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Several studies have investigated the association between sedative—hypnotics and suicidality,
as such medications not only serve as a method for suicide, but are also involved in the usual
options for treating psychiatric and medico—surgical disorders. According to population-based
studies in Europe, Asia and the USA, sedative—hypnotic medications were significantly associated
with suicide. However, these studies failed to address psychiatric comorbidities, new hypnotic
medications, such as zolpidem, and the specific times at which such medications were used.
Recently, Brower and colleagues have investigated the association of the prescription of
sedative—hypnotic drugs with suicidality, to determine whether such medications were associated
with suicidal ideation, suicide plans and suicide attempts in a large-cohort sample. They found
that the use of sedative—hypnotic medications was significantly associated with suicidal ideation,
suicide plans and suicide attempts. In addition, the use of sedative—hypnotic medications was
a stronger predictor than insomnia of both suicidal ideation and suicide attempts. This article
will discuss the relationship between prescription of sedative—hypnotic medications and suicide

in the context of the potential limitations and significance of this recent research.
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Suicide is the act of deliberately killing one’s self.
Although other clinical factors have also been
involved in attempted and completed suicides,
major risk factors for suicide include mental disor-
ders, such as major depressive disorder [1-3], bipolar
disorder [3-5], personality disorders [6], alcohol
dependence [3.7] and schizophrenia [s-10], as well
as certain physical illnesses, such as neurological
disorders, cancer and HIV infection [11-14].
Based on current trends across the world, the
WHO has estimated that worldwide approxi-
mately 1.5 million people will complete sui-
cide, and that 10-20-times more people will
attempt suicide [101]. This observation corre-
sponds to data demonstrating that one com-
pleted suicide may occur every 20 s, and that
one suicide attempt may occur every 1-2 s.
Of the various methods of suicide, overdos-
ing on medications is one of the most popular.
According to the WHO/EURO Multicenter
Study on Suicidal Behavior, the most frequent
suicide method was overdosing, whereas cut-
ting and hanging occurred more rarely, and

alcohol consumption was associated with 15%
of attempts [15]. This trend was also replicated
in a large cohort study in Sweden [16]. In the
study of 48,649 people admitted to the hospital
from 1973 to 1982 following a suicide attempt,
5740 (11.8%) subsequently completed suicide
during the 20-30 years of follow-up. The most
common method of attempted suicide was
poisoning (84% of those who attempted sui-
cide) [16]. In both this and the WHO/EURO
Multicenter Study, sedative—hypnotic medica-
tions (SHMs) represented almost two-thirds
of all the drugs taken, followed by meprobam-
ate, carbamazepine and antidepressants [15].
According to previous suicide studies, SHMs
accounted for approximately 20% of the medi-
cations taken by patients who attempted sui-
cide [17]. In addition, patients receiving SHMs
were more likely to complete suicide than other
patients and were more likely to repeat suicide
attempts [18]. Interestingly, a systematic review
found that the question of whether the use
of sedative—hypnotics prevented or provoked
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suicide in anxious depressed patients could not be answered
definitively with the clinical data currently available [19.20].
However, the potential risks of prescribing SHMs for depressed
patients who may be suicidal are serious. The researchers sug-
gested that alternatives to SHMs should be used if early adjunc-
tive treatment for anxiety in depressed patients is thought to be
indicated in routine clinical practice [19].

Recently, Brower ez al. investigated the independent contribu-
tion of prescription SHM use, particularly the nonbenzodiazepine
benzodiazepine receptor agonists, to suicidal ideation, plans and
attempts in the general US population after adjusting for insom-
nia and other confounding variables [21]. The results demonstrated
that the use of SHMs during the previous 12 months may have
been associated with increased suicidal ideation and attempts [21].
This article will discuss the relationship between the prescrip-
tion of SHMs and suicide-related behaviors, and also address the
potential limitations and significance of this research.

