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Study Objectives: To estimate the prevalence of and identify sociodemographic risk factors for sedative medication use in the general Canadian
population, and to examine the association between sedative medication use and body mass index (BMI).

Design: Cross-sectional study

Setting: Canadian population

Participants: Participants from the 1994-2003 Canadian national health surveys, the National Population Health Survey (NPHS) and the Canadian
Community Health Survey (CCHS). For the 2003 CCHS, n = 134,072, ages 12-80+ years.

Interventions: Not applicable

Measurements and Results: The overall prevalence of sedative medication use in Canada in 2003 was 5.5%, having more than doubled since
1994. Notable rises in sedative medication use have occurred among men, non-elderly, and obese individuals. After adjusting for potential sociode-
mographic and health status confounders, including psychiatric comorbidities, the odds of sedative use were significantly greater among morbidly
obese (BMI = 35 kg/m?) men (OR = 1.89, 95%ClI = 1.02-3.53) and underweight (BMI < 18.5 kg/m2) women (OR = 2.11, 95%Cl = 1.26-3.53).
Conclusions: The use of sedative medications has substantially risen among the general Canadian population, and among particular population
subgroups. The greater odds of sedative medication use found among morbidly obese men may reflect the presence of underlying obstructive
sleep apnea, which may in turn serve to explain in part the known relationship between sedative medications and mortality. The increase in sedative

medications coupled with their known adverse health associations raises potential public health concerns.
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INTRODUCTION

Longitudinal general population-level estimates of sedative
medication use are lacking. The few Canadian studies on seda-
tive medication use that do exist are single-point cross-section-
al,'? and are limited to specific regions of the country,** elderly
individuals,'*5 or users of benzodiazepines only."** Single-
point cross-sectional estimates of sedative medication use are
available for several other countries,>'° but longitudinal data
on sedative use is minimal."" While gender and age disparities
with respect to sedative use have been documented,>” ! trends
over time, and other potential risk factors that may underlie
sedative medication use (such as, socioeconomic status, ciga-
rette and alcohol consumption), are poorly understood.

Understanding the scope and nature of sedative medication
use is important because sedative use has been associated with
increased mortality,''* although this has not been consistently
demonstrated."'>!'” Cancer Prevention Study data of over 1.1
million individuals in the US revealed that use of prescrip-
tion sedatives (not limited to any specific medication type) of
greater or equal to 30 times per month was associated with an
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approximately 25% increased risk of mortality over a 6-year
follow-up period in both men and women."® This association
was independent of 32 sociodemographic and health status co-
variates, including sleep duration and various cardiorespiratory
diseases.!® The increased risk of falls and fractures,'®!” car ac-
cidents,”?! and poisonings*?* among users of sedatives may in
part serve to explain the sedative-mortality association. There
is also data showing that sedatives are used with increased fre-
quency among individuals with obstructive sleep apnea,*?
which is in turn associated with increased mortality.>*?” Howev-
er, these data are based on small, selected populations and po-
tential confounders were not controlled for. If indeed sedatives
are used with increased frequency in sleep apnea, this may also
serve in part to explain the increased mortality associated with
sedatives. Obesity is considered to be a major risk factor for
obstructive sleep apnea,”?' with the prevalence of obstructive
sleep apnea among obese individuals being as high as 71%.%

The objectives of this study were estimate the prevalence of
and identify sociodemographic risk factors for sedative medi-
cation use in the general Canadian population. We also exam-
ined the association between sedative use and body mass index
(BMI), which is an important risk factor for obstructive sleep
apnea.

METHODS

Data Sources

This study was conducted with data from Canada’s national
health surveys, the National Population Health Survey (NPHS)
and the Canadian Community Health Survey (CCHS), the lat-
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graphic factors using the 2003 CCHS sample

Adjusted OR (95% CI)*

Sex

Male 1.00

Female 1.40(1.17-1.67)
Province

Ontario 0.88 (0.72-1.08)

British Columbia 1.00
Age group

12-19 0.61(0.40-0.92)

20-39 1.00

40-59 1.36 (1.05-1.77)

60+ 1.75(1.29-2.37)
Race

Caucasian 1.00

Visible minority 1.30 (0.96-1.75)
Immigrant

Yes 0.95(0.77-1.17)

