailty. Men with

a diagnosis of mania or bipolar disorder ata diagnosis of mania or bipolar disorder at

first discharge had significantly greater ratefirst discharge had significantly greater rate

of relapse than men with a diagnosis ofof relapse than men with a diagnosis of

depressive disorder at first dischargedepressive disorder at first discharge

(RR(RR¼1.39, 95% CI 1.22–1.57) and the rate1.39, 95% CI 1.22–1.57) and the rate

of relapse decreased with age at first epi-of relapse decreased with age at first epi-

sode (agesode (age 5530, RR30, RR¼1; age 30–44,1; age 30–44,

RRRR¼0.840; age 45–59, RR0.840; age 45–59, RR¼0.727; age0.727; age

60–79, RR60–79, RR¼0.701; age 80+, RR0.701; age 80+, RR¼0.669;0.669;

d.f.d.f.¼4,4, PP550.0001). The rate of relapse dif-0.0001). The rate of relapse dif-

fered significantly for patients discharged infered significantly for patients discharged in

various calendar periods (1994–1995,various calendar periods (1994–1995,

1996–1997, 1998–1999) but without a sys-1996–1997, 1998–1999) but without a sys-

tematic trend in time (Table 2). However,tematic trend in time (Table 2). However,

no interaction was found between the effectno interaction was found between the effect

of episodes on the rate of relapse and typeof episodes on the rate of relapse and type

of disorder (of disorder (ww22¼0.01, d.f.0.01, d.f.¼1,1, PP¼0.9), age0.9), age

at first episode (at first episode (ww22¼4.6, d.f.4.6, d.f.¼4,4, PP¼0.3) or0.3) or

calendar period (calendar period (ww22¼1.4, d.f.1.4, d.f.¼2,2, PP¼0.5),0.5),

respectively. Consequently, a commonrespectively. Consequently, a common

effect of episodes is presented in Table 2effect of episodes is presented in Table 2

for male patients with depressive andfor male patients with depressive and

bipolar disorders, regardless of age andbipolar disorders, regardless of age and

calendar period. For men, the relative riskcalendar period. For men, the relative risk

of relapse tended to increase with theof relapse tended to increase with the

number of episodes leading to hospitali-number of episodes leading to hospitali-

sation, albeit non-significantly. The ratesation, albeit non-significantly. The rate

of relapse increased from a 7.2% greaterof relapse increased from a 7.2% greater

rate for patients with two episodesrate for patients with two episodes v.v.

patients with one episode, to a 38.5%patients with one episode, to a 38.5%

greater rate for patients with 13 or moregreater rate for patients with 13 or more

episodes.episodes.

As for men, women with a diagnosisAs for men, women with a diagnosis

of mania or bipolar affective disorder atof mania or bipolar affective disorder at

first discharge had greater rate of relapsefirst discharge had greater rate of relapse

than women with a diagnosis of depressivethan women with a diagnosis of depressive

disorder at first discharge, albeit non-disorder at first discharge, albeit non-

significantly (RRsignificantly (RR¼1.10, 95% CI 0.995–1.10, 95% CI 0.995–

1.220;1.220; PP¼0.063) and the rate of relapse0.063) and the rate of relapse
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Table1Table1 Number of patients with depressive or bipolar disorder according to number of episodes leading to hospitalisation and age at first episodeNumber of patients with depressive or bipolar disorder according to number of episodes leading to hospitalisation and age at first episode

Number of episodesNumber of episodes

11 22 33 55 13+13+

MenMen WomenWomen MenMen WomenWomen MenMen WomenWomen MenMen WomenWomen MenMen WomenWomen

Depressive disorderDepressive disorder

Number of patientsNumber of patients 32983298 61196119 858858 18771877 347347 736736 8484 180180 55 3131

Age at first episode, years: medianAge at first episode, years: median 52.752.7 54.554.5 51.051.0 51.751.7 49.249.2 49.649.6 42.442.4 45.545.5 47.047.0 46.046.0

Bipolar disorderBipolar disorder

Number of patientsNumber of patients 504504 602602 236236 325325 118118 172172 3434 5252 88 1515

