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The purposes of this study were to determine: (1) the prevalence of psychoactive
medication and alcohol use and (2) the relationship among psychoactive
medications, alcohol use, and falls in a sample of 1028 independently living
women and men, aged 55 and older. Twenty-six percent of the sample reported
falling, 28% were taking one or more psychoactive drugs, and 38% drank
aleohol during the past year. Analyses with logistic regression indicate that
predictors of falls were psychoactive drug use, age, and number of illnesses.
Living alone, frequency of alcohol use, and gender were not significant

predictors.
KEY WORDS: falls; medication; psychoactive; alcohol; elderly.

INTRODUCTION

Falls and accidents associated with medication and alcohol use are a
potential health and safety problem for persons aged 55 and over. This
problem will likely escalate with demographic trends, leading to an aging
work force and an increase in older adults living alone (Tinetti et al., 1988;
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Gibson ef al., 1987). The purposes of this study were (1) to determine the
prevalence of psychoactive medication and alcohol use and (2) to examine
the relationship between psychoactive medications and alcohol use and self-
reported falls among a group of community and congregate dwelling older
persons.

A review of the literature on community samples suggests that one-
third of noninstitutionalized persons over age 65 experience one or more
falls per year (Campbell et al., 1989; Blake et al., 1988; Tinetti et al., 1985;
Kennedy and Coppard, 1987; Perry, 1982; Campbell et al., 1981; Prudham
and Evans, 1981; Gryfe et al., 1977). The probability of falling increases
as individuals get older (Tinetti, 1990; Tinetti e al, 1988; Kennedy and
Coppard, 1987; Campbell et al., 1981). Injury is the sixth leading cause of
death for persons aged 65 and over, and most of these fatalities result
from a fall (Campbell et al., 1990). Physical changes associated with aging
such as decreased vision and agility can be compounded by the neurologi-
cal adverse effects of psychoactive medications, alcohol use/abuse, other
medications, or the combination of drugs and alcohol and lead to in-
creased risk of falls for the older person.

The exact incidence of alcohol misuse among the elderly is difficult to
determine, as the symptoms of alcohol use and misuse among older persons
are often unrecognized or attributed to the aging process (Gordis, 1992). Al-
coholism among the eldetly is estimated to range from 5-10 to over 60% in
high nisk institutionalized persons (Widner and Zerhner, 1991). Gender dif-
ferences are apparent, with males reporting more alcohol-related problems
than females. Alcohol use among older women remains a covert problem, but
there appears to be a pattern of sex role convergence of alcohol consumption
(Robbins, 1991). Regardless of the amount of alcohol consumption, when al-
cohol is added to the equation of multiple medications and aging-related dis-
abilities, the likelihood of a fall-sustained injury is increased. The use of
prescription medications with psychoactive properties (e.g., sedatives/hypnotics,
anxiolytics, tranquilizers, antidepressants, or narcotic analgesics) combined
with alcohol is a dangerous combination that can potentiate falls.

In terms of psychoactive medications, older persons consume a dis-
proportionate share compared with other age groups. Per capita psychoac-
tive prescription rates for older persons are two to three times greater than
for younger counterparts (Robbins and Clayton, 1989; Miller and Gold,
1989). In all categories of psychoactive drug prescriptions, persons over age
50 are overrepresented. Morcover, a significant percentage of those 65 and
older is likely to receive an inappropriate drug, most often a psychoactive
one (Wilcox et al., 1994). Overall, women age 45 to 64 report higher levels
of psychoactive medication use (Robbins and Clayton, 1989), as well as
women 65 and over (Wilcox et al., 1994).
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Along with increased prescribed use of these drugs, rates of nonmedical
use (inappropriate use, including informal self-medication with drugs often
obtained by swapping or hoarding) among this population have increased.
Data from the 1985 National Household Survey on Drug Abuse, dealing with
the use of sedatives, hypnotics, analgesics, and tranquilizers, indicate that
there has been a significant rise in the lifetime non-medical use of these drugs
among older persons (NIDA, 1988). Data from subsequent Household Sur-
veys show the rate has remained high (NIDA, 1993), suggesting, perhaps,
that the group of cohorts, who used illegal drugs and alcohol in their youth,
may resort to use of psychoactive drugs and/or alcohol in an effort to cope
with life events as they age (Sheahan ef al, 1989).

