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Objective: To examine if the suicide rate of older adults prescribed antidepressants
varies with age and to assess the proportion of older adults who died by suicide that bad
recently been prescribed antidepressants. Methods: A population-based cobort study
using a nationwide linkage of individual-level records was conducted on all persons
aged 50+ living in Denmark during 1996—2006 (1,215,524 men and 1,343,568
women). Suicide rates by treatment status were calculated using data on all antide-
pressant prescriptions redeemed at pharmacies. Results: Individuallevel data covered
9,354,620 and 10,720,639 person-years for men and women, respectively. Men aged
50—59 who received antidepressants bad a mean suicide rate of 185 (95% confidence
interval [CI]: 160—211) per 100,000, whereas for those aged 80+ the rate was 119 (95%
CI: 91—146). For women, the corresponding values were 82 (95% CI: 70—94) and 28
(95% CI: 20—35). Logistic regression showed a 2% and 3% decline in the rate for men
and women, respectively, considered in treatment with antidepressants, with each
additional year of age. An opposite trend was found for persons not in treatment. Fewer
persons aged 80+ dying by suicide bad received antidepressant prescriptions during the
last montbs of life than younger persons. Conclusion: An age-dependent decline in
suicide rate for antidepressant recipients was identified. One reason could be that older
adults respond better to antidepressants than younger age groups. Still, the increasing
gap with age between estimated prevalence of depression and antidepressant
prescription rate in persons dying by suicide underscores the need for assessment of
depression in the oldest old. (Am ] Geriatr Psychiatry 2014; 22:25—33)
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O n a worldwide level, suicide rates are highest behavior should not be examined as a unitary
in later life.! It has been emphasized that phenomenon among those over age 65.> Although
older adults are a diverse population, and suicidal antidepressants are indicated treatment for major
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Age-Related Response to Antidepressants

depression in mid- and late life and major depression
is a strong risk factor for suicide,’ ° little is known
about their impact on rate of suicide in older adults.
Research indicates a complex association between
antidepressants, age, and suicide. A meta-analysis of
372 double-blinded, randomized trials found a higher
relative risk of suicidal ideation and behavior for
participants under age 25, no effect for those aged
25—64, and reduced risk for those aged 65 and over
when comparing antidepressant treatment with
placebo.” This finding is partially supported by other
studies.> 1! Nevertheless, the indication of benefit
with respect to suicide risk in older adults warrants
further examination.

Although the rate of major depression in the
general population seems to decrease with age,'
more than 7% of older adults have been found to
present clinically significant symptoms of depres-
sion.'*!* In several developed countries, antidepres-
sants are prescribed more frequently to older adults
than to younger age groups.'” '® Still, depression is
widely under-treated in older adults."®~*' Further-
more, the proportion of suicides with major depres-
sion seems to increase with age into later life.*?
Moreover, a substantial share of older adults dying
by suicide are considered to suffer from an uniden-
tified and untreated depression.”> As a means of
reducing suicide-related morbidity and mortality in
older adults, detection and treatment of depression
has been heavily emphasized.***

It is striking contrast that older adults are
more likely to be treated with antidepressant medi-
cations than younger people despite their lower
prevalence of affective disorder. The increasing
population share of older adults underlines the
importance of examining suicide risks associated
with antidepressant medications, particularly when
considering suicide’s close association to depression
and the fact that suicide rates increase with age. Also,
is relevant to estimate how large a proportion of
older adults dying by suicide are not in treatment
with antidepressants.

Our primary objective was to examine whether the
relationship between antidepressant exposure and
suicide differs as a function of age. Second, we examined
if the proportion of persons redeeming antidepressants
during the last months before dying by suicide varied
by age. Danish linkage records allowed us to address
these questions using nationwide longitudinal data.

26

METHODS

Register records on all persons living in Denmark
during January 1, 1996, through December 31, 2006,
were assessed. In Denmark, a unique personal identifier
enables linkage on an individual level of various
administrative registers, such as the Centralized Civil
Register and the Registry of Causes of Death.

