
PSYCHIATRIC SERVICES � http://psychservices.psychiatryonline.org � September 2002   Vol. 53   No. 9 11115599

Although benzodiazepines can
be effective in the treatment
of anxiety and insomnia, pre-

scription of these agents for elderly
persons raises concerns about long-
term use, dependence, loss of effica-
cy, and safety (1–3). The use of ben-
zodiazepines is of special concern in

nursing homes, because these drugs
may be used regularly for long periods
(4,5) and because depressed residents
often receive benzodiazepines instead
of antidepressants (6). Use of benzo-
diazepines also increases the risk of
falls and hip fracture (3,7,8), cognitive
impairment (9,10), and functional de-

cline (11,12). Moreover, recent stud-
ies suggest that short-acting benzodi-
azepines are no safer than long-acting
ones (3,7,8,10,12) and that explicit
federal guidelines have not reduced
the prevalence or chronic use of these
drugs in nursing homes (5,13).

Previous studies have described the
prevalence of anxiolytic and hypnotic
drug use among nursing home resi-
dents in different countries and dif-
ferent types of institutions (5,14–20).
However, little is known about the
reasons for use, the regimens used,
and individual risk factors associated
with different use patterns. Some
studies have reported higher rates of
prescription of anxiolytics and hyp-
notics for younger residents and those
in certain diagnostic groups, but it is
not clear whether these factors influ-
ence actual use (19). Others have ex-
amined specific regimens and indi-
vidual factors associated with various
patterns of use, but many of these
studies have lacked information
about pain, sleep, behavioral prob-
lems, and medication demand (18). It
is important to examine these factors,
because they influence benzodi-
azepine use in other settings (2,21–
24) and may be helpful in designing
future interventions.

This study had three aims. The first
was to assess individual risk factors as-
sociated with four indicators of ben-
zodiazepine use among residents of
nursing homes who participated in an
earlier study in Wisconsin (5,13,25)—
prescriptions for benzodiazepines,
any as-needed use, number of as-
needed doses used, and chronic use.
The second aim was to assess the
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prevalence and determinants of resi-
dents’ demand for benzodiazepines
—the resident’s expression of need or
desire for these medications. The
third aim was to evaluate the benzodi-
azepine regimens of this sample of
residents.

On the basis of previous studies
(2,21,22), we hypothesized that resi-
dents with depression, pain, or sleep
problems would be more likely to
have received a prescription for a
benzodiazepine, to have demanded
and used medication, and to have
used medication for longer periods
than recommended. We also hypoth-
esized that residents who demanded
medication would have higher rates
of as-needed drug use and of chronic
use (23,24). Our control variables in-
cluded age, gender, whether demen-
tia was present, whether behavioral
problems were present, payment
source, and number of prescribed
benzodiazepines (19,26–28).

Methods
Data were obtained from a study con-
ducted between 1986 and 1989 that
used random samples of nine for-
profit and nine religiously affiliated
skilled facilities ranging in size from
66 to 288 beds (5,13,25). Sampling
procedures and characteristics of the
facilities are described elsewhere
(25). Administrators sought informed
consent from 2,434 residents or their
guardians according to an approved
protocol. Of these, 2,060 participat-
ed, 257 refused, and 117 were exclud-
ed because of death, hospitalization,
discharge, or relocation.

Data collection required two to
three months per facility. During the
first four to six weeks, researchers ab-
stracted pharmacy and facility
records to identify current drug regi-
mens, start and stop dates, and demo-
graphic and clinical characteristics.
Selected day nurses completed a res-
ident assessment form for their unit.
During a 14-day observation period
that followed, researchers asked at
least one evening nurse per unit to
use the sleep assessment form to rate
each resident’s pain, sleep, and de-
mand for medication. The observer
then accompanied the nurse as he or
she dispensed medications. A nurse
encounter form was used to keep a

running account of nurse-resident in-
teractions, including residents’ re-
quests and comments. Researchers
later audited pharmacy and nurses’
records to determine drug use.

Measures of benzodiazepine use
We examined four drug use meas-
ures: having a current prescription for
a benzodiazepine during the index
month (coded 0 for no, 1 for yes); any
use of as-needed orders for benzodi-
azepines during the index month (0
for no, 1 for yes); the number of as-
needed doses used during the 14-day
observation period; and chronic use,
defined as ten or more continuous
days for hypnotics and four or more
continuous months for anxiolytics (0
for no, 1 for yes). These ranges are
recommended by the Health Care Fi-
nancing Administration (HCFA) (29)
and are consistent with guidelines
published by the American Psychi-
atric Association in 1985 (30). For de-
scriptive purposes, we also assessed
deviations from HCFA guidelines on
type, number, and dosage of benzodi-
azepines prescribed.