The association of psychoactive medication use with falls among the non-
institutionalized elderly has been well documented (Campbell, 1991; Cwikel,
1992; Trewin et al, 1992; Ray et al, 1989, 1991). For a variety of reasons,
older adults are particularly sensitive to the adverse side effects, such as di-
minished sensorium, dizziness, syncope, and orthostatic hypotension, produced
by these substances. These reasons, include, but are not limited to, the multiple
medications consumed and age- and disease-related changes in the body’s abil-
ity to metabolize and excrete medications and alcohol.

Another aspect of the problem is that all too frequently older persons
take more than one psychoactive medication at a time (Chrischilles et al,
1990; Gurwitz, 1994). Some older persons may be taking a narcotic analgesic
along with a tranquilizer or antidepressant. The potential for adverse drug
interactions is compounded by the addition of an anti-hypertensive agent
or other medications and whatever amount of alcohol is consumed. Re-
searchers have found that single clderly men were more likely to use psy-
choactive drugs in combination with alcohol (Robbins, 1991).

Several researchers have demonstrated a relationship between the types
of medications consumed and the likelihood of experiencing falls. A survey
of 2793 persons aged 65 and over in England found that those who had
fallen in the past 12 months were more likely to be taking diuretics or tran-
quilizers (Prudham and Evans, 1981). Sorock and Shimkin (1988) found that
continuous (nightly) use of benzodiazepines was associated with an increased
risk of falling among individuals in their sample of community-dwelling eld-
erly. Ray and associates {1991) found an association between the use of cyclic
antidepressants and the risk of falls and hip fractures among older adults. In
a review of 4501 medical records of persons who had fallen and sustained
hip fractures with 24,042 controls, these researchers found that persons taking
antidepressants had a 1.6 relative risk for falls and hip fracture. This finding
held true for 167 cases that were reviewed including controls for body mass,
impaired ambulation, and functional status.
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Rates of overt alcoholism among the elderly vary from 2 to 10%
(Widner and Zerhner, 1991; Robbins, 1991). The exact incidence of alcohol
misuse among older persons is difficult to determine for a variety of rea-
sons. Families and medical providers often overlook misuse patterns and
attribute symptoms of alcohol misuse to the effects of age itself. Of greater
importance than actual misuse is the fact that even a small amount of al-
cohol interacting with other medications may create a significant risk for
falls and accidents.

This study goes beyond previous work in looking at the effects on
falls of both psychoactive medication and alcohol in a multivariate context.
It looks at the possibility of both cumulative and synergistic effects of medi-
cation and alcohol use. It also examines the effects in non clinical samples,
looking for gender differences and comparing outcomes for a sample of
community dwellers and a sample living in congregate residential facilities.

METHODS
Sample

The data for this study were collected for a National Institute of Al-
cohol Abuse and Alcoholism funded project investigating social factors,
medication, and alcohol use among the elderly. The study sample consists
of 1028 randomly selected independently living persons age 55 and over
who live in a southeastern city of 230,000 persons. Five hundred four par-
ticipants were randomly sclected from a list of all individuals residing in
the 13 congregate care facilities in the city. For the congregate care facili-
!ies, approximately every third resident was recruited to participate via an
introductory letter followed by an interviewer visit to the apartment. The
_remaining 524 community dwelling participants were selected by random-
ized multistage cluster sampling of households. Community participants
were selected by dividing the city into 20 census tracts, with house numbers
randomly drawn in each sector. After a random start, every third house
was approached until the quota of eligible persons for that sector was re-
cruited. Initial plans to oversample males included a computer generated
Kish table designed to indicate a male 70% of the time. Due to the lower
male to female ratio of elderly individuals and a higher male refusal rate,

in practice all available males were solicited. The overall participant refusal
rate was 15%.
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Procedure

Experienced middle-age female interviewers conducted one hour
interviews in the participant’s home. The interviewers attended a train-
ing session on the nuances of eliciting information about medication and
alcohol use/abuse. The interview schedule included the Multidimen-
sional Functional Assessment of Older Adults; the Duke Older Ameri-
cans Resources and Services Procedures (OARS) instrument
(Fillenbaum, 1988), which deals with a range of social and health related
questions; a series of questions that elicited detailed medication use pat-
terns (name of drugs and frequency taken during the past year); alco-
hol-related questions from the National Household Survey questionnaire
(National Institute on Drug Abuse, 1988); and a variety of demographic
and health questions.

