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Abstract
Hypertension has been internationally recognized as a key risk factor for
cardiovascular, cerebrovascular and renal disease in adults, particularly in the
elderly population. The prevalence of hypertension in the Newfoundland
population over 65 year old was 54% fer females and 47% for males
(Newfoundland Department of Health & Department of National Health &
Welfare, 1990); the second highest provincial rate in Canada. Adherence to
antihypertensive medication regimens was estimated at approximately 50%
in North American adult populations examined.

The purpose of this study was to determine the factors associated

with to antil tensive i ina i sample of
51 hypertensive patients over 65 years old attending a family practice in St.
John's, Newfoundland. The Health Belief Model was used as the conceptual
model for the study. Ten selected factors from the Model were examined.
Data were collected by structured interviews with participants in their homes
using three instruments; (a) modified Weissfeld, Kirscht, and Brock Health

Belief Scale, (b) the General Questi and (c) the ication

Record. was using the i Evaluation Record
which included an examination of medication containers, a medication count,
chart review, and questionnaire developed by the interviewer.

Only 43.1% of the sample were adherent to their antihypertensive
medication regimen. General health threats was the only factor from the

Heaith Belief Model which a signifi iation with




adherence. Increases in General Health Threats were significantly associated
with greater nonadherence using Spearman's rank correlation coefficient (p
= .004). Mean diastolic and systolic blood pressures were also significantly
associated with adherence (p = .033 and p = .018 respectively). Increased
mean blood pressures were associated with greater nonadherence.

The findings of this study indi a signifi gative r

between General Health Threats and adherence, suggesting those with
greater health threats adhered less to antihypertensive medications.
Adherence was also significantly associated with mean diastolic and systolic
blood pressure, indicating those who adhered more to antihypertensive

medications had better blood pressure control. The implication for nursing

and other health care p ionals, , includes gnition of the

need for inued efforts toward improving . Further research
using a larger and more representative elderly population may provide more

generalizable findings.
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CHAPTER |
Introduction
Hypertension has been identified as a significant heaith risk

internationally, nationally and to an even greater degree, provincially in

The of ion in Canada today is reported
at 16% compared to 9% in 1978-79 (Statistics Canada, 1994). The
Newfoundland Heart Health Survey reported a 21% prevalence rate of
hypertension in the province for the age range of 18-74 years
(Newfoundland Department of Health & Department of National Health &
Welfare, 1990). This prevalence rose to 54% in the female age group 65-74
years and 47% in their male counterparts (Newfoundland Department of
Health & Department of National Health & Welfare, 1990). No data were
available for the group older than 74 years old from the latter study. The
Canadian age specific prevalence rate was reported at 41% in the female
population over 65 years and 31% in males (Health & Weifare Canada,
1989). American estimates were that 46,000,000 adults in the United
States, an estimated 30%, have high blood pressure across all age groups
18-74 years, with prevalence approaching 50% in the elderly (Dahlof et al.,

1991; Joint National Committee on D { ion, & T of

High Blood Pressure, 1993).

Hypertension has been considered one of the most common chronic

in the elderly ion with a p I inall i

Ning or ing 50% (Dahlof et al., 1991; Newfoundland



Department of Health & Department of National Health & Welfare, 1990).
Lack of adherence to medication regimens has been identified as one of the
significant reasons for poor control of hypertension (Morris & Schulz, 1992).

This link to i i and control of

and

hypertension has stimulated the prolif ion of
interventions to improve adherence. Over the last 25 years, adherence to
antihypertensive regimens including diet, exercise and medications has been
the focus of extensive research. The study of adherence to antihypertensive
medications accounted for a large number of the studies. North American

and D! has largely in two areas; measuring

adherent behavil and i igatil of improving them. This

study was one of the first to measure adherence to antihypertensive
medications in Newfoundland and examine the factors influencing it in
elderly Newfoundlanders.

in defini and hi of measuring adherence

have lead to a wide range of research results. Various researchers have
manipulated behaviour through experimental interventions such as teaching
programs. The resulting changes in adherence were often inconsistent
among studies. Roth (1987) in an extensive literature review of adherence,
found methods of assessing medication adherence ranged from self
reporting, pill counts, electronic monitoring, serum and urine screening, to

clinician judgement.