Summary of methods & results
The study was a secondary analysis of the National Comorbidity
Survey Replication data involving 5692 household respondents
interviewed between 2001 and 2003. The authors investigated
cross-sectional relationships between the use of SHMs and
suicidality during the previous 12 months among these individuals.
Insomnia, experiencing mental disorders during the previous
year, lifetime chronic physical illnesses and demographic variables
were also controlled for by multivariate and hierarchical regression
analyses. According to the results, those who used SHMs dur-
ing the past 12 months were more likely than nonusers to report
suicidal ideation, suicide plans and suicide attempts, although the
odds ratios (ORs) were substantially decreased for SHMs users
after adjustment of covariates, as presented in Ficure 1. In addition,
SHM use was a stronger predictor of both suicidal thoughts and
suicide attempts than insomnia.

Discussion
The study conducted by Brower and colleagues [21] has clear
strengths and limitations. Most of the previous similar studies
had methodological problems, including lack of data on newly
available hypnotics and lifetime use of SHMs, as well as not con-
trolling for comorbid medical/psychiatric disorders, which may
be one of the factors confounding the association of SHMs with
suicide. However, the study by Brower and colleagues substan-
tially overcame these shortcomings by including nonbenzodi-
azepine benzodiazepine receptor agonists (not only including
benzodiazepines, as in most previous studies) and new hypnotics,
such as zolpidem, which was launched in the US market in 1992,
controlling for comorbid mental/medical disorders (including
insomnia), and analyzing a relatively large patient population.
Controlling for insomnia and psychiatric disorders in the data
analysis is of particular importance given that the prescription
of SHMs may be a clinical marker of the existence of certain
psychopathologies. In addition, this study found that SHM use
was a stronger predictor than insomnia of suicidal thought and
attempts, and that the inclusion of SHM use increased the fitness
of the model predicting suicidal actions. Indeed, insomnia was
significantly related to suicidality, including suicidal ideation,
plans and attempts, by an approximately twofold increase when
this variable was included in the model [22]. In particular, patients
with two or more types of symptoms of sleep disturbances were
approximately three-times more likely to report suicide attempts
than those with no sleep-disturbance complaints, underscoring
the important role of insomnia in suicide-related actions [22].
Moreover, insomnia was found to increase the risk for suicide-
related actions, regardless of the presence of major psychiatric
disorders such as mood disorders. Another favorable aspect of this
study was its extensive control of major psychiatric disorders, such
as mood disorders and substance-related disorders. As interactions
among major psychotropics, such as antidepressants, SHMs and
alcohol, may trigger impulsive behavior, the
combined use of these medications could

10 potentially be associated with an increased
97 M Unadjusted OR risk for suicidal actions. Thus, controlling
e Adjusted OR for insomnia, psychotropics and psychiatric
7 7 disorders is crucial for evaluations of the

% 6 association of SHM use with suicide.
S 5 Limitations of this study included the
g 4 focus on SHM use during the previous
3 12 months without collecting specific infor-
mation regarding the exact temporal rela-
27 tionship between suicidality and the use of
14 SHMs. Indeed, the precise causal relation-
0 , ship between SHM use and suicide-related
Suicidal Suicidal Suicidal actions could not be determined from the

thoughts plan attempts

Figure 1. The odds ratios for suicidality in the past 12 months in relation to the

use of sedative-hypnotic medication in the past 12 months.
OR: Odds ratio.
Data taken from [8].

study (i.e., no conclusions regarding the
direct relationship between current use
and suicide-related actions could be drawn).
Although the authors controlled for a sub-
stantial number of clinical variables that
may have affected the outcome, such as
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psychiatric disorders (i.e., severity and duration), the inclusion of
all confounding factors was not possible. No particular informa-
tion regarding the use of SHMs (i.e., clarification of the definition
of SHMs) was provided in the study; the authors only presented
the question used to gather these data: “did you take SHMs, such
as zolpidem or zaleplon?”. In addition, patients suffering from
primary insomnia in the absence of emotional problems, nervous-
ness or alcohol-induced problems may have been underrepresented
because the question about sleeping pills related their use to ‘rea-
sons of emotion, nervousness or alcohol-induced problems’. A
recent case-controlled study of suicide among elderly individuals
(aged 265 years) involved the collection of detailed information
on 85 cases via interviews by a psychiatrist [23]. A population-based
comparison group (n = 153) was also created and interviewed per-
sonally. Primary care and psychiatric records were reviewed for
both target and comparison individuals. All available information
was used to determine past-month mental disorders, in accordance
with the fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders [23]. According to the crude analysis in this study,
antidepressants, antipsychotics, sedatives and hypnotics were asso-
ciated with increased suicide risk [23]. After adjustment for mood
and anxiety disorders, neither antidepressants nor antipsychotics
were associated with suicide [23]. However, sedative treatment was
associated with an almost 14-fold increase in suicide risk according
to the crude analyses, and remained an independent risk factor
for suicide even after adjustment for all psychiatric disorders [23].
Having a current prescription for a hypnotic was associated with a
four-fold increase in suicide risk in the adjusted model [23]. Thus,
information about the individual prescription of SHMs may also
improve study design over that used in the current study. Finally,
recall bias should also be considered.

