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ABSTRACT

Benzodiazepines have been associated with suicidal behaviour in older adults. This study aimed to
examine the association between the use of benzodiazepines and suicidal ideation or death thoughts in 2,494
community-dwelling older adults who took part in an interview. Multivariate analysis showed that suicidal
ideation or death thoughts were significantly associated with long-term use and a high dose of benzodi-
azepines. Other contributing factors were the presence of psychological distress symptoms, daily hassles’
level, chronic illnesses, and marital status. Physicians should pay attention to the potential for inappropriate
prescribing of psychotropic drugs in the elderly with suicide-related risk factors.
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Older adults are common users of benzodiazepines; the prevalence rate of benzodiazepine use in the
elderly population has been reported to be as high as 31.9% (Alvarenga, Loyola Filho, Firmo, Lima-Costa,
& Uchoa, 2008; Fourrier, Letenneur, Dartigues, Moore, & Begaud, 2001). Because of demographic changes
in the North American elderly population, the number of benzodiazepine users is expected to increase in
the coming years.

Benzodiazepines are commonly prescribed for the treatment of mental health—related problems such as
anxiety disorders, insomnia, and alcohol withdrawal as well for epileptic disorders and muscular spasticity
(Canadian Pharmacists Association, 2008). The prevalence rate of anxiety disorders in the elderly has been
reported to be up to 10.2% (Beekman et al., 1998; Cairney, Corna, Veldhuizen, Kurdyak, & Streiner, 2008;
Schaub & Linden, 2000).

In 2005, the suicide rate in the Canadian elderly population reached 13.1 per 100,000 people (Statistics
Canada, 2009). A study conducted by Neutel and Patten (1997) reported a higher risk of suicide attempts
with the use of benzodiazepines. More recently, Voaklander and colleagues (2008) also suggested that the
use of benzodiazepines, narcotic pain killers, and antidepressants was associated with a higher risk of suicide
among seniors. A 15-year longitudinal study also showed a higher risk of committing suicide among women
using hypnotics, also a class of benzodiazepines (Allgulander & Nésman, 1991).

It has been hypothesized that paradoxical reactions (depression, gross behavioural disturbances, in-
cluding uninhibited behaviour, hostility, rebound anxiety, aggression, and rage) may occur with the use
of benzodiazepines, particularly in older adults (Agence Francaise de Sécurité Sanitaire des Produits de
Santé, 2002; Bond, 1998; Gutierrez, Roper, & Hahn, 2001; Hall & Zisook, 1981; Kandemir, Yumru, Kul,
& Kandemir, 2008; Lee, Petty, & Coccaro, 2009). In fact, the use of benzodiazepines with a long half-life
has been associated with self-aggressive behaviours, especially when high doses were consumed (Berman,
Jones, & McCloskey, 2005). It is suggested that older adults are at greater risk of experiencing an extended
action of benzodiazepines since the drugs’ pharmacokinetics are altered in seniors, mainly due to a decrease
in renal efficiency and an increased percentage of body fat (Bourin & Renard, 2001; Canadian Pharmacists
Association, 2008; Katzung, 2001). Moreover, with aging, the serotonergic system is altered and the recep-
tors of benzodiazepines become more sensitive to this drug (Bissette, 1996; Bourin & Renard, 2001). The
serotonergic system is known to play an important role in depression, regulation of anxiety, and suicide
(Asberg, Traskman, & Thoren, 1976; Nordstrom et al., 1994; Stillion & McDowell, 1996).

Although these observations support the hypothesis of a causal association between the use of benzo-
diazepines and the risk of suicide in older adults, to our knowledge no epidemiological study controlling for
potential confounding factors has been done. The goal of the present study was to examine the association
between the use of benzodiazepines and the risk of suicide measured by suicidal ideation or death thoughts
in the elderly population, controlling for important socioeconomic, demographic, and co-morbid conditions.

