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The role of restricting access to potentially

lethal medication in suicide prevention

Cyril Hoschl and Pavla Cermdkovd

Introduction

The wide international variation in the way people die by suicide
suggests that suicidality is closely associated with access to specific
methods (Ajdacic-Gross et al. 2008). In the case of sudden, im-
pulsive, or briefly planned suicidal attempts, individuals may use
a method that is the most accessible to them. When the access to
a potentially lethal method is restricted, the suicidal attempts may
be postponed, suicidal impulses pass, and the suicide act may not
be committed (Hawton 2007). A systematic review of suicide pre-
vention strategies carried out by Mann et al. (2005) identified that
restricting access to lethal means is a powerful and effective strategy
to prevent suicides. Evidence about the effectiveness of this ap-
proach has been further substantiated in the more recent systematic
review conducted by Zalsman et al. (2016).

Intentional overdose with medications is usually a common
method of suicide, particularly in high income countries and among
women (Ajdacic-Gross et al. 2008). Although the overall case fa-
tality rate for medication is rather low, some drugs are more lethal
than others and significantly contribute to suicide rates (Barber and
Miller 2014). Common drugs used for intentional overdose include
sedatives, analgesics, antidepressants, antipsychotics, and anticon-
vulsants (Sheridan et al. 2017). The ease of use and accessibility of
potentially lethal medications may facilitate unplanned suicide acts
(Conner 2004). Evidence shows that restricting access to such drugs
is a feasible strategy, which, if part of a comprehensive nationwide
preventive policy, could contribute to the reduction of suicide rates.

Evidence about restriction of access

to medications

Barbiturates

The first studies that linked easily accessible and potentially lethal
drugs to suicides were conducted in Australia (Oliver and Hetzel
1972; Whitlock 1975). Oliver and Hetzel (1972) found an associ-
ation between rising suicide rates and increasing availability of

barbiturates in the second half of the twentieth century. They also
showed a marked decrease in suicide rates after the implementation
of a law in 1967, which largely restricted the access to other bar-
biturates, by reducing their allowable quantity, controlling for their
strength, and allowing no repeats of their prescriptions (Oliver and
Hetzel 1972). Another study from Australia showed that a decline in
suicide rates occurred with the introduction of safer benzodiazep-
ines, which replaced the previously prescribed and more hazardous
barbiturates (Whitlock 1975).

Early findings from Australia were soon replicated through re-
search in several other countries around the world. In Japan, bar-
biturates were freely available over the counter until 1961. However,
when legislation was introduced that required a prescription for
barbiturates, a rapid decline in suicides was the outcome. The re-
search also showed that people mostly did not switch to other
methods for suicide (Lester and Abe 1989). In 1985, researchers
from Denmark observed a decrease in the number of cases of poi-
soning after several barbiturates were withdrawn from the Danish
Medical Codex (Nielsen and Nielsen 1992; Nordentoft et al. 2007).
The authors also found out that the reduction in numbers was more
evident for women than for men (Nielsen and Nielsen 1992).

Similarly in Sweden, a decrease in sales of barbiturates was
followed by a decline in suicides during the 1970s, particularly
in younger and middle-aged men (Carlsten et al. 1996). In a
Norwegian study, researchers in Oslo found that a withdrawal of
four barbiturates from the market resulted in a decisive decrease in
barbiturate poisonings (Ekeberg et al. 1987). Their findings did not
detect any increase in the rate of self-poisonings with benzodiazep-
ines and other hypnotics, but they noted significantly higher rates in
suicide attempts with antidepressants and antipsychotics (Ekeberg

et al. 1987).

