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Community-Dwelling Elderly
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OBJECTIVE: 

 

To describe the prevalence of benzodiazepine
use, sociodemographic and physical health factors associated
with use, dosages taken, and directions for use among indi-
viduals aged 65 years and older.

 

DESIGN: 

 

Cross-sectional analysis of baseline data from the
community-based, prospective observational Cardiovascular
Health Study.

 

PATIENTS/PARTICIPANTS: 

 

Medicare eligibility lists from four
U.S. communities were used to recruit a representative sam-
ple of 5,201 community-dwelling elderly, of which 5,181 par-
ticipants met all study criteria.

 

MEASUREMENTS AND MAIN RESULTS: 

 

Among participants,
511 (9.9%) were taking at least one benzodiazepine, primarily
anxiolytics (73%). Benzodiazepines were often prescribed to
be taken 

 

pro re nata

 

  (PRN “as needed”), and 36.5% of pre-
scriptions with instructions to be taken regularly were taken
at a dose lower than prescribed. Reported over-the-counter
(OTC) sleep aid medication use was 39.2% in benzodiazepine
users and 3.3% in nonusers. In a multivariate logistic model,
the significant independent correlates of benzodiazepine use
were being white (odds ratio [OR] 1.9; 95% confidence inter-
val [CI] 1.0, 3.4), female (OR 1.7; CI 1.4, 2.2), and living in
Forsyth County, North Carolina, or Washington County,
Maryland, compared with living in Sacramento County, Cali-
fornia, or Allegheny County, Pennsylvania (OR 2.3; CI 1.4,
2.2); having coronary heart disease (OR 1.6; CI 1.2, 2.1),
health status reported as poor or fair (OR 1.8; CI 1.4, 2.3),
self-reported diagnosis of nervous or emotional disorder (OR
6.7; CI 5.1, 8.7), and reporting use of an OTC sleep aid medi-
cation (OR 18.7; CI 14.1, 24.7).

 

CONCLUSIONS: 

 

One in 10 participants reported taking a ben-
zodiazepine, most frequently an anxiolytic, often at a lower
dose than prescribed and usually PRN. The high prevalence of
OTC sleep aid medication and benzodiazepine use may place
the patient at increased risk of psychomotor impairment.
Physicians should assess OTC sleep aid medication use when
prescribing benzodiazepines.
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B

 

enzodiazepines effectively treat anxiety and insomnia
with minimal adverse effects in normal healthy indi-

viduals.

 

1–6

 

 However, in the elderly, the safety of benzodi-
azepines is less clear because of their impaired metabolic
elimination and increased sensitivity.

 

7–14

 

 An estimated
10.9 million (6.2%) of U.S. adults purchased or obtained
benzodiazepines in 1987, and of those aged 65 years and

older (elderly), 11.3% to 13.7% reported taking a benzodi-
azepine in the previous year.

 

15,16

 

 In 1988, individuals over
60 constituted approximately 20% of the U.S. population,
yet received 49% of all prescriptions for benzodiazepines.

 

17

 

Benzodiazepines are associated with a number of ad-
verse effects including daytime sedation, ataxia, and slowed
psychomotor performance.

 

9,18–22

 

 One of the more severe
adverse effects of benzodiazepine use in the elderly is an
increased risk of hip fracture.

 

23–28

 

 Concomitant use of ben-
zodiazepines and other agents such as over-the-counter
(OTC) sleep aid medication or alcohol may potentiate the
adverse effects of benzodiazepines by increasing the risk of
adverse outcomes.

 

29

 

 In addition, reviews of benzodiazepine
prescribing practices for the elderly have shown that the
dosages are not adjusted adequately for impaired meta-
bolic elimination and increased sensitivity, potentially
placing individuals at higher risk of adverse effects.

 

17,30

 

Some of the reported clinical correlates of benzodiaz-
epine use in older subjects are the number of other medi-
cations taken, sleep disorders, and depression.

 

31

 

 In addi-
tion, benzodiazepine users are more likely to be white and
college educated.

 

31,32

 

 Important limitations of the previous
studies in this area include nonvalidated patient-reported
health status measures and medication use, data from a
limited geographic distribution, no data on benzodiaz-
epine dosages used, no data on the proportion of benzodi-
azepine prescriptions that were ordered to be taken daily
versus 

 

pro re nata

 

 (PRN), and no data on OTC sleep aid
medication use or alcohol use.