The iation among to antihypertensive



blood pressure control and mortality in the hypertensive population was
often a missing link in the study of hypertension in the studies reviewed.

Morris and Schulz (1992) an ive review of

adherence. They found that non-adherence was identified with 23% of

nursing home admissions, and up to 10% of hospital admissions.

to i 125,000 i deaths

and several italizati per year, and doubled

the cost of treating moderate to severe hypertension (Morris & Schulz,
1992). Similarly, Dahlof et al. (1991) observed reduced mortality in an
elderly sample up to 84 years treated with antihypertensive medications

versus a hypertensive elderly group not treated with these medications.

to these ications was not i by Dahlof et al. (1991).

The link ihy i ication use and impi survival in

the elderly should, however, be noted.

The elderly have not been the primary focus of many studies on

to antil tensive ications before 1980. Studies that
included the elderly often omitted participants older than 70 years of age,
therefore omitting the "old old” population. Several studies, however, in
the last decade have concentrated on the elderly population including the
very old (Amery et al., 1986; Dahlof et al.. 1991; National High Blood
Pressure Education Program Working Group, 1993; Perneger, Klag,
Feldman, & Whelton, 1993; Systolic Hypertension in the Elderly Program

Cooperative Research Group, 1991). Findings from these studies suggested



that treatment of hypertension in the elderly can lead to reduced mortality

and idity of i and ilar di They also
indicated that improving adherence to antihypertensive medications can lead
to improved healthy outcomes.

Several conceptual models have been used to evaluate adherent
behaviours. The Health Belief Model has been a conceptual model frequently

used in ing adherence to thi ic regimens for patients with

hypertension (Andreoli, 1981; Cronin, 1986; Haynes, 1979; Jones, Jones, &
Katz, 1987; Lorenc & Branthwaite, 1993). The Model suggested that health
beliefs influenced ones readiness to undertake a recommended behaviour.
Other factors influencing adhererit behaviour were collectively described as
enabling and motivating factors (Becker, 1974). The Model has been used
to study behaviours of patients with other chronic conditions, such as
obesity and asthma; acute illness behaviours, such as following antibiotic
therapy; and preventative health practices, such as breast self examination
(Becker et al., 1979; Champion, 1984; Nemcek, 1990). The basic premise
of this model was that health beliefs influenced adherent behaviours.

To date no studies have been found using the Health Belief Model to
explain adherent behaviour in Newfoundland elderly with hypertansion.
Research using the model and testing the instruments used to measure
health beliefs were primarily based on American and European studies where
the design and delivery of health care were different from that of Canada.

Results reported from these studies may not be relevant to the Canadian or



Newfoundland population.
se of the

The purpose of this study was to measure the prevalence of

to antihy i ications and to ine if selected

factors identified in the Health Belief Model were significantly associated

with this adherence in a sample of elderly with hyp

Summary
Hypertension has been identified as a significant risk for the elderly in

Newfoundland. One factor thought to influence hypertension is medication

to ications has been a valuable and

0 pi te heaithy of care. The Health Belief

Model has been identified as a acceptable model for the study of adherence

10 tensive i i This study will examine the

to antil i i i and

selected factors of the Health Belief Model.



CHAPTER Il
Literature Review
rf ion:

Primary hypertension has been recognized as a key risk factor for
cardiovascular, cerebrovascular, and renal disease in the elderly in the
previous chapter. Approximately 12% of the Canadian population were
reported as 65 years of age or older (Gauthier, 1991). This population group
will reach 21% by the year 2050 (Gauthier, 1991). The prevalence of
hypertension was reported at 16% in the Canadian population and increased
to 31% in the over 65 year old group (Statistics Canada, 1994). If the rate
of hypertension remains canstant in the elderly population the prevalence
will, at least, double by the middle of the next century. Health care providers

who care for the eiderly with hypertension will therefore be required to have

a sound ge of ing and ii ing adherence to therapeutic

regimens.

Adheren: f the Iss|
Adherence to therapeutic regimens has been a critical factor in the

of health p ion and disease treatment for patients with

hypertension as well as other chronic illnesses (Mihlhauser et al., 1993;
Rudd, Ramesh, Bryant-Kosling, & Guerrero, 1993). Issues influencing
patients’ decisions to follow health advice remained a major concern for
health care providers today. Community based health care delivery systems

and patient rights to independent decision making are under intense



discussion among the public, health care providers, and funders of health
caré. The shift away from institutional care has resulted in shorter length of
stay in hospitals and more demands on community care givers, both
professicnal and nonprofessional.

