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ABSTRACT
DIETARY INSTRUCTIONS IN THE PRESCRIPTION DRUG REGIMENS OF A

GROUP OF COMMUNITY DWELLING OLDER WOMEN: INDICATIONS,
FREQUENCY, DELIVERY CHARACTERISTICS AND ADHERENCE.

By

Donna Frances McLean

The effects and efficacy of prescription drugs can be
changed by drug-food or drug-nutrient interactions,
particularly when physiological changes related to aging are
concurrent. While these interactions can put older adults
at risk for increased morbidity and mortality, they also may
produce small decrements in physical and social functioning
which must be avoided for optimal quality of life. 1In this
study, community dwelling older women in a subsidized
apartment complex were surveyed to determine whether they
were given dietary instructions indicated for the
prescription drugs they took. When dietary instructions had
been given, data were collected to characterize the delivery
of the instructions, assess adherence and identify variables

which predicted adherence.

Data were collected in two phases: the first, a self-

administered survey that addressed demographic information



and prescription drug use screening; the second, a computer-
assisted personal interview in the apartment which addressed
instruction frequency and delivery characteristics,
adherence and adherence prediction variables. Women who
returned surveys in the first phase and met specified
inclusion criteria formed the sample for the second phase.
Delivery of indicated dietary instructions was assessed by
interviewer examination of drug containers and medication
fact sheets and by interview respondent report. Adherence

was assessed with a one-day food and medication record.

Only 3% of respondents received all indicated dietary
instructions for their prescription drugs, leaving 97% of
respondents at risk for drug-food and/or drug nutrient
interactions. The mean percent of indicated dietary
instructions given per person was 24.6%. Fifty-six percent
of drugs which had dietary instructions indicated had no
dietary instructions at all given. When dietary
instructions were given, respondents adhered to 81.9%.
Respondents viewed the doctor as the ultimate source of drug
information and the doctor as a source of oral instruction
was significantly associated with adherence. Diabetic meal
plans were significantly associated with nonadherence. The
only significant predictor of adherence was negative: a
dietary instruction intended to prevent a reduced drug

efficacy interaction.
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INTRODUCTION

STATEMENT OF THE PROBLEM

The United States has been characterized as a nation devoted
to youth and youthful attitudes. Although youthful
attitudes may prevail, U.S. age demographics indicate that

12% of the population is aged 65 years and over.

Today, women over age 65 outnumber men in their age group 3
to 2. The percentage of older adults is steadily increasing
and is expected to continue to rise over the next decades as
post-World War II and Vietnam War era "baby boomers" reach
senior citizen status. By 2025, older Americans (those over
age 65) should represent almost 20% of the population (House
of Representatives 1987). Personal independence and optimal
quality of life are key objectives for aging Americans and
their health care system (Institute of Medicine 1991;
Carruth and Boss 1990; Department of Health and Human

Services 1990).

Until recently, scant attention has been given to the

nutrition status and nutrition-related needs of older adults
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in the United States. A substantial proportion of older
Americans have dietary intakes or diseases which place them
at high risk of malnutrition. Among the risk factors that
predetermine poor nutritional status is prescription drug

use (Dwyer 1991).

Prescription drugs can influence nutritional status directly
through drug-nutrient or drug-food interactions; indirectly
through side effects such as appetite change, fatigue or
confusion. Conversely, nutrients and foods can alter drug
effects and efficacy. Identifying individuals at risk for
such interactions provides opportunities for implementation
of preventative measures before clinical manifestations of
problems are evident and reduces dysfunction, disability,
decreased quality of life and, in some cases, morbidity and
mortality. The approach for risk screening advocated by the
Nutrition Screening Initiative is multi-factorial,
emphasizing medical, social, economic and lifestyle factors

that are equally important in determining risk (Dwyer 1991).

An understanding of the factors which predict adherence to
recommended prescription drug dietary modifications is
difficult to achieve. Many factors may be involved in
producing the desired adherence outcome. It is clear that

individuals who never receive instructions for dietary
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modification cannot adhere. For those who do receive
instructions, the role of environmental factors potentially
impinging on individual adherence behavior is also unclear,
but clues to factors involved in the adherence of older
adults as a group have been presented and are reviewed in a

later section.

If the probability of adherence can be determined by a
manageable number of variables, such variables could help
identify major targets of intervention and strategies for
outcome enhancement (Glanz and Eriksen 1993). For example,
if self-efficacy is a variable in a predictive model, group
discussions or written brochures sharing the successes of
others in adherence and offering their tips to make
adherence easier could provide an improvement over didactic
instruction. Other variables, like multiple medication use,
could target individuals who will probably need special
instructional attention. The use of a prediction model can
improve allocation of intervention resources since all
patients may not need the same level of intervention to
achieve an outcome (Fedder 1982). 1Its development could
also help fill a gap in research identified by the Nutrition
Screening Initiative: core indicators for precise functional
assessment of eating-related behaviors of older people

(Dwyer 1991).
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RESEARCH QUESTIONS, OBJECTIVES AND HYPOTHESES
This study addressed the following research questions and
sought to accept the accompanying hypotheses:
Research Question I: When drugs are prescribed for
community dwelling older women, are patients instructed
to follow indicated dietary modifications to optimize
drug effectiveness or minimize adverse drug effects,
including known potential drug-food or drug-nutrient

interactions?

Objective I: To determine whether respondents received
recommended dietary instructions indicated for the
prescription drugs they take and to describe the

sources and methods of instruction.

Hypothesis I: In the majority of cases (51% or more),
respondents did not receive instruction for all

indicated dietary modifications.

Research Question II: When older women receive dietary

instructions, do they adhere?

Objective II: To determine whether respondents adhere

to dietary instructions.
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Hypothesis II: Respondents adhere to a majority (51%)

of dietary instructions.

Research Question III: What factors predict adherence

of older women to dietary instructions recommended for

the prescription medications they take?

Objective III: To identify variables related to
dietary instruction adherence and formulate a

prediction model for adherence.

Hypothesis III: A regression equation can be
constructed which will predict dietary instruction

adherence.

Review of literature suggests the following domains

which may predict adherence:

1) knowledge of the modification's purpose
2) knowledge of consequences of nonadherence
3) understanding of instructions

4) instruction methods

5) instruction sources

6) Medical Outcomes Study SF-36 health status
survey scores: Physical Component Summary

(PCS) and Mental Component Summary (MCS)



12)

self-efficacy

number of medications

duration of medication use

assistance with medication regimen

attitude toward medication

demographic variables significantly related

to adherence



REVIEW OF LITERATURE

Prescription Drug Use

As increasing numbers of people live to old age, the
proportion of the population subject to the discomforts of
chronic and acute diseases common to aging also increases.
To reduce discomfort and the progress of disease, the use of

prescription and non-prescription drugs is widespread.

It has been estimated that individuals over 65 years of age
consume 30% of the total medications prescribed in the U.S.
and the average older person has three diseases treated by
an average of eight prescription and/or over-the-counter
medications (Anderson 1990). Epidemiological studies have
shown that among older adults prescription drugs were used
by 60 to 68% of men and 68 to 78% of women; five or more
prescription medications were used by 4.6 to 11.8% of men
and 6.5 to 13.9% of women (Chrischilles et al. 1992;
Magaziner et al. 1989); a significantly greater number of

drug classes were used by women than men (Hale et al. 1979).

This heavy use of drugs is accompanied by a high rate of




8
drug-related hospitalizations among older adults. Drug-
related problems may contribute to up to one third of
hospital and one half of nursing home admissions of older
adults (Cooper 1990; Colt and Shapiro 1989). 1In a Canadian
study, older women had significantly more drug-related
adverse patient events than men (Grymonpre et al. 1988).
Patients aged 65 years and older account for 10 to 28% of
hospital admissions for drug-induced symptoms; a situation
which does not seem to be improving (Hallas et al. 1990;
Col, Fanale, and Kronholm 1990; Grymonpre et al. 1988; Lamy
1988; Ives, Bentz, and Gwyther 1987; Nygaard et al. 1986).
Stewart et al. (1991) conducted a longitudinal study of
participants in a Florida geriatric health screening program
and determined that the mean number of prescribed and
nonprescribed drugs used per participant increased by more

than 40% over a ten-year period.

It is clear that drug-related problems increase with age,
probably due to heavier use of multiple drugs, greater
frequency of illness and altered physiology (Michigan
Governor's Task Force 1991; Denham 1990; Hale et al. 1979;

Williamson and Chopin 1980).
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Physiological Changes in Aging
Physiological changes related to aging, although highly
individual (Lamy 1982a), can have a direct effect on the
efficacy of a drug or its side effects. Aging produces
changes in pharmacokinetics that may cause a specific dose
of a drug to lead to a higher steady-state concentration in
an older adult than a younger person (Blumberg 1985;
Schmucker 1984; Greenblatt, Sellers and Shader 1982). It
also produces changes in pharmacodynamics that may lead to

modifications in drug response.

Pharmacokinetics

The major effect of aging on pharmacokinetics occurs in
excretion or drug clearance. There is an overall decline of
about 35% in glomerular filtration rate between the ages of
20 and 90 years, although there is considerable individual
variability (Rowe, Andres, and Tobin 1976). There are
similar declines in effective renal plasma flow and tubular
excretory capacity (Davies and Schock 1950). Since most
drugs and their metabolites are eliminated via urinary
excretion, reduced renal function produces slowed drug
clearance and potential drug accumulation. Many of the
conditions exhibited by older adults, including heart
disease, are treated by the use of drugs with narrow

therapeutic indexes which may be toxic at high serum
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concentrations (Tregaskis and Stevenson 1990; Lamy 1982a).