 

31,32

 

The Cardiovascular Health Study provided the oppor-
tunity to examine patterns of drug use and their corre-
lates in a large, multisite, population-based study of com-
munity-dwelling older adults. One of its aims was to
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describe medication use in the community-dwelling eld-
erly. The aims of the present study were to use the Car-
diovascular Health Study data to describe benzodiazepine
prevalence of use, dosages taken, directions for use, and
patient reported use, and to explore the correlates of ben-
zodiazepine use with various sociodemographic, psycho-
social, and physical health factors.

 

METHODS

Setting

 

The Cardiovascular Health Study is a community-
based, prospective, observational study of cardiovascular
disease and stroke in community-dwelling adults aged 65
years and older, sponsored by the National Heart, Lung,
and Blood Institute.

 

Subjects

 

Participants were sampled from Medicare eligibility
lists in four U.S. communities: Washington County, Mary-
land; Allegheny County, Pennsylvania; Forsyth County,
North Carolina; and Sacramento County, California. The
Cardiovascular Health Study recruitment and design is
described in detail elsewhere.

 

32,33

 

 Among eligible respon-
dents, 5,201 (57.6%) agreed to participate and were
enrolled in the study between June 1989 and May 1990.
Potential participants were excluded if they were institu-
tionalized, wheelchair dependent in the home, undergoing
treatment for cancer, or expected to move from the area in
the next 3 years. Compared with nonenrollees, partici-
pants were less likely to self-report nervous or emotional
disorders, high blood pressure, and stroke, and more
likely to have quit smoking and to perceive their health
status as very good or excellent.

 

33

 

Measures

 

Medications. 

 

Medication data were collected by medica-
tion inventories conducted by study interviewers in the
participant’s home. We used the method of an in-home
medication inventory, which is thought to be the most re-
liable and valid approach to obtaining from subjects infor-
mation about their use of medications.

 

34

 

 Participants
were asked to provide the interviewers with the containers
of all their current prescription medications. The opera-
tional definition of a current prescription medicine was
one for which a prescription was written by a physician,
and taken by the participant during the 2 weeks prior to
the interview. During the in-home medication inventory,
the interviewer simply transcribed from the prescription
label the name of the drug, the strength, and the dosing
instructions. After the transcription process was completed,
the interviewer placed the medications in front of the par-
ticipant and inquired how often each medication was taken
on average during the previous 2 weeks.

 

35

 

 The measure of

dose reported taken was created from the available data
since the interviewers independently recorded the dose and
instructions, and asked participants how frequently they
took a medicine.

 

36

 

 For all scheduled benzodiazepine pre-
scriptions, the dose reported taken was the calculated total
daily dose taken from the patient response to the question,
“How often the medication was taken on average during
the previous 2 weeks?” Benzodiazepines prescribed to be
taken PRN were excluded from analyses of the dose reported
taken. The duration of therapy with specific medications
was not assessed. Individuals were also asked if they
used several nonprescription medications (e.g., OTC sleep
aid medication) in the previous 2 weeks. Use of a benzodi-
azepine and an OTC sleep aid was defined as current if a
patient reported their use within the previous 2 weeks.

 

Benzodiazepine Use. 

 

Benzodiazepines were identified and
classified on the basis of their FDA-approved indications as
either a hypnotic (triazolam, temazepam, and flurazepam),
or an anxiolytic (lorazepam, alprazolam, oxazepam, clon-
azepam, prazepam, chlordiazepoxide, clorazepate, and di-
azepam). Participants who were using benzodiazepines
from different classes (i.e., they were using both a hyp-
notic and anxiolytic benzodiazepine) were assigned to the
benzodiazepine class that corresponded to the benzodiaz-
epine they were not taking PRN. In those cases in which
the PRN status was the same for both drugs, the individ-
ual was classified as a combination user. For each of the
11 different benzodiazepines used by this cohort, a me-
dian scheduled dose was calculated using all prescrip-
tions with instructions to use the benzodiazepine on a
scheduled basis, excluding all PRN prescriptions. The me-
dian dose reported taken was also calculated for each of
the 11 benzodiazepines using only the prescriptions with
instructions to use the benzodiazepine on a scheduled ba-
sis, excluding all PRN prescriptions.

 

Covariates. 