Measures to insure medication data collection reliability and validity
were implemented by having the interviewers copy the exact prescription
from the medication container label. In the few instances when the con-
tainer was not available (<2%), the respondent provided the information
from memory. All medication and health condition responses were re-
viewed for congruence by a graduate nurse-practitioner student. This
person classified the medications into therapeutic categories, such as tran-
quilizers/anxiolytics, sedatives/hypnotics, prescription pain analgesics, and
antidepressants. Classifications were reviewed by a pharmacy professor. Ad-
ditional validity checks were made by randomly comparing medication
classifications with interview schedule entries and by comparing medica-
tions with stated health conditions.

Measures

The dependent falls variable was measured by asking the respondent,
“Have you fallen in the past year?” (yes/no) and “How many times?” There
were no significant differences in number of falls reported between com-
munity and congregate samples. Because the falls variable had minimal
variance with a few outliers, and because a serious fall would preclude the
likelihood of additional falls, just the dichotomous variable (0 = not fallen,
1 = fallen) was used in subsequent analyses.

The first independent variable is prescription psychoactive medica-
tions. These medications included sedatives/hypnotics (e.g., clorazepate,
temazepam, flurazepam, triazolam), anxiolytics/tranquilizers (e.g., diaze-
pam, lorazepam, hydroxyzine HCl, chlordiazepoxide), antidepressants (e.g.,
trazodone HCI, amitriptyline, nortriptyline HCl, lithium), and prescription
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pain medications (e.g., codeine, propoxyphene,). These medications were
summed to become the number of psychoactive drugs variable. Another psy-
choactive medication variable was derived from the frequency (days) the
respondent reported taking the psychoactive drug during the past year. The
original ordinal measure (1 = less than 7 days, 2 = 7 to 30 days, 3 = 30
to 100 days, 4 = 100 to 300 days, 5 = 300 days or more) was recoded to
the midpoint of the category to approximate the number of days of psy-
choactive drug use.

Alcohol consumption was measured by asking the respondent the ap-
proximate number of days they consumed one or more alcoholic drinks
(beer, wine, coolers, spirits) during the past year. In the interview, this ques-
tion came after a series of questions on drinking in the past month.
Respondents were asked to characterize their drinking in terms of what
was most appropriate to their actual pattern of consumption by giving the
average number of times per week, per month, or per year. To be consistent
with the psychoactive drug frequency variable, these answers were recoded
to approximate number of drinking days in the past year. Although this
frequency measure is not precise in terms of actual number of drinking days
in a year, or ideal in that it misses the potential for occasional “binge”
drinking, the ordinal nature and the approximation of magnitude in days
provides for a more appropniate test of the hypothesized effects and com-
parability with the medications measures.

Another measure of alcohol effects was derived from responses to
questions dealing with 19 behaviors commonly associated with alcohol
problems (e.g., a relative, friend or spouse told you to cut down on drinking,
you felt cross or aggressive while drinking, you got into an argument while
drinking). Finally, respondents were queried in a nonjudgmental manner
about their simultaneous use of medication with alcohol by asking, “Some-
times people drink . . . and also use some medication on the same
occasion. . . . In the past 12 months did you ever use (sedatives/ sleeping
pills, tranquilizers-antianxicty, stimulants, pain-medications, antihista-
mines/cold pills) at the same time or within a couple hours of using
alcohol?”

Information about physical health was elicited in a systems review of
23 common health conditions associated with this age group, including heart
disease, hypertension, arthritis, and diabetes. Respondents also were asked
about any other health problems. The number of reported health conditions
was summed to create the number of illnesses variable.