Clearance is complicated further when specific drugs are
cleared through the liver, particularly via Phase 1
reactions. Substantial research over the past two decades
has demonstrated that most medications metabolized through
the hepatic mixed oxidase system tend to be metabolized more
slowly with age due to reduced induction of enzymes or
decreased affinity of enzymes for substrate (Wynne et al.
1988; Kamataki, Maeda, and Shimada 1985; Vestal 1978; Salem
et al. 1978; Greenblatt, Allen, and Harmatz 1975; Whittaker
and Evans 1970). In addition, a decline in liver size and
blood flow may also contribute to reduced biotransformation
capacity (Wynne et al. 1988; Kitani 1986; Calloway, Foley,
and Lagerbloom 1965). These changes in hepatic function can
cause a decrease in the metabolic clearance of drugs and a

resulting high serum level.

Changes in body composition with aging, beyond the liver and
kidney, include declines in total body size, total body
water and lean body mass, accompanied by an increase in body
fat stores (Tregaskis and Stevenson 1990). Such changes may
also lead to changes in the volumes of distribution of
highly lipid or water soluble drugs. Volume of distribution

is an essential element in the plasma half life of a drug
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(Tregaskis and Stevenson 1990) and the concentration of drug

per unit volume (Lamy 1982a).

Age-related declines in serum albumin levels have been
associated with reduced plasma protein binding of such drugs
as antipyrine, meperidine, diazepam, phenytoin, propranolol,
warfarin and salicylates (Tregaskis and Stevenson 1990;
Cohen 1986). Increased free drug fractions are seen since
total plasma clearance is negatively correlated with serum
albumin for many highly bound, lipophilic drugs.

Conversely, some drugs which bind preferentially to alpha-1-
glycoproteins, which increase with aging and under stress
conditions, show increased plasma protein binding (Tregaskis
and Stevenson 1990; Mitenko 1986; Lamy 1982a). Other drugs
show no change in binding at all in the elderly (Wallace and

Verbeeck 1987).

A few studies have examined gastrointestinal changes related
to aging and the absorption and biocavailability of drugs,
but have not shown a direct relationship (Mitenko 1986;
Rikans 1986; Rubin, Scott, and Reid 1981; Cusack et al.
1979; Fulton, James, and Rawlins 1979). Studies of the
effects of age on drug absorption are very limited, probably
due to methodological problems. Available information has

primarily come from simple comparison of oral and
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intravenous plasma drug concentration against time curves

(Tregaskis and Stevenson 1990).

Pharmacodynamics

There is evidence that, beyond alterations in
pharmacokinetics, age-associated changes in homeostatic
mechanisms and sensitivities of specific receptors and
target organs can modify drug responsiveness in older adults
(Blumberg and Suter 1991). Age appears to produce a gradual
reduction in the ability to adapt to changes in the
environment, including drug use. Important homeostatic
mechanisms which demonstrate reduced vitality include
postural control, orthostatic circulatory responses,
thermoregqulation, visceral muscle function and higher
cognitive function (Blumberg and Suter 1991; Swift 1990).
Pharmacologic challenge to these mechanisms in an older
person can produce altered and possibly undesired drug

effects.

At the site of drug action, age-related changes in drug
receptors or in the intrinsic properties of the target
tissue can result in altered drug effects, particularly when
responses of younger and older adults are compared (Rikans
1986) . Although in vivo research with humans is rarely

possible, recent work has been done in vitro and through
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animal studies to describe age-associated receptor declines
in density (numbers), binding sites, binding affinity and
transduction of signals (Blumberg and Suter 1991; Swift

1990; Rikans 1986).

Adverse Effects of Prescription Drug Use

The adverse effects of prescription drug use are difficult
to identify, categorize or quantify. Various terms and
definitions have been used. For reporting, the Food and
Drug Administration (1985) defines an adverse drug
experience as:
any adverse event associated with the use of a drug in
humans, whether or not considered drug related,
including the following: an adverse event occurring in
the course of the use of a drug product in professional
practice; an adverse event occurring from drug
overdose, whether accidental or intentional; an adverse
event occurring from drug abuse; an adverse event
occurring from drug withdrawal; and any significant
failure of expected pharmacological action.
This definition is broad and open to interpretation. Kramer
et al. (1979) suggested that clinical identification of an

adverse drug reaction (ADR) is a "nonreproducible act of

unspecified subjective judgment.”

It is difficult then to sort out drug-age, drug-drug, drug-
nutrition, drug-food, drug-allergy, drug-regimen and drug-
disease effects (Institute of Medicine 1991; German and

Burton 1989). Few drugs produce distinctive adverse effect
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signs. If a drug is known to have an association with a
particular reaction, it is hard to prove that it is the
cause in a particular patient short of unethically
challenging the patient with the drug again. Even
laboratory tests can seldom differentiate between an adverse

drug reaction and underlying disease (Denham 1990).

In addition, older adults and health care professionals may
be slow to identify transient symptoms and signs related to
medications (German and Burton 1989). British investigators
have estimated that three fourths of adverse drug reactions
(ADRs), which are carefully and formally tracked through the
British National Health System (NHS), are simply an
exaggeration of the normal drug response. Even though ADRs
do not always result in a hospital admission, it has been
suggested that their cost in emotional terms to the patient
and the financial cost to the NHS is considerable (Denham

1990).

Elderly individuals often manifest their medical problems in
vague and nonspecific symptoms that are hard to interpret
(Denham 1990; Ouslander 1981; Hodkinson 1973) and are all
too often simply attributed to "getting older" (Blumberg and
Suter 1991; American Medical Association Council on

Scientific Affairs 1990; German and Klein, 1984).
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Complaints like malaise, memory loss, confusion, anorexia,
bone pain, changed sleep patterns, gastrointestinal upset
and incontinence are frequently considered inevitable signs

of old age (Lamy 1982a).

Klein et al. (1984) found that 30% of elderly outpatients
taking medications reported adverse reactions to at least
one drug and established that the most frequently reported
were urinary symptoms, head or chest discomfort, mood/sleep
disturbance, balance problems and gastrointestinal upset.
Although severe drug reactions are very likely to receive
attention, small non-life threatening decrements in
functioning may go unnoticed or be considered unimportant.
Small decrements may however cause ripple effects,
diminishing physical or social functioning (German and Klein
1984) and lowering the quality of life. The Nutrition
Screening Initiative has reported that particular attention
needs to be paid to the effect of health interventions on
function and performance rather than solely on morbidity and

mortality (Dwyer 1991).

The Rol £ Diet Modificat] in Optimizi »
Effectiveness and Minimizing Adverse Drug Events

Diet composition and meal pattern can influence drug

efficacy and effects through chemical interactions and a
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wide range of physiologically mediated interactions at many
stages of drug action. The type, combination, amount and
timing of foods consumed can alter the dissolution,
absorption, distribution, metabolism and excretion of many
drugs (MacLeod and Soldin 1986; Hathcock 1985; Roe 1985;

Smith and Bidlack 1984; Lamy 1982b).

Since altered pharmacokinetics and pharmacodynamics may
already put older adults at risk for reduced drug efficacy
or adverse effects, risk enhancement or risk reduction
inherent in dietary practices is an important consideration
in their drug regimens. This is particularly true since
most information about drugs is obtained through drug

testing done on younger adults (McAllister 1986; Roe 1985).

Although much research is still needed on the specific
effects of prescription drugs on older adults, a
considerable amount is already known about the potential
interplay of medications and dietary components and
reference materials are readily available (Physicians' Desk
Reference 1995; United States Pharmacopeia Dispensing
Information 1995; Pronsky 1993; Roe 1992). Since response
to prescription drugs and age-associated physiological
changes are both highly individual, the absolute need for

precise dietary modifications to avoid serious alterations
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in drug effects is difficult to predict but the need for
risk reduction in the case of older adults is definite. One
of the health behaviors cited by the Nutrition Screening
Initiative as important to malnutrition prevention is
appropriate use of medications, especially those with
nutritional effects, and adherence to medication schedules

(Dwyer 1991).

In institutional settings, two studies have examined
indications for dietary instructions in the prescription
drug regimens of adults and subsequent adherence as assessed
by examination of drug administration data on medical
charts. Lewis, Frongillo and Roe (1995) studied men and
women in three long-term care facilities. Most of the
subjects were older; mean ages of subjects in the three
facilities were 86.5 years, 91.3 years and 84.5 years.
Charts were audited and data collected on fifty-three
patients from each of the facilities over a period of six
months. A computerized algorithm was developed to assess
the risk for eight classes of potential drug-nutrient
interactions (DNIs). Patients were at risk for a mean of
1.43, 2.69 and 1.43 potential DNIs in each of the
facilities, respectively. The most commonly observed DNIs
were gastrointestinal interactions affecting drug

bicavailability and interactions affecting electrolyte
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status. Although the researchers had planned to measure the
rate of actual DNIs, they could not do so because of the
infrequent availability of laboratory data and sparse

documentation of patients' conditions in the records.

In the other study, Strong et al. (1991) investigated
adherence to indicated dietary instructions which specified
when each of five cardiovascular drugs should be taken in
relation to mealtimes. Subjects were adults of various
ages, primarily older, at two short-term and two long-term
care facilities. Data obtained from medical records
revealed that 85 to 93% of 183 patients received one or more
drug doses incorrectly in relation to mealtimes during the
study period. The researcher concluded that arbitrary
medication schedules were used and that there is a need for
schedules to be designed with care to achieve the greatest

drug biocavailability.

E ot r Reqi

Prescription drug regimen adherence is an important issue
since as many as half of prescribed drugs fail to have their
desired effects because they have been used improperly, most
often because of poor communication to the patient or
caregiver. This is especially common when the patient is

elderly (Michigan Governor's Task Force 1991; American
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Medical Association Council on Scientific Affairs 1990).
One of the more serious adherence problems encountered is
the practice of many older adults of simply discontinuing a
medication when unpleasant side effects occur (Clark 1991;
Schoenberger et al. 1990; Spagnoli et al. 1989; Darnell et

al. 1986; Ostrom et al. 1985).