 

A physical examination and interview that in-
cluded medical and personal history, functional status,
and psychosocial questionnaires were administered at
baseline. Patients did not undergo psychiatric evaluation.
Sociodemographic data included age, gender, education,
annual household income, marital status, and race. Psy-
chosocial items included self-perceived global health-
rating (excellent, very good, and good; fair and poor),
measures of feelings about life as a whole (six categories
ranging from 1 

 

5

 

 delighted to 6 

 

5

 

 terrible), satisfaction
with the meaning and purpose of life (Likert scale, an-
chored by 1 

 

5

 

 extremely satisfied and 10 

 

5

 

 extremely dis-
satisfied), and social support (6-item composite scale
ranging from 6 

 

5

 

 least support to 24 

 

5

 

 maximum
support).

 

37,38

 

 Physical functioning was assessed by activi-
ties of daily living (ADL) and instrumental activities of
daily living (IADL) scores.

 

39,40

 

 Behavioral data were col-
lected on cigarette smoking and alcohol consumption
measured in drinks per week. Sleep disorder information
was collected from a medical history questionnaire.
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Prevalent comorbid conditions included a history of
coronary heart disease, cerebrovascular disease, conges-
tive heart failure, intermittent claudication, hypertension,
diabetes mellitus, pulmonary disease, and renal disease.
Data were also collected on patient self-reported physician-
diagnosed nervous or emotional disorders. Participants
were asked: “Have you ever been told by a doctor that you
currently have a nervous or emotional disorder?” Data
were based exclusively on self-reports except for coronary
heart disease, cerebrovascular disease, congestive heart
failure, and intermittent claudication, which were vali-
dated by physical examination and review of the partici-
pant’s hospital and physician records.

 

Statistical Analyses

 

All statistical analyses were performed using statisti-
cal analyses software (SAS version 6.04, SAS Institute,
Cary, NC) on a personal computer. Descriptive statistics
were used to compare benzodiazepine users to nonusers,
nonusers to hypnotic benzodiazepine users, and nonus-
ers to anxiolytic benzodiazepine users. For categorical com-
parisons, 

 

x

 

2

 

 tests of independence were performed; for
continuous measure comparisons, Student’s 

 

t

 

 tests were
performed. For the above analyses, data were also stratified
by age and gender. Because there were multiple compari-
sons, a two-tailed 

 

p

 

 value 

 

,

 

.01 was considered significant.
Multivariate analyses used logistic regression models

to identify variables that were associated with benzodiaz-
epine use. Variables associated with benzodiazepine use
were selected by a logistic regression procedure for back-
ward selection.

 

41

 

 Variables that did not reach a Wald 

 

x

 

2

 

significance level of .05 were removed from the model. The
following variables were initially entered in the model:
gender, age (65–69 years, 70–79 years, and 80

 

1

 

 years),
race (white vs nonwhite) geographic residence (Forsyth

County, NC, and Washington County, Md., vs Sacra-
mento County, Calif., and Allegheny County, Pa.), marital
status (married vs not married), education (high school
graduate and beyond vs others), coronary heart disease,
cerebrovascular disease, congestive heart failure, inter-
mittent claudication, hypertension, pulmonary disease,
kidney disease, self-reported diagnosis of nervous or emo-
tional disorder, number of comorbid conditions, smoking,
alcohol use, use of OTC sleep aid medication, number of
medications (excluding benzodiazepine), self-perceived
health (excellent, very good, and good vs fair and poor),
and continuous measures of global health rating, feelings
toward life, satisfaction with life, ADLs, and IADLs. In ad-
dition, for the model that identifies predictors of hypnotic
users, PRN status was included as a covariate. Owing to
the amount of missing data, income was not included in
the above models.

 

RESULTS

 

Of the 5,201 participants enrolled in the Cardiovas-
cular Health Study, 20 were excluded from this study be-
cause of active cancer treatment (

 

n

 

 

 

5

 

 14), or missing
medication data (

 

n

 

 

 

5

 

 6). Of the remaining 5,181 partici-
pants, 511 (9.9%) of the participants were taking at least
one type of benzodiazepine. Among these, 115 (22.5%)
were using hypnotic benzodiazepines, 373 (73%) were us-
ing anxiolytics and 23 (4.5%) were classified as combina-
tion benzodiazepine users (Table 1). Benzodiazepine users
were less likely to have had at least 12 years of education
and more likely to be women. Benzodiazepine use varied by
geographic site, ranging from 5.7% to 14.2% of participants,

 

p

 

 

 

,

 

 .01. These differences in benzodiazepine use by geo-
graphic site also existed for anxiolytic and hypnotic ben-
zodiazepine use. Anxiolytic benzodiazepine users were sig-
nificantly more often women than men. Owing to the small