Measures of residents’
characteristics
Residents’ demand was assessed with
nurses’ reports and researchers’ ob-
servations. Nurses’ reports of past de-
mand were determined from two
questions on the sleep assessment
form. The first was “In the past
month, how often did the resident
want medication or something to help
him or her sleep?” Possible responses
were rarely, occasionally, and usually.
The second question was “What (if
anything) did he or she want?” Resi-
dents who wanted an anxiolytic or
hypnotic drug received a score of 1,
and others, 0. For interrater reliabili-
ty, two nurses independently rated
their residents’ past demand; results
showed 89.5 percent agreement.

Researchers’ observations of de-
mand were assessed by analyzing the
nurse encounter forms. Demand was
defined as an observable communica-
tion by a resident that indicated a per-
ceived need or desire for an anxiolyt-
ic or hypnotic drug. To be counted as
demanding a drug, the resident had
to express a need or desire for a par-
ticular drug—that is, identify it by

name, purpose, or physical appear-
ance. The demand could be made in
various forms and levels of intensity
—for example, “I need my sleeping
pill, now” or “Where’s my blue pill?”
Residents who approached the nurs-
es’ station or medication cart looking
for their medication also were consid-
ered to be demanding that medica-
tion. Residents who demanded an
anxiolytic or hypnotic drug received a
score of 1, and others, 0. For inter-
rater reliability, two researchers si-
multaneously observed residents on
the same evening and then on two
different evenings. Results showed
100 percent agreement on the same
evening and 83.8 percent agreement
on different evenings. Because past
demand and observation of demand
were related (χ2=102.3, df=1,
p<.001), we combined them into one
measure of demand, coded 0 for no
and 1 for yes.

Residents’ diagnoses were classified
according to ICD-9-CM codes. We as-
signed scores of 0 or 1 for the absence
or presence, respectively, of organic
mental syndrome or dementia (codes
290 to 294, 310, or 331) and depres-
sion (codes 296, 298, or 311). Four
items from the resident assessment
form assessed disruptive or noisy be-
havior, agitation, physical aggressive-
ness, and resistance to care in the pre-
vious month, each coded 1 for rarely,
2 for occasionally, and 3 for usually.
Items were summed to obtain a be-
havioral problem score from 4 to 12.
For interrater reliability, two nurses
independently rated their residents’
behavior; item gamma values ranged
from .85 to .96, and the Pearson cor-
relation for the total score was .84.

Two items from the sleep assess-
ment form were used to assess pain
and sleep: “In the past month, how
often was the resident in pain?” and
“How often did the resident have dif-
ficulty sleeping?” Results were coded
1 for rarely, 2 for occasionally, and 3
for usually. Two nurses independent-
ly rated their residents’ sleep and pain
in the previous month; gamma values
indicated acceptable to good reliabil-
ity—.56 for sleep and .83 for pain.

Analysis
We described patterns of benzodi-
azepine prescription, deviation from
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HCFA guidelines, and prevalence of
residents’ demand. We then identi-
fied risk factors associated with resi-
dents’ demand, as-needed use, and
chronic use. Chi square and t tests
were used for bivariate analyses, and
logistic and linear regression tech-
niques were used for multivariate
analyses.

Results
Table 1 summarizes the sample char-
acteristics and their association with
prescriptions for benzodiazepines.
The sample was similar to other nurs-
ing home populations. Of 2,060 resi-
dents, 75 percent were women, 51
percent were 85 years of age or older
(mean±SD=82.3±10.8 years), and 58
percent were eligible for Medicaid
benefits. Forty percent had demen-
tia, and 12 percent had depression.
About half (55 percent) occasionally
or usually demonstrated behavioral

problems, 34 percent had pain, and
31 percent had sleep problems.

Of 2,060 residents, 585 (28 percent)
received prescriptions for benzodi-
azepines, 148 (7 percent) received
prescriptions for diphenhydramine,
and 47 (2 percent) received prescrip-
tions for other anxiolytic or hypnotic
drugs. Bivariate results showed that
benzodiazepine prescription rates
were significantly higher for residents
who were under 85 years of age, those
who did not have dementia, and those
who had depression, pain, or sleep
problems. Because these factors may
be correlated, logistic regression was
used for further analysis, with age, be-
havior, pain, and sleep problems en-
tered as continuous variables. Factors
that predicted benzodiazepine pre-
scription were female gender
(OR=1.30), age (OR=.98), depression
(OR=1.68), pain (OR=1.20), and
sleep problems (OR=2.23). 