As part of a prescription drug regimen, dietary
modifications are probably subject to many of the same
adherence perils as are other regimen components. Although
older adults' adherence to recommended dietary modifications
has not been studied specifically, overall prescription drug
regimen adherence has been documented in limited population
studies. Also, research unrelated to drug regimens has been
done to identify factors associated with adherence of older
adults to recommended health promoting dietary behavior

changes and may be relevant to drug regimens as well.

Prescription Drug Regimen Adherence

Prescription drug regimen adherence (or compliance) studies
have taken many different approaches but have universally
suffered from any agreed upon standard for defining
adherence (German and Burton 1989). Within individual
studies comparing community dwelling older and younger

adults who administer their own medications, drug regimen
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adherence based on a single defined standard is not greatly
different for the two groups, ranging from 52% to 69%
(German et al. 1982; German and Klein 1984). Darnell et al.
(1986) found that there was no correlation of adherence with
age per se in their study of medication use by ambulatory
elderly, although there was correlation with the number of
medications taken. This may have accounted for the fact
that men adhered more frequently than women, since the mean
number of drugs in this study per man was 3.3 compared to

5.0 per woman.

For older adults, factors that contribute to nonadherence
include polypharmacy (German and Klein 1984; Inui et al.
1980; Fletcher et al. 1979), complex drug taking schedules
(Hulka et al. 1976), side effects (Clark 1991; Inui et al.
1980; Darnell et al. 1986), patient functional limitations
(Darnell et al. 1986) or taking specific drug
classifications like central nervous system drugs,
antibiotics, antihistamines and gastrointestinals (Hulka et
al. 1976). Unfortunately, the degree of correlation of such
factors to nonadherence is often clouded by the use of
statistical methods that do not control for correlations

among the factors themselves (Spagnoli et al. 1989).

Factors reportedly involved in adherence to prescription
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drug regimens are the knowledge of medication purpose
(Helling et al. 1987; Klein, German, and McPhee 1982),
knowledge of consequences of nonadherence (German and Burton
1989), patient's understanding of the regimen (Col, Fanale,
and Kronholm 1990; Spagnoli et al 1989), patient's attitude
toward the medication (Darnell et al. 1986; Inui et al.
1980), patient's level of education (German et al. 1982),
source of prescription (ie. general practitioner vs.
specialist) (Spagnoli et al. 1989) and regimen counseling
and/or memory aids (Michigan Governor's Task Force 1991;
Gilchrist, Lee, and Tam 1987; Macdonald, Macdonald, and

Phoenix 1977).

Since patient knowledge of drug information is a factor in
adherence, it follows that sources of information may also
be important. In a random sample of 1100 adults with new
prescriptions, Morris et al. (1984) discovered that 70% had
received some information about the drug; 95% of those
receiving information said that it came from a physician.
According to the Iowa 65+ Rural Health Study (Semla et al.
1991), however, 3 percent of all drug purposes reported by
participants in that study were inappropriate. When
participants cited appropriate purposes, there was no

association to whether the medication had been dispensed by

a pharmacy or a physician. Interestingly, the highest

I\
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percentage of appropriate purpose responses were for drugs
dispensed by mail-order pharmacies. An earlier report from
the ongoing Iowa study (Helling et al. 1987) cited mail
order as a matter of concern since communication between the

pharmacist and patient is limited.

Studies have also examined directions given on prescription
drug containers. In the Iowa report, the most frequently
noted directions were for scheduled daily dosing (>75%),
followed in frequency by "as directed/as needed" (8%) and
nonspecific directions such as "take with meals" (5.2%).
Lundin (1978) found that 25% of 50 people over 60 years of
age in a community-based study took medications differently
than suggested on container labels, usually because they
said their physicians had given them oral instructions to do
so. In a study of elderly (mean age of 71.6 years

residents of an urban subsidized apartment building, Darnell
et al. (1986) found that standard pharmacy container labels
could be read by 79.7% of those surveyed, but inability to

read labels did not measurably affect adherence.

There have been recent attempts to expand the sources of
information offered to prescription drug users. In England,

3410 adults and 254 pharmacies participated in a national

mail survey of the effect of prescription information
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leaflets (Gibbs, Waters, and George 1990). The 1809 people
who received leaflets knew more about their medicines,
especially the side effects, and were significantly more
satisfied than the 1601 patients who had not been giyen
additional written information. Ninety-seven percent of
participants thought it was a good idea to be given an
information leaflet with their prescriptions whether they

had been given one or not in the study.

Other studies have reported actual improvements in
prescription drug regimen adherence when patient educational
aids such as specific counseling (Hawe and Higgins 1990;
Gilchrist, Lee, and Tam 1987; Hammarlund, Ostrom, and
Kethley 1985; Macdonald, Macdonald, and Phoenix 1977), drug
guides (Ross 1991) and drug calendars (Wandless and Davie

1977) were used.

German and Burton (1989) listed the following factors which
were considered in successful prescription drug information
and education strategies: information/education topic
relevance to a patient's need; appropriate degree of
individualization of the teaching process; use of feedback

and reinforcement; and facilitation of action by the

patient.
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Changing Health Promoting Dietary Behavior of Older Adults
Since changing behavior in any context is a multi-factorial
issue, the concept of changing health promoting behavior has
been addressed by many researchers with the subsequent
publication of many theories about how such change,
including dietary change, might be most effectively
accomplished (Glanz and Eriksen 1993). Using meta-analysis
of nutrition education research, Johnson and Johnson (1985
demonstrated that there is strong evidence that nutrition
education promotes positive changes in dietary behavior.
More recent studies have also reported successful nutrition
education interventions to achieve health-related dietary
modifications (Gans et al. 1990; Hackman and Wagner 1990;
Hermann et al. 1990; Williams, Kim, and McMullen 1987),
although no studies have been directed specifically to

dietary modifications recommended for prescription drug use.

Whether reported dietary behavior changes are the sole
result of increased nutrition knowledge has been questioned,
since meta-analysis has also shown that the theoretical
relationship has a small effect size and does not appear to
be strong (Axelson, Federline, and Brinberg 1985).
Confidence in the relationship of results of tests of

nutrition knowledge and dietary behavior change requires

confidence in the validity of the measures. Knowledge
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measures must reflect the information that is required by
the individual to exhibit the dietary behaviors of interest.
This confidence may exist in intervention research projects,
although meta-analysis shows that it most often does not
(Axelson and Brinberg 1992). It would be difficult to
achieve in retrospective research of prescription drug
dietary modifications which require specific nutrition
knowledge and involve instruction for widely different
regimens from varied sources, in differing formats, through
different methods. A single knowledge measure could not be
used to predict adherence to a wide variety of recommended

dietary modifications.

In studies examining predictors of other health promoting
behaviors, including weight loss, self-efficacy is
frequently cited as an important predictor (Bernier and
Avard 1986; Strecher et al. 1986; O'Leary 1985; Jeffrey et
al. 1984; Weinberg et al. 1984). The value of perceived
self-efficacy as a factor in predicting medical
recommendations adherence behavior has also been
demonstrated (Meichenbaum and Turk 1987; Bandura 1986;
Strecher et al. 1986). Self-efficacy theory proposes that a
person's perception of capability to perform a task and the
likely outcome of such action can affect behavior (Stanley

and Maddux 1986; Bandura 1977).
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The factors influencing self-efficacy have never been
clearly determined, but Matheson et al. (1991) developed a
theoretical model to predict the self-efficacy of older
adults toward nutrition behaviors. Self-efficacy toward
nutrition behavior was defined as people's judgments of
their capabilities to organize and execute behaviors to

enhance the quality of their diets.
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Approval Con tud

Approval to conduct this study was granted in June 1994 by
the Michigan State University Committee on Research
Involving Human Subjects (UCRIHS) prior to administration of

surveys or collection of data (Appendix A).

P ion
Female residents of an East Lansing, Michigan, subsidized
senior apartment complex (total = 154) comprised the study
population. Residents' 1994 incomes were limited to two
levels under HUD Section 236: $11,500 or less for
subsidized apartments; $11,500 to $29,650 for sliding scale
rental apartments. Income was calculated by the apartment
manager according to HUD Section 236 guidelines, which
provide formulas for deducting Medicare, health insurance
and prescription drug expenses from gross income. Based on
the calculated income figure, residents were classified at
one of the two income levels. The population was controlled
for: gender, geographic location, cooking facilities, public

transportation, availability of in-house meal service and

27
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availability of health promotion programs.

Measures
Data collection was done in two phases, as illustrated later
in Figure 1. Separate measures were developed and used for

each phase.

Phase 1 Self-administered Questionnaire

Prescription drug use screening and baseline demographics
information were obtained through a self-administered large-
type (6 characters per inch) questionnaire (Appendix B).

The questionnaire comprised prescription drug use screening
questions and demographics questions taken from the Iowa and
Washington Counties baseline questionnaire of the National
Institute on Aging Established Populations for Epidemiologic
Studies of the Elderly (EPESE) (Cornoni-Huntley et al.
1986). The questionnaire also directed respondents taking
prescription drugs to list those by name along with the name
of the prescribing doctor on a simple two-column form at the

end of the questionnaire.

An additional demographics question was developed to
determine whether the respondent’s apartment was subsidized
or sliding scale as a proxy for income. Income proxy was

used since two levels of income were adequate for this study
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and efforts to determine specific income information from
older adults are often not successful (Wallace 1991; Gibson
and Aitkenhead 1983). Previous studies have shown no
relationship between medication use and income (Chrischilles
et al. 1992; Nolan and O’'Malley 1988), so it is unlikely
that there is a relationship with dietary modification. 1In
the EPESE study care was taken to assure reporting of
income, offering dollar income range categories to address
this sensitive issue, but "refused/don't know/missing"
responses were still high (Cornoni-Huntley et al. 1986).
Questions about income may also tend to prejudice
respondents against further participation in a study for
fear that too many personal details will be exposed (Wallace

1991; Gibson and Aitkenhead 1983).