An open and dynamic cohort study design was
applied by including all persons aged 50 years and
over. People who reached the age of 50 years after
January 1, 1996, entered the study sample on the date
of their 50th birthday. Persons migrating in or out of
the country were left- or right-hand truncated at the
date of the respective event. Similarly, persons dying
by causes other than suicide were censored on the
date of death. The observation period ended on
December 31, 2006. The event of interest, death by
suicide, was defined as deaths recorded as suicide
according to the 10th revision of the International
Classification of Diseases and Related Health Problems®®
or where the manner of death was stated as suicide.

Measures

Information on all antidepressants handed out at
pharmacies, including date, drug type, and number of
pills, is available since January 1, 1995 in the Register of
Medicinal Product Statistics. Antidepressants are only
available on prescription in Denmark. Pharmacies,
furthermore, deliver medication to the homes of
people with limited mobility. Drugs were grouped into
tricyclic antidepressants (NO6AA), selective serotonin
reuptake inhibitors (SSRI: NO6AB), and other types of
antidepressants (NO6AF, NO6AG, and NO6AX).

Using these data, it is possible to follow prescription
patterns over time for each individual and form
consecutive treatment periods. A person was consid-
ered in treatment with antidepressants from the date
when a second prescription in a consecutive series
was handed in at a pharmacy. The second prescription
was preferred over the first because a substantial
proportion of people discontinue treatment with
antidepressants after having redeemed only one
prescription.”” In addition, 4 weeks of treatment is
likely to show evidence of improvement in those who
will respond to treatment,® a period that in many
cases is equivalent to the length of the first prescrip-
tion. Based on number of pills dispensed, we
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calculated when a subsequent prescription was due.
Unless a new prescription was redeemed within the
expected time frame, the person was considered as
having ended treatment on the date when the new
prescription was expected. A standard minimum
dosage of 0.75 pills per day was assumed to take
account of occasional misses. Individuals who
switched to a different type of antidepressant within
the expected time frame were from that date onward
considered as users of the new type of antidepressant.
Data covering the calendar year before study onset
(i.e., 1995) were observed to identify subjects who
were in treatment at the beginning of the observation
period (i.e., January 1, 1996). The details of these and
similar assumptions have been described elsewhere.”
We subsequently created a time-varying covariate
denoting the current treatment status of each single
individual. Additionally, variables on current age
(expressed as whole integers) and current calendar year
were created. All variables were updated on the exact
date of change.

Statistical Analyses

Average and median age-specific suicide rates
were calculated for each treatment group by gender.
The denominator for the rates was calculated from
the exact number of person-days spent in the
different strata defined by age, gender, and treatment
status. A > test was performed to evaluate the
independence of frequencies between age groups
(i.e., age group 50—59 versus 80+ years).

The relationship between age and suicide rate by
treatment status was examined using Poisson regres-
sion. The following covariates were included in the
model: calendar year (1996, 1997, ...2006), age (50, 51,
52, ...95+), and treatment status (no antidepressants,
antidepressants). To examine the impact by both
treatment categories in the same model, an interaction
term covering age and treatment status was included.
The outcome of the model was number of suicides
offset by the logarithm of person-years/100,000. By
calculating the exponential value of the estimates from
the Poisson regression, we obtained the incidence rate
ratio per 100,000 person-years. Dispersion of each
regression model was evaluated by assessing the
deviance divided by its degrees of freedom. Data
management and analyses were carried out using SAS
version 9.1.3 (2003, SAS Institute, Cary, NC).
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RESULTS

In all, 2,567,914 persons aged 50 years and over
(1,220,941 men and 1,346,973 women) were included
in the study. Of these, 772,854 men and 915,331
women entered the study on January 1, 1996, and
427,603 men and 416,406 women entered the study
on the date they reached the age of 50. During the
11 years of follow-up, 3,061 men and 1,456 women
died by suicide. The study sample was observed for
a total of 20,075,260 person-years (person-years:
9,354,620 for men, 10,720,639 for women).

With increasing age, a larger share of the older
adults was prescribed antidepressants (Tables 1
and 2). Although 110,610 person-years (3%) among
men aged 50—59 years were spent in treatment with
antidepressants, it was 59,832 (8%) among the oldest
old men aged 80+ (%> (1) = 46,912, p <0.0001). Also,
a smaller proportion of women aged 50—59 years
were in treatment with antidepressants than among
those aged 80+ (%> (1) = 90,434, p <0.0001). SSRIs
were most commonly prescribed, and the proportion
increased with age (men: Xz (1) = 40,756, p <0.0001;
women: %> (1) = 57,733, p <0.0001).