As the eiderly ion i the of chronic diseases

and complexity of therapeutic regimens also increased. Medications played
an important role in the management of iliness in this age group. Steward,
Moore, May, Marks, and Hale (1991) studied drug use patterns in an elderly
population over ten years and found the average number of medications was
3.94 per person (excluding PRN’s). Botelho and Dudrak (1992) reported an
average of 4.73 medications per person in their study of elderly patients with
chronic illness while Darnell, Murray, Martz and Weinberger (1986) found
their elderly sample were taking an average of 4.5 prescribed drugs.

Adherence to th

particularly icati may become
the ultimate challenge of health care providers in the future.
NG initions

Three major terms used in the literature to refer to the concept of

ing prescribed ic regi are: i , and

th ic alliance. Barofsky (1978) that all three refer to the

process "whereby a patient assumes the various tasks that make up a
therapeutic regimen” (p. 369). The term compliance, he concluded, implied
that the patient had been coerced; adherence implied the patient was

conforming to some norm or standard set for him; while therapeutic alliance



implied the patient had negotiated what it was he would do to care for
himself (Barofsky, 1978). Blackwell (1976) used more operational
definitions of adherence in his study of patients taking psychiatric

medications. He defined adherence as conforming with a prescribed

regimen i ing (a) taking icati for the correct reasons,
(b) taking the correct dosage, (c) following the correct timing, (d) using
proper mode of administration, and (e) not taking medications prescribed for
others.
In studies which examined adherence to antihypertensive medications,
the terms adherence and compliance were again used interchangeably; often

with no clear or i inition provided. The term

compliance was more commonly used, however, in approximately 8000
English language articles published up to 1990 on the subject (Donavon &
Blake, 1992).

Assessing Adherence

10 ion regimens and making

comparisons to other studies have been difficult as definitions and methods

used varied considerably. Several studies examining adherence to

ihypertensive have defined in terms of numbers of
medications taken versus number prescribed. Sackett et al. (1975) as well
as Botelho and Dudrak (1992) defined nonadherence as using less than
80% of the prescribed medications. No upper limit was defined. Lorenc and

Branthwaite (1993) considered respondents adherent if they were taking 90



9
- 110% of their prescribed medications. Hawe and Higgins (1990) defined

severe nonadherence as taking 80% or less or 120% or more of essential
medications prescribed to control a medical condition. Often studies using a
pill count did not specify their exact adherence range.

Adherence to prescribed antihypertensive medications has been
measured through a variety of methods. Pill counts, self reporting, urine and
blood analysis, electronic monitoring, blood pressure monitoring, and
researcher judgements, or a combination of these, have been techniques
widely used for this purpose (Andreoli, 1981; DeVon & Powers, 1984;
Hilbert, 1988; Isaac & Tamblyn, 1993; Kravitz et al., 1993; Morisky, Green,
& Levine, 1986; Morris & Schulz, 1992). Assessment of pharmacy
prescription refill information has also been used to evaluate adherence.
Medications dispensed in liquid or ointment form may be more difficult to
monitor than pills. Liquids, for example, may not always be measured with
standardized devices. Antihypertensive medications have been primarily
dispensed in pill format.

Inaccurate results have occurred with pill counts for a number of
reasons. It was difficult to determine if the patient has actually taken the
pills according to prescribed instructions if medications have been spilled,
discarded, or shared with others (Westfall, 1986). The count has not
indicated whether a pill was taken at the time or dose prescribed (Roth,
1987). The number of pills dispensed may sometimes be missing from the

label of bottles (Hawe & Higgins, 1990). Lorenc and Branthwaite (1993)



10
concluded that one of the greatest problems with the study of long term

1 use was | g the starting date for use of the

medication. Dates of filling prescriptions have not always coincided with the
date the individual began taking the pills. Individuals may have picked up
refills when it was convenient, long before their previous bottle was empty.
Elderly L.2rsons have often depended on neighbours or relatives to pick up
their prescription. They may not have risked running out of their pills in case
no one would be available on the last day. It was possible, however, that
several of these methodological concerns could have been overcome if long
term assessment of medication behaviours was undertaken. Most research
studies were confined to a short period of time which leads to increased risk
of error in assessing adherence.