Landry et al. (1988) demonstrated that the self-administered
mail questionnaire, which is analogous to the Phase 1 self-
administered questionnaire, can be a valid source of
information about prescription drugs. They compared data
obtained from community dwelling older adults, aged 65 and
over, by three methods: in-home examination of drug
containers and a personal interview; telephone interview;
and mail questionnaire. When overall percent agreement
rates were calculated for each person comparing in-home data

to the mail questionnaire data, the median and modal percent
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agreement rate was 100%. Respondents with less than 100%
agreement on prescription drug use by mail and in-home
assessment were older and lower on two functional status
measures, Activities of Daily Living (ADL) and Instrumental

Activities of Daily Living (IADL).

The questionnaire was submitted to a panel of experts for
review. They each provided one or more of the following
areas of expertise: survey research, data entry and
analysis, nutrition and food consumption of older adults,
prescription drugs and drug regimens, demographics, and

epidemiology.

A focus group evaluation of the questionnaire along with its
introduction/instructions letter, which incorporated
informed consent for Phase 1, was conducted with seven women
volunteers from a nearby town’s senior citizen center. The
women evaluated the questionnaire for appropriate language,
instruction clarity, question sensitivities, response
alternatives, sources of confusion, difficulty/time burden,
and format/type size. They commented on the questionnaire

as a whole and on individual questions.

The revised questionnaire was submitted to the same women

who participated in the focus group to complete it as a
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There were no additional revisions necessary before

the questionnaire was distributed in Phase 1. There were

several comments noting the ease of reading the

questionnaire from respondents who actually completed it

during Phase 1.

Phase 2 Computer-assisted Personal Interview

The basic computer-assisted personal interview questionnaire

(Appendix C) comprised the following:

drug and drug container information sections
filled in by the interviewer which were adapted
from the EPESE studies’ forms discussed earlier
questions addressed to respondents about
hypothesized variables which were adapted from
similar questions used in the EPESE studies
specific questions addressed to respondents about
dietary instructions which were developed for the
interview

self-efficacy toward dietary instruction questions
which were addressed to respondents and adapted
from the alternate measures of self-efficacy
described by Lust, Celuch, and Showers (1993),
based on the concepts of Bandura (1986) and Ozer

and Bandura (1990)
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The personal interview computer questionnaire was submitted
for review to the same group of experts and the same focus
group who reviewed the Phase 1 self-administered
questionnaire. It was revised initially based on their
comments. It was then converted into a format suitable for
direct data into Epi Info software and adjusted so that
computer monitor screen views allowed smooth question
transitions, legible interviewer instructions, and clear

sight of legal code values used for responses.

The focus group members and two members of the apartment
complex resident advisory council, who did not meet the
inclusion criteria for Phase 2, were respondents in a pilot
of the entire computer-assisted personal interview session.
The session included administration of the health status
survey, review of the l-day diet and medication record, and
review of the consent forms, all discussed in following
subsections. The pilot respondents provided feedback to the
interviewer about individual questions and the personal
interview questionnaire as a whole, considering
appropriateness of language, clarity, question
sensitivities, response alternatives, and sources of

confusion.

The interview pilot was also used to assess the feasibility
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of data collection procedures and convenience and
flexibility of the procedures for coding and data entry
(Aday 1989). Phase 2 respondents said that the computer
entry during the actual interview did not bother them, that

they were used to seeing computers used.

Phase 2 Medical Outcomes Study 36-Item Short Form

Health Survey

Health status was assessed during the Phase 2 personal
interview session with the self-administered Medical
Outcomes Study 36-Item Short Form (MOS SF-36) Health Survey
(Ware et al. 1993) (Appendix E) which has been extensively
researched and validated (McHorney et al. 1992), including
its use with older adults (Weinberger et al. 1991). Norms
for MOS SF-36 summary scores have been established for
various age groups based on representative national samples
(Ware, Kosinski, and Keller 1994). Pretesting of the MOS
SF-36 survey was part of the pilot of the entire computer-

assisted personal interview session.

Phase 2 l-day Food and Medication Record

A 1-day, non-quantitative, large-type (6 characters per
inch) food and medication record with instructions for
completion (Appendix F) was developed to assess dietary

adherence. Since most dietary modifications were to be
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followed on a daily basis and involved absolute inclusion or
exclusion of specific foods or modified eating patterns
(Pronsky 1993), a 1l-day food record could assess adherence
without concern for inadequate reflection of "usual” intake
(Hankin 1989). The instructions did, however, specify that
the record be kept for a weekday to try to avoid unusual
complications which special occasions might impose on food

and beverage consumption and drug regimens.

The short record form with instructions addressed
information of interest in assessing adherence to dietary
instructions. It was pretested during the pilot computer-
assisted personal interview session. Pilot respondents were
provided with copies of the instructions and form 2 to 4
days in advance. They were asked to complete the record
according to the instructions and bring it to the personal
interview. None of the respondents reported having trouble
following the instructions and completed the record
properly, although minor revisions were made to the record
instructions as a result of their comments offered for

improvements.

Phase 2 Consent Forms
Two consent forms (Appendix G) were developed for Phase 2

and pretested by the focus group and in the pilot personal
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interview session. One was for informed consent; the other
for the respondent’s permission to contact her physician(s)

if that was necessary. No revisions were needed.

Phase 2 Drug Container Labels Reading Test

To assess the ability of respondents to read the information
on drug container labels, a reading test was developed using
copies of two actual drug container labels (Appendix H)--one
with black letters on a white background and another with
black letters on a red background. The reading test was
added to the end of the personal interview questionaire and

pretested along it.

Phase 2 Assessment of Respondent Cognitive Ability
Respondent cognitive reliability was assessed after the
personal interview session by consistency of answers to
duplicate questions, count of "don't know/remember" answers
per respondent and by interviewer assessment of confusion or
memory problems and level of confidence in information
received (Wallace 1991; Gibson and Aitkenhead 1983). All
respondents were considered cognitively reliable. This
assessment was consistent with the independent living

capability required for apartment dwellers in the complex.
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Da ion

Data were collected in two phases, illustrated in Figure 1.

Phase 1

In cooperation with the resident advisory council, the
questionnaires were delivered to women residents along with
instructions to return completed questionnaires to the
Resident Manager's office by a specified day. Although an
incentive had been considered for questionnaire return, the
council advised against it in the belief that incentives had
been ineffective in previous surveys and that residents
participated in such activities for the reward of helping
other people. Communications to residents about the study

were designed with this participation motive in mind.

The questionnaire included a cover letter explaining the
purpose of the study and advising that the results would
provide confidential background information for a later

study. No reference was made to diet or drug regimens.

Announcements concerning the survey were made by the
resident council president at in-house meals during the week

the questionnaire was distributed and the week the completed
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PHASE 1
61 Subjects

Self-administered Questionnaire
Demographics
Prescription Drug Screening

Inclusion criteria not met or
interview not completed

End

B ;> 32 Subjects

PHASE 2
29 Subjects

Computer-assisted Personal Interview
Quantitative Data on Hypothesized Variables
Qualitative Data

Diet and Medication Record

Figure 1: Data Collection Phases
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Sixty-one women returned completed surveys by the original
return due date, a response rate of 39.6%. Reminder notices
were delivered to each apartment two weeks after the
original return due date, but no additional surveys were
returned. Residents who returned questionnaires with "Don't
Know" or blank answers were contacted by phone or in person

to attempt to determine the correct response.

A microcomputer database form was prepared so that the data
from the self-administered questionnaire could be entered
into Epi Info (1994), Version 6: a word processing, database
and statistics software program for epidemiology on
microcomputers. A rigorous checking system was programmed
for the database entry to provide error checking,
mathematical operations, rejection of illegal response
values, automatic skip/jump patterns, and autosearching for
duplication of data which should have been unique. All data
were entered a second time by another trained person and the
two data files were processed through the software's data
entry validation feature. Inconsistent entries were

referenced to the written response and corrected.

Prescription drug information from the self-administered

survey was also entered into PharmAssist software (1993) to
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estimate the number of potential drug-drug interactions for

each Phase 1 participant.

Phase 2

Women who listed prescription drugs with indicated dietary
instructions on their Phase 1 questionnaire and who met one
or more of the following inclusion criteria comprised the

population for this phase. The inclusion criteria were:

L] Took one or more of the most frequently listed
drugs
L Took one or more drugs in drug categories listed

seven or more times in the Phase 1 responses
(representing more than 10% of respondents)
° Took drugs with serious consequences for

nonadherence to dietary regimen

Women meeting these criteria were contacted by telephone and
asked to participate in an interviewer-administered
computer-assisted personal interview. Specific appointments
were made for interviews to be conducted in the individual
apartments or in an assigned room in the apartment complex.
All but one participant chose to be interviewed in their
apartments. Many indicated that they found it difficult to
get around the building and an interview at home would be

more convenient.
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When appointments were made, participants were asked to
complete the l-day food and medication record prior to the
interview. Confirming letters were delivered to
participants' apartments along with food and medication
record forms and instructions. Instructions noted that the
records should include all prescription and nonprescription
drugs, vitamin and/or mineral supplements, water and
alcoholic beverages ingested on the day of record.
Participants were asked to have their food and medication
records available for the interview to minimize record-
keeping bias that might result from the dietary modification
questions in the interview. Since the average educational
level of the complex's residents was quite high, almost 12
years, this group was likely to be able to keep food records
without direct assistance (Elahi et al. 1983; Garry et al.
1982). On the telephone and in the confirming letter,
participants were also asked to make all prescription drug
containers and any written information they had about their

drugs available at the time of the interview.