Antidepressants

Several studies from the United Kingdom, Norway, Sweden, and the
United States of America revealed that the rising use of antidepres-
sant medication, and in particular older tricyclic antidepressants,
was accompanied by increasing trends in suicides (Retterstol 1989;
Kapur et al. 1992; Crome 1993; Carlsten et al. 1996; Olfson et al.
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Box 78.1 Suggestions for restrictive measures to lower suicide

rates due to medication overdose

e Prescription of less toxic medications

Smaller size of prescriptions

Enclosing pills in plastic blisters

Prescription as suppositories instead of oral tablets

Reduction of automatic refills of prescriptions

Elimination of drug prescription without assessing patient
Monitoring possible multiple prescriptions by several doctors
Setting up systems to prevent changing prescriptions by patients
Monitoring adherence to avoid drug trafficking

Routine monitoring for signs of misuse of medications

2003; Gibbons et al. 2005). The rise in the use of antidepressants as
a frequent method of suicide, followed restriction of access to bar-
biturates (Retterstol 1989). On the contrary, higher prescriptions
of selective serotonin receptor inhibitors (SSRIs) and other new
non-SSRIs, were found to be related to lower suicide rates in many
countries (Isacsson 2000; Rihmer et al. 2001; Hall et al. 2003; Kelly
et al. 2003; Oravecz et al. 2003; Rihmer 2001, 2004; Grunebaum
et al. 2004; Gibbons et al. 2005; Bramness et al. 2007). This posi-
tive phenomenon could be explained by several mechanisms; firstly,
these drugs possibly improved the efficacy in treating depression;
secondly, these drugs resulted in fewer deaths because of their lower
toxicity; and thirdly, this finding could also reflect an overall better
quality of mental healthcare (Gibbons et al. 2005).

Analgesics

An older investigation from Denmark revealed increasing suicidal
attempts among young women using analgesics, especially para-
cetamol (Nielsen and Nielsen 1992). Researchers from the United
Kingdom and France also showed links between the sales of para-
cetamol and the rate of suicide attempts (Gunnell et al. 1997). To
address the problem of self-poisoning with analgesics, the United
Kingdom introduced a legislation in 1998 that reduced the size of
packages that could be sold over the counter. The law brought sig-
nificant favourable changes to mortality and morbidity associated
with self-poisoning, with few signs of substitution to other methods
of suicide (Hawton et al. 2001; Hawton et al. 2004). Even though
some researchers have cast doubt on these early optimistic findings
(Bateman 2009), the majority of studies support beneficial effects of
smaller packets, and the effectiveness of withdrawing particularly
toxic analgesics from the market in suicide prevention (Morgan
et al. 2007; Hawton et al. 2011; Hawton et al. 2012; Hawton et al.
2013; see also Box 78.1).

Substitution of methods

A common concern about restricting the access to potentially toxic
drugs, is that it will influence patterns of suicides, but will not pre-
vent them because individuals at risk could switch to other methods
of suicide. Some studies found evidence of switching to other drugs
after restrictive legislative measures were implemented (Adelstein
and Mardon 1975; Ekeberg et al. 1987), while other authors did not
(Oliver and Hetzel 1972; Lester and Abe 1989; Melander et al. 1991;
Chen et al. 2011). A study from Sri Lanka suggested that restriction

of highly lethal means, such as pesticides, is followed by substitution
with less lethal means, such as medications (de Silva et al. 2012),
However, it remains largely unclear what happens if access to
methods of lower lethality is reduced. It is speculated that the tran-
sition between two violent and lethal methods, such as firearm
suicide and hanging, is much higher than between medication over-
dose and a more violent and lethal method (Daigle 2005). Previous
studies indicate that substitution of methods is more common in
men than in women and, furthermore, women are more respon-
sive to restrictive measures (Yip et al. 2012). Globally, medication
overdose as a means of suicide is the most common in women
from Canada and Northern Europe, and can be often only briefly
planned. Thus, when the access to the medication is restricted, the
means of suicide is not replaced because the suicidal impulses pass

(Ajdacic-Gross et al. 2008).