Expert commentary & five-year view

Similarly, several studies investigated the types of psychotropic
drugs associated with increased morbidity in patients who enacted
an intentional drug overdose (IDO) [17.18]. Recently, a cohort study
analyzed a data set of 1974 patients consecutively hospitalized for
IDO [24]. According to this study, nearly all of the patients had
ingested psychotropic medications during the IDO (88.4%); the
most frequently ingested drugs were benzodiazepines (71.6%),
whereas serious events were more strongly associated with tricyclic
antidepressants and lithium. A Virginia Suicide Study conducted
from 2003 to 2006 identified 17,897 nonfatal suicide attempts
and 3351 completed suicides and found more than 12 nonfatal
poison-related suicide attempts and more than two poison-related

Key issues

completed suicides per day [25]. Poisoning was the most common
method used in nonfatal attempts (82.3%) and the third most
common method in completed suicides (17.4%). The rate (per
100,000 persons) of attempted suicide via poisoning (49.0) was
nearly 26-times greater than the rate of completed suicides via
poisoning (1.9).

These results also replicated the finding that a particular class of
SHM:s may increase the risk of engaging in suicide-related actions.
Given that the most common method of attempted suicide was
drug poisoning, and given that SHMs have been the most fre-
quently used means of overdosing, restricting accessibility to such
medications may be a possible solution to increased suicide rates.

Interestingly, several previous studies have validated the poten-
tial effectiveness of this approach. Restriction of access to lethal
methods, including legislation regulating pharmaceuticals and
gun ownership, has significantly reduced the suicide rate in Japan
and the USA, respectively. According to a study on prescrip-
tion monitoring and an information campaign in Sweden [26],
anxiolytic—hypnotic drug abuse and suicide were greatly reduced
by restricting the prescription of anxiolytic—hypnotic drugs.
However, this strategy may or may not be accompanied by an
increase in suicide by other means.

Targeted drug-information campaigns may assist in changing
the prescription patterns for SHMs, which may eventually lead
to decreases in suicide-related actions. However, suicide methods
vary widely in different cultural settings. It would be of interest
to determine whether SHMs were associated with increased sui-
cide risk, even in settings in which other suicide methods, such
as hanging or shooting, are more common [23]. It should also be
noted that the identification of the prevalent religious domina-
tion in different countries may illuminate the role of cultural
differences in suicide-related actions.

A recent study of suicide in elderly individuals associated seda-
tives and hypnotics to increased risk of suicide later in life [23].
According to the WHO report, the rapid growth in the oldest
groups of the older population is of special relevance to public
policy. In most parts of the world, the 80-and-over age group
is growing faster than any other and is expected to continue as
the fastest-growing segment of the population for at least the
next 50 years. A careful evaluation of suicide risk should be per-
formed when an elderly person presents with an apparent need
for medications that control anxiety and insomnia.

Finally, a recent primary-care-setting observational study
involved the prescription of zolpidem for 2690 patients experi-
encing chronic insomnia and included an ‘as-needed’ treatment

e Brower and colleagues have found that the use of sedative—hypnotic medications was significantly associated with suicidal ideation,

suicidal plan and suicidal attempt.

e |n addition, the use of sedative—hypnotics was a stronger predictor than insomnia for both suicidal thoughts and suicide attempts.
e Control of insomnia and psychiatric disorders is important since prescription of sedative—hypnotics may be one of the clinical markers

for the existence of certain psychopathologies.