Food records are one of the screening measures recommended
for use with older adults by the Nutrition Screening
Initiative (Dwyer 1991). The 24-hour food record is
preferable to the 24-hour recall technique since information

obtained from the latter is always subject to the ability to
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accurately remember foods eaten in the short-term past.
Despite a lack of convincing evidence, reviewers have noted
that memory deficits may particularly influence 24-hour
recall performance by older adults (Krall, Dwyer, and
Coleman 1988; Dwyer, Krall, and Coleman 1987; Campbell and

Dodds 1967) .

In a study of adults aged 60 years and over (Gersovitz,
Madden, and Smiciklas-Wright 1978), the internal validity of
a 24-hour recall was compared to that of a 7-day food
record. Although the study was not directed to individual
nutrient intake, results suggested that both methods provide
about equally accurate estimates of the mean intake; the
recall was subject to flat slope syndrome. The authors also
found that 85% of the sample returned usable records for at
least two days, but the percentage of usable records
declined from the third to seventh days. They suggested
that the 1-day food record may provide more accurate

information than the 24-hour recall.

Fanelli and Stevenhagen (1986) specifically compared data
collected using interviewer administered 24-hour recalls and
l-day food records from 2,667 older adults who participated
in the 1977-78 Nationwide Food Consumption Survey. Data

were analyzed for energy and 14 nutrients. Both assessment
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methods gave similar estimates of intakes for the groups of
older adults, even though data were collected on different
days, indicating a lack of variability in the diet from day

to day.

The interview questionnaire was converted to an Epi Info
(1994) database relational file entry form. Programming was
completed for the form which allowed conditional switching
between three related form levels: the base information
form, the drug information form and the dietary instruction
form. The hierarchal form levels provided flexible data
entry for respondents’ records which varied considerably in
number of drugs and number of dietary instructions indicated
for each drug. A check system was programmed which provided
for automatic error checking, mathematical and logical
operations, rejection of illegal response values, automatic
and conditional skip/jump patterns, autosearching for
duplication of entries which should be unique, automatic
coding, automatic entry under specified conditions, and pop-
up windows to provide data entry coding information for the

interviewer.

Based on information reported by respondents in the initial
Phase 1 questionnaire, the list of drugs for each respondent

participating in a Phase 2 interview was entered by drug
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name into Computerized Food-Medication Interactions (FMI)
software (1993) to obtain indicated dietary instructions for
each drug. Indicated dietary instructions were then entered
and coded on each respondent's computer record prior to the
interview, along with drug name, drug category code and name
of prescribing physician. Dietary modifications listed as

"may be needed" (ie. based on lab tests) were not included.

FMI was used in preference to other resources since it
provides information obtained from 72 authoritative
references, including recent professional journals, in one
handbook which is available to health professicnals. It is
edited by well-known experts in the field: J.P. Crowe,
Pharm.D., R.Ph., Director of Pharmacy, Carmilla Hall,
Immaculata PA; S. Epstein, M.D., F.R.C.P., F.A.C.P., Head,
Endocrinology and Metabolism, Albert Einstein Medical Center
and Professor of Medicine, Temple University; and C.H.
Smith, Ph.D., R.D., Professor, The Marilyn Magaram Center
for Food Science, Nutrition and Dietetics, California State

University.

When the interview was conducted, the interviewer followed
an introductory, prepared script which was integrated into
the interview questionnaire and appeared on the computer

monitor screen. Prior to asking any questions, the
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interviewer reviewed the general purpose of the study and

obtained the informed consent of each participant.

Permission to contact the participant's physician, if that

should be deemed advisable after analysis of the survey

results, was requested at the end of interview. The

interviewer advised the participant that her responses to
questions would be recorded on the portable computer and

explained why the computer was being used.

The interviewer collected the food record and asked to see
all prescription drug containers and any additional written

information that the respondent had about her drugs.

The Medical Outcomes Study SF-36 Health Survey introduction

script (Ware et al. 1993), which was integrated in the

computer questionnaire form and visible on the monitor
screen, was read to the respondent. She was then given the

survey to fill in. While the respondent was taking the

survey, the interviewer confirmed the names of the

prescription drugs being taken and the name of the

prescribing physician(s) and made corrections to the

computer record as necessary. At this time, the interviewer

also added other information from the drug container label

which was required for the questionnaire. When the

respondent was finished with the health survey, the
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interviewer conducted the personal interview, entering

responses to questions directly into the computer program.

At the end of the interview session, the interviewer
reviewed the 1-day food and medication record and asked the

respondent to clarify information as necessary.

After the interview session was completed, the food and
medication record was compared to each of the dietary
instructions given and adherence to each instruction was
determined. Adherence was scored yes (1) or no (0) and
entered into the Epi Info database record. The MOS SF-36
survey responses were also entered into Epi Info by two
separate individuals and the two record files were processed
and reconciled with the original responses through the

program's data entry validation feature.

Information for both over-the-counter drugs (Appendix I) and
prescription drugs was entered into PharmAssist software
(1993) and the total number of potential drug-drug

interactions estimated for each Phase 2 respondent.

Of the 34 women residing in the complex who met the Phase 2

inclusion criteria, interviews were completed and diet

records obtained for 29 of them. The length of the
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interview sessions ranged from one to two hours. Of the
five women who were not interviewed, one was no longer
taking prescription drugs so did not qualify for inclusion,
two had relocated to Florida, one was in the hospital, and
one refused because of illness. The Phase 2 response rate

was 87.9%.

Statistical Analysis:

Data were analyzed using Epi Info software (1994), Version
6.0, as noted previously, and SPSS/PC+ (1990) software,
Version 4.0. Results were considered significant at the

oa=.05 level.

Subjects in Phases 1 and 2 were compared to determine if
there were any significant differences in their demographic
characteristics. Comparisons were done using anova,
Satterthwaite's t-tests for samples with unequal variances,
and chi square tests for proportions (Dean 1994).
Frequencies were determined for all variables; associations
were examined using chi square and Fisher exact tests.
Further analysis of selected variables was completed to
assess the magnitude of their contribution to probability of
adherence as predicted by a best fit logistic regression

model.
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Logistic regression can be used effectively to identify a
model which describes the relationship between predictor or

independent variables and a dichotomous outcome or dependent

variable; for example,

adherence or nonadherence (Hosmer and

Lemeshow 1989). Logistic regression is the preferable

multivariate technique to predict a binary dependent

variable from a set of independent variables. If the

dependent variable can have only two values, the assumptions

necessary for hypothesis testing in multiple regression

analysis are violated. Multiple regression analysis also

does not allow predicted outcome values to be interpreted as

probabilities since they are not constrained to fall in the

interval between 0 and 1.

While linear discriminant analysis allows direct prediction

of outcome in terms of group membership, it requires the

assumption of multivariate normality of the independent

variables and equal variance-covariance matrices for its

prediction rule to be optimal. Even when the assumptions

required for discriminant analysis are satisfied, logistic

regression still performs well (Norusis 1990).

In this study, independent variables which were
significantly associated with adherence were entered

simultaneously to obtain a fully saturated logistic

W “Bactmaa
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regression model. A subsequent forward stepwise entry

method (with a test for backward elimination) identified

variables for inclusion or exclusion from the model based on

the significance level of the Wald statistic. This

procedure produced a statistically best fitted model with

the fewest variables. The final model was compared to the

saturated model through goodness-of-fit statistics and by
comparing predictions to observed outcomes in a

classification table (Hosmer and Lemeshow 1989). The same

procedure was followed for other selected variables in

domains suggested by the literature review.

The logit (log of the odds of the outcome occurring) of the

multiple logistic regression model is given by the equation:

g(X)=By+B;X1+B,X,+. . .Byx,. The logistic coefficient (B) can

be interpreted as the change in the log odds associated with

a one unit change in the predictor variable (x). The

estimated probability of the outcome is 1 / 1 + e 9*) where

e is the base of the natural logarithm

(approximately
2.718).

The probability of the outcome not occurring is 1

minus the probability of the outcome occurring. A

probability of 0.5 or greater estimates that the outcome

will occur (Hosmer and Lemeshow 1989).




RESULTS AND DISCUSSION

Statistical test results in this section appear either in
tables or summary tables. The format for tables not in

summary form is shown in Figure 2 on page 50.

Sample Characteristics
There were no significant differences in the demographic
characteristics of the subjects in Phases 1 and 2 which are

summarized in Table 1.