Fewer oldest old were considered to be in treat-
ment with antidepressants at the time of death by
suicide than younger persons. Among men aged
50—59 versus 80+ years, 19% and 12%, respectively,
of suicides were in treatment at the time of death
(2 (1) = 9.9, p = 0.0016). Among women, the cor-
responding percentages were 37% and 22%, respec-
tively (% (1) = 16.9, p <0.0001).

The suicide rate of men considered to be in
treatment with antidepressants declined with age.
Whereas the rate was 185 (95% confidence interval
[CI]: 160—211) per 100,000 for those aged 50—59, it
was 119 (95% CI: 91—146) for those aged 80 and over.
Among women in treatment, the suicide rate was 82
(95% CI: 70—94) per 100,000 for those aged 50—59,
whereas those aged 80+ years had a rate of 28 (95%
CI: 21-35) per 100,000.

In contrast, the mean suicide rate increased with age
for men not considered to be in treatment, from 23
(95% CI: 21—24) per 100,000 among those aged 50—59
to 68 (95% CI: 62—74) among the oldest old. Among
women not in treatment, the corresponding rates were
8(95% CI: 7—9) and 15 (95% CI: 13—17) per 100,000 for
those aged 50—59 and 80+, respectively. Although
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TABLE 1. Distribution of Person-Years, Suicide, and Suicide Rate per 100,000 with Regard to Prescriptions of Antidepressants and

Drug Type for Men Aged 50 Years and Older Living in Denmark during January 1, 1996, to December 31, 2006

Age Person-Years Number of Suicides Mean Suicide Rate Median Suicide Rate
Group (% of Age Group) (% of Age Group) per 100,000 [95% CI] per 100,000

No antidepressants 50—59 3,982,436 (97) 903 (81) 23 [21—24] 22
60—69 2,652,509 (97) 565 (78) 21 [20—23] 19
70—79 1,649,199 (95) 555 (84) 34 [31—306] 35
80+ 728,041 (92) 498 (88) 68 [62—74] 72
Antidepressants 50—59 110,610 (3) 205 (19) 185 [160—211] 183
60—69 88,810 (3) 156 (22) 176 [148—203] 166
70—79 83,183 (5) 108 (16) 130 [105—154] 133
80+ 59,832 (8) 71 (12) 119 [91—146] 127
TCA 50—59 21,740 (1) 37 3 170 [115—225] 156
60—069 20,006 (1) 37 (5 185 [125—245] 160
70—79 14,928 (1) 19 (3) 127 [70—185] 131
80+ 6,446 (1) 3 47 [-6—99] 0
SSRI 50—59 59,762 (1) 84 (8) 141 [110—171] 156
60—69 47,855 (2) 59 (8 123 [92—155] 113
70—79 49,081 (3) 51 (8) 104 [75—132] 96
80+ 39,065 (5) 37D 95 [64—125] 106
Other 50—59 29,108 (1) 84 (8) 289 [227—350] 324
60—69 20,949 (1) 60 (8) 286 [214—359] 278
70—79 19,174 (1 38 (6) 198 [135—261] 173
80+ 14,321 (2 315 216 [140—293] 207

TABLE 2. Distribution of Person-Years, Suicide, and Suicide Rate per 100,000 with Regard to Prescriptions of Antidepressants and

Drug Type for Women Aged 50 Years and Older Living in Denmark during January 1, 1996, to December 31, 2006

Age Person-Years Number of Suicides Mean Suicide Rate Median Suicide Rate
Group (% of Age Group) (% of Age Group) per 100,000 [95% CI] per 100,000