Other methods of assessing adherence, such as urine or blood
analysis, electronic monitoring were not used in this proposed study but
have offered varying degrees of accuracy (Morris & Schulz, 1992; Roth,
1987). Electronic monitoring, for example, could detect if a container has
been opened, but could not prove if the medication was actually been taken.

Urine or blood analysis might not account for possible variability of

pharmacokinetic factors of different i or indivi dif

(Morris & Schulz, 1992). Self reporting had generally shown the closest
association with pill counts when patients have been nonadherent (Roth,
1987). Results from serum and blood analysis have also provided

inconsistent results when compared to pill counts and number of



prescriptions filled (Morris & Schulz, 1992; Roth, 1987).

The i of known as triangulation,
added strength to findings if results were highly correlated (Polit & Hungler,
1991). By using multiple methods and perspectives "true information can be
sorted out from ‘error’ information" (Polit & Hungler, 1991, p. 386). In this
study, multiple criterion measures for the construct of adherence were used
including pill count, examination of pill bottle labels, chart review, and
structured interview questions.

Medication Adher Raf

Medication adherence rates ranged from 33 to 94% across various
studies of all age groups and patient diagnoses including elderly patients
with hypertension (Coons et al., 1994; Morris & Schulz, 1992). Klein
(1988), in a comprehensive literature review, found reports of 50-60%
adherence to medication regimens across several studies, Lorenc and
Brantizwaite (1993) observed that 26% of patients were taking more than
110% of prescribed medications while 53% wvere taking less than 90% of
medications prescribed. Other researchers found 3% of the elderly reported

taking their drugs to the pi i daily freq y and 65 % of

the elderly in the correct quantity (German, Lawrence, McPhee, & Smith,
1982; Klein, German, McPhee, Smith, & Levine, 1982). Kison (1992) as
well as Miller, Johnson, Wikoff, McMahon, and Garrett (1983) and Miller et

al. (1989) found 76% to cardiac ications. Botelho and

Dudrak (1992) found 54.7% of their elderly sample taking long term



medications were nonadherent.

Adherence to Anti tensive

Steward et al.(1991) reported that antihypertensive medications were
the most frequently used drugs, accounting for 9.5% of all therapeutic
drugs used in the elderly sample. Medications were identified as a
antihypertensive treatment option in both The Newfoundland and Canadian
Blood Pressure Studies where 80% and 87% of the participants,
respectively, reported the use of antihypertensive medications to control
their hypertension (Health & Welfare Canada, 1989; Newfoundland
Department of Health & Department of National Health & Welfare, 1990).

Sackett et al. (1976), in one of the earliest studies of adherence to
antihypertensive medications, reported that only 50% of the patients
complied with at least 80% of their prescribed drug regimen. The Canadian
Blood Pressure Survey reported 18% of those who had been on prescribed
medication had discontinued its use. Among those who reported continuing
to take their medications, 16% reported missing one or more pills in the
week prior to the interview. Among those whu discontinued, 40% did so
because of their doctors’ advise and 12% due to side effects (Health and
Welfare Canada, 1989). Reasons why the remaining 48% discontinued
were not provided. None of these studies were conducted specifically on
elderly populations, however most included participants over 65 years old.

Factors Influencing A 10

Demographic Factors. Findings of studies assessing the relationship



13

ic factors and to ions have been

mixed. While some studies found little correlation between age, gender,

marital status, and { levels and to icati (Cooper,

Love, & Raffoul, 1982; Craig, 1985; Klein et al., 1982; Lorenc &

1993; 1967; & Shuler, 1989; Owen,

Friesen, Roberts, & Flux, 1985) others (Darnell et al.,1986) found a

significant correlation for gender and icati Fur
Haynes, Sackett and Taylor (1979) reviewed 89 studies of adherence to
medications, diet, and keeping return appointments of patients with a variety

of health problems. Eighteen of these studies showed a significant negative

correlation g age and Seven studies found a

positive age and meaning

adherence improved with age, while 64 studies examined showed no

these vari The mixed above results may have

been due to a combination of factors such as different definitions of

samples, or di of

Diagnosis and Regi [of ity. There was no correlation

identified between a number of medical diagnosis and predictions of

to 1 (Cooper et al., 1982; Lundin, Eros,

Melloh, & Sands, 1980). The i ip b regimen ity and

medication adherence showed mixed results. Conn, Taylor, and Kelley
(1991) evaluated the concept of complexity of regimens using the