Methodological considerations

To the best of our knowledge, there have not been any random-
ized controlled trials (RCT) that assessed whether restriction
to potentially toxic medications leads to lower suicide rates. All
aforementioned studies have been observational in nature, in
particular ecological and cohort studies, and some were quasi-
experimental. The lack of RCTs performed within this context pre-
cludes establishing causality, due to confounding and other sources
of bias. Other factors, such as changes in mental health conditions
over time, increasing treatment of depression, and improvements in
socioeconomic status, may have accounted for the decreasing sui-
cide rates that followed implementation of legal restrictive measures.

In addition, few investigators have critically evaluated the mag-
nitude of effect of different restrictive measures in lowering suicide
rates. Even though data suggest a significant population effect after
some measures have been introduced, benefits for most individuals
will be small. Restriction of access to medications will have a large
effect only when the method is very frequent and lethal, and thus,
accounts for a substantial proportion of deaths in the population
(Yip et al. 2012). If this is the case, restrictive preventive strategies
that target the whole population, can broadly reduce suicide rates,
as many people at low risk could give rise to more cases than a small
number of individuals at high-risk would (Knox et al. 2004). In par-
ticular, nationwide restrictive preventive strategies benefit people
whose suicide risk would go unnoticed because they do not seek
professional help for mental health problems.

The aforementioned studies have been conducted in Australia,
the United States, the United Kingdom, Norway, Denmark, Sweden,
France, and Japan, which limits the generalizability of the findings
to other countries. Furthermore, more than 75% of suicides occur
in low- and middle-income countries (LMIC:s) (Bantjes et al. 2016).
In LMICs, many potentially lethal medications may be accessible in
pharmacies without prescription, however, they may be too expen-
sive to be widely utilized as a means of suicide. Several studies report
that medication overdose is not as prevalent as a mean of suicide in
low-income settings (Ajdacic-Gross et al. 2008; Radhakrishnan and
Andrade 2012). A lack of reliable data within this context precludes
determining if restriction of access to medications could have a
benefit in LMICs. It is also difficult to see which restrictive strategies
could be feasible, in light of the fact that there may be a significant
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Jack of central regulatory mechanisms in place. However, in LMICs,
other lethal means for suicide are a problem, such as pesticides, and
evidence has shown that restriction of access to those methods have
preventive effects.

The lack of RCTs is a barrier to establishing causal effects of restric-
tion to potentially lethal medications on suicide rates. It is also a
major limitation in the evaluation of such preventive initiatives, if
they are implemented. Even though there are unresolved issues con-
cerning substitution of suicide methods if access to a specific drug i
restricted, many studies suggest a life-saving potential of restricting
potentially lethal drugs. Preventive efforts with drug restriction
will have the greatest impact on individuals that carry out briefly
planned impulsive acts (Ajdacic-Gross et al. 2008). Nationwide pre-
ventive strategies need to be implemented in a context-specific way,
as they will have a large population effect only if the drug is com-
monly used as a method of suicide and is highly lethal. In the quest
to find effective suicide prevention strategies, no single method
clearly stands above the others (Mann et al. 2005; Zalsman et al.
2016). Furthermore, it is unlikely that a large effect can be achieved
by implementing only one measure. However, when combined to-
gether with other nationwide interventions, restriction of the access
to potentially lethal medications is an effective and feasible public
health strategy of suicide prevention.

REFERENCES

Adelstein A and Mardon C (1975). Suicides 1961-74. Population
Trends, 2, 13-18.

Ajdacic-Gross V, Weiss MG, et al. (2008). Methods of suicide: inter-
national suicide patterns derived from the WHO mortality data-
base. Bulletin of the World Health Organization, 86, 726-32.

Bantjes ], Ilemmi V, Coast E, et al. (2016). Poverty and suicide research
in low-and middle-income countries: systematic mapping of litera-
ture published in English and a proposed research agenda. Global
Mental Health, 3, e32.

Barber CW and Miller MJ (2014). Reducing a suicidal person’s access
to lethal means of suicide: a research agenda. American Journal of
Preventive Medicine, 47, $264-72.

