
BackgroundBackground The effectof recentThe effectof recent

increases in antidepressant prescribing onincreases in antidepressantprescribing on

population suicide rates is uncertain.population suicide rates is uncertain.

AimsAims To investigate the relationshipTo investigate the relationship

between antidepressant sales and trendsbetween antidepressant sales and trends

in suicide rates.in suicide rates.

MethodMethod Graphical and quantitativeGraphical and quantitative

assessmentoftrends in suicide andassessmentof trends in suicide and

antidepressant sales in Norway,Sweden,antidepressant sales in Norway,Sweden,

Denmark and Finland.Denmark and Finland.

ResultsResults Suiciderates declinedin all fourSuiciderates declinedin all four

countries during the1990s, whereascountries during the1990s, whereas

antidepressant sales increased by 3- to 4-antidepressant sales increased by 3- to 4-

fold.Decreasingfold.Decreasing suicide rates in Swedensuicide rates in Sweden

and Denmarkpreceded the rise in anti-and Denmarkpreceded therise in anti-

depressant salesbyover10 years, althoughdepressant salesbyover10 years, although

thereductions accelerated between1988the reductions accelerated between1988

and1990.In Norway, amodest but short-and1990.In Norway, amodest but short-

lived decline in suicide rates began aroundlived decline in suicide rates began around

the time ofthe increase in antidepressantthe time ofthe increase in antidepressant

sales.In Finland, decreases inmale suicidesales.In Finland, decreases inmale suicide

rates and to a lesser extent in femalerates and to a lesser extent in female

suicide rates began around the time ofsuicide rates began around the time of

increased antidepressant sales.In all fourincreased antidepressant sales.In all four

countries decreases in suicide ratescountries decreases in suicide rates

appeared to precede thewidespreaduseappeared to precede thewidespreaduse

of SSRIs.of SSRIs.

ConclusionsConclusions WefoundmixedevidenceWefoundmixedevidence

that increases in antidepressant sales havethat increases in antidepressant sales have

coincidedwith a reduction incoincidedwith a reduction in thenumberthenumber

of suicidesinNordiccountries.of suicidesinNordiccountries.
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There are concerns that selective serotoninThere are concerns that selective serotonin

reuptake inhibitors (SSRIs) may precipitatereuptake inhibitors (SSRIs) may precipitate

suicidal behaviour in some individualssuicidal behaviour in some individuals

(Healy, 2003). In the UK, the Medicines(Healy, 2003). In the UK, the Medicines

and Healthcare products Regulatoryand Healthcare products Regulatory

Agency (MHRA) recently concluded thatAgency (MHRA) recently concluded that

a modest increase in the risk of self-harma modest increase in the risk of self-harm

in SSRI users could not be ruled out, butin SSRI users could not be ruled out, but

that there was too little evidence availablethat there was too little evidence available

to assess the suicide risk (Medicines andto assess the suicide risk (Medicines and

Healthcare products Regulatory Agency,Healthcare products Regulatory Agency,

2004). In contrast, an analysis of secular2004). In contrast, an analysis of secular

trends in antidepressant prescribing andtrends in antidepressant prescribing and

suicide in the Nordic countries, basedsuicide in the Nordic countries, based

mainly on data for the period 1990–1996,mainly on data for the period 1990–1996,

suggests that reductions in the suicide ratesuggests that reductions in the suicide rate

coincided with increased antidepressantcoincided with increased antidepressant

prescribing (Isacsson, 2000). However,prescribing (Isacsson, 2000). However,

time trends in antidepressant prescribingtime trends in antidepressant prescribing

and suicide in other countries provide con-and suicide in other countries provide con-

flicting evidence for this hypothesisflicting evidence for this hypothesis

(Gunnell & Ashby, 2004). In this paper(Gunnell & Ashby, 2004). In this paper

we update Isacsson’s analysis with morewe update Isacsson’s analysis with more

recent data on antidepressant sales andrecent data on antidepressant sales and

suicide rates in the Nordic countries. Insuicide rates in the Nordic countries. In

addition, we extend his time series furtheraddition, we extend his time series further

back in time to investigate whether theback in time to investigate whether the

reductions in suicide in these countriesreductions in suicide in these countries

coincided with or pre-dated the increasescoincided with or pre-dated the increases

in antidepressant sales.in antidepressant sales.