 

Table 1. Sociodemographic Characteristics Among Benzodiazepine Users and Nonusers

 

Characteristics
Nonusers, %
(

 

n

 

 

 

5

 

 4,670)

Benzodiazepine Users, %
All

 

*

 

(

 

n

 

 

 

5

 

 511)
Hypnotic
(

 

n

 

 

 

5

 

 115)
Anxiolytic
(

 

n

 

 

 

5

 

 373)

 

Age, years
65–69 35.2 37.2 29.6 40.5
70–79 51.7 48.1 54.8 45.8
80

 

1

 

13.1 14.7 15.7 13.7
Education 

 

$

 

12 years 73.3 62.2

 

†

 

63.5

 

†

 

61.9

 

†

 

Income 

 

.

 

$35,00/year 24.8 22.3 21.3 21.7
Married 69.5 64.7 62.3 66.2
Female 55.5 70.6

 

†

 

60.0 74.0

 

†

 

White 94.5 96.5 95.7 97.1
Forsyth County, N.C. 23.9 36.2

 

‡

 

34.8

 

‡

 

36.2

 

‡

 

Sacramento County, Calif. 26.4 14.5 13.0 14.8
Washington County, Md. 24.3 32.5 24.4 35.9
Allegheny County, Pa. 25.4 16.8 27.8 13.1

*

 

23 participants were classified as combination benzodiazepine users and are not included with either hypnotic or anxiolytic users.

 

†

 

Compared with nonusers, 

 

p

 

 value 

 

,

 

 .01.

 

‡

 

Differences exist between sites, 

 

x

 

2

 

 comparison 

 

p

 

 value 

 

,

 

 .01.
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number of participants classified as combination benzodiaz-
epine users (

 

n

 

 

 

5

 

 23), valid conclusions could not be made,
and their results are not shown in the tables. Stratifying
these analyses by age and gender did not change the results.

 

Benzodiazepine Use

 

The most frequently prescribed benzodiazepines were
alprazolam (21.0%), diazepam (18.0%), lorazepam (14.4%),
and triazolam (12.4%) (Table 2); among the hypnotic and
anxiolytic benzodiazepines, triazolam and alprazolam were
the most frequently prescribed, respectively. Benzodiaz-
epines were commonly prescribed to be taken as needed:
for nearly all benzodiazepines, PRN status ranged from
one half to nearly two thirds of the prescriptions. Of the
557 prescriptions for benzodiazepines, 257 (46.1%) were
prescribed to be taken on a scheduled regimen. Of these
257 prescriptions, 94 (36.5%) were actually taken less fre-
quently than prescribed, and 5 (1.9%) were taken more
frequently than prescribed. Eleven different benzodiaz-
epines were used among subjects in this cohort. Of the 11
different benzodiazepines used, prescriptions to be taken
on a scheduled regimen were evaluated; 5 (45.5%) of the
11 benzodiazepines were reported to be taken at the me-
dian dose prescribed, and 6 (54.5%) were reported to be
taken at a dose below the median dose prescribed.

 

Correlates of Benzodiazepine Use

 

Univariate Analyses. 

 

Benzodiazepine users had a signifi-
cantly higher prevalence of coronary heart disease, con-
gestive heart failure, renal disease, and self-reported diag-
nosis of nervous or emotional disorder than nonusers,

 

p

 

 

 

,

 

 .01 (Table 3). Cerebrovascular disease prevalence ap-
peared to be higher in benzodiazepine users than in non-
users; however, analyses by anxiolytic and hypnotic ben-

zodiazepine users showed a higher disease prevalence
only among anxiolytic benzodiazepine users. The preva-
lence of smoking and hypertension was significantly
higher in benzodiazepine users compared with nonusers,

 

p

 

 

 

,

 

 .01. The overall number of chronic comorbid condi-
tions among nonusers was lower than in benzodiazepine
users, 

 

p

 

 

 

,

 

 .01. Excluding the benzodiazepine prescrip-
tions, benzodiazepine users took more medications than
nonusers (

 

p

 

 

 

,

 

 .01) and reported taking fewer drinks of al-
cohol per week (1.5 vs 2.7, 

 

p

 

 

 

,

 

 .01) than nonusers. When
analyzed by hypnotic and anxiolytic user groups, only the
anxiolytic users used less alcohol than nonusers of ben-
zodiazepine. Self-reported use of OTC sleep aid medica-
tion at some time in the previous 2 weeks was substan-
tially higher among all benzodiazepine users (39.2%),
hypnotic users (80.4%), and anxiolytic users (23.4%)
compared with nonusers of benzodiazepine (3.3%), 

 

p

 

 

 

,

 

.01. When analyses were stratified by age and gender, dif-
ferences in physical health and sociodemographic charac-
teristics between benzodiazepine users and nonusers
were few and relatively small, despite the large number of
comparisons made. For this reason, age and gender dif-
ferences are not reported here.