Age at first episode, years: medianAge at first episode, years: median 47.847.8 47.947.9 48.248.2 47.247.2 44.844.8 47.347.3 43.743.7 40.740.7 45.045.0 78.278.2
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Fig. 1Fig. 1 Rate of relapse leading to hospitalisation (after being discharged for at least 3 days) following first, second, third, fourth and fifth discharges for (a) menwithRate of relapse leading to hospitalisation (after being discharged for at least 3 days) following first, second, third, fourth and fifth discharges for (a) menwith

depressive disorder, (b) womenwith depressive disorder, (c) menwith bipolar affective disorder and (d) womenwith bipolar affective disorder.depressive disorder, (b) womenwith depressive disorder, (c) menwith bipolar affective disorder and (d) womenwith bipolar affective disorder.
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decreased significantly with age at firstdecreased significantly with age at first

episode (ageepisode (age 5530, RR30, RR¼1; age 30–44,1; age 30–44,

RRRR¼0.887; age 45–59, RR0.887; age 45–59, RR¼0.701; age0.701; age

60–79, RR60–79, RR¼0.686; age 80+, RR0.686; age 80+, RR¼0.617;0.617;

d.f.d.f.¼4,4, PP550.0001). A trend of decreasing0.0001). A trend of decreasing

rates of relapse in recent calendar periodsrates of relapse in recent calendar periods

was found, but these rates did not differwas found, but these rates did not differ

significantly (Table 3). As for men, nosignificantly (Table 3). As for men, no

interaction was found between the effectinteraction was found between the effect

of episodes on the rate of relapse and typeof episodes on the rate of relapse and type

of disorder (of disorder (ww22¼0.16, d.f.0.16, d.f.¼1,1, PP¼0.7), age0.7), age

at first episode (at first episode (ww22¼3.14, d.f.3.14, d.f.¼4,4, PP¼0.07)0.07)

or calendar period (or calendar period (ww22¼2.0, d.f.2.0, d.f.¼2,2,

PP¼0.4). Consequently, as for men, a0.4). Consequently, as for men, a

common effect of episodes is presented incommon effect of episodes is presented in

Table 3 for female patients with depres-Table 3 for female patients with depres-

sive and bipolar disorders, regardless ofsive and bipolar disorders, regardless of

age and calendar periods. The rate of re-age and calendar periods. The rate of re-

lapse leading to hospitalisation differedlapse leading to hospitalisation differed

significantly following various numberssignificantly following various numbers

of episodes (of episodes (PP550.0001), with an increasing0.0001), with an increasing

rate with the number of episodes.rate with the number of episodes.

Finally, models including prior episodesFinally, models including prior episodes

and calendar periods as quantitative vari-and calendar periods as quantitative vari-

ables confirmed the above estimations.ables confirmed the above estimations.

Models including prior episodes as a quan-Models including prior episodes as a quan-

titative variable gave an adequate descrip-titative variable gave an adequate descrip-

tion of data (men:tion of data (men: ww22¼3.5, d.f.3.5, d.f.¼8,8, PP¼0.9;0.9;

women:women: ww22¼13.4, d.f.13.4, d.f.¼8,8, PP¼0.1). For0.1). For

men, the rate of relapse leading to readmis-men, the rate of relapse leading to readmis-

sion increased 1.019 times (95% CI 0.98–sion increased 1.019 times (95% CI 0.98–

1.06) and for women 1.091 times (95%1.06) and for women 1.091 times (95%

CI 1.05–1.12). For men, a model includingCI 1.05–1.12). For men, a model including

calendar period as a quantitative variablecalendar period as a quantitative variable

described data significantly less well thandescribed data significantly less well than

when calendar period was included as awhen calendar period was included as a

categorical variable (categorical variable (ww22¼4.4, d.f.4.4, d.f.¼1,1,

PP¼0.04), but for women calendar period0.04), but for women calendar period

included as a quantitative variable gave anincluded as a quantitative variable gave an

adequate description (adequate description (ww22¼2.3, d.f.2.3, d.f.¼1,1,

PP¼0.1). For women, the rate of relapse0.1). For women, the rate of relapse

leading to readmission decreased 0.979leading to readmission decreased 0.979

times (95% CI 0.957–1.002) for everytimes (95% CI 0.957–1.002) for every

calendar year, but (as can be seen fromcalendar year, but (as can be seen from

the confidence intervals) this was notthe confidence intervals) this was not

significant.significant.