Living arrangements were measured as a dichotomous variable, with
all persons who were living alone coded as 1 and all persons sharing a
household with another individual coded as 0. The other two demographic
variables included in the analyses are gender and age in years.
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RESULTS
Descriptive Characteristics and Bivariate Results

Table I reports some sample characteristics for the total and for the con-
gregate and community samples separately. Respondents were predominately
female (73%), white (83%), single (73%), and living alone (65%). The sample
demographics are comparable to the national population for this age group
(U.S. Census, 1990). The mean age was 74 with the congregate living persons
being slightly older (77) compared to the community sample (70). Respondents
had a mean income of $11,000, and the mean and median educational level
was a high school education. Ten of the 13 congregate care facilities were
federal subsidized housing units, with the stipulation that residents could not
have an annual 1989 income over $18,550. Residents of the other three fa-
cilities had to have an income of at least $20,000.

Twenty-six percent (n = 266) of the sample reported falling during the
past year (mean = .55; range, 0-50 times). Twenty-eight percent of the sample
reported taking one or more psychoactive drugs (range, 0-5) during the past
year. The category distributions of the psychoactive drugs for the sample were
as follows: tranquilizers, 13% (n = 138); prescription analgesics, 10%
(n = 106); sleeping medications, 5% (n = 49); and antidepressants, 6%
(n = 62). Gender differences were found, with females taking more psychoac-
tive drugs than male counterparts (f-test = 2.72, 568 df, p = .007). Of psy-
choactive drug users, 26% were taking more than one psychoactive drug.
Congregate care residents used more psychoactive drugs (mean = .48) than
community-dwelling persons (mean = .29) (t-test = 4.21, 939 df, p = .000).
The congregate care persons were also significantly more likely to be heavy
users, with 10% uvsing more than one drug, compared to 5% in the community
group (x* = 10.07, 1 df, p = .002). Twelve percent of the sample reported
using a psychoactive drug 300 days or more during the past year.

Thirty-eight percent (n = 391) of the sample reported using alcohol on
one or more occasions (mean = 41) during the past year, with a range from
no drinks to 47 persons (4.6% of the sample) who drank daily. Six percent
(n = 58) reported they had one or more problems associated with alcohol,
with 5% stating they had been “high or drunk” on one or more occasions
during the past year. Males were more likely than females to drink alcohol
and report an alcohol associated problem such as medical complications or
impaired social relationships. Community-dwelling participants reported more
drinking days (mean = 57) than congregate residents (mean = 24) (-
test = 5.15, 860 df, p = .000). Reports of simultaneous use of alcohol and
medications were very rare (2% of the sample), and there were no significant
differences by gender or dwelling status.
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Table I. Frequencies, Means,* and Standard Deviations of Model Variables by Sample and
Place of Residence

Full sample Congregate sample Community sample
(n = 1028) (n = 504) (n = 524)

% using psychoactive drugs 28.0% 3).0% 22.3%
. 0.38 0.48 0.29

No. of psychoactwe drugs (038} (081) (0.62)
f hoactive d 63.23 85.39 42.03

Days of psychoactive drug use (172.58) (204.42) (131.81)
Drinking 38.0% 29.0% 46.6%
- 40.28 24.29 56.63

No. of drinking days (102.85) (7337) (122.80)
11 92.0% 95.0% 89.1%
: 3.36 3.81 2.83

No. of illnesses (2.30) (2.37) (2.14)
73.52 76.91 70.23

Age (9.47) (9.02) (8770)

Fallen 26.0% 29.6% 22.5%
0.55 0.66 0.45

No. of falls (2.13) (2.76) (1.25)

Female 73.1% 83.1% 63.4%

Alone 64.9% 91.3% 39.3%

@Means are listed second, with standard deviations in parentheses.

Respondents reported a range of 0 to 14 illnesses, with an average
of slightly over three illnesses (3.4) per person. Eighty-two persons (8%)
reported no illnesses, and 40% reported four or more health problems.
Results indicate that congregate care residents (mean == 3.8) had signifi-
cantly more illnesses than community counterparts (mean = 2.9) (¢r-test =
6.24, 1000 df, p = .000).