Bateman DN (2009). Limiting paracetamol pack size: has it worked in
the UK? Clinical Toxicology, 47, 536-41.

Bramness JG, Walby FA, Tverdal A (2007). The sales of antidepressants
and suicide rates in Norway and its counties 1980-2004. Journal of
Affective Disorders, 102, 1-9.

Carlsten A, Allebeck P, Brandt L (1996). Are suicide rates in Sweden
associated with changes in the prescribing of medicines? Acta
Psychiatrica Scandinavica, 94, 94-100.

Chen YY, Wu KC, Yousuf S, Yip PS (2011). Suicide in Asia: opportun-
ities and challenges. Epidemiologic Reviews, 34, 129-44.

Conner KR (2004). A call for research on planned vs. unplanned sui-
cidal behavior. Suicide and Life-Threatening Behavior, 34, 89-98.

Crome P (1993). The toxicity of drugs used for suicide. Acta
Psychiatrica Scandinavica, 87, 33-7.

Daigle MS (2005). Suicide prevention through means restriction: as-
sessing the risk of substitution: a critical review and synthesis.

Accident Analysis e Prevention, 37, 625-32.

De Silva VA, Senanayake S, Dias P, Hanwella R (2012). From pesticides
to medicinal drugs: time series analyses of methods of self-harm in
Sri Lanka. Bulletin of the World Health Organization, 90, 40-6.

Ekeberg O, Jacobsen D, Flaaten B, Mack A (1987). Effect of regula-
tory withdrawal of drugs and prescription recommendations on the
pattern of self-poisonings in Oslo. Acta Psychiatrica Scandinavica,
221, 483-7.

Gibbons RD, Hur K, Bhaumik DK, Mann JJ (2005). The relationship
between antidepressant medication use and rate of suicide. Archives
of General Psychiatry, 62, 165-72.

Grunebaum MF, Ellis SP, Li S, Oquendo MA, Mann JJ (2004).
Antidepressants and suicide risk in the United States, 1985-1999.
Journal of Clinical Psychiatry, 65, 1456-62.

Gunnell D, Hawton K, Murray V, et al. (1997). Use of paracetamol for
suicide and non-fatal poisoning in the UK and France: are restric-
tions on availability justified? Journal of Epidemiology & Community
Health, 51, 175-9.

Hall WD, Mant A, Mitchell PB, Rendle VA, Hickie IB, McManus P
(2003). Association between antidepressant prescribing and suicide
in Australia, 1991-2000: trend analysis. British Medical Journal, 326,
1008-12.

Hawton K (2007). Restricting access to methods of suicide: rationale
and evaluation of this approach to suicide prevention. Crisis, 28, 4-9.

Hawton K, Bergen H, Simkin S, et al. (2013). Long term effect of
reduced pack sizes of paracetamol on poisoning deaths and liver
transplant activity in England and Wales: interrupted time series
analyses. British Medical Journal, 346, f403.

Hawton K, Bergen H, Simkin S, Wells C, Kapur N, Gunnell D (2012).
Six-year follow-up of impact of co-proxamol withdrawal in England
and Wales on prescribing and deaths: time-series study. PLoS
Medicine, 9, €1001213.

Hawton K, Bergen H, Waters K, Murphy E, Cooper ], Kapur N (2011).
Impact of withdrawal of the analgesic Co-proxamol on nonfatal
self-poisoning in the UK. Crisis, 32, 81-7.

Hawton K, Simkin S, Deeks J, et al. (2004). UK legislation on anal-
gesic packs: before and after study of long term effect on poisonings.
British Medical Journal, 329, 1076.

Hawton K, Townsend E, Deeks , et al. (2001). Effects of legislation re-
stricting pack sizes of paracetamol and salicylate on self poisoning
in the United Kingdom: before and after study. British Medical
Journal, 322, 1203.

Isacsson G (2000). Suicide prevention—a medical breakthrough? Acta
Psychiatrica Scandinavica, 102, 113-17.