DISCUSSIONDISCUSSION

The study showed that despite the intro-The study showed that despite the intro-

duction of new antidepressants the risk ofduction of new antidepressants the risk of

relapse leading to hospitalisation increasesrelapse leading to hospitalisation increases

with every new episode for patients withwith every new episode for patients with

depressive disorder and for patients with bi-depressive disorder and for patients with bi-

polar affective disorder. For men, this effectpolar affective disorder. For men, this effect

of episodes was not statistically significant.of episodes was not statistically significant.

The rate of relapse was not reduced signifi-The rate of relapse was not reduced signifi-

cantly within the investigating period. Thecantly within the investigating period. The

study comprised a nationwide, naturalisticstudy comprised a nationwide, naturalistic

follow-up of all patients discharged with afollow-up of all patients discharged with a

diagnosis of depressive or bipolar affectivediagnosis of depressive or bipolar affective

disorder from their first psychiatric hospita-disorder from their first psychiatric hospita-

lisation in the period 1994–1999. We havelisation in the period 1994–1999. We have

no information about their treatment, but ano information about their treatment, but a

recent study found that new-generationrecent study found that new-generation

antidepressants constituted 69.4% of theantidepressants constituted 69.4% of the

total antidepressants prescribed for patientstotal antidepressants prescribed for patients

discharged from psychiatric hospitals indischarged from psychiatric hospitals in

Denmark with a diagnosis of affective dis-Denmark with a diagnosis of affective dis-

order in 1998 (Hansenorder in 1998 (Hansen et alet al, 2004). Thus,, 2004). Thus,

the majority of patients with depressive dis-the majority of patients with depressive dis-

order might have been treated with newerorder might have been treated with newer

antidepressants during both acute andantidepressants during both acute and

maintenance phases. Similarly, patientsmaintenance phases. Similarly, patients

with bipolar affective disorder might havewith bipolar affective disorder might have

been treated with SSRIs for depressive epi-been treated with SSRIs for depressive epi-

sodes in accordance with recommendationssodes in accordance with recommendations

in Danish national guidelines (Lichtin Danish national guidelines (Licht et alet al,,

2002) and other guidance.2002) and other guidance.
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Table 2Table 2 Men: effect of episodes in depressive and bipolar disorderMen: effect of episodes in depressive and bipolar disorder

Relative riskRelative risk11 95% CI95% CI PP

EpisodesEpisodes

11 11

22 1.0721.072 0.958^1.2010.958^1.201

33 1.1171.117 0.961^1.2980.961^1.298

44 1.3331.333 1.094^1.6231.094^1.623

55 1.1631.163 0.902^1.4980.902^1.498

0.90.966 1.1671.167 0.846^1.6090.846^1.609

7^87^8 1.1021.102 0.782^1.5530.782^1.553

9^109^10 1.5371.537 0.948^2.4900.948^2.490

11^1211^12 1.3741.374 0.728^2.5940.728^2.594

13+13+ 1.3851.385 0.718^2.6700.718^2.670

Calendar periodCalendar period

1994^19951994^1995 11

1996^19971996^1997 1.0451.045 0.926^1.1780.926^1.178
0.0070.007

1998^19991998^1999 0.8740.874 0.767^0.9950.767^0.995

Frailty,Frailty, ss22 0.6350.635 0.0^1.30.0^1.3 0.20.2

1. Adjusted for the effect of type of disorder at first discharge (depressive/bipolar), age at first episode leading to1. Adjusted for the effect of type of disorder at first discharge (depressive/bipolar), age at first episode leading to
hospitalisation, calendar period and individual heterogeneity (frailty).hospitalisation, calendar period and individual heterogeneity (frailty).

g

)

Table 3Table 3 Women: effect of episodes in depressive and bipolar disorderWomen: effect of episodes in depressive and bipolar disorder