Medication Complexity Index "which measures number, frequency, and



14
types of actions required to enact a medication regimen” (p. 231). They
compared adherence to medication regimens and regimen complexity and the

results were not statistical significance (Conn et al., 1991). Isaac and

Tamblyn (1993) also found no
and regimen complexity. Other researchers found a significant decrease in
medication adherence as frequency of daily drug administration increased

(Darnell et al., 1986; Murray, Darnell, Weinberger, & Martz, 1986). Parkin,

Henney, Quirk, and Crooks (1976) found nonadherence was significantly

related to the number of drugs prescribed. More ifically, was
reduced significantly when more than three medications were taken,

The length of time taking a medication regimen was not examined in
the fore mentioned studies as part of the analysis of regimen complexity in
chronic iliness. Lorenc and Branthwaite (1993) compared adherence to short
term versus long term medication regimens. There was no significant
difference between the groups.

Examination of the interaction of multiple factors may be valuable. It

is unlikely that single identifiable factors will account for all adherence

behaviours, rather a complex ination of multiple i ive forces.
Support Systems. Family support and other support systems have
been found to be an important factor in influencing patients to maintain long-
term adherence to their medications (Levine et al., 1979; Miller, Johnson,
Garrett, Wikoff, & McMahon, 1982). Methods used to evaluate social

support varied in these fore mentioned studies but generally a structured
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questionnaire was completed by both patients and family members. Lorenc

and Branthwaite (1993) also found a istically si imp in

adherence for participants living with a relative versus those who were not.
DiMatteo and Hays (1981) reviewed a number of studies where greater
family support was associated with reduced adherence to therapeutic
regimens. The complexity of defining and evaluating support systems may
have contributed to the inconclusive findings in this area.

Socioeconomic Status. Studies of cor i between

status and adherence to medications have revealed inconsistent findings.

Cooper et al. (1982) and Maddock (1967) found no correlation between
adherence and socioeconomic status while others found significant positive
correlations (Nyamathi & Shuler, 1989). Coons et al. (1994) found a

rrelation (p < .01) level of income and

adherence.

Cardiovascular mortality rates for seniors with high income levels were
reported to be 47% less than those with lower income levels in males and
53% less in females (Health and Welfare Canada, 1989). Further research is
needed, howaver, to determine if any true significant association exists

and i ilar mortality rates. Investigations of

disease prevalence or disease severity may also be more appropriate

to with soci ic status.

Knowledge Level. Some studies found no correlation between

medication knowledge and adherence (Klein et al., 1982; Lundin et al.,
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1980) while others did (Lorenc & Branthwaite, 1993). Cooper et al., (1982)
found that 70% of the non-adherence was intentional in their sample group
suggesting that attitude rather than knowledge may have a greater influence
on adherent behaviours. The major reason identified was the patient’s
perception that the drug was not needed in the dosage prescribed.

Experimental studies which manipulated knowledge levels through

P! in at
the end of the experimental period (Gien & Anderson, 1989; Hammanlund,
Ostrom, & Kethley, 1985; Harper, 1984; Hecht, 1974; Levine et al., 1979;
Lundin et al., 1980; Opdycke, Ascione, Shimp, & Rosen, 1992).

None of the studies reviewed were conducted solely on elderly

hypertensive { p in to icati in
most studies were often for a short term duration of six months or less.
Longer term gain, greater than one year for example, was seldom evaluated.
Three studies, however, measured the change in level of adherence one year
after the intervention. One showed a diminutive effect (Harper, 1984), two
(Gien & Anderson, 1989 (p<.01); Levine et al., 1979 (p<.001) found

taking i still signifi different from the

control group one year after intervention.