¢ Advanced methodology will be needed to achieve better understanding of the exact role of sedative—hypnotics in association with

suicide-related actions.
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option. The average number of zolpidem tablets taken decreased
by 28%, without any significant impact on treatment effi-
cacy [27]. Other studies have also replicated that patients with
chronic insomnia are capable of limiting their hypnotic intake,
demonstrating no tendency to increase intake over time, and even
demonstrating a trend toward a decreased use of medication [28].
These results convey important information to clinicians in that
appropriate assessment for the use of such medications is crucial in
identifying patients with a potential risk for suicide-related actions.

Based on currently available data, we have identified several
intriguing and important clinical factors related to the increased
risk of suicide-related actions. Although they require more specific
elaboration, understanding such clinical factors and the mecha-
nisms associated with the use of SHMs and suicidal ideation,

References

Papers of special note have been highlighted as:

* of interest

*s of considerable interest 7

1 McMillan KA, Enns MW, Asmundson GJ,
Sareen J. The association between income
and distress, mental disorders, and suicidal
ideation and attempts: findings from the
collaborative psychiatric epidemiology
surveys. /. Clin. Psychiatry 71(9),

1168-1175 (2010). 902-909 (2010).

e  Comprehensive epidemiological study
demonstrating the relationship among
socioeconomic variables, suicide and
psychiatric disorders.

2 Bernal M, Haro JM, Bernert S
et al. Risk factors for suicidality in
Europe: results from the ESEMED
study. /. Affect. Disord. 101(1-3), 27-34
(2007). 10

315-328 (2010).

*  Cross-Europe study regarding suicidality.

3 Baca-Garcia E, Perez-Rodriguez MM,
Keyes KM et al. Suicidal ideation and
suicide attempts in the United States:
1991-1992 and 2001-2002. Mol. Psychiatry
15(3), 250-259 (2010).

4 Mentari EK, Stone M, Hammad TA.
Antiepileptic drugs and suicide attempts in
patients with bipolar disorder. Arch. Gen.
Psychiatry 67(9), 972 (2010).

*  Very large study demonstrating the

(2005).

517-522 (2008).
relationship between suicide action and 13

bipolar disorder.

5 Mitchell PB, Slade T, Andrews G.
Twelve-month prevalence and disability of
DSM-IV bipolar disorder in an Australian
general population survey. Psychol. Med.

34(5), 777-785 (2004). 14

6  El-Gabalawy R, Katz LY, Sareen J.
Comorbidity and associated severity of
borderline personality disorder and physical

277-280 (2004).

health conditions in a nationally 15
representative sample. Psychosom. Med.

72(7), 641-647 (2010).

Oquendo MA, Currier D, Liu SM,

Hasin DS, Grant BF, Blanco C. Increased

risk for suicidal behavior in comorbid

bipolar disorder and alcohol use disorders: oo
results from the National Epidemiologic
Survey on Alcohol and Related Conditions
(NESARQ). /. Clin. Psychiatry 71(7),

8  Hor K, Taylor M. Suicide and
schizophrenia: a systematic review of rates
and risk factors. /. Psychopharmacol.

24(4 Suppl.), 81-90 (2010).

9 Bowers L, Banda T, Nijman H. Suicide
inside: a systematic review of inpatient
suicides. /. Nerv. Ment. Dis. 198(5),

Palmer BA, Pankratz VS, Bostwick JM.
The lifetime risk of suicide in
schizophrenia: a reexamination.

Arch. Gen. Psychiatry 62(3), 247-253

11 Robson A, Scrutton F, Wilkinson L, 19
MacLeod F. The risk of suicide in
cancer patients: a review of the
literature. Psychooncology 19(12),
1250-1258 (2010).

12 Stenager E. [Suicidal behaviour and 20
somatic disorders]. Ugeskr. Laeger. 170(7),

McLaughlin JK, Wise TN, Lipworth L.
Increased risk of suicide among

patients with breast implants: do the 21
epidemiologic data support psychiatric
consultation? Psychosomatics 45(4),

Henderson JM, Ord RA. Suicide in

head and neck cancer patients. /. Oral
Maxillofac. Surg. 55(11), 1217-1221;

discussion 1221-1212 (1997). .o

plans and attempts is important for the development of future
treatment options and the prevention of suicide. The preparation
of evidence-based treatment guidelines, practical strategies and
public policies could contribute to the more prudent use of these
medications in clinical practice.