Table 2 summarizes the sample’s
benzodiazepine regimens and fre-
quency of demand. Of 585 residents
who had prescriptions for benzodi-
azepines, 15 percent received pre-
scriptions for multiple benzodi-
azepines. About 71 percent had or-
ders for sleep or bedtime doses, and
59 percent had as-needed orders only.
For about 71 percent of the sample,
prescriptions deviated from guide-
lines: 34 percent received a nonrec-
ommended long-acting drug, 33 per-
cent received an excessive dosage, and
32 percent had prescriptions for an
excessive duration.

Nurses reported that 24 percent of
the residents had occasionally or usu-
ally requested their medication in the
previous month. Researchers observed
requests from 13 percent during ob-
served shifts. Demand of this type was
reported or observed for about one in
four residents (26 percent).
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Demographic and clinical characteristics and benzodiazepine prescriptions among 2,060 residents in 18 nursing homes in
Wisconsin

Total samplea Received benzodiazepine prescriptionb

Adjusted
Characteristic N % N % χ2 odds ratio 95% CI

Age 17.36∗∗∗ .98 .97–.99∗∗∗

Under 85 years 1,006 49 330 33
85 years or older 1,054 51 252 24

Gender 3.08
Male 512 25 130 25 Reference
Female 1,548 75 455 29 1.30 1.01–1.67∗

Medicaid funded .38
No 839 42 245 29 Reference
Yes 1,181 58 330 28 .96 .77–1.18

Dementia 11.39∗∗∗

No 1,231 60 383 31 Reference
Yes 823 40 200 24 .86 .69–1.08

Depression 28.39∗∗∗

No 1,815 88 479 26 Reference
Yes 239 12 104 44 1.68 1.25–2.27∗∗∗

Behavior problem .72 1.05 .98–1.12
No 823 45 228 28
Yes 1,024 55 302 29

Pain 24.38∗∗∗ 1.20 1.04–1.40∗

No 1,301 66 321 25
Yes 661 34 234 35

Sleep problem 137.38∗∗∗ 2.23 1.93–2.57∗∗∗

No 1,368 69 278 20
Yes 604 31 282 47

Total 2,060 100 585 28

a The number of cases with data varies from 1,847 to 2,060.
b df=1 for all tests; model χ2=210.24, df=8, p≤.001

∗p≤.05
∗∗p≤.01

∗∗∗p≤.001



Table 3 presents the results of the
bivariate analysis of residents’ de-
mand, as-needed use, and chronic
use of benzodiazepines. Demand was
significantly higher among residents
under 85, those without dementia or
behavioral problems, and those with
depression, pain, sleep problems, or
prescriptions for multiple benzodi-
azepines. The demand rate for resi-
dents with sleep problems was 47
percent, compared with  6 percent for
other residents.

Among residents with an as-needed
benzodiazepine prescription, 50 per-
cent had used it in the previous
month. Rates of as-needed use were
significantly higher among residents
who had pain, sleep problems, or
multiple prescriptions and those who
requested medication. The rate of
use of as-needed medication for resi-
dents with sleep problems was 72
percent, compared with 33 percent
for those without. The rate of as-

needed use for those who requested
medication was 83 percent, com-
pared with 42 percent for other resi-
dents. This means that difficulty
sleeping and demand for medication
often resulted in use of as-needed
doses, although clearly other factors
were also involved in nurses’ adminis-
tration of as-needed medication.

The mean±SD number of as-need-
ed doses used during the 14-day ob-
servation period was 2.6±4.9. Resi-
dents who did not have dementia
used more doses than those who did.
Frequency of use was also higher
among residents with pain (4.0 com-
pared with 1.7), multiple prescrip-
tions (5.3 compared with 2.2), sleep
problems (5.2 compared with .7), and
demand (7.5 compared with 1.4).

Bivariate analyses identified five
predictors of chronic use. Chronic
use was higher among residents with-
out dementia (50 percent compared
with 42 percent) and those with de-

pression (60 percent compared with
45 percent), multiple prescriptions
(48 percent compared with 29 per-
cent), sleep problems (43 percent
compared with 22 percent), and de-
mand (49 percent compared with 25
percent). 