Studies conducted on hypertensive clients receiving education on
medications have revealed conflicting results. Sackett et al. (1975) found no
change in adherence rates six months following implementation of an

education program for hypertensive male steel workers (N=230). Haynes et
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al. (1976) reported, however, a 21% increase in adherence in a similar but

smaller group (N =38) using various close supervisory techniques such as

clinic visits every two wesks, praise and for any

in blood pressure, and a small monetary stipend of four dollars toward a
home blood pressure monitoring kit. Reasons for missed pills were
investigated and solutions sought. Neither of these studies of hypertensive
subjects included elderly participants. The inconsistent findings noted in
these previously discussed studies may have been attributed to differences
in the design and delivery of the educational program, the content of the
program, or the demographic characteristics of the samples.

information giver. Edwards and Pathy (1984), in a comparison study

of education groups by a nurse, a pl ist, and a physici
found minimal differences between adherence level of the groups. Ramsay,
McKenzie, and Fish (1982) in a comparison study of nurse practitioner and

physician clinic attendance also found no adherence differences between

groups. Groups iving i in general, led a istically
significant improvement in adherence over control groups (Edwards & Pathy,
1984). It was unlikely that the professional status of the care giver was the
determining variable rather the nature of the relationship between health
professional and the participant.

Patient education provided by health care professionals was often

viewed by researchers as a type of social support. Lundin et al. (1980)

contended that the nurse is the most i y
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Nurses involved in patient education must not only be concerned with the
accuracy and clarity of the information given to patients but also on the

support given in the process. Recent investigations suggested that

and i ies have the greatest positive
effect on adherence (Morris & Schulz, 1992).

Mental Status. Conn, Taylor and Miller (1994} reported that the

of cognitive i i in ity residing older aduits ranged

from 3%-20% as measured by a mental status questionnaire. They found

no ion, however, b to icatit gi and
moderate impairment of mental status as did Botelho and Dudrak (1992).
Isaac and Tamblyn (1993) found mental status was moderately correlated
with medication adherence however it was in the negative direction; lower
score on the Mental Status Exam was related to higher adherence. The
authors did not indicate if this relationship was significant. Health care
professionals cannot, therefore, "assume that ;tandard tests of cognitive
function will detect older patients who will have difficulty with medication”
(Conn et al., 1994, p.46).
Summary
Findings, in general, revealed approximately 50% of those who took

antihypertensive i were actually o the prescribed

regimen across various diagnosis and age groups. No relationship has been

b adherence to icatit and gender, marital status,

educational levels of participants, and duration of hypertension. A wide



variety of factors il i in i ip to to

have demonstrated an inconclusive correlations. These included age,
socioeconomic status, mental status, regimen complexity, and knowledge
level. Studies generally supported the idea that social support and

enhanced to icati i As most

studies did not focus particularly on elderly participants with hypertension, it
was unknown if the findings were generalizable to this sample. No research
studies on adherence in Newfoundland elderly had been identified to date.
This study therefore is proposed to assess factors influencing medication

taking behaviours of a sample of elderly Newfoundlanders with hypertension.
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CHAPTER lll
Conceptual Model for the Study of Adherence
Ith_Belief M : Ove
The Health Bclief Model had its origins in the 1950’s based on the
work of social psychologists at the United States Public Health Service

(Becker et al., 1979). It was developed to predict the likelihood that

individuals would follow ( to partake in p ive health
actions, such as immunization and tuberculosis screening (Becker et al.,
1979). The model has since been revised to explain adherence to
therapeutic regimens in chronic iliness (Redeker, 1988).

The original model specified several dimensions which were theorized
to influence adherence behaviour (Janz & Becker, 1984). These included a
number of beliefs that were felt to influence readiness to undertake the
recommended heaith behaviour as well as modifying factors including
demographic variables and cues to action such as education, advice, or past

family iliness experiences (Becker, 1974; Becker et al., 1979). The original

mode! included four beliefs; pi ity (or ility);
d seri (severity); p i its; and perceived barriers
{Figure 1),
1. Perceived (or ility) the degree to
which an individual p ived and i their risks of suffering ill

effects from existing illness. It addressed the degree to which an individual

felt to the ition and its effects on the person. It
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was an of one’s ] ion of ing or

reactivating a medical condition.

2. Perceived seril ity) was concerned with how

threatening the condition was to the person’s wellbeing. "This dimension

included i of both i inis (eg., death,
disability, and pain) and possible social consequences (eg., effects of the
condition on work, family life, and social relations)" (Janz & Becker, 1984,
p. 2).