METHOD

Data came from a cross-sectional survey on older adults’ mental health (Etude sur la Santé des Ainés
[ESA] Survey), conducted in 2005-2006. Researchers used a probabilistic sample (n = 2,811) of French-
speaking community-dwelling adults aged 65 and over (94% of the Quebec population speaks French). A
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random digit dialling method was used to develop the study sampling frame, which included stratification
according to three geographical areas (metropolitan, urban, and rural). In each geographical area, a pro-
portional sample of households was derived on the basis of Quebec’s 16 administrative regions. A random
sampling method was also used to select only one older adult within the household. The response rate for
this study was 66.5%.

Procedure

The research procedure was previously reviewed and authorized by the ethics committee of the
Sherbrooke Geriatric University Institute. Informed consent was obtained from all respondents at the begin-
ning of the ESA interview. The consent form included a specific section where respondents could give their
medical insurance number in order to allow the ESA researchers to get information on their drug use from
the pharmaceutical services files of the RAMQ (Quebec drug insurance plan). RAMQ is an administrative
database that holds information on physicians’ fees paid out for medical services (inpatient and outpatient)
and drugs dispensed. Pharmaceutical services information was linked to the data of the ESA study for 2,494
of the 2,784 respondents who participated in the survey.

Data were collected as follows. First, a health professional contacted the potential respondents by phone
to describe the objectives and length of the study and ask them to participate in an in-home interview. A letter
was also sent to reassure probable participants about the credibility of the investigation. Appointments were
then made with those who volunteered (» = 2,811). The interviewers were health professionals, working
for a national polling firm; they were given two days’ training on the administration of the ESA computer-
assisted questionnaire.

The in-home interviews took place within two weeks of initial contact. Respondents signed a written
consent form and were offered CAN$15 compensation for their participation. Since memory problems af-
fect the accuracy of the information given and performance on psychological questionnaires, 27 individuals
presenting severe or moderate cognitive problems based on the Mini-Mental State Examination (< 22) were
excluded (Burke, Houston, Boust, & Roccaforte, 1989; Crum, Anthony, Basset, & Folstein, 1993; Folstein,
Folstein, & McHugh, 1975; Kafonek et al., 1989). Thereafter, participants presenting no moderate or severe
cognitive problems (n = 2,784, which represented 99.0% of the initial sample) were invited to respond to
the ESA questionnaire.

Measures

Three indicators were used to characterize the benzodiazepine use of the respondents:
*  the self-reported use of benzodiazepines during the 12-month period preceding the ESA survey,
*  the mean daily dose of benzodiazepine (MDD index) consumed during this period, and
*  the number of days of use during the same period as determined by the RAMQ’s files.

The length of treatment was categorized as (a) no use, (b) short-term use (1-90 days), and (c) long-term use
(91-365 days) in accordance with the guidelines of Quebec College of Medicine (Collége des Médecins du
Québec, 1997). The MDD index was constructed using the total number of doses of benzodiazepines received
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during the last year divided by the number of days between the first and last prescription of benzodiazepines.
At this step, dosages of benzodiazepines were transformed into daily dose of diazepam equivalent (Robitaille,
Courchesne, Sylvain, & Vadnais, 1991). In calculating the exposure period, the time respondents were hos-
pitalized or institutionalized was excluded. The MDD index was categorized into a dichotomous variable
based on the results reported by Berman and colleagues (2005), which showed that a single dose of 10 mg
of diazepam facilitated self-aggression in healthy research volunteers. Since half of the dose prescribed for
adults was considered to be an appropriate dose for the elderly (Agence Francaise de Sécurité Sanitaire des
Produits de Santé, 2002; Ashton, 2005), the MDD index was categorized as respondents taking (a) 0 mg,
(b) 0 through 5 mg, or (c) more than 5 mg of diazepam equivalent.