Table 1: Sample Characteristics Comparisons of Phase 1 and

Phase 2
Characteristic Phase 1 Phase 2 Test p-Value
(n=61) (n=29)
Mean Age F679T 76.03 t-test .642
% 77 Yrs. or More 52.50 48.30 chi square W i
% Race = White 83.60 79.30 chi square .618
Mean Yrs. Education 11.75 L1231 t-test .427
% Not Married 90.20 89.70 chi square .810
% Income <$11,500* 55.70 62.10 chi square .570

*Gross income adjusted for Medicare, health insurance and
medication expenses.
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| Bl B2 |
——————— +—-—---—-—.——.—.—.———+---——.—
Al | Cell Cell | R1
Al/B1 Al/B2
| Cell Cell |
A2 A2/B1 A2/B2 R2
_______ +________________+______
| C1l C2 | Total

[Chi square test statistic or Fisher’s Exact test]
[p-Value = ]

Legend:

A

Independent variable

Al and A2 = Independent Variable Categories

w
I

Dependent variable (potentially influenced by A)
Bl and B2 = Dependent Variable Categories

Cells = Counts of cases with both characteristics

Cl and C2 = Column subtotals
R1 and R2 = Row subtotals
Statistic = Test statistic used for association

p-Value = The probability of a result at least as large as
that observed if the null hypothesis is true

Figure 2: Cross-classification Format for Statistical Tests
in the Results and Discussion Section
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The mean age of subjects was 76.97 years; age range was 54
to 93 years. In Phase 1, 52.5% of respondents were 77 years
of age or over; in Phase 2, 48.3%. All subjects tended to
be currently unmarried (widowed, divorced or never married)
and have an average of somewhat more than 11 years of
education. Most were white: 83.6% of Phase 1
respondents, 79.3% of Phase 2. More than half of
respondents had incomes equal to or less than $11,500.
Maximum household income allowed for apartment residents was
$29,650. All but one respondent had known access to health
expense coverage: 57 were covered by Medicare, 7 by
Medicaid, 43 had private health insurance coverage (some

respondents had more than one form of coverage).

p N
Phase 1

Among Phase 1 respondents (n=61), 53 individuals were taking
at least one prescription drug at the time they filled in
the questionnaire. The mean number of drugs prescribed for
respondents was 3.3. This rate is consistent with a range
of mean drug use from 1.5 to 4.5 reported in other studies
of community dwelling older women (Chrischilles et al. 1992;
Helling et al. 1987; Darnell et al. 1986). The mean number
of potential drug-drug interactions estimated by PharmAssist

software was 1.7 (Table 2).
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An examination of the drug therapeutic categories
represented in Phase 1 responses showed that the categories
taken most frequently were Hypertension Agents (28.0%),
Other Cardiovascular Agents (14.2%), and Arthritis Agents
(11.0%) (Table 3). Individual drugs taken by 7 or more
respondents, representing more than 10% of respondents,
were: digoxin (11), furosemide (9), ranitidine (7) and
insulin (7). There were no significant differences in using
or not using prescription drugs by age grouping (less than
77 years; 77 years or older) or by race (white or other);
comparison chi square test p-values, .095 and .084

respectively.

Phase 2

Phase 2 respondents, by selection, took at least one
prescription drug on a daily or as needed basis. The mean
number of prescription drugs was 4.9; the range, 1 to 13.
More than half of respondents (18) took 5 drugs or less on a
daily or as needed basis; 11 respondents took more than 5
drugs. Less than one quarter (22.6%) of the prescriptions
were filled with generic drugs. PharmAssist software (1993)
estimated that the mean number of potential drug-drug
interactions (DDIs), including both prescription and over-

the-counter drugs, was 2.7 (Table 2).
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Table 2: Prescription (Rx) Drug Use Characteristics

Characteristic Phase 1 Phase 2
(n=61) (n=29)

Subjects Using One or More Rx Drugs 53 29

Mean Number Rx Drugs 3.3 4.9

Potential Drug-Drug Interactions (DDIs)?

Mean 1.7° 2.7°
Range 0-13 0-13
Std.Dev. 2.919 3.646
DDIs = 0 27 9
DDIs = 1-13 26 20

8Estimated with PharmAssist software
bRx drugs only
°Rx and over-the-counter drugs

Table 3: Prescription Drug Use by Therapeutic Category

Phase 1 Phase 2

Therapeutic Category Freq % Freq %
Hypertension Agents 53 28.0% 38 26.8%
Other Cardiovascular Agents 27 14.2% 16 11.3%
Arthritis Agents 21 11.0% 21 14.8%
GI Agents 17 9.0% 15 10.6%
Hyperglycemia Agents 12 6.3% 11 7.7%
Other 60 31.5% 41 28.9%

Total 190 100.0% 142 100.0%

There was no significant relationship between the number of
prescription drugs used and the number of potential DDIs

(comparison Fisher exact test p-value 0.140). As in
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Phase 1, the therapeutic categories used most frequently
were Hypertension Agents (26.8%), Arthritis Agents (14.8%)
and GI Agents (10.6%) (Table 3). There was no significant
difference in therapeutic categories used by age group,
race, income level or education level (Table 4).

Table 4: Relationship of Phase 2 Demographic Variables to
Drug Therapeutic Categories Used

Variable Chi Square df p-Value
Age: < or =77 10.14 5 .071
Race: white or other 5.00 5 .416
Income: < or » $11,500 0.65 5 .985
Education: < or > hioh school 2.41 s e’ 20

Most drugs were taken once a day (61.3%) or twice a day
(20.4%), although some (14.8%) were prescribed on an as
needed basis. Respondents reported taking prescription drugs
for durations ranging from less than 1 month to 480 months;
the mean duration was 65.4 months (Table 5). The length of
time a prescription drug had been taken was significantly
related to income level, but not to age group or race.
Respondents at the lower income level, $11,500 or less, were
more likely to take a drug for more than 36 months. This
may have been due to the availability of Medicaid and

coverage for the costs of prescription drugs.
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Table 5: Length of Time of Prescription Drug Use

Months Number of Drugs % Cumnm. %
<12 36 25.4% 25.4%

13-36 43 30.3% 55.6%
~36 63 44 .4% 100.0%

Total 142 100.0%

Mean Duration 65.39

Std. Dev. 88.430

Di ry Instr ion

All of the results in this section on dietary instructions
were based on interviewer examination of drug container
labels and medication fact sheets and on respondent reports.
All indications for dietary instructions were according to

Computerized Food-Medication Interactions (1993).

Of the 142 drugs taken by Phase 2 respondents, 6 did not
have any modification to the diet indicated as part of the
drug regimen; 136 drugs did have indicated dietary
instructions. More than half (56.3%) of the drugs with
indicated dietary instructions had no instructions at all
given for them. This was independent of age, race, income
level and number of drugs taken; but significantly related

to certain drug therapeutic categories (p=.000) (Table 6).
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Table 6: No Indicated Dietary Instructions Given by Drug
Therapeutic Category

Di I .
Given
Therapeutic Category | No Yes (Some/All)| Total
Arthritis Agents s e T o
GI Agents [ 11 4 | 15
Hyperglycemia Agents | 4 7 |11
Hypertension Agents | 27 9 | 36
Other | 18 19 | 37
Other Cardiovascular Agents | 14 2 | 16
S rotal | 17 8o | 136

Chi square = 30.99
Degrees of freedom = 5
p-Value = .000

Comparing categories, Arthritis Agents had proportionately
fewer drugs with no indicated dietary instructions given.
This may have been attributable to the fact that most
Arthritis Agents need to be taken with meals or with food or
milk. Many respondents said that their doctors told them to

take all of their drugs with food or meals.

Individual codes were assigned to each dietary instruction
indicated for a drug during data entry (Appendix D). In
data analysis, the instruction codes were grouped into one

of the six categories listed below. The categories
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described the type of potential drug-food or drug-nutrient
interaction (DFNI) the instruction was designed to prevent
and were similar to those used in a previous research study
(Lewis, Frongillo, and Roe 1995).
° Alcohol Incompatibility
L] GI-Interference (drug malabsorption when
administered with food)
o GI-Meal Omission (reduced drug bioavailability or GI
irritation when administered on an empty stomach)
L] Inappropriate Supplement or Intake (toxicity and/or

reduced drug efficacy with concurrent

administration)
o Drug-Induced Nutrient Deficiency
o Reduced Drug Efficacy (drug effect or duration)

The total number of specific dietary instructions indicated
for the 142 prescription drugs taken by Phase 2 respondents
was 394. According to respondent reports and interviewer
examination of drug container labels and medication fact
sheets, the total number of instructions actually given was
80 (20.3%). The DFNI category representing the highest
number of indicated dietary instructions was Reduced Drug
Efficacy (Table 7). The highest percentage of dietary

instructions given was in the GI-Meal Omission category.
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Table 7: Dietary Instructions Indicated and Given by Drug-
food or Drug-nutrient Interaction (DFNI) Category

DFNI Category " Dietary Instructions
Indicated Given % Given

Alcohol Incompatibility 90 25 27.8%
GI-Interference 10 1 10.0%
GI-Meal Omission 88 37 42.1%
Inappropriate

Supplement/Intake 64 5 7.8%
Nutrient Deficiency 26 0 0.0%
Reduced Drug Efficacy 116 12 10.4%

For individual respondents, the mean percent of indicated

dietary instructions given was 24.6% with a range from 0% to
100%. Only one individual received 100% of indicated
instructions; she was taking one drug which had one
instruction indicated. Among multiple drug users (n=27),
the two respondents with the highest percentages of dietary
instructions given took 4 drugs (69.2% given) and 3 drugs

(30.0% given) respectively.

- v r

SF-36 scores were calculated as Physical Component Summary
(PCS) scores and Mental Component Summary (MCS) scores. The
PCS comprised subscales which addressed respondent

assessment of personal physical functioning, physical role,
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bodily pain and general health; the MCS subscales addressed
vitality, social functioning, emotional role and mental
health. The summary scores have been recommended as more
reliable measures of individual health status than the
subscale scoring system originally applied to SF-36 results

for groups (Ware, Kosinski, and Keller 1994).