Table 4 presents the results of two
regression models for each depend-
ent variable. Model 1 introduced de-
mographic characteristics, diagnoses,
pain, behavioral problems, and ben-
zodiazepine regimens; model 2 added
sleep and demand variables. The ad-
justed odds ratios for demand were
significantly lower among residents
with dementia and behavioral prob-
lems and more than twice as high
among residents with depression,
pain, or multiple prescriptions. These
factors were significant even after
sleep problems were controlled for in
model 2. The adjusted rate of de-
mand was nearly five times as high
among residents with sleep problems.

Rates of any use of as-needed ben-
zodiazepines were significantly high-
er among residents with multiple pre-
scriptions or behavioral or sleep prob-
lems and among those who demand-
ed medication. Of interest, residents
with depression had lower rates of
use of as-needed medication use after
other factors were controlled for.

Two factors predicted higher use of
as-needed doses in model 1: frequent
pain and multiple prescriptions. Mod-
el 2 showed that the presence of pain
was nonsignificant after sleep and de-
mand variables were added,  suggest-
ing that pain might have had an indi-
rect effect by increasing sleep prob-
lems and demand, in turn triggering
more frequent use of as-needed pre-
scriptions. For predicting the use of
as-needed doses, R2 was .12 for model
1 and .38 for model 2, which suggests
that sleep problems and the demand
for medication improved prediction.

The adjusted odds of chronic use
were twice as high among residents
with depression and multiple prescrip-
tions. These factors remained signifi-
cant even after the sleep and demand
variables were added. Sleep problems
and demand for medication were also
significant in the final model.

To better understand benzodi-
azepine use, we explored the charac-
teristics of residents who used higher
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Evaluation of benzodiazepine regimens and demand among 585 residents with
benzodiazepine prescriptions in 18 nursing homes in Wisconsin

Variable N %

Benzodiazepine regimens
Number of benzodiazepines prescribed concurrently

One 495 85
Two 85 14
Three 5 1

Indication for usea

One or more orders for sleep or bedtime use 414 71
One or more orders for other indications or times 282 48

Schedule for use
Prescribed for as-needed use only 347 59
Prescribed for scheduled daily use 238 41

Deviation from HCFA guidelinesb

Nonrecommended drug (long acting) 200 34
Excessive dosage 195 33
Excessive duration 185 32
Two or more benzodiazepines prescribed 90 15
Any of the above 416 71

Residents’ demand for medication
Nurse report of demand in the previous monthc

Rarely 425 76
Occasionally 34 6
Usually 101 18

Researcher observation of demand during observed shiftc

No 505 87
Yes 77 13

Any observed or reported demand
No 429 74
Yes 153 26

a Total can exceed 100 percent because of multiple prescriptions.
b Total can exceed 100 percent because of multiple deviations.
c Nurse report missing in 25 cases; researcher observation missing in three cases



doses (data not shown). Logistic re-
gression showed that younger resi-
dents used higher doses (adjusted
OR=.98, p<.05), as did residents who
demanded medication (adjusted
OR=2.78, p<.001). Nonsignificant ef-
fects were observed for demographic
characteristics, diagnosis, pain, sleep
problems, and behavioral problems.

Discussion and conclusions
This study is one of the first to exam-
ine the effects of residents’ sleep and
demand for medication on benzodi-
azepine use in nursing homes. Unlike
in past studies, we analyzed nurses’
records and nurse assessment forms
and observation of residents’ behav-
ior. These data yielded important
findings. Nearly one in three resi-
dents had sleep problems; 71 percent
of benzodiazepine prescriptions were
for sleep or to be taken at bedtime;

one in four residents demanded med-
ication for sleep or at bedtime; and
sleep problems and demand for med-
ication were among the strongest and
most consistent predictors of as-
needed and chronic drug use.

Although behavioral problems in-
creased the odds of any use of as-
needed benzodiazepines, the fre-
quency of behavioral problems was
unrelated to the number of as-needed
doses used and to chronic use. Thus
benzodiazepines were used primarily
for sleep, not behavioral control.

The association between residents’
demand and chronic use is consistent
with previous investigations of de-
mand in community and hospital set-
tings (23,24). Unfortunately, it is diffi-
cult to determine whether demand
causes chronic use or whether chron-
ic use induces dependence, poorer
sleep, and further demand (4).