Relative riskRelative risk11 95% CI95% CI PP

EpisodesEpisodes

11 11

22 1.0391.039 0.960^1.1260.960^1.126

33 1.0461.046 1.938^1.1661.938^1.166

44 1.1921.192 1.034^1.3751.034^1.375

55 1.2991.299 1.084^1.5561.084^1.556

550.00010.000166 1.3661.366 1.061^1.6821.061^1.682

7^87^8 2.2132.213 1.792^2.7331.792^2.733

9^109^10 1.9221.922 1.471^2.5101.471^2.510

11^1211^12 2.2402.240 1.611^3.1151.611^3.115

13+13+ 2.3802.380 1.683^3.3651.683^3.365

Calendar periodCalendar period

1994^19951994^1995 11

1996^19971996^1997 0.9670.967 0.889^1.0530.889^1.053
0.070.07

1998^19991998^1999 0.9020.902 0.823^0.9880.823^0.988

Frailty,Frailty, ss22 0.520.52 0.28^0.790.28^0.79 550.00010.0001

1. Adjusted for the effect of type of disorder at first discharge (depressive/bipolar), age at first episode leading to1. Adjusted for the effect of type of disorder at first discharge (depressive/bipolar), age at first episode leading to
hospitalisation, calendar period and individual heterogeneity (frailty).hospitalisation, calendar period and individual heterogeneity (frailty).

)

g

))
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Methodological considerationsMethodological considerations

The study included diagnoses recorded inThe study included diagnoses recorded in

the Danish Psychiatric Central Researchthe Danish Psychiatric Central Research

Register. It should be recalled that the diag-Register. It should be recalled that the diag-

noses in the register originate from differentnoses in the register originate from different

clinicians all over Denmark and are notclinicians all over Denmark and are not

standardised for research purposes. Thestandardised for research purposes. The

validity of the ICD–10 diagnoses of affec-validity of the ICD–10 diagnoses of affec-

tive disorder has not been investigated andtive disorder has not been investigated and

indeed clinicians may have heterogeneousindeed clinicians may have heterogeneous

ways of handling diagnoses.ways of handling diagnoses.

It should be noted that the findings per-It should be noted that the findings per-

tain to the proportion of patients with moretain to the proportion of patients with more

severe depressive or bipolar disorders, assevere depressive or bipolar disorders, as

only patients who had passed the thresholdonly patients who had passed the threshold

for admission to psychiatric care were in-for admission to psychiatric care were in-

cluded in the study. Thus, the findingscluded in the study. Thus, the findings

may not be generalisable to the generalmay not be generalisable to the general

population or to patients who are treatedpopulation or to patients who are treated

by general practitioners or in privateby general practitioners or in private

psychiatric practice without hospitalisation.psychiatric practice without hospitalisation.

Data were analysed in a historical pro-Data were analysed in a historical pro-

spective way, as in prior studies of thespective way, as in prior studies of the

course of illness of affective disorderscourse of illness of affective disorders

(Kessing(Kessing et alet al, 1998). Patients with depres-, 1998). Patients with depres-

sive disorder may develop a bipolar dis-sive disorder may develop a bipolar dis-

order with time and in the analyses theorder with time and in the analyses the

type of disorder was thus time-dependent.type of disorder was thus time-dependent.

Censoring was done if patients with affec-Censoring was done if patients with affec-

tive disorders developed disorders highertive disorders developed disorders higher

in the diagnostic hierarchy (organic dis-in the diagnostic hierarchy (organic dis-

orders or schizophrenia). Additionally, theorders or schizophrenia). Additionally, the

risks of relapse following successiverisks of relapse following successive

episodes were adjusted for the individualepisodes were adjusted for the individual

tendency toward relapse with inclusion oftendency toward relapse with inclusion of

a frailty parameter in extended Cox’sa frailty parameter in extended Cox’s

regression analyses, as in prior studiesregression analyses, as in prior studies

(Kessing(Kessing et alet al, 1999)., 1999).

The advantages of the study are that itThe advantages of the study are that it

comprises observation over a period of 6comprises observation over a period of 6

years of the whole Danish population (5.3years of the whole Danish population (5.3

million) and that this population is ethni-million) and that this population is ethni-

cally and socially homogeneous and has acally and socially homogeneous and has a

very low migration rate. Psychiatric carevery low migration rate. Psychiatric care

is well developed, so that people with ais well developed, so that people with a

moderate to severe affective disorder canmoderate to severe affective disorder can

easily come into contact with a psychiatriceasily come into contact with a psychiatric

hospital. Because all psychiatric in-patienthospital. Because all psychiatric in-patient

treatment in Denmark is free of charge,treatment in Denmark is free of charge,

and as no private psychiatric in-patientand as no private psychiatric in-patient

facility exists, the study is not biased byfacility exists, the study is not biased by

socio-economic differences.socio-economic differences.