No antidepressants 50—59 3,803,697 (95) 309 (63) 8 [7-9] 8
60—69 2,709,797 (99 215 (57) 8 [7-9] 7
70—79 2,032,746 (91) 219 (65) 11 [9—12] 11
80+ 1,371,953 (87) 202 (78) 15 [13—17] 15
Antidepressants 50—59 218,669 (5) 179 37) 82 [70—94] 89
60—69 188,079 (6) 159 (43) 85 [71—98] 80
70—79 192,543 (9) 116 (35) 60 [49—71] 56
80+ 203,154 (13) 57 (22) 28 [21—35] 30
TCA 50—59 49,694 (1) 38 (8 76 [52—101] 70
60—69 52,889 (2) 40 (1D 76 [52—99] 69
70—79 48,727 (2) 31 (9) 64 [41—86] 58
80+ 30,366 (2) 8 (3 26 [8—45] 0
SSRI 50—59 121,684 (3) 71 (15) 58 [45—72] 51
60—69 94,513 (3) 60 (16) 63 [47—80] 57
70—79 97,520 (4) 38 (1D 39 [27-51] 37
80+ 119,947 (8) 25 (10) 21 [13—29] 23
Other 50—59 47,291 (1 70 (149 148 [113—183] 140
60—69 40,677 (D 59 (16) 145 [108—182] 146
70—79 46,296 (2) 47 (19 102 [72—131] 92
80+ 52,841 (3) 24 (9) 45 [27—64] 42

younger age groups present fairly similar suicide
rates, the oldest old aged 80 years and over have
markedly higher suicide rates than younger age
groups among those not prescribed antidepressants.
An opposite pattern was found for women in treat-
ment with antidepressants.

The Poisson regression analyses confirmed the
decreasing trend among those in treatment with
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antidepressants; each additional year of age was
associated with an approximately 2% decline in the
male suicide rate (incidence rate ratio: 0.98; 95% CL:
0.98—0.99; Wald = 17.7; df = 1; p <0.0001) (Table 3).
Among women in treatment, each additional year of
age was associated with a 3% decline in suicide rate
(incidence rate ratio: 0.97; 95% CI: 0.96—0.98; Wald =
63.0; df = 1; p <0.0001). Both models converged and
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TABLE 3. Poisson Regression of Current Age and Its Impact
on the Suicide Rate of Persons Aged 50 Years and
Older Living in Denmark during January 1, 1996, to
December 31, 2006

Incidence Rate Ratio

(95% CD df wald P
Men
No antidepressants 1.03 (1.03—1.049) 1 360.9 <0.0001
Antidepressants 0.98 (0.98—0.99) 1 17.7 <0.0001
Women
No antidepressants 1.02 (1.15—1.29) 1 51.4 <0.0001
Antidepressants 0.97 (0.96—0.98) 1 63.0 <0.0001

Adjusted for calendar year.

over- and under-dispersion was within acceptable
limits (i.e., close to 1).

The proportion of people who died by suicide but
had redeemed any antidepressant prescription (first
as well as subsequent prescriptions in a treatment
sequence) was found to decline with age (Tables 4
and 5). Within the last 90 days of life, fewer of
those aged 80+ years had redeemed one or more
antidepressant prescriptions than for those aged
50—59 (men: > (1) = 6.95, p = 0.0084; women: %>
(1) = 29.06, p <0.0001). Figure 1 displays that
although the proportion of people in the general
population redeeming antidepressants rose steadily
by age, an opposite trend was observed among those
dying by suicide.

DISCUSSION

We found an inverse relationship between age and
suicide rate in those considered to be in treatment
with antidepressants. This is, to our knowledge, the
first study to document this trend using data for an
entire nation of older adults and using death by
suicide as outcome. Although the proportion of
middle-aged and older adults in treatment with an
antidepressant increased with age in the second half
of life, only a small proportion of those dying by
suicide were considered to be in treatment with
antidepressants at the time of death, and that
proportion decreased with increasing age.

Age Effect

The difference between rates of persons considered
to be in treatment and not in treatment is likely to be
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due to psychiatric characteristics of the two groups.
However, distinctly different age patterns were iden-
tified for those in treatment with antidepressants
versus not in treatment. The inverse age effect of the
suicide rate for people in treatment, albeit minor in
magnitude, supports previous meta-analyses con-
cerning suicidal ideation and self-harming acts.” It
could be that antidepressant administration results in
lower levels of suicidal ideation and behavior in older
than in middle-aged adults simply because they are
a more efficient and targeted intervention for suicide
in depressed elders. However, other explanations are
also possible.

Depression might be disproportionally under-
diagnosed, and consequently not treated, in the
very high age groups.”” Such selection bias would
explain the higher suicide rate among the oldest old
who are not in treatment. Our finding of a lower
proportion of oldest old suicides receiving antide-
pressants in the time before death supports this
interpretation. It has been suggested that the very old
with depression who die by suicide are less likely to
receive treatment.>’ At the same time, one would
expect those older adults who did receive treatment
to have more severe illness (i.e., less likely to escape
detection) and to be at higher risk for suicide on that
basis. If so, then the finding that rates were signifi-
cantly lower among older adults than younger adults
who did receive treatment supports the notion that
antidepressants have a greater “protective” effect
with increasing age in the second half of life.