METHODMETHOD

Data on suicide rates from the year 1961Data on suicide rates from the year 1961

and levels of antidepressant prescribingand levels of antidepressant prescribing

for as long a time period as was availablefor as long a time period as was available

(in all cases before 1990) were obtained(in all cases before 1990) were obtained

from Statistics Norway, the Norwegianfrom Statistics Norway, the Norwegian

Institute of Public Health, StatisticsInstitute of Public Health, Statistics

Sweden, the National Board of HealthSweden, the National Board of Health

and Welfare (Sweden), the National Boardand Welfare (Sweden), the National Board

of Health (Denmark), the Danish Associa-of Health (Denmark), the Danish Associa-

tion of the Pharmaceutical Industry (Lif),tion of the Pharmaceutical Industry (Lif),

Statistics Finland and the National AgencyStatistics Finland and the National Agency

for Medicines (Finland).for Medicines (Finland).

The data on suicide rates for NorwayThe data on suicide rates for Norway

and Sweden were available up to 2002,and Sweden were available up to 2002,

the data for Denmark were available upthe data for Denmark were available up

to 2000 and the data for Finland wereto 2000 and the data for Finland were

available up to 2003. We were also ableavailable up to 2003. We were also able

to obtain age-specific suicide trend datato obtain age-specific suicide trend data

for Sweden and Norway. Antidepressantfor Sweden and Norway. Antidepressant

sales data, expressed in terms of definedsales data, expressed in terms of defined

daily doses (DDDs) for SSRIs and otherdaily doses (DDDs) for SSRIs and other

antidepressants, were available up to 2003antidepressants, were available up to 2003

for all four countries. Data on total anti-for all four countries. Data on total anti-

depressant and SSRI prescribing weredepressant and SSRI prescribing were

available from 1974 and 1990 respectivelyavailable from 1974 and 1990 respectively

for Norway, from 1977 and 1991for Norway, from 1977 and 1991

respectively for Sweden, from 1990 forrespectively for Sweden, from 1990 for

both for Denmark and from 1985 andboth for Denmark and from 1985 and

1989 respectively for Finland.1989 respectively for Finland.

We plotted separate graphs for each ofWe plotted separate graphs for each of

the four countries to enable us to comparethe four countries to enable us to compare

the time trends in levels of antidepressantthe time trends in levels of antidepressant

prescribing with the trends in overall andprescribing with the trends in overall and

gender-specific suicide rates. For Norwaygender-specific suicide rates. For Norway

and Sweden we also plotted age- andand Sweden we also plotted age- and

gender-specific suicide rates for three agegender-specific suicide rates for three age

groups (15–24, 25–44 andgroups (15–24, 25–44 and 4445 years), as45 years), as

data from other countries suggest that timedata from other countries suggest that time

trends in suicide rates vary with agetrends in suicide rates vary with age

(Cantor, 2000).(Cantor, 2000).

To estimate the years (with 95% CI) inTo estimate the years (with 95% CI) in

which changes in trends in suicide rateswhich changes in trends in suicide rates

occurred we used Joinpoint softwareoccurred we used Joinpoint software

version 2.7 (available from http://srab.cancer.version 2.7 (available from http://srab.cancer.

gov/joinpoint). Join-point regression is agov/joinpoint). Join-point regression is a

form of analysis in which trend data areform of analysis in which trend data are

described by a number of contiguous lineardescribed by a number of contiguous linear

segments and ‘join points’ where trendssegments and ‘join points’ where trends

change (Kimchange (Kim et alet al, 2000). Permutation tests, 2000). Permutation tests

are used to determine the minimum numberare used to determine the minimum number

of join points required to provide anof join points required to provide an

adequate fit to the data.adequate fit to the data.

RESULTSRESULTS

In all four countries, SSRI sales rose rapidlyIn all four countries, SSRI sales rose rapidly

from around 1991–1993 onwards (Fig. 1).from around 1991–1993 onwards (Fig. 1).

In Sweden and Norway there was someIn Sweden and Norway there was some

evidence of a brief compensatory declineevidence of a brief compensatory decline

in the sales of other antidepressants, butin the sales of other antidepressants, but

this effect was short-lived. The net effectthis effect was short-lived. The net effect

on overall antidepressant sales of theon overall antidepressant sales of the

increase in the use of SSRIs in the 1990sincrease in the use of SSRIs in the 1990s

was that by 2000 overall levels of anti-was that by 2000 overall levels of anti-

depressant sales in all four countries weredepressant sales in all four countries were

3- to 4-fold greater than in 1990.3- to 4-fold greater than in 1990.