Financial & competing interests disclosure
This work was supported by a grant from the Medical Research Center,
Korea Science and Engineering Foundation, Republic of Korea (R13-2002-
005-04001-0). The authors have no other relevant affiliations or financial
involvement with any organization or entity with a financial interest in or
financial conflict with the subject matter or materials discussed in the
manuscript apart from those disclosed.

No writing assistance was utilized in the production of this manuscript.

Michel K, Ballinari P, Bille-Brahe U ez a/.
Methods used for parasuicide: results of
the WHO/EURO Multicentre Study

on Parasuicide. Soc. Psychiatry

Psychiatr. Epidemiol. 35(4), 156-163
(2000).

Large collaborative study by
WHO/EURO for suicide methods.

16  Runeson B, Tidemalm D, Dahlin M,
Lichtenstein P, Langstrom N. Method of
attempted suicide as predictor of
subsequent successful suicide: national long
term cohort study. BMJ 341, ¢3222 (2010)
(Epub ahead of print).

17 Baca-Garcia E, Diaz-Sastre C, Saiz-Ruiz J,
de Leon J. How safe are psychiatric

medications after a voluntary overdose?
Eur. Psychiatry 17(8), 466—470 (2002).

18 Novack V, Jotkowitz A, Delgado J e al.
General characteristics of hospitalized
patients after deliberate self-poisoning and
risk factors for intensive care admission.
Eur. J. Intern. Med. 17(7), 485—489
(2006).

Youssef NA, Rich CL. Does acute
treatment with sedatives/hypnotics for
anxiety in depressed patients affect suicide
risk? A literature review. Ann. Clin.
Psychiatry 20(3), 157-169 (2008).

Tournier M, Molimard M, Abouelfath A
et al. Prognostic impact of psychoactive
substances use during hospitalization for

intentional drug overdose. Acta Psychiatr.
Scand. 112(2), 134-140 (2005).

Brower KJ, McCammon RJ, Wojnar M,
Ilgen MA, Wojnar J, Valenstein M.
Prescription sleeping pills, insomnia, and
suicidality in the National Comorbidity
Survey Replication. J. Clin. Psychiatry
DOI: 10.4088/JCP.09m05484gry (2010)
(Epub ahead of print).

Original study discussed in this article.

348

Expert Rev. Neurother. 11(3), (2011)



Association of sedative-hypnotic medications with suicidality

22

23

24

Wojnar M, Ilgen MA, Wojnar J,
McCammon R]J, Valenstein M,

Brower K]J. Sleep problems and suicidality
in the National Comorbidity Survey
Replication. /. Psychiatr. Res. 43(5),
526-531 (2009).

Carlsten A, Waern M. Are sedatives and
hypnotics associated with increased suicide
risk of suicide in the elderly? BMC Geriatr.
9,20 (2009).

Tournier M, Grolleau A, Cougnard A,
Verdoux H, Molimard M. The prognostic
impact of psychotropic drugs in intentional
drug overdose. Pharmacopsychiatry 42(2),
51-56 (2009).

25

26

27

Leslie M, Sloan C. Poison-Related
Attempted and Completed Suicides in
Virginia: 2003-2006. Virginia
Department of Health, VA, USA (2009).
Melander A, Henricson K, Stenberg P ez al.
Anxiolytic—hypnotic drugs: relationships
between prescribing, abuse and suicide.
Eur. J. Clin. Pharmacol. 41(6), 525-529
(1991).

Hajak G, Bandelow B, Zulley J, Pittrow D.
‘As needed’ pharmacotherapy combined
with stimulus control treatment in chronic
insomnia — assessment of a novel
intervention strategy in a primary care
setting. Ann. Clin. Psychiatry 14(1), 1-7
(2002).

28

Key Paper Evaluation

Hajak G. Zolpidem ‘as needed’ versus
continuous administration: Pan-European
study results. Sleep Med. Rev. 6(Suppl. 1),
$21-S28; discussion S31-S23 (2002).

Provides evidence of safety of
continuous treatment of hypnotics in
insightful patients.

Website
101 WHO Suicide prevention (SUPRE)

www.who.int/mental_health/prevention/
suicide/suicideprevent/en/index.heml
(Accessed 2 December 2010).

WWW.expert-reviews.com

349



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