On the other hand, given that the oldest old
generally have higher levels of comorbid medical
illness than younger age groups, they are likely to be
in more frequent contact with general practitioners
and other healthcare providers. It is thus possible that
depression is more frequently identified and treated
in the oldest old. A possible consequence could be
that less severe depressions among older adults are
treated successfully, leaving fewer but more chronic
and treatment-resistant depressions unresolved. In
addition, more frequent visits to healthcare providers
might secure a closer follow-up with treatment and
improve adherence. Furthermore, confounding by
indication and selective survival are also a concern.
For instance, persons with a high level of suicidal
ideation might not live to reach high ages.

Investigators have argued that suicidal behavior
results from a biologic predisposition or “diathesis”
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TABLE 4. Proportion of Men Who Died by Suicide and Had Redeemed Antidepressant Prescriptions during the Last 365 Days of Life
by Drug Type Among Persons Aged 50 Years and Older Living in Denmark during January 1, 1996, to December 31, 2006

50—59 60—69 70—79 80+
N Percent N Percent N Percent N Percent P’
Antidepressants during last 1 year”

Any type 424 (38) 319 (44) 250 (38) 167 (29) 0.0003
TCAS 83 @) 76 an 52 ® 14 1)) <0.0001
SSRI® 281 25) 186 6) 179 @7 118 Q@D 0.0350
Other® 176 (16) 129 (18) 85 (13) 67 12) 0.0236

Time since last prescription before suicide

<6 mo 368 (33) 283 39 226 349 150 (26) 0.0040

<3 mo 322 29 249 35 209 (32 131 23) 0.0084

<1 mo 213 19 143 (20) 135 (20) 89 16) 0.0707

<1 wk 74 @) 42 ©) 42 © 33 © 0.4856

Notes: TCA: tricyclic antidepressant.

ay2 test of differences between age groups 50—59 and 80-+. Degrees of freedom = 1.
PThese calculations are based on any antidepressant prescription (also a first prescription).

‘Drug types are not mutually exclusive.

TABLE 5. Proportion of Women Who Died by Suicide and Had Redeemed Antidepressant Prescriptions during the Last 365 Days
of Life by Drug Type Among Persons Aged 50 Years and Older Living in Denmark during January 1, 1996, to

December 31, 2006

50—59 60—69 70—79 80+
N Percent N Percent N Percent N Percent P
Antidepressants during last 1 year®
Any type 326 ©7) 247 (66) 183 (55) 115 (44) <0.0001
TCAS 83 an 71 (19) 61 18) 25 10) 0.0065
SSRI® 217 44 155 4D 111 (33) 86 (33) 0.0028
Other® 134 @D 103 28 78 (23) 41 16) 0.0004
Time since last prescription before suicide
<6 mo 294 60) 224 (60) 171 GD 107 4D <0.0001
<3 mo 261 63 198 53 150 45 85 G3» <0.0001
<1 mo 160 (33 133 36) 97 29 57 22) 0.0020
<1 wk 48 a0 36 10 28 ® 16 © 0.0891

Notes: TCA: tricyclic antidepressant.

ay2 test of differences between age groups 50—59 and 80-+. Degrees of freedom = 1.
PThese calculations are based on any antidepressant prescription (also a first prescription).

‘Drug types are not mutually exclusive.

independent from depression.”" Such a predisposition
may be exacerbated by aging-related biologic
processes that in turn might be more responsive to
antidepressants. For instance, SSRIs are selectively
active on central serotonin systems, dysregulation of
which has been implicated in the pathogenesis of
impulsive and aggressive behavior, including
suicide.”> Aging-related changes in indolamine func-
tion have been documented,® potentially making
antidepressants relatively more effective in buffering
the risk for suicide in the brain of an older than
a younger person. Also, psychopathologic expressions
of depression may differ by age, for example, in
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depressive subtypes, natural history and severity,
presence of concurrent medical and psychiatric disor-
ders, and level of associated features, such as impul-
sivi’cy.13’34 The association can, however, also be
a result of spurious effects (see Strengths and Limita-
tions, below).