NorwayNorway

The Norwegian statistics show that after aThe Norwegian statistics show that after a

steady rise in suicide rates throughout thesteady rise in suicide rates throughout the

1970s and 1980s, the rates began to decline1970s and 1980s, the rates began to decline

around 1990, which partly coincided witharound 1990, which partly coincided with

the period when SSRIs were introducedthe period when SSRIs were introduced
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Relationship between antidepressant salesRelationship between antidepressant sales

and secular trends in suicide ratesand secular trends in suicide rates

in the Nordic countriesin the Nordic countries
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and sales of antidepressants increasedand sales of antidepressants increased

markedly (Fig. 1a). However, after 3 yearsmarkedly (Fig. 1a). However, after 3 years

of decline (1992–1994), suicide rates thenof decline (1992–1994), suicide rates then

stabilised, despite large increases in SSRIstabilised, despite large increases in SSRI

sales (Fig. 1a). In age-specific analysessales (Fig. 1a). In age-specific analyses

(Fig. 2a and b) it is clear that this reduction(Fig. 2a and b) it is clear that this reduction

and subsequent levelling out of previouslyand subsequent levelling out of previously

rising suicide rates occurred in all age/gen-rising suicide rates occurred in all age/gen-

der categories except for femaleder categories except for female

individuals aged 15–24 years.individuals aged 15–24 years.

SwedenSweden

In Sweden, in contrast to Norway, suicideIn Sweden, in contrast to Norway, suicide

rates have been declining steadily sincerates have been declining steadily since

the 1970s, many years before the risethe 1970s, many years before the rise

in SSRI sales in the early 1990s (Fig.in SSRI sales in the early 1990s (Fig.

1b), but the decline (again in contrast1b), but the decline (again in contrast

to Norway) also continued after theto Norway) also continued after the

introduction of SSRIs in Sweden. It isintroduction of SSRIs in Sweden. It is

noteworthy that although age-specificnoteworthy that although age-specific

decreases in suicide rates continued indecreases in suicide rates continued in

men and women aged over 25 yearsmen and women aged over 25 years

throughout the period of increased SSRIthroughout the period of increased SSRI

sales, any such declines were lesssales, any such declines were less markedmarked

or absent in individuals agedor absent in individuals aged 15–2415–24

(Fig. 2c and d). As in Norway, there was(Fig. 2c and d). As in Norway, there was

a reduction in the sales ofa reduction in the sales of

other antidepressants in the years afterother antidepressants in the years after

the introduction of SSRIs in Swedenthe introduction of SSRIs in Sweden

(Fig. 1b).(Fig. 1b).
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Fig. 1Fig. 1 Number of suicidesNumber of suicides v.v. SSRI and other antidepressant sales in (a) Norway (1961^2002), (b) Sweden (1961^2002), (c) Denmark (1961^2000) and (d) FinlandSSRI and other antidepressant sales in (a) Norway (1961^2002), (b) Sweden (1961^2002), (c) Denmark (1961^2000) and (d) Finland

(1961^2003). SSRI, selective serotonin reuptake inhibitor; DDD, defined daily dose.(1961^2003). SSRI, selective serotonin reuptake inhibitor; DDD, defined daily dose. , total;, total; , male;, male; . . . . . .. . . . . . , female; �, female; �&&�,DDD (SSRI); ��,DDD (SSRI); �xx�,DDD (other�,DDD (other

antidepressant).antidepressant).