The respondents’ sociodemographic characteristics such as gender, age, education, family income, re-
gion of residence, and marital status were obtained. Age was divided into two categories: 65—74 years, and
75 years and over. Education was classified as elementary school (0—7 years), and high school or more (8
years and over). Family income was dichotomized in reference to the levels designated by Statistics Canada
(2000) as indicating low socioeconomic status. It was measured on an annual basis using the following two
categories: less than $15,000, and $15,000 or more. The respondents’ region of residence was categorized
according to population density criteria: metropolitan (> 100,000 inhabitants), urban (= 1,000), or rural
(< 1,000) as defined by the Québec Institute of Statistics (Institut de la statistique du Québec, 2005, p. 5).
For this analysis, region of residence was dichotomized as (a) metropolitan, and (b) urban or rural. Finally,
marital status was categorized as (a) married, or (b) separated, divorced, widowed, or single.

The presence or absence of suicidal ideation and death thoughts was based on responses to the follow-
ing questions:

1. During the last 12 months, did you have a period of at least 2 weeks where you thought that you would
be better off dead?

2. During the last 12 months, did you seriously think about committing suicide or taking your own life?

These particular questions were used in a Canadian survey and refer to depression criteria according to the
DSM-IV (American Psychological Association, 1994; Canadian Community Health Survey 1.2, 2002).
Since it has been reported that older people who died by suicide expressed their wish to die to their family
or friends or to their doctor before they committed suicide, suicidal ideation and death thoughts were used as
proxy variables for suicide risk (Preville, Boyer, Hebert, Bravo, & Seguin, 2005; Waern, Beskow, Runeson,
& Skoog, 1999). Risk was categorized as (a) presence of suicidal ideation and/or death thoughts, or (b)
absence of suicidal ideation and/or death thoughts. Even if interviewers were not trained to diagnose, they
had a list of referrals that they could give, if needed, to respondents who reported psychological distress.

Social support was measured using responses to three questions:
1. In your environment, is there someone you can confide in or talk to freely about your problems?
2. Is there someone in your family or circle of friends who could assist you in time of need?
3. Is there someone you feel close to, a family member or friend, who shows affection towards you?

The variable was categorized as (a) absence of at least one of these sources of social support, and (b) pres-
ence of the three sources measured.
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Perception of daily hassles was measured using the French adaptation for the elderly of the Daily Hassles
Scale (DHS; Landreville & Vezina, 1992; Vezina & Giroux, 1988). The DHS 30-item questionnaire refers
to hassles in different areas of life such as family, health, money, and security. Respondents were asked to
score the severity of each hassle that occurred in the last month on a 5-point scale ranging from 1 (not at all
severe) to 5 (extremely severe). An index of daily hassles stress was calculated by dividing the sum of the
severity score on the 30 items by the total number of items reported. The stress index indicated a low level
(< 2, the median score) or a high level (> 2) of stress.

The respondents’ physical health status was assessed using the number of chronic illnesses reported
from a list of 16 diseases based on the International Classification of Disease (ICD-10). Participants were
divided according to the number of illnesses: (a) one or no chronic illnesses, and (b) two or more chronic
illnesses. The respondents’ mental health status was measured using a computer-assisted questionnaire based
on DSM-IV criteria (American Psychological Association, 1994). Symptoms of psychiatric diagnostics
were measured using the Diagnostic Interview Schedule (DIS) and the Composite International Diagnostic
Interview (CIDI), which demonstrated satisfactory reliability (kappa > 0.5) and good validity for depres-
sion and anxiety (Levitan, Blouin, Navarro, & Hill, 1991; Murphy, Monson, Laird, Sobol, & Leighton,
2000; Semler et al., 1987; Wittchen, 1994; Wittchen et al., 1991). However, the ESA survey was designed
to include additional information on impairment in social functioning activities relevant for the elderly. The
complete definition of the disorders studied in the ESA survey has been reported previously (Preville et al.,
2008). For the analysis, the respondents were classified as having (a) no psychological distress symptoms,
or (b) one or more psychological distress symptoms.

Analysis

Data were weighted to ensure that the true proportions of older adults in each region and geographical
area were reflected in the analysis. A bivariate and a multivariate logistic regression were performed to describe
the association between suicidal ideation and death thoughts and the covariates studied. The three indicators
of benzodiazepine use (Model 1: self-reported use; Model 2: MDD index; and Model 3: length of use) were
included separately in three different multivariate models since these variables were strongly correlated. The
statistical analysis was performed using SPSS software version 16.0. The odds ratio was used as a measure
of association between the variables studied, and the hypothesis was tested at a significance level of 5%.