No 1.00
Income level

Lowest 0.92 (0.62-1.39)

Lower middle 0.96 (0.74-1.35)

Middle 0.95(0.77-1.19)

Upper middle 1.00

Highest 0.95(0.77-1.19)
Major income source

Employment 1.00

Welfare 1.74 (1.12-2.68)

Seniors’ benefits 1.60 (1.26-2.02)

Other 1.46 (0.97-2.18)

Highest education attained
< Secondary
Secondary
Some post-secondary
Post-secondary

Smoking status

1.04 (0.74-1.46)
0.96 (0.68-1.37)
1.00

0.98 (0.72-1.33)

Never smoker 1.00

Former smoker 1.42 (1.15-1.76)

Current smoker 1.61(1.27-2.05)
Alcohol drinking status

Never drinker 1.00

Non-daily drinker 0.94 (0.77-1.16)

Daily drinker 1.11(0.80-1.54)

Health professional-diagnosed
mood disorder

Yes 3.46 (2.58-4.64)
No 1.00

Health professional-diagnosed

anxiety disorder
Yes 1.82(1.31-2.53)
No 1.00

*Adjusted for all other variables listed in table.

Table 1—0dds of sedative medication use across various sociodemo-

P-value

<0.01

0.21

0.02

0.02

0.01

0.09

0.64

0.7

0.99

0.69

0.67

0.01

<0.01

0.07

0.83
0.84

0.89

<0.01
<0.01

0.58
0.53

<0.01

<0.01
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ter of which supplanted the NPHS in 2000. The NPHS and the
CCHS were undertaken by Statistics Canada to collect cross-
sectional self-reported sociodemographic and health data every
2 years on a nationally representative sample of 98% of the
Canadian population aged 12 years and older. A detailed de-
scription of the survey designs and methodologies appears else-
where.?*** Three cycles of the NPHS were completed (1994,
1996, 1998) before the CCHS began to be administered. Infor-
mation on sedative medication use was collected by all 3 cycles
of the NPHS, and the first two cycles of the CCHS (2000/01,
2003). Information on sedative medication use was not col-
lected by the CCHS beyond 2003. See Appendix for the sample
sizes and overall response rates for these surveys. The analy-
ses of sedative medication use risk factors and association with
BMI were conducted specifically with the 2003 CCHS, since
this was the most recent national health survey cycle available,
and because unlike previous cycles, it collected information on
health-professional diagnosed self-reported mood and anxiety
disorders, allowing us to control for their potentially confound-
ing effects.

Variable Definitions

Both the NPHS and CCHS included the following question:
“In the past month, did you take sleeping pills?” While poten-
tial examples of sleeping pills were provided, responses were
not limited to any specific medication types, and potentially
included both prescription and over-the-counter sedatives. The
response rate to this question was very high among all survey
cycles (e.g., 98.8% for the 2003 CCHS). Respondents who did
not know or did not state their sedative medication use status
were excluded from the analysis (e.g., 1.2% of respondents for
the 2003 CCHS).

All sociodemographic data were collected via self-report.
Presence of mood and anxiety disorders were based on self-
reported health-professional diagnosis of the medical condition
that had lasted, or was expected to last, for 6 months or longer.
BMI was based on self-reported height and weight, and BMI
classification followed World Health Organization cutoffs.*
Self-reported BMI has been previously found to have high ac-
curacy with objectively measured BMI.***” Analysis of 2005
CCHS data, which collected self-reported and objectively mea-
sured BMI on a randomly selected subsample of survey partici-
pants, also showed high correlations between the self-reported
and measured BMI (Pearson correlation coefficient = 0.89,
P < 0.0001). Respondents who did not know or did not state
their height and weight were excluded from the analysis involv-
ing BMI (14% of respondents for the 2003 CCHS).