Fig. 2Fig. 2 Number of suicides (per100 000 inhabitants, smoothed by 3-year moving averages)Number of suicides (per100 000 inhabitants, smoothed by 3-year moving averages) vv. SSRI sales by age group in Norway for (a) males and (b) females, and in. SSRI sales by age group in Norway for (a) males and (b) females, and in

Sweden for (c)males and (d) females, for theperiod1961^2002. SSRI, selective serotonin reuptake inhibitor; DDD, defineddaily dose.�Sweden for (c)males and (d) females, for theperiod1961^2002. SSRI, selective serotonin reuptake inhibitor;DDD, defineddailydose.�&&�,DDD (SSRI);�,DDD (SSRI); ,,5545 years45 years

(3-year moving average);(3-year moving average); , 25^44 years (3-year moving average);, 25^44 years (3-year moving average); . . . . . .. . . . . . , 15^24 years (3-year moving average)., 15^24 years (3-year moving average).
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DenmarkDenmark

The Danish statistics (Fig. 1c) clearly showThe Danish statistics (Fig. 1c) clearly show

a steady rise in male and female suicidea steady rise in male and female suicide

rates throughout the 1960s and 1970s, withrates throughout the 1960s and 1970s, with

a marked peak around 1980. Subsequently,a marked peak around 1980. Subsequently,

suicide rates declined in both genders,suicide rates declined in both genders,

around 10 years before the introductionaround 10 years before the introduction

of SSRIs in Denmark and the associatedof SSRIs in Denmark and the associated

increase in levels of antidepressant use.increase in levels of antidepressant use.

The decline in suicide rates has continuedThe decline in suicide rates has continued

over the period of increased SSRI sales.over the period of increased SSRI sales.

However, the rates of decline appearedHowever, the rates of decline appeared

to increase somewhat in the 1990s,to increase somewhat in the 1990s,

particularly in women.particularly in women.

FinlandFinland

In Finland, after increases in suicide rates inIn Finland, after increases in suicide rates in

the 1960s, 1970s and 1980s, declines in thethe 1960s, 1970s and 1980s, declines in the

overall and male suicide rates, and to aoverall and male suicide rates, and to a

lesser extent in the female suicide rates,lesser extent in the female suicide rates,

coincided with the introduction andcoincided with the introduction and

increased sale of SSRIs (Fig. 1d).increased sale of SSRIs (Fig. 1d).

Join-point analysisJoin-point analysis

For Norway, Sweden and Denmark theFor Norway, Sweden and Denmark the

most appropriate model of secular trendsmost appropriate model of secular trends

in suicide rates included two join pointsin suicide rates included two join points

whereas for Finland three join pointswhereas for Finland three join points

provided the best fit to the data. Theprovided the best fit to the data. The

estimated join points and their 95% confi-estimated join points and their 95% confi-

dence intervals are shown in Table 1 fordence intervals are shown in Table 1 for

models with one, two and three join points,models with one, two and three join points,

and the model of best fit is denoted in boldand the model of best fit is denoted in bold

type.type. PP-values for a test of the difference in-values for a test of the difference in

slopes at each join point in the fitted modelslopes at each join point in the fitted model

are also shown.are also shown.

For the best-fitting model for Norway,For the best-fitting model for Norway,

the 2 years in which changes in trendsthe 2 years in which changes in trends

occurred were 1967 (95% CI 1963–occurred were 1967 (95% CI 1963–

1991), when suicide rates began to rise,1991), when suicide rates began to rise,

and 1988 (95% CI 1985–1999), when sui-and 1988 (95% CI 1985–1999), when sui-

cide rates began to fall. A third change,cide rates began to fall. A third change,

namely the levelling out of rates describednamely the levelling out of rates described

above, was also identified in 1995 (95%above, was also identified in 1995 (95%

CI 1986–2001) in a model with three joinCI 1986–2001) in a model with three join

points, although this is not the model ofpoints, although this is not the model of

best fit. Similarly, for Sweden 2 years werebest fit. Similarly, for Sweden 2 years were

identified, namely 1968 (95% CI 1965–identified, namely 1968 (95% CI 1965–

1970), when rates began to decline and1970), when rates began to decline and

1988 (95% CI 1985–1991), when there1988 (95% CI 1985–1991), when there

was an accelerated rate of decline aswas an accelerated rate of decline as

described previously by Carlstendescribed previously by Carlsten et alet al

(2001). The two join points that were(2001). The two join points that were

identified in the Danish suicide data wereidentified in the Danish suicide data were

1982 (95% CI 1978–1986) and 19891982 (95% CI 1978–1986) and 1989

(95% CI 1985–1995), the latter year corre-(95% CI 1985–1995), the latter year corre-

sponding to an increase in the rate of de-sponding to an increase in the rate of de-

cline that began around 1982. In Finland,cline that began around 1982. In Finland,

the best-fitting model included the follow-the best-fitting model included the follow-

ing three join points: 1977 (95% CIing three join points: 1977 (95% CI

1972–1981), after which suicide rates rose;1972–1981), after which suicide rates rose;