RESULTS

As shown in Table 1, a small majority of the sample were women, 58% of the respondents were aged
between 65 and 74 years, 54% were unmarried, and 44% were living in a metropolitan area. Nearly 76%
of the respondents had an annual income greater than $15,000. A majority of the respondents (77.4%) re-
ported having 8 or more years of education. Twenty-five percent of the respondents reported using at least
one benzodiazepine during the year preceding the ESA interview. Overall, 6.3% of respondents indicated
having had suicidal ideation or death thoughts in the same period (10.6% of the benzodiazepine users and
4.4% of the non-benzodiazepine users; p <.01). About 86% of the respondents reported receiving all three
sources of social support measured, and 60% had a daily hassles stress index of two or more. Finally, 33% of
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respondents reported having at least one psychological distress symptom in the 12-month period preceding
the ESA survey, and 78.2% reported at least two chronic illnesses at the time of the interview.

Table 1
Respondents’ Sociodemographic and Health Characteristics

Sample (n =2,494)

n % CI (95%)

Gender

Woman 1,445 57.9 55.4-60.4

Man 1,049 42.1 39.1-45.1
Age

6574 years 1,447 58.0 55.5-60.5

75 years and over 1,047 42.0 39.0-45.0
Marital status

Married 1,155 46.3 43.4-49.2

Separated/divorced/widowed/never married 1,339 53.7 51.0-56.4
Region

Urban/rural 1,401 56.2 53.6-58.8

Metropolitan 1,093 43.8 40.9 - 46.7
Income

Less than $15,000 414 16.6 13.0-20.2

More than $15,000 1,892 75.8 73.9-77.7
Education

0-7 years 561 22.6 19.0 - 26.0

8 years and over 1,926 77.4 75.3-79.1
Benzodiazepine users (self-reported)

Yes 625 25.0 21.6-28.4

No 1,869 75.0 73.0-77.0
Suicidal ideation or death thoughts

Yes 156 6.3 2.5-10.1

No 2,338 93.7 92.7-94.7
Sources of social support

0-2 sources 354 14.4 10.6 - 17.8

3 sources 2,112 85.6 83.2-86.2
Daily hassles stress index

Less than 2 993 39.8 36.8-42.8

2 or more 1,501 60.2 57.7-62.7
Number of psychological distress symptoms

None 1,671 67.0 64.7 - 69.3

One or more 823 33.0 29.8-36.2
Number of chronic illnesses

0-1 543 21.8 18.3-253

2 or more 1,951 78.2 76.4 - 80.0

Note. CI = confidence interval.
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As shown in Table 2, the most prevalent benzodiazepine used was Lorazepam (11%). Among the benzo-
diazepine users, the mean and the median number of days of use during the year prior to the ESA study were
respectively 204.61 days (SD = 129.75) and 203.28 days. The mean daily dose of diazepam equivalent used
and the median were 6.10 mg (SD = 7.60) and 3.70 mg.

Table 2
Classes of Benzodiazepines Used

Sample (n = 2,494)

n* %

Xanax- Alprazolam 38 1.5
Lectopam- Bromazepam 46 1.9
Rivotril- Clonazepam 66 2.6
Ativan- Lorazepam 273 11.0
Serax- Oxazepam 138 5.6
Restoril- Temazepam 55 2.2
Dalmane- Flurazepam 29 1.2
Mogadon- Nitrazepam 10 0.4
Halcion- Triazolam 3 0.1
ProSom- Estrazolam 1 0.0

Mean SD Median
Mean daily dose (mg) 6.10 7.60 3.70
Number of days of use (1-365) 204.61 129.75 203.28

Note. *Certain respondents used more than one benzodiazepine.