Kapur S, Mieczkowski T, Mann JJ (1992). Antidepressant medications
and the relative risk of suicide attempt and suicide. Journal of the
American Medical Association, 268, 3441-5.

Kelly CB, Ansari T, Rafferty T, Stevenson M (2003). Antidepressant
prescribing and suicide rate in Northern Ireland. European
Psychiatry, 18, 325-8.

Knox KL, Conwell Y, Caine ED (2004). If suicide is a public health
problem, what are we doing to prevent it? American Journal of
Public Health, 94, 37-45.

Lester D and Abe K (1989). The effect of controls on sedatives and
hypnotics on their use for suicide. Journal of Toxicology: Clinical
Toxicology, 27, 299-303.

Mann JJ, Apter A, Bertolote ], Beautrais A, Currier D, Marusic A
(2005). Suicide prevention strategies: a systematic review. Journal of
the American Medical Association, 294, 2064-74.

Melander A, Henricson K, Stenberg P, et al (1991). Anxiolytic-
hypnotic drugs: relationships between prescribing, abuse and sui-
cide. European Journal of Clinical Pharmacology, 41, 525-9.




SECTION 13 Public Health Strategies

Morgan OW, Griffiths C, Majeed A (2007). Interrupted time-series
analysis of regulations to reduce paracetamol (acetaminophen) poi-
soning. PLoS Medicine, 4, e105.

Nielsen A and Nielsen B (1992). Pattern of choice in preparation of at-
tempted suicide by Poisoning—with particular reference to changes
in the pattern of prescriptions. Ugeskrift for Laeger, 154, 1972-6.

Nordentoft M, Qin P, Helweg-Larsen K, Juel K (2007). Restrictions in
means for suicide: an effective tool in preventing suicide: the Danish
experience. Suicide and Life- Threatening Behavior, 37, 688-97.

Olfson M, Shaffer D, Marcus SC, Greenberg T (2003). Relationship
between antidepressant medication treatment and suicide in ado-
lescents. Archives of General Psychiatry, 60, 978-82.

Oliver R and Hetzel B (1972). Rise and fall of suicide rates in Australia:
relation to sedative availability. Medical Journal of Australia, 2,919-23.

Oravecz R, Czigler B, Leskooek F (2003). Correlation between sui-
cide date and antidepressant use in Slovenia. Archives of Suicide
Research, 7, 279-85.

Radhakrishnan R and Andrade C (2012). Suicide: an Indian perspec-
tive. Indian Journal of Psychiatry, 54, 304-19.

Retterstol PN (1989). Norwegian data on death due to overdose of
antidepressants. Acta Psychiatrica Scandinavica, 80, 61-8.

Rihmer Z (2001). Can better recognition and treatment of depres-
sion reduce suicide rates? A brief review. European Psychiatry,

16, 406-9.

Rihmer Z (2004). Decreasing national suicide rates—fact or fiction?
World Journal of Biological Psychiatry, 5, 55-6.

Rihmer Z, Bels N, Kalmar S (2001). Antidepressants and suicide pre-
vention in Hungary. Acta Psychiatrica Scandinavica, 103, 238-9,

Sheridan DC, Hendrickson RG, Lin AL, Fu R, Horowitz BZ (2017).
Adolescent suicidal ingestion: national trends over a decade. Journal
of Adolescent Health, 60, 191-5.

Whitlock F (1975). Suicide in Brisbane, 1956 to 1973: the drug-death
epidemic. Medical Journal of Australia, 1, 737-43.

Yip PSE, Caine E, Yousuf S, Change SS, Wu KC, Chen YY (2012).
Means restriction for suicide prevention. The Lancet, 379, 2393-9.

Zalsman G, Hawton K, Wasserman D, et al. (2016). Suicide prevention
strategies revisited: 10-year systematic review. Lancet Psychiatry, 3,
646-59.