1983 (95% CI 1979–1987), when rates1983 (95% CI 1979–1987), when rates

rose again, and 1990 (95% CI 1988–rose again, and 1990 (95% CI 1988–

1993), when they1993), when they began to fall. In eachbegan to fall. In each

of the final (best-of the final (best-fitting) models,fitting) models, PP-values-values

provide strongprovide strong evidence (evidence (PP<0.005) for a dif-<0.005) for a dif-

ference in slopesference in slopes at the most recent joinat the most recent join

point (1988–1990).point (1988–1990).

DISCUSSIONDISCUSSION

Trends in suicide rates in Nordic countriesTrends in suicide rates in Nordic countries

in the 10-year time period before and afterin the 10-year time period before and after

the introduction of SSRIs provide mixedthe introduction of SSRIs provide mixed

evidence that increased sales have resultedevidence that increased sales have resulted

in a reduction in suicides. In Norway, thein a reduction in suicides. In Norway, the

period when the greatest increases in anti-period when the greatest increases in anti-

depressant sales occurred was characteriseddepressant sales occurred was characterised

by relatively stable suicide rates. Theby relatively stable suicide rates. The

decline in suicide rates in Denmark anddecline in suicide rates in Denmark and

Sweden pre-dated the introduction of theSweden pre-dated the introduction of the

SSRIs by more than 10 years, and theSSRIs by more than 10 years, and the

suicide rates in these countries continuedsuicide rates in these countries continued

to decrease thereafter. The strongestto decrease thereafter. The strongest

evidence of an association betweenevidence of an association between

increases in antidepressant sales and aincreases in antidepressant sales and a

decrease in suicide rates was seen indecrease in suicide rates was seen in

Finland, where reductions in suicide ratesFinland, where reductions in suicide rates

coincided with the introduction andcoincided with the introduction and

increasing use of SSRIs. However, suchincreasing use of SSRIs. However, such

effects were most marked in men, despiteeffects were most marked in men, despite

the fact that women are the greatest consu-the fact that women are the greatest consu-

mers of antidepressants. The decline maymers of antidepressants. The decline may

be partly explained by Finland’s vigorousbe partly explained by Finland’s vigorous

national suicide prevention programme,national suicide prevention programme,

which was initiated around this timewhich was initiated around this time

(Annals of Internal Medicine, 2004),(Annals of Internal Medicine, 2004),

although more recent suicide prevention in-although more recent suicide prevention in-

itiatives in Norway (in 1992) and Swedenitiatives in Norway (in 1992) and Sweden

(in 1995) do not appear to have influenced(in 1995) do not appear to have influenced

trends in suicide in those countries (Calgarytrends in suicide in those countries (Calgary

Centre for Suicide Prevention, 2004).Centre for Suicide Prevention, 2004).

Statistical analysis suggests that in allStatistical analysis suggests that in all

four countries a decline (or an accelerationfour countries a decline (or an acceleration

of a pre-existing decline) in suicide ratesof a pre-existing decline) in suicide rates

began around 1988–1990. This periodbegan around 1988–1990. This period

pre-dates the introduction of SSRIs (andpre-dates the introduction of SSRIs (and

certainly their widespread use), althoughcertainly their widespread use), although

the 95% confidence intervals for the yearthe 95% confidence intervals for the year

in which suicide rates began to declinein which suicide rates began to decline

extend to 1999 for Norway, to 1991 forextend to 1999 for Norway, to 1991 for

Sweden, to 1995 for Denmark and toSweden, to 1995 for Denmark and to

1993 for Finland. These results are derived1993 for Finland. These results are derived

from models that fit linear segments to non-from models that fit linear segments to non-

linear data. Although the positions of thelinear data. Although the positions of the

join points of these segments provide usefuljoin points of these segments provide useful

estimates of the years in which trends inestimates of the years in which trends in

suicide rates changed significantly, theysuicide rates changed significantly, they

represent a simplification of the observedrepresent a simplification of the observed

temporal trends, and should therefore betemporal trends, and should therefore be

treated with caution.treated with caution.