Compared with nonusers, all benzodiazepine users,
hypnotic users, and anxiolytic users rated their overall
health as worse, 

 

p

 

 

 

,

 

 .01 (Table 4). All categories of benzo-
diazepine users reported more problems with ADLs and
IADLs, more morning grogginess, difficulty falling asleep,
and problems with waking up during the night than non-
users, 

 

p

 

 

 

,

 

 .01. However, “feeling regarding life” and “sat-
isfaction with life” scores did not differ between hypnotic
users and nonusers.

 

Multivariate Models. 

 

Results from multivariate analyses
that compared benzodiazepine users to nonusers are pre-
sented in Table 5. Owing to missing data for covariates,

 

Table 2. Prescribed Benzodiazepines and Patient-Reported Use

 

Benzodiazepine

 

n

 

 (%)
(

 

n

 

 

 

5

 

 557)

 

*

 

Median Dose
Prescribed for

Scheduled
Prescriptions, mg

Median Dose
Reported Taken
for Scheduled

Prescriptions, mg Prescribed PRN

 

†

 

,%

Hypnotics
Triazolam 69 (12.4) 0.25 0.25 63.8
Temazepam 36 (6.5) 15.00 15.00 52.8
Flurazepam 38 (6.8) 30.00 15.00 63.2

Anxiolytics
Lorazepam 80 (14.4) 1.00 1.00 45.0
Alprazolam 117 (21.0) 0.75 0.50 45.3
Oxazepam 12 (2.2) 30.00 30.00 50.0
Clonazepam 6 (1.1) 1.00 0.50 16.7
Prazepam 17 (3.1) 15.00 15.00 58.8
Chlordiazepoxide 56 (10.0) 20.00 15.00 51.8
Clorazepate 26 (4.7) 11.25 7.50 50.0
Diazepam 100 (18.0) 8.00 5.00 65.0

*Forty-six participants were using more than one benzodiazepine.
†PRN indicates patient directed to take medication as needed.
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4,755 (91.8%) of the participants were used for these analy-
ses. Benzodiazepine users were nearly 19 times more likely
to report taking an OTC sleep aid medication than nonus-
ers, and were approximately 7 times more likely to have
self-reported a physician-diagnosed nervous or emotional
disorder than nonusers. Benzodiazepine users were also
more likely to be female and white; to be residing in Forsyth
County, NC or Washington County, Md.; to report worse
health; and to have a history of coronary heart disease.

Results from multivariate analyses that compared
anxiolytic users with hypnotic users are presented in Ta-
ble 6. Results indicate that concomitant OTC sleep aid
medication use was nearly 14-fold higher among hypnotic
users than anxiolytic users. Hypnotic users were also more

likely to be male, to be instructed to take the medication
PRN, and to have greater impairments in their IADLs, and
less likely to report their health as fair or poor.

DISCUSSION

Nearly 10% of the Cardiovascular Health Study partic-
ipants reported taking a benzodiazepine, most frequently
an anxiolytic often prescribed to be taken PRN. Of those
with prescription benzodiazepines to be taken on a sched-
uled basis, a substantial proportion reported taking less
than the median prescribed dose (36.5%), and 6 of 11 ben-
zodiazepines were reported to be taken at median doses
lower than prescribed. When we evaluated the correlates of

Table 3. Physical Health Characteristics of Benzodiazepine Users and Nonusers

Physical Health Characteristic
Nonusers

(n 5 4,670)

Benzodiazepine Users
All*

(n 5 511)
Hypnotic
(n 5 115)

Anxiolytic
(n 5 373)