Statistical Analysis

All analyses were performed on SAS version 9.1.3. The
overall prevalence, and the prevalence of sedative medication
use stratified by gender, age group, and obesity status, was
calculated for each of the national health survey cycles. Us-
ing the 2003 CCHS, multiple logistic regression was used to
identify independent sociodemographic risk factors for sedative
medication use. Logistic regression was also used to calculate
the unadjusted odds of sedative use across BMI groups using
the 2003 CCHS. All the sociodemographic variables listed in
Table 1, including self-reported health professional diagnosed
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Figure 1—Prevalence of sedative medication use among Canadian
national health survey participants between 1994-2003, stratified by
gender.

mood and anxiety disorders, were then included in a second
regression model to calculate the odds of sedative use after ad-
justing for these potential confounders. Given known gender
differences in BMI and sedative medication use,>”'"!? the re-
gression analysis were reported separately by gender as well.

The CCHS uses a complex sampling design, employing
stratification and multi-stage clustering. To account for the un-
equal probabilities of selecting respondents, all results were
weighted using the survey sample weights provided. All sample
weights were re-scaled prior to each analysis by dividing the
original weight by the average weight of respondents included
in the specific analysis, according to Statistics Canada guide-
lines.* To account for the effects of stratification and clustering
on variance estimates, all confidence intervals were calculated
using bootstrap resampling techniques with bootstrap weights
created by Statistics Canada. Ethics approval was granted by
the University of Toronto Office of Research Ethics.

RESULTS

Of the 20,745 survey participants who were asked and gave
a response to the question on sedative medication use in the
2003 CCHS, 1,192 individuals or 5.5% responded affirmatively
to using sedatives within the past month. Between 1994-2003,
the overall prevalence of sedative use in Canada has more than
doubled (Figure 1). Although sedative use has consistently
been higher among Canadian women, the relative percentage
change in sedative use between 1994-2003 was greater among
men (1.9% to 4.5%, or 200% increase) than women (3.6% to
6.6%, or 83% increase). While sedative use has been consis-
tently higher among individuals aged 60 years and older ver-
sus individuals aged less than 60 years, the relative percentage
change in sedative use was greater in the latter age group (1.9%
to 4.7%, or 147% increase) than the former (6.6% to 9.1%, or
38% increase) (Figure 2). Up to 2000, the prevalence of seda-
tive use was similar among obese and non-obese Canadians.
However, starting in 2000, sedatives were used with increasing
frequency among obese individuals versus non-obese individu-
als (7.2% versus 5.8% in 2003, respectively; Figure 3). Inde-
pendent risk factors for sedative medication use were female
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Figure 2—Prevalence of sedative medication use among Canadian
national health survey participants between 1994-2003, stratified by age
group.
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Figure 3—Prevalence of sedative medication use among Canadian
national health survey participants between 1994-2003, stratified by
obesity status.

gender, older age group, individuals supported by welfare and
seniors’ benefits, current and former smokers, and individuals
with health-professional diagnoses of mood and anxiety disor-
ders (Table 1).

The odds of sedative medication use among BMI groups
use followed a U-shaped distribution, with significantly greater
odds among underweight (BMI < 18.5 kg/m?) individuals and
among obese (BMI > 30 kg/m?) and morbidly obese (BMI > 35
kg/m?) individuals (Table 2). The associations between sedative
medication use and underweight and morbid obesity remained
significant even after controlling for the 12 covariates listed in
Table 1. After stratifying the analysis by gender, the odds of
sedative medication use were significantly greater only among
women who were underweight and among men who were mor-
bidly obese.

DISCUSSION
The prevalence of sedative medication use has more than
doubled in Canada since 1994, which is concerning given the
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Table 2—0dds of sedative medication use across BMI groups, stratified by gender, using the 2003 CCHS sample

Unadjusted OR (95% Cl) Adjusted OR (95% Cl)
BMI (kg/m?) with P-value for all with P-value for all
<185 1.84 (1.15-2.95), P = 0.01 1.91(1.21-3.04), P < 0.01
18.5-24.9 1.00 1.00
25-29.9 1.12 (0.93-1.36), P=0.23 1.06 (0.88-1.29), P = 0.53
30-34.5 1.33(1.03-1.72), P=0.03 1.22 (0.93-1.60), P=0.15
=35 1.72 (1.21-2.45), P < 0.01 1.47 (1.02-2.12), P = 0.04

Adjusted OR (95% ClI)
with P-value for men

0.96 (0.03-29.23), P = 0.98
1.00

1.09 (0.79-1.51), P = 0.60
1.20 (0.76-1.92), P=0.43
1.89 (1.02-3.53), P = 0.04

Adjusted OR (95% ClI)
with P-value for women

2.1 (1.26-3.53), P < 0.01
1.00

1.06 (0.83-1.34), P = 0.65
1.23(0.89-1.72), P = 0.21
1.29 (0.84-2.00), P = 0.25

professional diagnosed anxiety disorder.