Our findings contrast with a previousOur findings contrast with a previous

assessment of trends in antidepressantassessment of trends in antidepressant
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Table1Table1 Results of join-point analysis of suicide rates in the Nordic countries from1961to 2000^2002Results of join-point analysis of suicide rates in the Nordic countries from1961to 2000^200211

Number ofNumber of

join pointsjoin points

Join point (95% CI)Join point (95% CI) PP22 Join point (95% CI)Join point (95% CI) PP Join point (95% CI)Join point (95% CI) PP

NorwayNorway

33 19671967 (1962^1990) 0.04(1962^1990) 0.04 19881988 (1963^1998)(1963^1998)550.010.01 19951995 (1986^2001) 0.04(1986^2001) 0.04

22 19671967 (1963^1991) 0.09(1963^1991) 0.09 19881988 (1985^1999)(1985^1999) 550.010.01

11 19881988 (1986^1989)(1986^1989)550.010.01

SwedenSweden

33 19701970 (1962^1971)(1962^1971)33 19711971 (1966^1992)(1966^1992)33 19881988 (1982^2001)(1982^2001)550.010.01

22 19681968 (1965^1970)(1965^1970) 550.010.01 19881988 (1985^1991)(1985^1991) 550.010.01

11 19691969 (1967^1972)(1967^1972)550.010.01

DenmarkDenmark

33 19791979 (1976^1980)(1976^1980)33 19801980 (1979^1982)(1979^1982)33 19891989 (1985^1994)(1985^1994)550.010.01

22 19821982 (1978^1986) 0.01(1978^1986) 0.01 19891989 (1985^1995)(1985^1995)550.010.01

11 19851985 (1983^1988)(1983^1988)550.010.01

FinlandFinland

33 19771977 (1972^1981) 0.04(1972^1981) 0.04 19831983 (1979^1987) 0.01(1979^1987) 0.01 19901990 (1988^1993)(1988^1993)550.010.01

22 19861986 (1962^1993) 0.45(1962^1993) 0.45 19901990 (1988^2002) 0.05(1988^2002) 0.05

11 19921992 (1990^1994)(1990^1994)550.010.01

1. Bold typeface denotes best fit.1. Bold typeface denotes best fit.
2.2. PP values are for a difference in slope at each join point.values are for a difference in slope at each join point.
3.3. PP values not calculated because the informationmatrix is singular.values not calculated because the informationmatrix is singular.
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prescribing and suicide rates in the Nordicprescribing and suicide rates in the Nordic

countries (Isacsson, 2000). The limitedcountries (Isacsson, 2000). The limited

period covered by the suicide data thatperiod covered by the suicide data that

were presented in Isacsson’s study meantwere presented in Isacsson’s study meant

that it was impossible to distinguishthat it was impossible to distinguish

between short-term and longer-term trendsbetween short-term and longer-term trends

in suicide rate (Isacsson, 2000). Ourin suicide rate (Isacsson, 2000). Our

analysis suggests that the favourable trendsanalysis suggests that the favourable trends

in two of the four countries studied reflect ain two of the four countries studied reflect a

longer-term favourable trend in suicidelonger-term favourable trend in suicide

rates. However, we did find evidence thatrates. However, we did find evidence that

declining rates of suicide in Sweden acceler-declining rates of suicide in Sweden acceler-

ated around 1988ated around 1988, shortly before the wide-, shortly before the wide-

spread use of SSRIs in the 1990s. Thisspread use of SSRIs in the 1990s. This

finding is consistent with another assess-finding is consistent with another assess-

ment of the association between anti-ment of the association between anti-

depressant prescribing and suicide rates indepressant prescribing and suicide rates in

Sweden up to 1997 which reported thatSweden up to 1997 which reported that

the introduction of SSRIs coincided withthe introduction of SSRIs coincided with

an increased rate of decline in suicidean increased rate of decline in suicide

rates (Carlstenrates (Carlsten et alet al, 2001), but that this, 2001), but that this

change pre-dated the large increases inchange pre-dated the large increases in

antidepressant sales.antidepressant sales.