Coronary heart disease, % 16.3 26.0† 23.5† 27.1†

Cerebrovascular disease, % 4.9 7.2 2.6 9.1†

Congestive heart failure, % 1.8 3.7† 6.1† 3.0†

Intermittent claudication, % 0.6 0.8 1.7 0.5
Hypertension, % 40.5 46.2† 43.5 46.9
Diabetes mellitus, % 22.4 24.5 23.5 24.7
Pulmonary disease, % 9.0 12.4 11.3 11.9
Renal disease, % 2.4 4.7† 6.1 4.1
Self-reported diagnosis of nervous or 

emotional disorder, % 5.7 36.9† 24.5† 40.0†

Mean number of comorbid conditions (SD) 1.2 (1.1) 1.8 (1.2)† 1.4 (1.2)† 1.7 (1.2)†

Smoker, % 11.0 15.1† 16.5 14.5
Mean number of alcoholic drinks per wk (SD) 2.7 (6.5) 1.5 (4.4)† 2.2 (6.8) 1.2 (3.8)†

Mean number of medications (SD)‡ 2.1 (2.0) 3.1 (2.3)† 3.0 (2.5)† 3.1 (2.2)†

Over-the-counter sleep aid medication use, % 3.3 39.2† 80.4† 23.4†

*23 participants were classified as combination benzodiazepine users and are not included with either hypnotic or anxiolytic users.
†Compared with nonusers, p value , .01.
‡Excluding benzodiazepines.

Table 4. Quality of Life, Physical Functioning, and Sleep Disorders Among Benzodiazepine Users and Nonusers

Variable
Nonusers

(n 5 4,670)

Benzodiazepine Users
All*

(n 5 511)
Hypnotic
(n 5 115)

Anxiolytic
(n 5 373)

Global health rating, mean (SD)† 2.7 (1.0) 3.3 (1.0)‡ 3.0 (1.1)‡ 3.3 (1.0)‡

Feeling regarding life, mean (SD)† 2.3 (0.8) 2.5 (0.9)‡ 2.4 (0.9) 2.5 (0.9)‡

Satisfaction with life, mean (SD)† 2.8 (1.6) 3.2 (1.9)‡ 3.1 (1.7) 3.2 (1.9)‡

Social support, mean (SD) 21.8 (2.6) 21.5 (2.7) 21.9 (2.6) 21.5 (2.7)
ADL (SD) 0.1 (0.4) 0.2 (0.8)‡ 0.3 (0.9)‡ 0.2 (0.7)‡

IADL (SD) 0.3 (0.7) 0.7 (1.0)‡ 0.8 (1.1)‡ 0.6 (1.0)‡

Daytime sedation, % 15.4 22.0‡ 26.8‡ 21.1‡

Morning grogginess, % 10.0 20.2‡ 23.7‡ 18.6‡

Difficulty falling asleep, % 20.5 44.3‡ 69.6‡ 34.5‡

Wake up early or several times, % 68.3 78.7‡ 84.4‡ 76.0‡

*23 participants were classified as combination benzodiazepine users and are not included with either hypnotic or anxiolytic users.
†Global health rating (1 5 excellent to 5 5 poor); feelings regarding life (1 5 delighted to 6 5 terrible), satisfaction with life (1 5 extremely sat-
isfied to 10 5 extremely dissatisfied).
‡Compared with nonusers, p value , .01.
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benzodiazepine use, we found two previously unreported
variables correlated with benzodiazepine use: self-reported
use of OTC sleep aid medication at some time in the previ-
ous 2 weeks (odds ratio [OR] 18.67; 95% confidence inter-
val [CI] 14.12, 24.69) and coronary artery disease (OR
1.63; 95% CI 1.24, 2.13). The strong correlation between
self-reported use of OTC sleep aid medication and benzodi-
azepine use is of particular concern because the active in-
gredient in all OTC sleep aid medications is an antihista-
mine, primarily diphenhydramine or doxylamine. The
potential for adverse drug reactions with diphenhydramine
and doxylamine are well known and especially troublesome
in the elderly. These reactions are mediated through H1

blockade and anticholingeric activity, resulting in central
nervous system effects such as somnolence, diminished
alertness, slowed reaction time, impairment of cognitive
function, and dry mouth, blurred vision, urinary retention,
and constipation.42,43 Additive central nervous system ef-
fects of OTC sleep aid medications and benzodiazepines
may place the patient at increased risk of psychomotor im-
pairment. Especially troublesome is the likelihood that the
physician prescribing the benzodiazepine is unaware of the
patient’s OTC sleep aid medication use, as patients rarely
discuss OTC medication use with their physicians.44

There are several possible explanations for the re-
ported use of both an OTC sleep aid medication and a
benzodiazepine in the previous 2 weeks: e.g., the benzodi-
azepine was not effectively treating the sleep problem, and
the individual was using both agents concomitantly; an
OTC sleep aid was used prior to a new benzodiazepine
prescription in the previous 2 weeks, or vice versa; or the
individual was taking the benzodiazepine PRN and the
OTC sleep aid medication PRN, potentially alternating the
two. Among hypnotic benzodiazepine prescriptions, the
latter explanation may be more likely because hypnotic
benzodiazepine users were nearly two times more likely to
have prescription directions as PRN than were anxiolytic
benzodiazepine users.