As reported in Table 3, the bivariate analysis showed a significant association between the respondents’
suicidal ideation or death thoughts and gender, marital status, income, daily hassles stress index, number of
psychological distress symptoms, and number of chronic illnesses. A significant bivariate association was
found between the presence of suicidal ideation or death thoughts and reported use of benzodiazepines,
their mean daily dose, and the number of days of benzodiazepine use. In the multivariate analysis, the self-
reported use of benzodiazepines (OR = 1.46, 95% CI: 1.02-2.11), the long-term use of benzodiazepines
(> 90 days; OR =1.57,95% CI: 1.05-2.33), and a higher mean daily dose of benzodiazepines (> 5 mg; OR
=1.87,95% CI: 1.18-2.98) were still significantly associated with the presence of suicidal ideation or death
thoughts. The multivariate models also showed a significant association between the presence of suicidal
ideation or death thoughts and respondents’ marital status (OR = 1.98, 95% CI: 1.31-2.99), daily hassles
stress index (OR = 2.59, 95% CI: 1.62—4.13), the presence of more than two chronic illnesses (OR = 2.26,
95% CI: 1.21-4.22), and the presence of psychological distress symptoms (OR =9.47, 95% CI: 5.96-15.05).
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DISCUSSION

The goal of this study was to examine the association between the use of benzodiazepines and the pres-
ence of suicidal ideation or death thoughts in a community-dwelling elderly population. Results indicate
that 25% of the respondents reported using benzodiazepines during the year preceding the interview. The
1-year prevalence of benzodiazepine use observed in this study is higher than the 22.1% reported by Preville,
Hebert, Boyer, and Bravo (2001). This may be due to the fact that they were interested in the benzodiazepines
taken by the respondents during the 2-day period prior to the interview, while the present study estimated
the 1-year prevalence. The prevalence of suicidal ideation and death thoughts reported in this study (6.3%)
was similar to the annual prevalence (5.5%) reported by Yip and colleagues (2003) and to results from two
other studies reporting on suicidal ideation during a 2-week period in the elderly population (Ayalon, Mackin,
Arean, Chen, & McDonel Herr, 2007; Pfaff & Almeida, 2005).

When the effect of potentially confounding variables was controlled, results show an association be-
tween the use of benzodiazepines and the presence of suicidal ideation and death thoughts among the elderly.
More precisely, results suggest that elderly people using a mean daily dose of benzodiazepines greater than
5 mg were 1.87 times more likely to report suicidal ideation or death thoughts than non-users. In addition,
results suggest that benzodiazepine long-term users (91 days and more) were 1.57 times more likely to report
suicidal ideation or death thoughts than non-users. These findings agree with the results presented by Neutel
and Patten (1997), who examined suicide attempters and benzodiazepine use in the general population. They
found that suicide attempts and the use of benzodiazepines were statistically significantly associated, even
after stratifying for antidepressant use. One drawback of the study was that the authors were unable to control
for participants’ mental and physical health status or other possible confounding factors. The ESA study has
the advantage of including a valid measure of the mental health status of the participants. Results are also in
accordance with those reported by Voaklander and colleagues (2008), who found that benzodiazepine use
was associated with suicide, and that there was an elevated risk for those prescribed inappropriate benzo-
diazepines, as defined by Beer’s Explicit Criteria. The results of this study, however, contradict findings from
an earlier study reporting that high-dose benzodiazepine users, defined by the maximum dose recommended
by national guidelines, were not more likely to have more suicide attempts in their histories than a control
group matched for mental health status (Lekka, Paschalis, & Beratis, 2002). However, their sample was made
up of psychiatric patients, who may differ clinically from the older adult general population. Although our
study may or may not be in agreement with other studies, methodological discrepancies (study population,
definition of inappropriate prescribing, and different outcomes such as committing suicide, suicide attempts
or suicidal ideation) can still make comparisons difficult.