3. Perceived benefits related to the anticipated feasibility and efficacy
of the treatment regimen and medical care in preventing or reducing
susceptibility and/or severity of the condition (Janz & Becker, 1984). An

individual would have to feel the benefits for adhering with the regimens

outweighed the barriers, i i ard any neg:
These included medical benefits of medication, diet, lifestyle changes or
other therapeutic regimens.

4. Perceived barriers included the anticipated negative aspects of the
recommended behaviours (Becker, 1974; Maiman, Becker, Kirscht, Haefner,
& Drachman, 1977; Weissfeld, Kirscht, & Brock, 1990). A cost-benefit
analysis was thought to occur where the individual analyzed the positive
outcomes of following the regimen and compared them to the negative
aspects such as side effects, costs, or difficulty.

The model was refined for assessing adherence in chronic illness

behaviour in 1974. Figure 2 describes the new model, including its
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and the i ips b . The original

of the model were maintained with the four previous beliefs being refocused

into three main areas of belief i ifi ively as " i to

undertake ded I behaviour” (Becker, 1974, p. 89).
These included motivators, value of iliness threat and probability that
compliant behaviour would reduce the threat of the condition.

1. Motivators included health concerns which focused on the
individual’s judgement about the impact of the condition on one’s well being.
An individual’s high level of concern about health status was considered a
motivator. This could be demonstrated by willingness to seek and accept
health advice, intention to adhere to the recommended regimen, or exhibiting
positive health behaviours.

2. Value of iliness threat addressed perceived health threats the

individual attributed to a disease. Beliefs concerning susceptibility and

resusceptibility to a condition, vulnerability to illness in general, risk of
possible bodily harm, risk of interference with social roles, and present or
past experience with symptoms were included in this category (Becker,
1974).

3. Probability that I iour will reduce the threat

addressed the benefits and barriers the individual perceived that the
compliant behaviour would affect the health threat of the illness. This
included estimates of the safety of the regimen and its perceived efficacy.

The health beliefs identified in the model were recognized as
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"accounting for as much of the variance in individuals health-related

as can be by their atti and beliefs” (Becker, 1974,
p. 544). The developers of the Health Belief Model acknowledged,
therefore, that beliefs alone do not account for all health related behaviours
(Becker, 1985, Janz & Becker, 1984). Becker et al., (1979) concluded that

"health beliefs, instead of ing and i four,

develop along with i i as a result of with

treatment gained by patients in the early weeks or months of therapy” (p.
108).
The role of other factors which influence adherent health behaviours

was reflected in the model by incorporating variables felt to modify either

or negatively the iour. These were categorized as
modifying and enabling factors (Figure 2). They included (a) demographic

factors; (b) structural issues such as cost, duration, and side effects of the

7 (c) attif towards care givers, clinic procedures
and facilities; interaction issues such as length and depth of doctor-patient
relationship; and (d) enabling factors such as prior experience with illness
and social pressure. Beliefs as well as modifying and enabling factors could
operate either positively or negatively on the desired adherence behaviour
(Becker, 1974).

The study of of the model has

primarily focused on either ing beliefs in a ion or

beliefs or enabling and modifying
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factors with adherence to a predetermined health behaviour in this group.

No studies were identified which i correlations health
beliefs. It was not the intention of this study to examine such correlations.

Methodnlogical issues associated with health belief research included

the wide variety of scales o belief and lack

of valid and reliable belief inst nts, and the ity of developing a
new instrument for each condition (Redeker, 1988). Although the model
was significantly revised in 1974, instruments continued to focus on
traditional isolated health belief scales rather than on assessing the three
new collective areas of beliefs; motivators, value of illness threat, and

probability that compliant behaviour will reduce threat (Figure 2). Blood

pressure control was used by some to

(Andreoli, 1981; Cronin, 1986; DeVon & Powers, 1984). A self reporting
instrument was used by others (Cronin, 1986; Hawe & Higgins, 1990;
Kison, 1992). Lorenc and Branthwaite (1993) used a pill count technique.
Caution in the interpretation and comparison of results across studies must
therefore be observed.