The large portion of subjects reporting taking lower

benzodiazepine doses than prescribed may be a result of
side effects from accumulation of the benzodiazepine
when taken on a regular schedule. Supporting this notion
is our finding that benzodiazepines with long elimination
half-lives (i.e., t1/2 . 24 h), flurazepam, clonazepam, chlo-
rdiazepoxide, clorazepate, and diazepam, all of which are
likely to result in daytime sedation and drug accumula-
tion in the elderly when taken on a scheduled basis, were
taken at lower median doses than prescribed.7,8 Prazepam
was the only long-acting benzodiazepine reported taken at
the median prescribed dose. Among the five short-acting
benzodiazepines (i.e., t1/2 # 24 h), triazolam, temazepam,
lorazepam, oxazepam, and alprazolam, only alprazolam
was taken at a median dose lower than prescribed. Thus,
elderly participants on long-acting benzodiazepines may
be noticing adverse effects including daytime sedation,
ataxia, and slowed psychomotor performance and self-
titrating their dose downward.9,18–21

The high rate of PRN prescribing for benzodiazepine
may suggest that physicians view the disorder for which
the drug was prescribed as an intermittent problem.
Among hypnotic benzodiazepines, another potential ex-
planation for the high rate of PRN prescribing is the rec-
ommendation that when benzodiazepines are used to
treat insomnia they should be taken no more often than 2
to 4 times a week to avoid dependence.45

The finding that coronary heart disease was indepen-
dently correlated with benzodiazepine use is interesting
because recent research indicates that a relationship be-
tween adverse cardiac events and psychological stress
may be mediated by the occurrence of myocardial is-
chemia.46 Psychological stress is also associated with the
use of anxiolytic benzodiazepines.32 Therefore, higher lev-
els of stress may be associated with both benzodiazepine
use and coronary heart disease.

The higher rates of all benzodiazepine use among
women is consistent with epidemiologic data showing
women have twice the prevalence of anxiety disorders.32,47

With the higher prevalence of anxiety disorders in women,
it is not surprising women were nearly three times more
likely than men to be taking anxiolytic benzodiazepines.

Table 5. Odds Ratios of Benzodiazepine Use Derived from 
a Multivariate Logistic Model

Correlates of Benzodiazepine Use Odds Ratio (95% CI)

Coronary heart disease 1.63 (1.24, 2.13)
Female 1.72 (1.35, 2.19)
Self-reported health status* 1.82 (1.44, 2.32)
Self-reported diagnosis of nervous

or emotional disorder 6.66 (5.09, 8.71)
Over-the-counter sleep aid 

medication use 18.67 (14.12, 24.69)
White 1.87 (1.04, 3.40)
Forsyth County, NC or

Washington County, Md.† 2.27 (1.38, 2.23)

*Patients reporting health status as fair or poor were compared
with those reporting health status as good to excellent.
†Compared with Allegheny County, Pa., and Sacramento County,
Calif.

Table 6. Odds Ratios of Hypnotic Versus Anxiolytic 
Benzodiazepine Use Derived from a Multivariate

Logistic Model

Correlates of Hypnotic
Benzodiazepine Use Odds Ratio (95% CI)

Prescribed PRN* 1.99 (1.16, 3.40)
Self-reported health status† 0.49 (0.28, 0.85)
Male 1.97 (1.15, 3.38)
Increased impairment of IADLs 1.31 (1.02, 1.69)
Over-the-counter sleeping aid 

medication use 13.81 (7.97, 23.92)

*PRN indicates patient directed to take medication as needed.
†Patients reporting health status as fair or poor were compared
with those reporting health status as good to excellent.
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Men were twice as likely as women to take hypnotic ben-
zodiazepines. Because the comparison was anxiolytic use
to hypnotic use among women and men, the higher prev-
alence of hypnotic use found in men is likely the result of
men using anxiolytics less, not higher hypnotics use.