In this study, suicidal ideation or death thoughts are highly associated with the presence of psychological
distress symptoms. Results show that a higher stress index of daily hassles and the presence of two or more
chronic illnesses are also significantly associated with suicidal ideation or death thoughts in the elderly
population. These findings are consistent with results from other studies that identified psychological distress,
physical illness, and stressful hassles as risk factors for suicidal behaviour in the elderly (Alpass & Neville,
2005; Inoue et al., 2007; Preville et al., 2001; Preville et al., 2005; Quan, Arboleda-Florez, Fick, Stuart, &
Love, 2002). Findings of the ESA study are also in agreement with results reported by Weissman and col-
leagues (1999) that suggested that being married is a protective factor against suicide. Finally, results suggest



Canadian Journal of Community Mental Health Downloaded from www.cjcmh.com by 3.145.193.81 on 05/19/24

CANADIAN JOURNAL OF COMMUNITY MENTAL HEALTH

that age, gender, region of residence, income, education, and social support are not significantly associated
with the presence of suicidal ideation or death thoughts when controlling for potential confounding factors.

The findings of this study should be interpreted with caution. First, the cross-sectional design of this
study does not allow us to determine the direction of the association observed between the use of benzodi-
azepines and the presence of suicidal ideations and death thoughts. It could be argued that long-term use and
high doses of benzodiazepines could have caused the presence of suicidal ideation or that the presence of
suicidal ideation could have led respondents to consult a general practitioner, who subsequently prescribed
benzodiazepines.

Second, the measure of the presence of suicidal ideation or death thoughts in the ESA study may in-
clude an information bias since it relied on single self-reported items, in accordance with other research in
the field (Jorm et al., 1995; Kim, Bogner, Brown, & Gallo, 2006; Scocco, Meneghel, Caon, Dello Buono, &
De Leo, 2001). Moreover, the lack of a sensitivity and specificity test of the measure used to detect a case of
suicidal ideation or death thoughts could be reported as a limitation. Although we recognized this limitation,
there are no validated multi-item scales to explore the wish to die and the presence of suicidal ideation at
the same time. Future research could develop new instruments that evaluate this concept. Third, even if the
prescription claims database is reported to be one of the most accurate means of determining drugs dispensed
to individuals (Tamblyn, Lavoie, Petrella, & Monette, 1995), there may be limitations in using this database
for dosage information. Results from the ESA research team, however, showed that there is strong agreement
between self-reported use of benzodiazepines and dispensing of benzodiazepines as reported in the RAMQ
database. Finally, it was not possible to control for the respondents’ use of antidepressants and/or alcohol.
It could be argued that the inclusion of these potentially confounding variables would have an impact on
results. In spite of these limitations, this study is one of the first population-based studies that included a large
representative sample of the elderly population and investigated the association between benzodiazepine
use and the wish to die while controlling for the social, mental, and physical health status of respondents.

CONCLUSION

In conclusion, evidence was found of an association between long-term use and a high dose of benzodi-
azepines and the presence of suicidal ideation or death thoughts in an older adult population while controlling
for a number of important confounding factors. The design of the study did not make it possible to determine
the temporal sequence and causality of such an association between these variables. Future population-based
studies should use a longitudinal design and control for factors that consider respondents’ social, physical,
and mental health status in order to obtain reliable estimates of the effect of benzodiazepine use on suicidal
behaviour in the elderly population.

RESUME

La consommation de benzodiazépines a ¢té associée au comportement suicidaire chez les ainés. Cette
étude a pour but d’examiner 1’association entre la consommation de benzodiazépines et les idées suicidaires
ou idées de mort chez 2494 personnes dgées vivant a domicile et ayant pris part a une entrevue. L’analyse
multivariée a montré que la présence d’idées suicidaires et d’idées de mort était significativement associée
a une consommation a long terme ainsi qu’a une consommation de doses élevées de benzodiazépines. Les
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autres facteurs associés étaient la présence de symptomes de détresse psychologique, le niveau de tracas
quotidiens, les maladies chroniques et le statut matrimonial. Les médecins devraient porter une attention
particulicre a la prescription inapproprié¢e de psychotropes chez les personnes agées présentant des facteurs
de risque reliés au suicide.

Mots clés : benzodiazepines, idéations suicidaires, personnes agées
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