Phase 2 respondents presented PCS scores which were
generally lower than the U.S. general population norms (or
averages) for equivalent age and gender (Table 8). This may
have been due to the high proportion of respondents who were
over 77 years of age (48.3%), and in particular to the 10
respondents who were over 85 years of age. Individuals over
85 years of age are usually under represented in surveys and
Ware, Kosinski, and Keller (1994) noted that the oldest old
age groups comprising the norms were collapsed into the 65
years and over age group to provide a large enough sample to
assure precision. These authors also noted that in the norm
population there was an almost linear decline in PCS scores
with advancing age beyond 65 years. Given these
considerations, the physical health status of Phase 2
respondents probably did not differ greatly from others of
the same age. There was no significant relationship between
PCS score and demographic variables, number of drugs, any

dietary instructions being given or percent of dietary
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instructions given (Table 10).
Table 8: Medical Outcomes Study SF-36 Health Survey Physical

Component Summary (PCS) Scores and Norm Scores for
U.S. Population of Equivalent Age and Gender

PCS Phase 2 Norm for Women Norm for Women
*65 Yrs. of Age 55-64 Yrs. of Age

n 29 413 164

Mean Score 33.64 41.02 45.03

Std.Dev. 11.56 11.52 11.57

Range 16-56 8-59 13-62

MCS scores for Phase 2 respondents were also generally below
the norms (Table 9). Ware, Kosinski, and Keller (1994)
stated that, unlike PCS scores, MCS scores did not decline
for the norm population older old respondents. For Phase 2
respondents, there was a very significant relationship
between taking more than 5 prescription drugs and lower MCS
score (Table 10). Respondents taking more than 5 drugs had
a mean MCS score of 39.70, while those taking 5 or fewer
drugs had a mean MCS score of 52.29. These mean scores were
below the norm or average score for the U.S. general

population of equivalent age and gender.

It is not clear why taking more than 5 drugs might have this
effect, but a clue may have been provided by one of the
respondents who volunteered the comment that she was upset

about having to take so many medicines and sometimes just
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didn’t take them (Appendix I). Since older adults are the
biggest users of prescription drugs, having to take drugs
may be an unpleasant reminder of one’s advancing age and
inevitable mortality. There was no significant relationship
found between MCS scores and demographic variables, any
dietary instructions being given or percent of dietary
instructions given (Table 10).
Table 9: Medical Outcomes Study SF-36 Health Survey Mental

Component Summary (MCS) Scores and Norm Scores
for U.S. Population of Equivalent Age and Gender

MCS Phase 2 Norm for Women Norm for Women
65 Yrs. of Age 55-64 Yrs. of Age

n 29 413 164

Mean Score 47.52 51.44 50.56

Std.Dev. 13.09 10.54 10.16

Range ____22-71 19-71 13065

Table 10: Relationship of Selected Variables to Medical
Outcomes Study SF-36 Health Survey Summary Scores

Variable - ~ Test ~ PCS  MCS
p-Value p-Value

Age: < or 77 anova .969 .488
Race: white or other anova .990 .403
Income: < or > $11,500 anova .342 117
Education: < or > high school anova .947 .620
Number of Drugs: =<5 or »5 t-test .213 .009
Diet Instructions: Yes or No anova .570 .286

% Instructions Given t-test .428 .192
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Characteristics of Dietary Instruction Delivery
Dietary instructions were given on drug container labels, in
other written forms--most often medication fact sheets--and
orally. Instructions were occasionally given more than one
way (Table 11).

Table 11: Dietary Instruction Delivery Forms by Potential
Drug-food Drug-Nutrient Interaction (DFNI)

Category

Label=1 Other Written=2 Oral=3
DFNI Category 1 2 3 1&2 1&3 2&3 All Total
Alcohol Incompatibility 17 8 6 2 3 - - 36
GI-Interference - 1 - - - - - 1
GI-Meal Omission 13 10 18 2 2 1 1 47
Inappropriate
Supplement/Intake - 5 - - - - - 5

Nutrient Deficiency - - - - - - - -

Reduced Efficacy 6 7 6 1 - - - 20

Total 36 31 30 5 5 1 1 109

To assess the ability of respondents to read container
labels, each was asked to read the information on two real
labels obtained from a pharmacy. Label 1 contained alcohol
avoidance information in black text on a red background. Of
29 respondents, all but 4 (13.8%) could read the label
although some readers had to find a brighter source of
light. The 4 respondents who could not read the label knew

that it said something about not drinking alcohol.
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All could read label 2 which said to take the drug with food
or milk and had black text on a white background. Although
the different colors of the labels offer some visual
association with the instructions themselves, it would
probably be helpful for older adults to have the
instructions reinforced verbally at the time the
prescription is written or filled. More research might
determine if the black on red label presents a significant

reading difficulty for a larger population of older adults.

For the purposes of this study, however, it is unlikely that
not being able to read a label seriously impaired the

ability of respondents to know what the instructions were.

The most frequent source of written dietary instructions
(Table 12) other than container labels was the pharmacist
(64.5%) who used medication facts sheets as the format
(Table 13). Oral instructions were most often given by
physicians (56.7%) using individual counseling, although
dietitians provided group instruction for 7 dietary
instructions related to the use of Hyperglycemia Agents.
Occasionally, written instructions were obtained by the
respondent herself from independent sources. These sources
of dietary instruction included a book about prescription
drugs (1 instruction), the Physician's Desk Reference (1

instruction), sample package inserts (2 instructions), and a
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label about drinking orange juice or eating a banana that
was on the container of another, previously prescribed,
diuretic drug which the respondent still had in her medicine

cabinet (1 instruction).

Table 12: Sources of Dietary Instruction Other Than Labels

Source Written (not label) % Oral %
Dietitian 6 19.4% 8 26.6%
Doctor 1 3.2% 17 56.7%
Pharmacist 20 64.5% 5 16.7%
Other 4 12.9% - -
Total 31 100.0% 30 100.0%

Table 13: Dietary Instruction Formats Used by Health

Professionals
Format Frequency
Label 36
Individual Counseling 23
Medication Fact Sheet 20
Brochure 7
Group Instruction 7
Sample Package Insert 2
Book 2

In addition to dietary instructions indicated for the 142
drugs taken by Phase 2 respondents, other dietary
instructions were given for 39 of the drugs (27.5%). In

these instances, other instructions were provided by the
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doctor (26 drugs), the pharmacist (10 drugs), a container
label for an earlier purchase (1 drug), a brochure provided
by a nephew (1 drug), and a senior citizen organization’s
meeting presentation (1 drug). The methods used to provide
extra instructions included individual counseling (28),
container label (6), fact sheets (4) and group instruction

(1).

i |
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The extra instructions did not conflict with those indicated
for 30 of the drugs, but for 9 drugs conflicting
instructions were given. All conflicting instructions would
pose a risk for DFNI and were associated with individual
counseling by respondents' physicians (p=.018). In five
instances, instructions had been given for individuals to
take all their medications with food, probably in an effort
to avoid gastrointestinal discomfort. Twice instructions
were given for individuals to take all medications together
in the morning before breakfast, probably to simplify the
dosing schedule. One individual was told to take a specific
drug with food which was recommended for administration on
an empty stomach, again probably in an effort to avoid

gastrointestinal distress.

The extra instructions which did not conflict with those

indicated were: take all medications with food (11), eat a



66
banana and/or drink a glass of orange juice every day (6),
take all medications together in the morning (4), take with
food or milk for GI distress (3), take with a full glass of
water (2), do not drink alcoholic beverages (1), take with
breakfast (1), general information on how to take
medications (1), increase cereal/fiber intake to help
control diabetes (1). Many of these instructions were
listed as “may be needed,” rather than indicated, by
Computerized Food-Medication Interactions software (1993)
and would be helpful for the respondent in managing her drug
regimen. The instruction to take all medications with food
was given as a blanket statement and, in the case of these

instructions, would not create a potential DFNI.

Attitudes, Beliefs and Knowledge

When respondents were asked if they knew why a drug had been
prescribed, they indicated 83.1% of the time that they did
(118 of 142 drugs). They further indicated that 78.9% of
the prescribed drugs (112) helped them. As expected, there
was a strong association between knowing why a drug was

prescribed and the belief that it helped (p=.000).

When dietary instructions were given for a drug (59 drugs),
most of the time respondents believed that the drug could be

taken as directed and that they understood the dietary
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instructions for their drugs and followed them. Responses
were divided about knowing why dietary instructions were
given or what problems could develop if the instructions
were not followed, and about having trouble following the
instructions (Table 14).

Table 14: Respondents' Beliefs About Dietary Instructions
Given for Each Drug

Survey Question ~ Responses

Do you know why certain eating
or drinking habits are included
in your instructions? 32 54.3% 27 45.7%

Do you know what problems might
develop if you don't follow
these instructions? 30 50.8% 29 49.2%

Do you understand the
instructions about eating and
drinking habits? 59 100.0% - -

Do you have any trouble
following the instructions? 10 16.9% 49 80.1%

As a general rule, do you
follow the instructions? 54  91.5% S 8.5%

There was no significant relationship between knowing what
problems could develop and income level, but there was a
significant relationship to education level (p=.027). Those
respondents who had completed 12 or more years of school
were less likely to say that they knew what problems could
develop than those who had less education. This was

unexpected since education level is often considered a proxy
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for income. The relationship may just be an artifact or
health care providers may perceive that less educated
individuals require more information or that information
needs to be presented in a different way to achieve a

positive outcome.

Self-efficacy scores were very similar for all of the
respondents who received dietary instructions with 93.2%
feeling completely confident in their ability to adjust
their eating or drinking habits in order to take their
prescription drug(s) exactly as instructed. Respondents who
needed more help thought that additional written information
and someone explaining what they needed to do would make

them fully confident.

Seven respondents, taking a total of 10 drugs, gave the
following reasons for trouble with dietary instructions:
® can't remember
® can't afford foods specified (diabetic meal plan)
® can't eat all the food listed (diabetic meal plan)
® cxchange system is confusing (diabetic meal plan)
® activities interfere (2)
® instructed to take medicine four times a day with

meals but only eat 3 meals.
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Only 2 respondents indicated that they receive any help in
taking their prescription drugs: one regularly from a

neighbor, one occasionally from a home health aide.

