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ABSTRACT

The subjects were 1028 respondents
from a randomly selected sample of in-
dependently living adults aged 55 years
and older 1n the southeastern United
States. Data on background character-
istics. physical health. life satisfaction,
psychoiogical distress, and medication
compliance were gathered from struc-
tured interviews. Among the 785 sub-
jects in the analysis who were taking
prescribed medications, 75% were
women. 33% were white, their median
income was $12,500 annually, 66%
lived alone. their mean age was 73.9
years. and their mean number of years
of education was 11.4. Twenty-one
percent of all respondents taking medi-
cations had been noncompliant during
the month preceding the study inter-
view. Noncompliance with prescribed
medications was significantly associ-
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ated with higher socioeconomic status
(P<0.01), greater number of prescribed
medications (P<0.01), and higher psy-
chological stress (P<0.05). There was
no relationship between compliance and
living arrangements. health, life satisfac-
tion. number of illnesses, age, or sex.

INTRODUCTION

An enormous number of safe and effec-
tive medications have been introduced
into the medical market over the past
several decades, and many have be-
come mainstays in the management of
a variety of conditions.

Feldstein' wrote that *Drugs provide
society with enormous benefits. They
reduce mortality and morbidity, re-
lieve pain and suffering, are less ex-
pensive forms of treatment than sur-
gery and hospitalization, are more
readily accessible to a larger portion of
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the population than are more expen-
sive technologies, and have enabled
physicians to see more patients with
improved treatment outcomes.” Never-
theless. the use of medications can be
a double-edged sword. When used ap-
propriately, they can be one of the least
expensive and most cost-effective com-
ponents of health care.” But when used
inappropnately, resources are wasted, lit-
tle or no therapeutic benetit is achieved.
and health may be endangered by delay in
effective treatment.

Compliance has been defined as the
extent to which a person’s behavior coin-
cides with medical or health advice.” The
terms compliance and noncompliance are
used in this article and are considered
equivalent to the terms adherence and
nonadherence as used by others.*

The extent of noncompliance with
recommended health behaviors varies
considerably. Sackett and Snow® re-
ported that compliance rates range
from 10% to 94% for various health
recommendations. Because of the high
incidence of noncompliance. the prob-
lem has stimulated a large body of lit-
erature, which, according to Blackwell.®
doubles every 5 years. This prompted
Becker and Maiman’ to note that pa-
tient compliance has become the best
documented, but least understood,
health behavior.

In terms of drug regimens, compliance
means taking the correct dose of a medi-
cation at the proper interval for the ap-
propriate period of time. Medication
taking is an extremely complex human
behavior, which, as with many behav-
iors, is influenced by a variety of factors.
Much research has been conducted in ef-
forts to identify the factors that influence
treatment compliance®'® and methods of
improving noncompliant behavior.'*!!

THE COSTS OF NONCOMPLIANCE

Failure to adhere to therapeutic regi-
mens is recognized as a major obstacle
to obtaining quality medical care."?
The impact of compliance on health
outcomes, in addition to survival and
other traditional biomedical goals, also
needs to be measured.”’ Interest in im-
proving health outcome assessment is
increasing as a result of the need to bal-
ance the costs and benefits of various
health care technologies. An example
of an unacceptable health outcome is
admission to a hospital or nursing
home resulting from noncompliance
with treatment regimens.

The incidence of such unacceptable
health outcomes may be substantial.
Maronde et al'* found that noncompli-
ance with an antihypertensive drug regi-
men increased the hospitalization rate at
an acute care hospttal. A recent meta-
analysis of relevant studies by Sullivan
et al's showed that an average of 5.3%
of hospital admissions were related to
medication noncompiiance at a cost of
more than $8 billion in direct hospital-
ization costs in 1986. When indirect
costs are included. the estimates of total
expenditures resulting from noncompli-
ance have ranged from $25 billion'* to
greater than $100 billion.'®

Noncompliance with appropriately
prescribed drug regimens can also lead
to premature death. Compliance for
some postmyocardial infarction pa-
tients in the Beta Blocker Heart Attack
Trial'” was literally a matter of life or
death: poor compliers were 2.6 times
more likely than good compliers to die
within a year of follow-up. An interesting
aspect of the findings was that poor
compliers had an increased risk of
death whether they were receiving the
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active drug or placebo. In a follow-up
study'® of the etfect of compliance
among patients with hematologic ma-
lignancies. compliance with oral medi-
cation significantly 1mproved patient
survival.