Sixty-five percent of the sample lived alone, and more females lived
alone than males. As expected, more congregate care persons were living
alone. Persons living alone took significantly more psychoactive drugs
(mean = .43) than those who were living with others (mean = .30) (¢-
test = -2.91, 873 df, p = .004). Those living alone had more drinking days
(mean = 54) than those living with others (mean = 30) (t-test = 3.57, 598
df, p = .000).
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Multivariate Logistic Regression Results

The next stage of analysis was to determine whether there is an
association between falls, alcohol use and taking psychoactive medica-
tions among older persons. Using SPSS, multivariate logistic regression
analysis was performed, with falls as the dichotomous dependent variable
and psychoactive drug use and frequency of alcohol use as independent
variables. Four other independent variables are also included in the re-
ported model as controls: age as a continuous variable, gender, living
alone, and number of ilinesscs. Finally, a multiplicative interaction term
of psychoactive drug use and frequency of alcohol measures was included
in the model.

Table II indicates that psychoactive drug use, number of illnesses, and
age were significantly associated with falls. Living alone, alcohol use, gen-
der, and the interaction variable (alcohol by psychoactive drug use) were
not significant,

Odds ratios were calculated for various levels of the significant
variables and are shown in Table II. Persons who use psychoactive
medications were more likely than nonusers to experience a fall, with
an odds ratio of 1.2 (95% CI = 1.01, 1.52). As the number of psy-
choactive drugs used increased (calculated from 1 to 5), the more
likely respondents were to cxperience a fall. Odds ratios (1.49) for the
number of illnesses (95% CI = 1.31, 1.69) were calculated by com-
paring persons with two illnesses with those who had 4, 6, 8, and 10
illnesses. Odds ratios for age were calculated by comparing persons
aged 55 with those aged 65, 75, 85, and 95 (OR = 1.33; 95
CI = 1.13,1.57). Older individuals and individuals with numerous ill-
nesses were more likely to experience a fall than were younger re-
spondents with fewer illnesses,

The data were also examined with the same basic model but substi-
tuting the days of psychoactive drug use variable for the number of
psychoactive drugs measure. Only illness and age remained as significant
variables in this model. Also, the diffcrent categories of psychoactive drugs
were examined in separate models to ascertain individual associations with
falls. None of the psychoactive drug categories alone was a significant pre-
dictor. Finally, the model was reestimated substituting for the frequency of
alcohol measure: (1) a dichotomy of drink/not drink in the past year and
(2) a dichotomy of drink more than once a month/drink less often in past
year. Neither of these alcohol measures was a significant predictor in the
multivariate model.
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Table IL. Logistic Regression and Odds Ratios of Fall Status on Psychoactivc_Drug Use,
Alcohol Use, Gender, Alone Status, Number of Illnesses, Age, and a Psychoactive Alcohol

Use Interaction Term (N = 1018)

Odds ratio of 95% confidence

B falling level
Psychoactive drug use*
0 0.2179
1 1.24 1.01, 1.52
2 1.55 1.03, 232
3 1.92 1.04, 3.54
4 2.39 1.06, 5.41
5 2.97 1.07, 8.24
Number of illnesses**
0 0.1996
2 1.49 1.31, 1.69
4 2.22 1.72, 2.87
6 331 2.26, 4386
8 4.94 296, 823
10 7.36 3.88, 13.94
Age**
55 0.0284
65 1.33 1.13, 1.57
75 1.76 1.27, 245
85 234 1.43, 3.84
93 3.1 1.61, 6.02
Days of drinks 0.0014
Gender 0.0076
Alone 0.2159
Psychoactivefalcoho) interaction -0.0013
*Significant at .05.
*+Significant at .001.
DISCUSSION

Older persons are at risk for falls for a number of reasons, including
but not limited to age-related physiological changes. Psychoactive medica-
tion and alcohol use patterns, alone or in combination, may increase the
risk for falls. This study examined the prevalence of prescription psychoac-
tive drugs (sedatives/hypnotics, anxiolytics/tranquilizers, antidepressants,
and prescription analgesics) and alcohol use and their association with self-
reported falls. Consistent with the findings of other studies (Campbell et al,
1990; Campbell, 1991; Cwikel, 1992; Trewin et al, 1992), 26% of this sam-
ple stated they had fallen at least once during the past year (range, 0-50).
Analyses with logistic regression indicate that the risk for falls increases as
one ages, has more illnesses, and takes psychoactive drugs.
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The number of falls may have been underreported, as respon-
dents had to recall falls, with or without injury, that occurred during
the past year. If the individual did not sustain an injury, the accident
may have been forgotten. Additionally, there was no verification that
the fall occurred when the respondent was taking the psychoactive
medication. Persons tend to develop side effects at the onset of a
medication regime.