Comparisons with prior studiesComparisons with prior studies

Three prior studies have taken the individ-Three prior studies have taken the individ-

ual liability toward recurrence into accountual liability toward recurrence into account

in analyses of the rate of recurrence follow-in analyses of the rate of recurrence follow-

ing successive episodes of affective dis-ing successive episodes of affective dis-

orders (Kessingorders (Kessing et alet al, 1999, 2004;, 1999, 2004;

SolomonSolomon et alet al, 2000). In the 10-year pro-, 2000). In the 10-year pro-

spective study, initiated in the early 1980s,spective study, initiated in the early 1980s,

by the US National Institute of Mentalby the US National Institute of Mental

Health (Clinical Research Branch) Colla-Health (Clinical Research Branch) Colla-

borative Program on the Psychobiology ofborative Program on the Psychobiology of

Depression, the risk of recurrence wasDepression, the risk of recurrence was

found to increase with each successive epi-found to increase with each successive epi-

sode for both in-patients and out-patientssode for both in-patients and out-patients

treated in five psychiatric units for majortreated in five psychiatric units for major

depressive disorder, taking the individualdepressive disorder, taking the individual

propensity toward recurrence into accountpropensity toward recurrence into account

(Solomon(Solomon et alet al, 2000); this increase in risk, 2000); this increase in risk

remained when data for men and womenremained when data for men and women

were analysed separately, although it waswere analysed separately, although it was

not significant (Kessing & Andersen,not significant (Kessing & Andersen,

2001).2001).

In re-analyses of data from the ZurichIn re-analyses of data from the Zurich

study by Jules Angst of patients who werestudy by Jules Angst of patients who were

admitted to psychiatric hospital betweenadmitted to psychiatric hospital between

1959 and 1963 and followed up to 1997,1959 and 1963 and followed up to 1997,

the rate of subsequent recurrence wasthe rate of subsequent recurrence was

found to increase with the number of epi-found to increase with the number of epi-

sodes when adjusting for the individualsodes when adjusting for the individual

liability toward recurrence in frailty modelsliability toward recurrence in frailty models

similar to those used in our study (Kessingsimilar to those used in our study (Kessing

et alet al, 2004). The effect of number of, 2004). The effect of number of

episodes was the same in depressive andepisodes was the same in depressive and

bipolar disorders and for men and women.bipolar disorders and for men and women.

In our earlier register study of recurrence inIn our earlier register study of recurrence in

affective disorder we found no (significant)affective disorder we found no (significant)

effect of episodes for men with depressiveeffect of episodes for men with depressive

disorder when adjusting for the individualdisorder when adjusting for the individual

liability toward recurrence (Kessingliability toward recurrence (Kessing et alet al,,

1999). In the present study, a non-signifi-1999). In the present study, a non-signifi-

cant effect of episodes was found for mencant effect of episodes was found for men

with depressive as well as bipolar disorders,with depressive as well as bipolar disorders,

adjusting for individual heterogeneity. Inadjusting for individual heterogeneity. In

both of these studies, the frailty parameterboth of these studies, the frailty parameter

was larger for men than for women, reflect-was larger for men than for women, reflect-

ing greater heterogeneity in the course ofing greater heterogeneity in the course of

illness for men. Thus for men, the findingsillness for men. Thus for men, the findings

of a successively increasing risk of relapseof a successively increasing risk of relapse

with the number of episodes (see Fig. 1a,c)with the number of episodes (see Fig. 1a,c)

may partly be due to the proportion ofmay partly be due to the proportion of

patients who already had a high risk ofpatients who already had a high risk of

relapse following the first episode.relapse following the first episode.