Prescribing trends and suicidePrescribing trends and suicide
rates in other countriesrates in other countries

Evidence from other ecological investiga-Evidence from other ecological investiga-

tions is mixed. Studies in the USA (Olfsontions is mixed. Studies in the USA (Olfson etet

alal, 2003; Grunebaum, 2003; Grunebaum et alet al, 2004), Australia, 2004), Australia

(Hall(Hall et alet al, 2003) and Hungary (Rihmer, 2003) and Hungary (Rihmer etet

alal, 2001) report trends which suggest a, 2001) report trends which suggest a

favourable effect of antidepressants onfavourable effect of antidepressants on

suicide rates, whereas findings from Icelandsuicide rates, whereas findings from Iceland

(Helgason(Helgason et alet al, 2004), Italy (Barbui, 2004), Italy (Barbui et alet al,,

1999) and England (Gunnell & Ashby,1999) and England (Gunnell & Ashby,

2004) do not support this. The main limita-2004) do not support this. The main limita-

tion of those analyses, as well as those intion of those analyses, as well as those in

the present study, is that there are manythe present study, is that there are many

complex influences on national suicidecomplex influences on national suicide

rates, including the availability of lethalrates, including the availability of lethal

methods of suicide, changing social andmethods of suicide, changing social and

economic conditions, changing levels ofeconomic conditions, changing levels of

substance misuse and birth cohort effectssubstance misuse and birth cohort effects

(Gunnell(Gunnell et alet al, 2003). Distinguishing be-, 2003). Distinguishing be-

tween the discrete effects of changing levelstween the discrete effects of changing levels

of antidepressant prescribing and those ofof antidepressant prescribing and those of

these other influences on patterns of suicidethese other influences on patterns of suicide

is challenging, as many of the factors areis challenging, as many of the factors are

strongly correlated with each other.strongly correlated with each other.

Person-based analysesPerson-based analyses
of the association betweenof the association between
antidepressants and suicidalantidepressants and suicidal
behaviourbehaviour

Recent meta-analyses of placebo-controlledRecent meta-analyses of placebo-controlled

randomised trials of SSRIs (randomised trials of SSRIs (WhittingtonWhittington etet

alal, 2004; Fergusson, 2004; Fergusson et alet al, 2005; Gunnell, 2005; Gunnell

et alet al, 2005) have provided evidence that, 2005) have provided evidence that

SSRIs are associated with an increased riskSSRIs are associated with an increased risk

of non-fatal suicidal behaviour in childrenof non-fatal suicidal behaviour in children

and adults. As most of these trials were ofand adults. As most of these trials were of

short duration, it is uncertain whether suchshort duration, it is uncertain whether such

increased risks may be offset by a longer-increased risks may be offset by a longer-

term reduction in risk among those takingterm reduction in risk among those taking

antidepressants for the recommendedantidepressants for the recommended

period of up to 6 months. There were in-period of up to 6 months. There were in-

sufficient numbers of participants recruitedsufficient numbers of participants recruited

to the trials to allow investigation of anyto the trials to allow investigation of any

beneficial or adverse effects of SSRIs onbeneficial or adverse effects of SSRIs on

suicide deaths (Gunnellsuicide deaths (Gunnell et alet al, 2005), high-, 2005), high-

lighting the importance of using observa-lighting the importance of using observa-

tional studies to investigate this issue. It istional studies to investigate this issue. It is

noteworthy that observational studiesnoteworthy that observational studies

provide no strong evidence that SSRIs differprovide no strong evidence that SSRIs differ

from tricyclic antidepressants with regardfrom tricyclic antidepressants with regard

to the risk of suicidal behaviour (Martinezto the risk of suicidal behaviour (Martinez

et alet al, 2005)., 2005).

LimitationsLimitations

Our analysis has several limitations. First,Our analysis has several limitations. First,

we employed an ecological study designwe employed an ecological study design

using national sources of prescribing andusing national sources of prescribing and

suicide data. We have not investigated thesuicide data. We have not investigated the

influence of antidepressant treatment oninfluence of antidepressant treatment on

suicide risk. Furthermore, because the pre-suicide risk. Furthermore, because the pre-

scribing data are sales data rather than datascribing data are sales data rather than data

on person-based consumption of anti-on person-based consumption of anti-

depressants, the number of individualsdepressants, the number of individuals

who took antidepressants will be over-who took antidepressants will be over-

estimated. Second, we were unable toestimated. Second, we were unable to

determine the extent to which increases indetermine the extent to which increases in

sales were a result of growing numbers ofsales were a result of growing numbers of

each of the following: people who had beeneach of the following: people who had been

newly prescribed an SSRI; long-term users;newly prescribed an SSRI; long-term users;

or a combination of the two. Third, weor a combination of the two. Third, we

have not taken into account other influ-have not taken into account other influ-

ences on temporal trends in suicide ratesences on temporal trends in suicide rates