Adjusted models include sex, age group, province of residence, income level, major household income source, immigration status, racial group (Caucasian
versus visible minority), highest education level attained, smoking status, alcohol drinking status, health-professional diagnosed mood disorder, and health-

increased morbidity and mortality associated with these medi-
cations.'>!%1823 While sedatives are more frequently used
by women and older age groups, surprisingly, notable rises in
sedative use are occurring among men, individuals under 60
years of age, and among obese individuals. After adjusting for
sociodemographic and psychiatric confounders, greater odds
of sedative medication use were found among morbidly obese
men and underweight women. Increased sedative use among
morbidly obese men may be associated with the presence of
underlying obstructive sleep apnea, which may in turn serve in
part to explain the known relationship between sedative medi-
cations and mortality.

The overall prevalence of sedative medication use in Canada
is relatively similar to some countries, like the United States,’
Norway,” and Italy.® However, our Canadian prevalence esti-
mates are higher compared to Germany and Britain,® and lower
compared to France,>*® where more than twice the Canadian
rate of sedative use has been reported. Our novel finding of in-
creasing sedative medication use over time among Canadians
is concerning given the many associated adverse health effects
of these medications, including falls and hip fractures,'®!"” car
accidents,”®*! poisonings,**** cognitive impairment,* and mor-
tality.'>!* While sedative medication use has been previously
reported to be declining in Canada,* this analysis included only
Ontarians aged 65+ years and prescription benzodiazepine
medication use. In contrast, our analysis included residents
from multiple regions of the country, ages 12-80+ years, and
captured sedative medication use more broadly. We calculated
the change in prevalence during the same period for several
other classes of medications, including inhalers, antihyperten-
sives, antibiotics, oral hypoglycemic agents, and antidepres-
sants (data not shown). With the exception of antidepressants,
no other medication classes had similar increases over time as
sedatives, indicating that the rise in sedative agents is not oc-
curring in the context of rising medication use across the board.

The observed rise in sedative use may be explained by a ris-
ing awareness in society of insomnia and its potential conse-
quences, or by a rise in insomnia symptoms in the population.
Increasing use of sedative medications for general psychiatric
purposes may also potentially explain the temporal rise. The
emergence of the potentially safer non-benzodiazepine receptor
agonists may also explain the rise in sedative use. Zopiclone
entered the Canadian market in 1994,* which is the first year of
our data analysis, and zaleplon became available in Canada in
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2000% but was discontinued in 2007.*' Although zolpidem was
approved in Canada in 1996 it was never marketed for use,*
and ramelteon is as of yet unavailable. While trends in medica-
tion use can also be a function of government drug formulary
changes, there were no formulary changes with respect to seda-
tive agents in the largest of Canada’s provinces by population
(Ontario) during the study period,** although other provinces
may differ.

Similar to previous studies,>”!'""'? we have found that women
and older age groups use sedatives more frequently. However,
our findings that sedative use is also rising among men and the
non-elderly is novel. In contrast to previous studies that found
no increased or lower sedative use among individuals who
smoked cigarettes and consumed alcohol in the general* and
elderly* populations, we found significantly increased use of
sedatives among current and former smokers, but not among
consumers of alcohol. While the association between sedative
use and smoking may be explained by the higher rates of psychi-
atric disease among smokers,* our findings were independent
of comorbid mood and anxiety disorders.