COMPLIANCE AND OLDER
PATIENTS

Compliance rates among patients 60
years of age and older range trom 26%
to 59%." ** These rates are similar to
those tound in younger populations.™ "
However, comparison of these rates is
difficult because measurements and
definitions of compliance differ trom
study to study.

No direct relationship between a
person’s age and the degree ot compli-
ance to treatment regimens has been
found.”** However, many factors that
change as a patient ages may have a
negative impact on the level of com-
pliance. For example. older adults
tend to have more chronic diseases and
theretore a greater number of medica-
tions; they may have more difficulty
understanding and processing medical
advice given to them; they are less
likely to question advice and tend to be
less active in their self-care, relying
more on the provider: and they are more
vulnerable to the physical, social. and
psychological consequences of noncom-
pliance.'*?** Fedder’’ has developed
an index of risk for noncompliance in el-
derly patients; the items include age
greater than 75 years, female sex, lower
socioeconomic status, living alone, lack
of a support system, multiple drugs and
complicated regimens, and multiple dis-
ease pathology.

Col et al" studied 315 consecutive
admissions of elderly persons to an
acute care hospital during a 3-month
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period in 1987 and found that 17%
were related to adverse drug reactions
and 11% to noncompliance. Some of
the factors found to be associated with
a higher risk ot hospitalization due to
noncompliance were poor recall of
drug regimen, seeing numerous physi-
cians. use of numerous drugs, and hav-
ing the opinion that drugs are expen-
stve. The total hospital cost tor the 36
noncompliance-related admissions was
$77.289. or approximately $2150 per ad-
mission. A history of noncompliance
during the year before admission was re-
ported by 33% of the 315 patients.
Higher monthly medication costs and
lack of msurance coverage tor medica-
tons were significantly associated with a
history of noncompliance.

The purpose of the present study was
to identafy possible predictors of pa-
ttent compliance with treatment regi-
mens in vider adults.

SUBJECTS AND METHODS

The subjects were a randomly selected
sample of independently living adults age
55 and older in a medium-sized southeast-
ern US cuy. They parucipated in a |-hour
structured mterview conducted by profes-
stonal interviewers in the participant’s
home. The interview instrument included
demographic. psychosocial, and heaith-
related items and detailed questions on
medication use and compliance with pre-
scribed medications. Noncompliance was
defined as taking medications more or less
often than prescribed in the month preced-
ing the interview. Nonjudgmental ques-
tions about treatment compliance were
asked, an approach that has been effective
in prior research.”® The two questions
were as follows:

1. Some peopie find it necessary to
take drugs more often or less often
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than their prescriptions suggest. [n the
past month, have you found yourself
taking a medication more often than is
prescribed? (Yes or No.)

2. In the past month. have you taken
a medication less often than pre-
scribed? (Yes or No.)

Data Analysis

A logistic regression model™ was de-
veloped to assess the impact ot several
factors on compliance. Variables en-
tered into the model include age, sex.
number of medications, number of

illnesses. whether or not the respondent
lived alone. and seif-reports of physi-
cal health. life satistfaction, and psy-
chological distress. Physical health
was reported on a four-point scale from
I = poor to 4 = excellent: life satisfac-
tion was recorded on a three-point scale
from | = poor to 3 = good. Psychologi-
cal distress was assessed using a pre-
viously validated [2-item schedule”
that was part ol the interview instru-
ment. A composite variable of socioeco-
nomic status incorporated income and
level of education and was standardized

Table I. Charactenistics of the 785 subjects who were taking prescribed medications who

had data available for analysis.