(e.g. changes in the levels of unemploy-(e.g. changes in the levels of unemploy-

ment, divorce or substance misuse) (Gun-ment, divorce or substance misuse) (Gun-

nellnell et alet al, 2003). Fourth, we were unable, 2003). Fourth, we were unable

to obtain age- and gender-specific prescrib-to obtain age- and gender-specific prescrib-

ing data for the four countries, so we wereing data for the four countries, so we were

unable to investigate whether age-specificunable to investigate whether age-specific

trends in suicide rates mirrored those fortrends in suicide rates mirrored those for

prescribing. However, analyses from otherprescribing. However, analyses from other

countries suggest that antidepressant pre-countries suggest that antidepressant pre-

scribing increased by 2-fold or more in allscribing increased by 2-fold or more in all

age/gender categories in the 1990sage/gender categories in the 1990s

(Middleton(Middleton et alet al, 2001; Hall, 2001; Hall et alet al, 2003),, 2003),

which indicates that our use of all-age datawhich indicates that our use of all-age data

will not seriously bias our interpretationwill not seriously bias our interpretation

of the overall trends within specific age/of the overall trends within specific age/

gender categories. Finally, our analysisgender categories. Finally, our analysis

was restricted to four countries. As high-was restricted to four countries. As high-

lighted above, there is mixed evidence fromlighted above, there is mixed evidence from

other countries concerning the effect ofother countries concerning the effect of

increased levels of antidepressant prescrib-increased levels of antidepressant prescrib-

ing on suicide rates.ing on suicide rates.

ImplicationsImplications

Although there is broad consensus aboutAlthough there is broad consensus about

the effectiveness of SSRIs in treatingthe effectiveness of SSRIs in treating

depression, the evidence that the declinedepression, the evidence that the decline

in suicide rates which was seen in Norway,in suicide rates which was seen in Norway,

Sweden, Denmark and Finland in the 1990sSweden, Denmark and Finland in the 1990s

resulted from increased antidepressantresulted from increased antidepressant

prescribing is not clear-cut. A more detailedprescribing is not clear-cut. A more detailed

understanding of the factors that haveunderstanding of the factors that have

contributed to recent declines in suicidecontributed to recent declines in suicide

rates in the Nordic countries is required.rates in the Nordic countries is required.

Elucidation of these factors will help toElucidation of these factors will help to

inform the development of evidence-basedinform the development of evidence-based

suicide prevention policies.suicide prevention policies.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& The evidence that increased antidepressant sales have had a beneficial effect onThe evidence that increased antidepressant sales have had a beneficial effect on
population suicide rates is equivocal.population suicide rates is equivocal.

&& Explanations for the recent favourable trends in suicide rates in Norway, Sweden,Explanations for the recent favourable trends in suicide rates in Norway, Sweden,
Denmark and Finland should be clarified.Thesemay help to inform national suicideDenmark and Finland should be clarified.Thesemay help to inform national suicide
prevention policies.prevention policies.

&& Frequent and careful patientmonitoring during the early stages of treatmentwithFrequent and careful patientmonitoring during the early stages of treatmentwith
antidepressants is important.antidepressants is important.

LIMITATIONSLIMITATIONS

&& This is an ecological study.We have not investigated the effect of antidepressantThis is an ecological study.We have not investigated the effect of antidepressant
treatment on suicide risk.treatment on suicide risk.

&& Wehave not taken into account other influences on temporal trends in suicideWe have not taken into account other influences on temporal trends in suicide
rates (e.g. changes in the levels of unemployment, divorce or substancemisuse).rates (e.g. changes in the levels of unemployment, divorce or substancemisuse).

&& Wewere unable to distinguish the extent towhich increases in antidepressantWewere unable to distinguish the extent towhich increases in antidepressant
sales were a result of growing numbers of peoplewho had been newly prescribed asales were a result of growing numbers of peoplewho had been newly prescribed a
selective serotonin reuptake inhibitor, long-term users, or a combination of the two.selective serotonin reuptake inhibitor, long-term users, or a combination of the two.
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