Prospective studies are needed to as-
sess how chronic use develops and
why some residents are more likely,
after other risk factors have been con-
trolled for, to demand their medica-
tion. It would be interesting to know
how many residents were encouraged
to try a drug holiday or a dose reduc-
tion and how many would have been
willing to participate in a sleep hy-
giene program. To our knowledge,
none of the study facilities had a for-
mal sleep hygiene program at the time
of data collection.

As expected, demand was signifi-
cantly higher among alert residents
and those with diagnosed depression
and pain. We also found that depres-
sion was a risk factor for chronic ben-
zodiazepine use and that 44 percent
of residents with diagnosed depres-
sion and prescriptions for a benzodi-
azepine did not have prescriptions for
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Bivariate analysis of demand, as-needed use, and chronic use of benzodiazepines among residents 18 nursing homes in Wis-
consin

Any as-needed use Number of as-needed  
Any demand (N=582) (N=341) doses used (N=337) Chronic use (N=585)

Variablea N % χ2† N % χ2† Mean SD t N % χ2†

Age 6.12∗ .32 .93 .03
Under 85 years 99 30 100 52 2.8 4.9 104 32
85 years or older 55 21 72 49 2.3 4.9 81 32

Dementia 1.88 8.19∗∗ .21
No 131 34 45.59∗∗∗ 117 53 3.1 5.2 124 50
Yes 20 10 54 45 1.5 4.0 61 42

Depression 10.45∗∗∗ .15 2.53 11.60∗∗

No 111 23 149 51 2.4 4.6 137 45
Yes 40 39 22 48 3.6 6.3 48 60

Multiple 11.06∗∗∗ 39.31∗∗∗ 12.86∗∗∗ 12.16∗∗∗

prescriptions
No 115 23 140 46 2.2 4.4 142 29
Yes 38 43 32 97 5.3 7.5 43 48

Behavior problem 24.43∗∗∗ 3.26 .42 .2
No 87 39 58 45 3.0 5.4 76 49
Yes 60 19 99 55 2.6 4.7 98 48

Pain problem 61.35∗∗∗ 8.25∗∗ 17.72∗∗∗ .96
No 49 14 94 45 1.7 4.1 104 30
Yes 103 44 77 61 4.0 5.7 81 34

Sleep problem 138.05∗∗∗ 52.08∗∗∗ 87.21∗∗∗ 29.52∗∗∗

No 16 6 61 33 .7 2.4 62 22
Yes 134 47 105 72 5.2 6.1 123 43

Any demand 39.78∗∗∗ 110.60∗∗∗ 33.98∗∗∗

No 113 42 1.4 3.5 141 25
Yes 58 83 7.5 6.4 88 49

Total 153 26 172 50 2.6 4.9 185 32

a Gender and payment source were not significant for any variables.
† df=1 for all comparisons

∗p≤.05
∗∗p≤.01

∗∗∗p=.001



an antidepressant. These results sug-
gest inadequate treatment of primary
problems that can induce insomnia
and are consistent with past research
showing that alert residents with di-
agnosed depression often receive
benzodiazepines as the sole treat-
ment of depression (6). If our find-
ings and interpretations are correct,
then efforts to improve the assess-
ment and treatment of pain and de-
pression may reduce secondary in-
somnia, demand for medication,
chronic use, and possibly adverse
events.

Although individual risk factors
help explain variations in use of ben-
zodiazepines, organizational risk fac-
tors also can influence the prevalence
and appropriateness of the use of anx-
iolytic or hypnotic drugs in nursing
homes. For example, previous studies
have found significant associations
between poorer nurse staffing and
more extensive use of various psy-

choactive drugs by nursing home res-
idents (5,13,27,28). Recent research
(13) has also shown a significant link
between a nursing home’s treatment
culture and patterns of drug use, with
lower rates of antipsychotic drug use
in facilities that have “resident-cen-
tered cultures” that encourage the
use of nonpharmacologic interven-
tions and interdisciplinary collabora-
tion. Further analyses are needed to
determine whether and how medica-
tion demand and other individual risk
factors affect the use of benzodi-
azepines under these different nurs-
ing home conditions.