Sex (44)

Wonmen 75

Men 25
Age (yn)

Mean £SD 739+ 93

Range 55-101
Race (92)

White 83

Black 17
Annual income ($)

Median 12,500

Range <1000—>40.000
Live alone (%) 66
Education (yr)

Mean = SD 11.4 £ 3.8

Range <2->18

Physical health (% self-reported)

Poor 7.8
Fair 27.0
Good 50.8
Excellent 144

Life satistaction (% sclt-reported)

Poor 5.2
Fair 25.4
Good 69.4

Psychological distress score

Mean + SD 29+ 25
Median 2.0
Range 0-12

No. of prescribed medications in past year

Mean £ SD 3725
Range 1-21
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to a z-score. Statistical analysis was
performed using the SPSS (Release
4.1) statistical package (SPSS Inc..
Chicago. [llinois). An a priori level of
P<0).05 was used to evaluate the signit-
icance of the coetficients within the lo-
gistic regression model.

RESULTS

The interview was completed by 1028
cligible subjects. representing a re-
sponse rate ot 85%. Prescribed medica-
tions were being taken by 843 subjects.
Among the 843 subjects taking at least
one prescribed medication. 21% had
been noncompliant in the prior month.
Complete data on 785 of the 843
were available for further analysis.
The characteristics of the 785 subjects
taking medication are shown in Table [.
Their mean age was 73.9 years, 83%
were white. 75% were women. 66%
lived alone. and thev had a median an-
nual income ot $12.500.
Noncompliance was significantly as-
soctated with three tactors: higher so-
cloeconomic status, a greater number
of prescribed medications, and higher
psychological distress scores (Table
1. Compliance was not associated
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with living arrangements (alone or with
others), physical health, self-reported
‘ife satisfaction. number of illnesses.
age, or sex.

DISCUSSION

The results of the regression analysis
indicate that the number of medications
alone. independent of the number of
illnesses or self-perceived physical
health. significantly predicted whether
older adults in this study complied with
prescribed medications. This tinding
has been reported by others.”™' An as-
soctation ot noncompliance with an in-
creased number of medical illnesses
has been reported by some authors™’
but not by others.”' Perhaps more im-
portant than the number of medical
illnesses is the nature of the diseases
and the extent to which they interfere
with daily actuivitics.

The older adults in the present study
were generally in good health. with
65.2% indicating they perceived them-
selves to be 1n good-to-excellent phys-
ical health. The overall rate of non-
compliance in this sample ot older
adults is slightlv lower than previously

1

reported.'”"** [t is likely that a sample

Table I1. Logistic regression variables as predictors of noncompliance.

P
Socioeconomic status —0.3703 0.0011
No. of medications —).0925 0.0084
Psychological distress —).1162 0.0115
Living alone —.0612 0.7831
Physical health 0.0280 0.8386
Life satstaction —.0530 0.7657
No. of illnesses 0.0005 0.9749
Age 0.0160 0.1199
Female —).1322 0.5667
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of older adults with a greater propor-
tion in poor physical health would
have a lower compliance rate. The in-
verse relationship between compliance
and psychological well-being was not
unexpected: many psychological fac-
tors have been associated with mon-
compiiance.’ ™"

The relationship demonstrated be-
tween compliance and socioeconemic
status is more difficult to interpret.
Fedder:” has suggested that the mar-
ginally poor and those who perceived
they had poor economic security were
at increased risk of noncompliance
and required particular attention of
the health care providers.” This reia-
tionship has been contirmed by other
investigators."™'"*  [n the study by
Cooper et al.™” however. only 6% of
noncompliant elderly subjects indi-
cated that tiie drug was not available
or could not be afforded. and no dif-
ference was tound in incomes of com-
pliers and noncompliers. One possi-
ble explanation for the present results
is that the subjects of lower socipeco-
nomic status placed more valwe on
medical care and were thus more
likely to tollow the direcuions provided
1o them.

The mean age of nearly 74 years in
the present sample would meet the age
criteria of Fedder's risk index.” The
results of the regression analysis. how-
ever. indicated that age was not a pre-
dictor of medication compliance.

The results of this study provide a
profile of predictors of noncompliance
in a sample of older adults. Nomcom-
pliance was more likely among sub-
jects with more prescribed medications
to take and in those of higher socioeco-
nomic status and lower psychological
well-being. An awareness of factors

associated with noncompiiance can en-
able health care providers to target
more extensive compliance-enhancing
counseling for their older patients most
at risk ot compliance-related problems.
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