Antidepressants Redeemed by Persons Dying by
Suicide

With increasing age, a declining proportion of
those dying by suicide received antidepressants in
the time shortly before death. Consistent with prior

Am J Geriatr Psychiatry 22:1, January 2014



Erlangsen and Conwell

FIGURE 1. Percentage of the general population considered to be in treatment with antidepressants and percentage of persons
dying by suicide who received antidepressants within the last 3 months before death in people aged 50 years and older
living in Denmark during January 1, 1996, through December 31, 2006.
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findings,* less than one of eight men and one of four
of women aged 80+ years dying by suicide were in
treatment with antidepressants at the time of death.
International findings estimate that fewer than 28%
of older adults aged 65 years and over are in treat-
ment with antidepressants at the time of death by
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suicide.® % This is supported by earlier findings
showing that only a marginal proportion were in
mental healthcare at the time of their deaths.’® In
contrast, clinically significant symptoms of major
depression were identified in 54%—87% of older
adults who died by suicide.* This could suggest that
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as many as half of the oldest old dying by suicide are
suffering from an untreated depression.

Psychological autopsy studies furthermore indicate
that older adults dying by suicide present more often
than younger adults with relatively uncomplicated
depressions, which should respond well to treat-
ment.* In terms of preventing suicide in older adults,
there are pathways worth exploring further. Prom-
ising results have been presented for collaborative
care models where depression specialists and case
managers are embedded in the primary care practice
to optimize treatment outcomes.** The potential of
this approach gains in strength by the fact that as
many as 50%—69% of adults aged 60 years and over
who later die by suicide contact their general practi-
tioner during the last month of life.*** Medical
treatment of depression in older adults has also been
recommended by review panels.®

Strengths and Limitations

A major strength of the study is the individual-
level and nationwide data available through the
Danish registers. The findings of the current study
are based on register records on every single indi-
vidual and are fully representative for the entire
population aged 50 and over in Denmark using
complete information on all prescribed antidepres-
sants redeemed at pharmacies.

The findings reported by this study can, however,
only be considered as indicative; redeemed antide-
pressant prescriptions are not an optimal proxy for
depression. It should be taken into account that
older people are more indiscriminately treated with
antidepressants than younger age groups, including
for conditions in which the risk of suicide is rela-
tively lower than it is for depression (e.g., chronic
pain syndromes, anxiety, irritable bowel syndrome,
and sexual dysfunction).**** Unfortunately, the
register data do not provide information on the
specific diagnosis for which the medication was
prescribed.

We only know when antidepressant prescriptions are
redeemed at pharmacies. No information is provided

on free samples handed out by general practitioners
or medication distributed during hospitalizations.
Likewise, we have no indication of who actually
consumed the drugs. Also, due to data limitations, it
was not feasible to adjust findings for other potentially
relevant confounders (e.g., medical and psychiatric
conditions, comorbidity, disability, and cognitive
impairment). Circumstances related to cohort effects
can also not be explained.

Studies suggest that the risk of suicidal behavior is
particularly elevated during the first days or weeks of
treatment with antidepressants, also in an elderly
sample.**® Our treatment specification implies that
persons who die by suicide while in treatment with
a first prescription will not be considered as being
in treatment. Additional analyses where the first
prescription period was considered as active treat-
ment obtained similar trends when assessed by
Poisson regression (available upon request).

The current findings were derived using Danish data
(i-e., in a setting with free public health care and subsidies
available for purchasing antidepressants if needed). It is
not certain that the findings apply to other settings.

In sum, the oldest old proportionally receive more
antidepressants than younger age groups and also
have the highest suicide rate. Nevertheless, we found
a declining suicide rate with increasing age among
those in treatment. Although the causal pathways of
this are not clarified, it is possible that antidepressant
treatment protects the oldest old from death by
suicide. A remarkably small proportion of older
adults who died by suicide had received these
medications. This finding underscores the need
for improved identification of depression in this
vulnerable group.
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Ministry of Social Welfare (Fund for Prevention of Suicide
and Suicide Attempts), the Danish Health Insurances
Foundation, the Danielsens Foundation, the EGV
Foundation, and from the Augustinus Foundation. YC is
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(grant P20 MH071897).
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