A major limitation of this study is
that data were collected between
1986 and 1989. However, we believe
the results are relevant, for several
reasons. First, the prevalence of anxi-
olytic and hypnotic drug use in nurs-
ing homes has remained relatively
constant despite regulatory efforts
and the availability of newer antide-

pressants. Studies of drug use from
1986 to 1993 have found significant
declines in the use of antipsychotic
drugs but no change in the use of anx-
iolytics and hypnotics (5,13,19,26,31).
More recent studies of drug use from
1993 to 2000 found a 20 percent in-
crease in the use of antidepressants
but again no change in the use of anx-
iolytics and hypnotics (15). Second,
reimbursement policies, staffing, and
processes of nursing home care have
not changed substantially since the
late 1980s. Continuous use of hyp-
notics remains a frequent problem
(32), and contemporary facilities still
lack formal sleep hygiene programs
(33). Recent data on prescribing prac-
tices in primary care further demon-
strate that many elderly patients with
depression receive benzodiazepines
rather than antidepressants and that
64 percent of benzodiazepine regi-
mens deviate from HCFA guidelines
on drug type and dose (34).
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Multivariate results of regression models predicting demand, as-needed use, and chronic use of benzodiazepines among res-
idents in 18 nursing homes in Wisconsin

Number of 
as-needed

Any demandb Any as-needed useb doses usedc Chronic useb

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Resident Ad- Ad- Ad- Ad- Ad- Ad-
character- justed 95% justed 95% justed 95% justed 95% justed 95% justed 95%
isticsa OR CI OR CI OR CI OR CI β β OR CI OR CI

Dementia .32∗∗∗ .18– .37∗∗ .20– ns ns ns ns ns ns
.55 .69

Depression 2.42∗∗ 1.41– 2.01∗ 1.07– ns .40∗ .17– 2.04∗∗ 1.30– 1.75∗ 1.09–
4.16 3.75 .93 3.20 2.81

Multiple 
prescrip- 1.36– 1.35– 5.7– 4.56– 1.30– 1.08–
tions 2.36∗∗ 4.11 2.58∗∗ 4.93 41.5∗∗∗ 308.99 36.04∗∗∗ 285.06 .15∗∗ .13∗∗ 2.08∗∗ 3.32 1.76 2.88

Behavior .59– .47– 1.10– 1.11–
problem .71∗∗∗ .84 .59∗∗∗ .73 1.30∗∗ 1.56 1.33∗∗ 1.60 ns ns ns ns

Pain 1.93– 1.46– 1.18–
problem 2.51∗∗∗ 3.25 1.98∗∗∗ 2.68 1.62∗∗ 2.23 ns .25∗∗∗ ns ns ns

Sleep problem 4.92∗∗∗ 3.54– 2.12∗∗∗ 1.45– .38∗∗∗ 1.43∗∗ 1.10–
6.85 3.10 1.85

Any demand 3.75∗∗ 1.58– .26∗∗∗ 2.16∗∗ 1.30–
8.91 3.59

a Age, gender, and payment source were nonsignificant in all models.
b Logistic regression models adjusted for age, gender, and payment source. P levels are for Wald’s statistics. Models 1 and 2 for any as-needed use were

limited to residents with as-needed orders. Model chi square for any demand, model 1=138.8, df=8, p<.001, model 2=254.3, df=9, p<.001; any as-
needed use, model 1=60.1, df=8, p<.001, model 2=104.9, df=10, p<.001; and chronic use, model 1=25.8, df=8, p<.001, model 2=53.6, df=10, p<.001.

c Standardized beta coefficients are for linear regression models adjusted for age, gender, and payment source among residents with as–needed orders
only. Model R2 for the number of as-needed doses used, model 1=.12, F=5.4, df=8, 322, p<.001, model 2=.38, F=19.6, df=10, 320, p<.001.

∗p≤.05
∗∗p≤.01

∗∗∗p≤.001



This study had several additional
limitations. First, we wanted to mini-
mize the burden on staff and include
all residents regardless of their physi-
cal and mental status. Thus we had to
rely on recorded diagnoses and nurs-
es’ assessments. Further studies are
needed to validate these measures.
Second, we were unable to survey
physicians or examine previous treat-
ment efforts. It would be interesting
to know what types of treatments
were attempted unsuccessfully be-
fore the study and before nursing
home admission. Third, our sample
was similar to other nursing home
populations, but we cannot generalize
to other states because of potential
differences in state regulation, reim-
bursement, and other conditions that
might affect drug use. Finally, we rec-
ognize that the relationships among
depression, pain, sleep, demand, and
benzodiazepine use are complex and
subject to alternative explanations
(35–37). Further studies are needed
to provide an understanding of these
risk factors, their interrelationships,
and how they respond to different in-
terventions (38,39). �
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