Consistent with previous research of benzodiazepine
use, a self-reported diagnosis of nervous or emotional dis-
order was strongly associated with benzodiazepine use,
and participants who rated their health as fair or poor
were more likely to use benzodiazepines.17,32 However,
these analyses did reveal that participants using anxi-
olytic benzodiazepines were significantly more likely to re-
port their health as fair or poor than were hypnotic benzo-
diazepine users. The higher reported quality of life among
hypnotic users may be the result of benzodiazepines pro-
viding greater relief in insomnia than in anxiety disorders.

Hypnotic benzodiazepine users were found to have
greater impairments of their IADLs than anxiolytic benzo-
diazepine users. This could be due to the underlying sleep
disorder or to adverse effects of the hypnotic benzodiaz-
epine such as morning sedation. Because hypnotic benzo-
diazepines were more likely to be taken PRN, tolerance
may not be developing to the sedative properties, or hyp-
notic benzodiazepines may be prescribed in excessive
doses for these elderly participants.

Variation in benzodiazepine prescribing by geo-
graphic site was observed. Higher percentages of patients
in the easternmost sites (Forsyth County, NC, and Wash-
ington County, Md.) reported taking benzodiazepines. It is
unknown why this variation exists; however, unexplained
variation in prescribing practices and use of medical re-
sources by geographic location is not uncommon.47–49

Alcohol use was slightly lower in benzodiazepine us-
ers than in nonusers. This was potentially due to the
warning patients generally received against alcohol use in
combination with benzodiazepines from both the physi-
cian and the pharmacist or to underreporting of alcohol
consumption among benzodiazepine users.

This study provides some of the best data currently
available on benzodiazepine use. Despite this, it has sev-
eral limitations. The cross-sectional nature of the study
does not allow for differentiation of cause from effect. For
example, although there was a higher incidence of ner-
vous or emotional disorders among benzodiazepine users,
it is unknown whether benzodiazepine use resulted in a
higher incidence of nervous or emotional disorders or
whether benzodiazepine use was a result of an emotional
or nervous disorder. In addition, it is unknown whether
lower alcohol use among benzodiazepine users was a re-
sult of less alcohol use due to a decline in patient-
perceived need for alcohol or a result of a warning by a
health care professional not to use alcohol with a benzodi-
azepine, or whether alcohol users were less likely to re-
ceive prescriptions for benzodiazepines. The sample was
not fully representative of the population aged 65 years
and older because of participant self-selection. Our sam-
ple participants were slightly healthier and had a better

perception of their health than older persons in general.33

Therefore, generalization of our findings should be limited
to our study population of noninstitutionalized elderly
adults. The Cardiovascular Health Study did not examine
the medical records to validate all participant-reported
medical conditions. However. cardiovascular diseases
were confirmed through medical record review. Reliance
on participant self-report for OTC sleep aid medication
use may have affected our estimates. We were unable to
identify if benzodiazepine use and OTC sleep aid use was
concurrent; however, patients did report use of both
agents at some time in the previous 2 weeks. When as-
sessing benzodiazepine therapy, the point in the course of
benzodiazepine treatment was not determined. It is possi-
ble that patients received the benzodiazepine prescription
at a time of high symptom severity prior to our study and
since that time the severity of the condition lessened, po-
tentially influencing benzodiazepine use patterns.

These analyses provide important information on the
use of benzodiazepines in the elderly and their associa-
tion with sociodemographic and health status factors. A
substantial portion of elderly benzodiazepine users report
taking a lower dose than prescribed and are often pre-
scribed benzodiazepines to be taken PRN. In this study,
OTC sleep aid medication and coronary heart disease
were associated with benzodiazepine use. In addition, for
the first time differences in sociodemographic and health
status factors among hypnotic and anxiolytic users have
been examined in the elderly. Our findings do not suggest
clinicians should withhold benzodiazepines for the treat-
ment of medical conditions for which benzodiazepines re-
main the drugs of choice. Consideration should be given
to beginning therapy with a low dose of benzodiazepine
and counseling the patient against OTC sleep aid use in
conjunction with benzodiazepine therapy. Further re-
search is required to explore the association between cor-
onary heart disease and benzodiazepine use and to iden-
tify the potential negative outcomes of combination
benzodiazepine and OTC sleep aid therapy. It is our sug-
gestion that epidemiologic studies should evaluate hyp-
notic and anxiolytic benzodiazepine users separately.

Presented at the American College of Clinical Pharmacy,
Spring Practice and Research Forum meeting, April 8, 1997. 
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