Twenty-eight percent of the 1028 persons were taking one or more
psychoactive drugs, with 10% taking more than one psychoactive drug.
Twelve percent were taking psychoactive medications 300 days or more dur-
ing the past year. Similar to the findings of other studies (Robbins and
Clayton, 1989), females were more likely to be taking a psychoactive medi-
cation. Persons residing in the congregate facilities, most of whom were
older women, were taking more psychoactive drugs. Psychoactive drug use
was significantly associated with falls and as the number of psychoactive
drugs increased, the likelihood of falling increased. However, when the vari-
ables were examined with frequency of psychoactive drug use as the
independent variable, psychoactive drug use was not a significant factor. It
may be that persons who use psychoactive drugs frequently, become accli-
mated and do not experience the adverse side effects of dizziness and
diminished sensorium. Furthermore, when different psychoactive drugs
were examined separately, none of the separate categories was significant.
This finding suggests a cumulative or synergistic effect when more than
one of these drugs is taken. Additional analyses examining individuals who
use multiple drugs are needed.

In terms of alcohol use, 38% of the sample reported using alcohol
on one or more occasions during the past year. Five percent reported
that they were “drunk” on one or more occasions, and 6% admitted
that they had one or more alcohol related problems. Males were more
likely to consume alcohol and report an alcohol-related problem. Con-
trary to expected findings and congruent with other researchers (lliffe
et al., 1991; Nelson et al., 1992), alcohol consumption was not a signifi-
cant predictor of falls for this sample, once psychoactive drug use, health
status, and demographic variables were controlled. Despite the inter-
viewer’s efforts to elicit alcohol consumption in a nonthreatening man-
ner, the social stigmas attached to alcohol use, among this age group,
may have resulted in underreporting, particularly among the females.
Another plausible explanation is that, due to the social stigmas related
to alcohol for this age group, older persons consuming alcohol may be
more carcful when ambulating compared to those taking a “legitimate”
prescribed drug.
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The prevalence of prescribed psychoactive drugs among this sample
of noninstitutionalized older adults lends support to assertions by others
(Wilcox et al., 1994) that use and potential misuse of psychoactives must
be examined beyond the nursing home. With age-related physiological
changes, even a medication consumed alone without other medications or
alcohol can pose a significant risk for falls and accidents. As the older popu-
lation increases (especially the number of women, living alone and
attempting to maintain their homes), they will likely engage in activities
that place them at risk for falls. This study did not examine the use of
other medications taken in conjunction with psychoactive drugs. It is likely
that an older person taking an antihypertensive medication, a nonsteroidal
pill for arthritis, and a psychoactive medication would be at greater risk
for falls (Gurwitz, 1994). These analyses also did not examine the use of
over-the-counter medications that produce central nervous system symp-
toms contributing to falls. Antihistamines are frequently used by the elderly
for a variety of problems ranging from colds to insomnia.

Health care providers can strive to prevent falls associated with psy-
choactive medication use, Providers need to monitor medication regimes
closely, reduce multiple medication prescribing, prescribe reduced doses of
psychoactive drugs, and inquire about alcohol use on a frequent basis. Ad-
ditionally, older persons must be counseled about the side-effects of these
medications and their interaction with alcohol and other medications. Man-
agers of congregate care facilities must be cognizant of the older person’s
(especially women’s) frequent use of these medications and provide a safe
environment. Likewise, all older persons should be screened periodically
for alcohol use/abuse. Most importantly, health care providers must address
the covert social factors that may be the precipitating factor for the client’s
symptomatology and behavior. Personnel and health providers need to
identify the covert signs and symptoms of anxiety and depression and spend
extra time talking and listening to the older person. A referral for coun-

seling or “visiting” may be a more appropriate alternative to prescribing
psychoactive medication.
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