Respondents believed that they had experienced side effects
with 30 of the 142 drugs taken (21.1%), including 8
complaints of GI distress (Table 15). Three complaints of
GI distress came from respondents who should have received
dietary instructions to help prevent the complaint, but did

not.
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Table 15: Side Effects Reported by Respondents That They
Attributed to One of Their Drugs

morted Frequen?-
GI distress 8
Shakes/sweating 5
Fatigue 2
Drowsiness/very dry mouth 2
Puffiness 2
Reduced urine output 2
Colonic hemorrhage 1
Loss of taste sensation 1
Diminished vision 1
Tender breasts 1
Hair thinned/facial hair formed 1
Ringing in ears/heavy head 1
Irritable/can't think 1

Frequent urination (often can't find bathroom) 1

Dizziness 1

Adherence

Adherence was assessed for each dietary instruction which
was given, using the completed 1-day diet and medication
records. Although 80 instructions were given, 8
instructions were for medications prescribed on an as needed
basis and not taken on the record day. Adherence was scored

yes or no.
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Respondents adhered to 59 (81.9%) of the 72 dietary
instructions given. Almost all of the instances of
nonadherence involved respondents who believed that they
understood their dietary instructions and followed them.
These individuals may just have needed further explanation
in order to adhere. A glaring exception in nonadherence was
the dietary instruction to follow a diabetic meal plan.
There was a significant difference (p=.000) between
adherence to diabetic meal plans and adherence to all other

dietary instructions (Table 16).

Table 16: Adherence to Diabetic Meal Plan Instructions
Compared to Adherence to All Other Dietary
Instructions

Diabetic Meal Plan | 5 1 | 6

All Other Instructions | 8 58 | 66

_________________________ UG W
Total | 13 59 | 72

Fisher exact
2_tailed p-value = .000

The difference between adherence to instructions given for
drugs in the Hyperglycemia Agents category, which included
both oral hypoglycemics and insulin, and those in other
categories was also significant (p=.0496) (Table 17), but

less so because respondents did adhere to instructions for

-

-
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those drugs other than the diabetic meal plan (ie. in
relation to meals, avoid/caution with alcohol).
Table 17: Adherence to Dietary Instructions Given for

Hyperglycemia Agents Compared to Adherence to
Dietary Instructions Given for All Other Drugs

Adherence

Drug Therapeutic Category | No Yes | Total
___________________________ +____________+____.__.
Hyperglycemia Agents | 5 8 | 13
All Other | 8 51 | 59
___________________________ +___________..+_.__..._—

Total | 13 59 | 72
Fisher exact
2-tailed p-value = .0496

Six respondents, 4 using insulin and 2 taking oral
hypoglycemics, were given diabetic meal plan instructions,
but only one adhered. Those who did not adhere said in the
interview that they did not follow the instruction. Two
also said that they were not completely confident that they
could follow the instruction even if they wanted to. One of
these indicated that she thought she could become confident
if someone explained the meal plan to her again, talked
about applying it when eating out, and gave her additional
information to refer to at home. The other said that it
wouldn't matter how much more help she had, that her 2000
kilocalorie diet was just more than she could eat and she

did not intend to give up everything she liked (Appendix I).
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Most of those who did not adhere also said that their
doctors did not ask them if they followed their meal plans.
If their blood sugar levels were high, the doctor just said
to stop eating sweets (Appendix I). In one case, however,
the doctor had scheduled the respondent to return to

diabetic meal plan group instruction with a dietitian.

The one respondent, on an oral hypoglycemic, who followed
her meal plan said that she had lots of support. Her doctor
always asked about how she was doing with her diet, had her
meet with the office nurse to discuss it each time she came
in, and went so far as to have her to dinner at his house to

show her how to apply the plan to a real meal (Appendix I).

None of the demographic variables were significantly related
to adherence (Table 18). Of the variables hypothesized, the
only one which proved to have a significant relationship to
adherence was the doctor as a source of oral dietary
instruction (Table 19). Other variables were also tested
for a relationship to adherence revealing only one of
significance, the reduced drug efficacy DFNI category (Table
18), which was negatively associated. The methods of
instruction used for this category were not significantly

related to adherence.
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Table 18: Relationship of Adherence to Selected Variables

Variable Test p-Value
Assistance with drug regimen chi square .406
Belief that drug helps chi square . 654
DFNI category chi square .002
Drug therapeutic category chi square .932
Hyperglycemia Agents category Fisher exact .0496
Knowledge of instruction's purpose chi square .108
Knowledge of nonadherence consequences chi square .229
Length of time drug taken chi square .158
Number of drugs chi square .932
Doctor as source of oral instruction Fisher exact .044
PCS score anova .831
MCS score anova .859
Self-efficacy Fisher exact .106
Side effects reported Fisher exact .336
Trouble following instruction chi square .254
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Table 19: Adherence by Source of Oral Dietary Instruction

Source of Oral Instruction | Yeﬁ No | Total
poctor T T > 1 16
Dietitian or Pharmacist | o 6 | 12

I Total | 20 8 1 28

Fisher exact
2-tailed p-value = .044

Reduced efficacy DFNI category, Hyperglycemia Agents
therapeutic category, and doctor as source of oral
instruction were entered into forward stepwise logistic
regression as dichotomous variables to determine their
significance as predictor variables in a model for
adherence. Reduced efficacy DFNI was the only variable
included in the final model (Table 20) where it decreased
the probability of adherence:

Probability of adherence = 1/ 1+ e 9%

g(x) = 2.3224 - 2.3224 (reduced drug efficacy DFNI)

Table 20: Parameter Estimates for Logistic Regression Model

Variable B S.E. Wald df Sig R Exp (B)
Reduced Drug
Efficacy DFNI -2.3224 .6853 11.4849 1 .0007 -.3735 .0980

Constant 2.3224 .4686 24.5596 1 .0000

The final model correctly classified 81.94% of cases.
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Groups of other variables in domains suggested by literature
review were also entered into logistic regression models but

none were significant predictors of adherence.

Summary of Results

All of the results related to dietary instructions were
based on interviewer examination of drug container labels
and medication fact sheets and on respondent reports.
Indications for dietary instructions were according to

Computerized Food-Medication Interactions (1993).

Hypotheses I, II and III were accepted:

Hypothesis I: In the majority of cases (51% or more),
respondents did not receive instruction for all indicated
dietary modifications.
This hypothesis was accepted based on the following
results:
® Twenty-eight respondents (96.6%) did not receive all
indicated dietary instructions. Only one respondent
(3.4%) received all indicated dietary instructions; she
was taking one drug with one instruction indicated.
® The mean percent of indicated dietary instructions

given per respondent was 24.6% (range 0.0% to 100.0%).
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® Of the 394 dietary instructions indicated for 136
drugs, only 80 (20.3%) were actually given.
® Seventy-seven (56.3%) of the 136 drugs which had
dietary instruction indicated had no dietary

instructions at all given.

Hypothesis II: Respondents adhere to a majority (51%) of
dietary instructions.
This hypothesis was accepted since respondents adhered to

81.9% of instructions given.

Hypothesis III: A regression equation can be constructed

which will predict dietary instruction adherence.

This hypothesis was accepted since a logistic regression
equation was constructed which correctly predicted
adherence for 81.94% of the dietary instructions received
by respondents in the study. The only predictor variable
included in the logistic regression model was Reduced
Drug Efficacy DFNI category, a variable not hypothesized.
Its inclusion may have been enhanced by the presence of
the diabetic meal plan instruction as a category
component, since that instruction demonstrated a very

high rate of nonadherence.






The inclusion of only one
regression model does not
hypothesized variables do

that they are unimportant
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variable in the final logistic
necessarily indicate that the
not contribute to adherence or

in practice. In analysis, the

doctor as a source of oral instruction was significantly

related to adherence. This was consistent with the many

respondents who mentioned during interview probing that

their doctors told them anything important that they need to

know about their prescription drugs. The significant

relationship of the Hyperglycemia Agents category to

adherence was similarly consistent with the very low rate of

adherence to diabetic meal plan instructions. The failure

of these variables to enter into the logistic regression

model and of other variables to reach the a=.05 significance

level of relationship may have been attributable to small

sample size.



CONCLUSIONS AND IMPLICATIONS

Conclusions

The following conclusions were reached in this study:

Subjects did not receive most of the dietary
instructions indicated for their prescription drugs,
putting them at risk for drug-food and/or drug
nutrient interactions. This was true despite a
conservative approach to tabulating indicated
instructions. If preventative measures, like
increasing intake of foods high in potassium with use
of potassium-depleting diuretics before laboratory
tests detect hypokalemia, were added to the
tabulation, the percentage of instructions given
would have been even lower.

Although the risk posed by many of the potential
drug-food and/or drug-nutrient interactions was not
necessarily life-threatening, even small decrements
in functioning must be avoided for older adults to
attain the highest levels of physical and social

functioning.
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® When dietary instructions were given as part of the
prescription drug regimen, they tended to be
followed, except for diabetic meal plans.

® FEven when subjects did not adhere to instructions,
they most frequently believed that they understood
and followed them.

® The instructions least likely to be followed were
those intended to prevent reduced drug efficacy
interactions, especially diabetic meal plans.

® Oral instructions from doctors were significantly
related to adherence and the doctor was viewed as the
ultimate source of drug information.

® Dietary instructions which conflicted with those

recommended were most likely to be given by doctors.

Impli .
Dietary Instruction Delivery and DFNI Awareness

Since individuals cannot adhere to instructions they never
receive, the key issue in reducing risk for drug-food and
drug-nutrient interactions is delivery of appropriate
dietary instructions. Strategies to assure delivery should
focus on increasing awareness of DFNI risk and prevention

measures in relevant arenas.

Awareness of DFNIs, the means to prevent them and the ripple
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effect of small decrements in functioning, should be defined
components of continuing and higher education drug related
courses for dietitians, physicians, pharmacists and nurses.
This study indicated that the physician is viewed by the
patient as the ultimate source of persuasive drug
information and can play an effective role in enhancing
patient awareness of the importance of dietary instructions.
Whether physicians themselves have an adequate awareness is
unknown. The evidence presented here suggests that they may
not. For the physician who is educated to look <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>