In the register study with data from theIn the register study with data from the

period 1971–1993, diagnoses were made inperiod 1971–1993, diagnoses were made in

accordance with ICD–8 (Kessingaccordance with ICD–8 (Kessing et alet al,,

1998) in contrast to the ICD–10 diagnoses1998) in contrast to the ICD–10 diagnoses

used in the period 1994–1999. The diag-used in the period 1994–1999. The diag-

nostic change from ICD–8 (World Healthnostic change from ICD–8 (World Health

Organization, 1974) to ICD–10 hampersOrganization, 1974) to ICD–10 hampers

the possibility of analysing changes in thethe possibility of analysing changes in the

risk of relapse according to calendar timerisk of relapse according to calendar time

across the two periods. Additionally, it isacross the two periods. Additionally, it is

difficult to compare results in detail fordifficult to compare results in detail for

the two studies because outcomes werethe two studies because outcomes were

defined in different ways. In the study re-defined in different ways. In the study re-

ported here, outcome was relapse definedported here, outcome was relapse defined

as readmission following 3 days ofas readmission following 3 days of

discharge, whereas in the earlier study thedischarge, whereas in the earlier study the

outcome was recurrence defined as re-outcome was recurrence defined as re-

admission following 8 weeks of discharge.admission following 8 weeks of discharge.

We did not use the latter definition ofWe did not use the latter definition of

outcome in this study, since following theoutcome in this study, since following the

publication of the ICD–10 and DSM–IVpublication of the ICD–10 and DSM–IV

(American Psychiatric Association, 1994)(American Psychiatric Association, 1994)

it has become increasingly clear that itit has become increasingly clear that it

often takes more than 8 weeks to reachoften takes more than 8 weeks to reach

remission. However, keeping this in mind,remission. However, keeping this in mind,

for patients discharged from their first-everfor patients discharged from their first-ever

admission with a diagnosis of affective dis-admission with a diagnosis of affective dis-

order, the rate of relapse in this study didorder, the rate of relapse in this study did

not differ substantially from the rate ofnot differ substantially from the rate of

recurrence leading to readmission in ourrecurrence leading to readmission in our

earlier study (Kessingearlier study (Kessing et alet al, 1998): for, 1998): for

depressive disorder, 25% of patients dis-depressive disorder, 25% of patients dis-

charged from first hospitalisation withcharged from first hospitalisation with

depression developed a relapse leading todepression developed a relapse leading to

readmission within 0.7 years in the presentreadmission within 0.7 years in the present

study, whereas 25% developed recurrencestudy, whereas 25% developed recurrence

leading to readmission within 1.7 years inleading to readmission within 1.7 years in

the earlier study; for bipolar disorder,the earlier study; for bipolar disorder,

50% of patients discharged from first50% of patients discharged from first

hospitalisation with depression developedhospitalisation with depression developed

a relapse leading to readmission withina relapse leading to readmission within

3.6 years in the present study, whereas3.6 years in the present study, whereas

50% developed recurrence leading to re-50% developed recurrence leading to re-

admission within 3.8 years in the earlieradmission within 3.8 years in the earlier

study.study.

Interpretation of resultsInterpretation of results
from the present studyfrom the present study

This is the first study to analyse the rate ofThis is the first study to analyse the rate of

relapse following successive episodes forrelapse following successive episodes for

patients who presented with onset ofpatients who presented with onset of

depressive or bipolar disorder in the perioddepressive or bipolar disorder in the period

following the introduction of newer anti-following the introduction of newer anti-

depressants. During the study perioddepressants. During the study period

(1994–1999), newer antidepressants were(1994–1999), newer antidepressants were

increasingly used in Denmark, and theincreasingly used in Denmark, and the

majority of patients with depressive dis-majority of patients with depressive dis-

orders were treated with these newer drugsorders were treated with these newer drugs

by 1998 (Hansenby 1998 (Hansen et alet al, 2004). However,, 2004). However,

the risk of relapse leading to hospitalisationthe risk of relapse leading to hospitalisation

was not reduced during the study period.was not reduced during the study period.

No other major change affecting the treat-No other major change affecting the treat-

ment of patients with affective disordersment of patients with affective disorders

took place during the investigation period.took place during the investigation period.