Significantly greater odds of sedative medication use were
found among morbidly obese men, independent of psychiat-
ric comorbidity, and the prevalence of sedative use is increas-
ing more so among obese versus non-obese individuals in the
population. The finding of increased sedative medication use
among morbidly obese men might be explained by underlying
obstructive sleep apnea. Obesity is a well-accepted risk factor
for sleep apnea, with the prevalence of obstructive sleep apnea
among obese individuals in population studies ranging from
7% to 36%,%*! and 25% to 71% in clinical studies.?®?*32 Obes-
ity is even a stronger risk factor for obstructive sleep apnea in
men than women,*3%3! with the prevalence in obese men being
as high as 88%.% A high prevalence of insomnia complaints
exists among individuals with objectively diagnosed obstruct-
ive sleep apnea, ranging from about 40% to 60%,**” the reason
for which is not entirely clear. Previous studies have reported
high use of sedatives among individuals with obstructive sleep
apnea, ranging from 50% to 74%,2** but these data were based
on small, selected populations, and were univariate associa-
tions that did not control for any potential confounders. Given
that obstructive sleep apnea is both associated with obesity
and increased mortality,**” underlying obstructive sleep apnea
may therefore serve in part to explain the relationship between
sedative medications and mortality. Alternatively, the increased
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use of sedative medications among obese individuals may be
explained by the presence of insomnia due to nocturia*®* or
musculo-articular pains,*® which obese individuals are at in-
creased risk for. The increased use of sedatives among obese
individuals is also potentially concerning given that sedatives,
and specifically benzodiazepines, may worsen untreated sleep
apnea,’'** although this has not been a consistent finding.**-*

Sedative medications were also found to be used with in-
creased frequency among underweight women, and this rela-
tionship was independent of self-reported diagnosed mood and
anxiety disorders. While undiagnosed or unreported psychiatric
disorder may potentially explain this relationship, the presence
of other comorbid medical conditions that are associated with
underweight women and associated with sleep disturbance may
also serve as possible explanations, including eating disorders,*
hyperthyroidism,* connective tissue disease,®' and gynecologi-
cal malignancy.®

Strengths of this study are that it is based on a very large
sample of Canadians including data on a wide range of so-
ciodemographic and health status variables. Sedative medica-
tion use was broadly asked, including both prescription and
non-prescription agents. Although self-reported BMI was used,
this had excellent correlation with objectively measured BMI
in the CCHS. Upwards of 12 sociodemographic and health sta-
tus variables were included in our logistic regression models
of BMI to control for potential confounding. Our study also
has several limitations. Sedative medication use was based on
self-report and may have been underestimated because of re-
call and social desirability biases. Our prevalence estimates of
sedative drug use are indeed likely underestimated, given pre-
vious research showing that questions on self-reported sleep-
ing pill use underestimate actual sedative medication use by as
much as 27%.% Sedative medication use was asked only with
respect to the preceding month, and thus chronic sedative use
was not captured, although most sedative medication use has
been shown to be consumed by chronic users.* Breakdown
of the data by sedative medication type (e.g., benzodiazepine,
non-benzodiazepine) was not possible. Although participants’
response rate to the question on sedative medication use was
very high, because these questions were included in the survey
for only selected health regions of the country as determined by
provincial health representatives in consultation with Statistics
Canada (17% of the total health regions in Canada, limited to
the provinces of Ontario and British Columbia), results may not
be generalizable to all of Canada.

In conclusion, the increasing use of sedatives among Cana-
dians is potentially concerning given the increased morbidity
and mortality associated with these medications. Sedative use is
rising among certain groups, like men and the non-elderly, who
were previously thought to be at lower risk of using sedatives.
Greater odds of sedative medication use were found at both ex-
tremes of body weight, morbid obesity and underweight, with
notable gender discrepancies. The finding of increased sedative
use among morbidly obese men may reflect the presence of un-
derlying obstructive sleep apnea, which may in turn serve in
part to explain the known relationship between sedative medi-
cations and mortality. The increased odds of sedative medica-
tion use among morbidly obese men may also be a cause for
concern, given that there is some evidence showing that seda-
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tives may worsen sleep apnea. The substantial rise in the use of
sedative agents in the general population, in the context of their
known multiple adverse health associations, raises potential
concerns regarding public health safety.
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Appendix—Canadian national health survey cycle total samples sizes
and combined household-person level response rates

National health Household-person

survey cycle Total sample size  level response rate
NPHS 1994 17,626 88.7%
NPHS 1996 81,804 82.6%
NPHS 1998 17,244 87.6%
CCHS 2000/01 130,880 84.7%
CCHS 2003 134,072 80.7%
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