Patients with bipolar affective disorderPatients with bipolar affective disorder

were treated with older antipsychotics,were treated with older antipsychotics,

lithium or anticonvulsants and mainlylithium or anticonvulsants and mainly

SSRIs during depressive episodes (LichtSSRIs during depressive episodes (Licht etet

alal, 2002, 2003). Atypical antipsychotics, 2002, 2003). Atypical antipsychotics

for treatment of acute mania or as main-for treatment of acute mania or as main-

tenance treatment for bipolar disorder weretenance treatment for bipolar disorder were

introduced in Denmark in 2000. No majorintroduced in Denmark in 2000. No major

organisational change has taken place inorganisational change has taken place in
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the treatment of patients with affective dis-the treatment of patients with affective dis-

orders and the number of available psychi-orders and the number of available psychi-

atric in-patient beds in Denmark was stableatric in-patient beds in Denmark was stable

throughout the investigating period.throughout the investigating period.

As in prior studies, the risk of relapseAs in prior studies, the risk of relapse

was found to increase with the number ofwas found to increase with the number of

episodes in depressive and bipolar disordersepisodes in depressive and bipolar disorders

in our study, suggesting that in clinicalin our study, suggesting that in clinical

practice the availability of newer anti-practice the availability of newer anti-

depressants did not alter the progressivedepressants did not alter the progressive

deteriorating course of the illness. It is rea-deteriorating course of the illness. It is rea-

sonable to assume that the majority ofsonable to assume that the majority of

patients in the study were treated in thepatients in the study were treated in the

acute depressive phase (patients withacute depressive phase (patients with

depressive or bipolar affective disorders)depressive or bipolar affective disorders)

or in the maintenance phase (patients withor in the maintenance phase (patients with

depressive disorder) with newer antidepres-depressive disorder) with newer antidepres-

sants, but a possible better compliance andsants, but a possible better compliance and

reduced cycle acceleration related to thesereduced cycle acceleration related to these

drugs did not improve the course of illnessdrugs did not improve the course of illness

substantially. In accordance with our find-substantially. In accordance with our find-

ings, a recent study from Iceland showedings, a recent study from Iceland showed

that the rate of out-patient visits and admis-that the rate of out-patient visits and admis-

sion rates increased during the periodsion rates increased during the period

1989–2000 despite a dramatic increase in1989–2000 despite a dramatic increase in

the sales of antidepressants (Helgasonthe sales of antidepressants (Helgason etet

alal, 2004)., 2004).

The possibility cannot be excluded thatThe possibility cannot be excluded that

the course of depressive or bipolar illnessthe course of depressive or bipolar illness

has ameliorated in recent times in terms ofhas ameliorated in recent times in terms of

measures other than those used in ourmeasures other than those used in our

study. It might be that newer antidepres-study. It might be that newer antidepres-

sants improve the course of illness withoutsants improve the course of illness without

this being reflected in a reduction in the ratethis being reflected in a reduction in the rate

of relapse leading to hospitalisation and inof relapse leading to hospitalisation and in

the effect of episodes. It is possible thatthe effect of episodes. It is possible that

newer antidepressants in naturalisticnewer antidepressants in naturalistic

settings might reduce the number of mildersettings might reduce the number of milder

depressive episodes not leading to hospitali-depressive episodes not leading to hospitali-

sation, and improve psychosocial outcome.sation, and improve psychosocial outcome.

The effect of treatment on the course ofThe effect of treatment on the course of

illness of depressive and bipolar disordersillness of depressive and bipolar disorders

inin daily clinical life warrants furtherdaily clinical life warrants further

research.research.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Patients with recent-onset depressive or bipolar disorder will on averagePatients with recent-onset depressive or bipolar disorder will on average
experience increasing risk of relapsewith the number of successive episodes.experience increasing risk of relapsewith the number of successive episodes.

&& The availability of newer antidepressant drugs does not seem to stop theThe availability of newer antidepressant drugs does not seem to stop the
progressiveworsening of these illnesses.progressiveworsening of these illnesses.

&& There is a need for research into methods of early intervention in depressive andThere is a need for research into methods of early intervention in depressive and
bipolar disorders.bipolar disorders.

LIMITATIONSLIMITATIONS

&& The diagnoses were not validated.The diagnoses were not validated.

&& The results relate to patients who had been admitted to a psychiatric hospital atThe results relate to patients who had been admitted to a psychiatric hospital at
least once.least once.

&& The results relate to readmission rather than to relapse.The results relate to readmission rather than to relapse.
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