Health Belief Model and Adheren

Health Beliefs and A nce to Antihypertensive

The Health Belief Model has been used with hypertensive patients to

study to ic regi such as icati diet, exercise,

and keeping clinic appointments (Andreoli, 1981; Cronin, 1986; DeVon &

Powers, 1984; Jones et al., 1987; Sackett et al., 1975). Weissfeld et al.
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(1990), studied the relation between beliefs, demographic factors and health

status finding that "sociodemographic markers of social

to with health beliefs" (p.
141). While none of these studies were conducted specifically on elderly
populations, most included participants over 65 years old. The model
supported the premise that if beliefs and perceived benefits of therapy were
high and barriers were low, adherence should be high.

Some of the beliefs identified in the Health Belief Model have been
shown to significantly influence adherence to antihypertensive medications
while others have not. Researchers have generally selected isolated
elements from the model and tested their strength of association with
adherence to antihypertensive medication. A summary of these research
findings were presented in Table 1.

Lorenc and Branthwaite (1993) found medication adherence in chronic
illness was significantly associated with beliefs about medical benefits such
as the importance of tablet taking and length of time waiting to see doctor.
They found however, that general health concerns in chronic illness,
assessed as fear of the illness, adversely affected adherence. This finding
was contrary to the assumption of the Health Belief Model that fear, at

inotivating but not at inhibiting levels, would increase concern about the

iliness th i (Lorenc & ite, 1993). These
researchers did not indicate if the fear measured was determined to be at

motivating level. The sample was comprised of participants with multiple
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health problems. The majority of the group (67%) were over 70 years old.

used to

and health

The sample and

beliefs were not consistent across studies making comparisons often

difficult. All studies included adults of all age groups, however the source of

the sample varied. Samples were identified from an emergency room,

pharmacy dispensing records, a family practice service, an internal medicine

Table 1

Studies Assessing Health Beliefs and to
ntihypertensive Medications
Health Belief Study Results

General Health
Concern

Lorenc & Branthwaite
(1993)

Significance (p=.022)

General Health Threat

no studies identified

Susceptibility

Cronin (1986)
Andreoli (1981)
Kirscht & Rosenstock
(1977)

no significance
no significance
Significant (p<.05)

Medical Benefits

Cronin (1986)
Andreoli (1981)

Kison (1992)

Lorenc & Branthwaite
(1993)

Kirscht & Rosenstock
(1977)

no significance

no significance
significant (p=.1
significant (p=.000
and .009)
Significant (p<.05)

Severity

Cronin (1986)
Andreoli (1986)

no significance
no significance

practice, a cardiac rehabilitation program, and a Veterans Hypertension Clinic

{Andreoli, 1981; Cronin, 1986; DeVon & Powers, 1984; Jones et al., 1987;
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Kison, 1992; Lorenc & Branthwaite, 1993). The severity of disease would
most likely vary from those seen in a family practice service versus an
internal medicine practice or a Hypertension Clinic.

Adherence was measured differently among studies. Blood pressure
recordings were used to differentiate adherent from nonadherent participants
in two studies (Andreoli, 1981; Cronin, 1986), judgement of two internists
was used in another (DeVon & Powers, 1984) and a pill count or self report
was used by others (Botelho & Dudrak, 1992; Kison, 1992; Lorenc &
Branthwaite, 1993). Health beliefs were measured with several tools
including those developed by the investigator (Andreoli, 1981; Lorenc &
Branthwaite, 1993; Weissfeld et al., 1990) and others adopted or modified
from other researchers (Cronin, 1986; DeVon & Powers, 1984; Kison,
1992).

The diversity of samples, instruments and methods used may have
attributed to the lack of consistency in results discussed above. The
Weissfeld, Kirscht, and Brock Health Belief Scale (Weissfeld et al., 1990)
chosen for use in this study had not been used to compare adherence to
antihypertensive medications with health beliefs. Each subscale in the
questionnaire related to a dimension of the Health Belief Model (Figure 2).
General Health Concerns were related to the motivatars component of the
model; General Health Threats and Susceptibility related to the value of
iliness threat reduction; and Medical Benefits to the probability that

will reduce the threat. Empirical testing of components
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of the model has continued to challenge researchers in an attempt to
measure health beliefs and accurately predict their influence on sick role
behaviours.

The modifying and enabling categories identified in the Health Belief
Model included: (a) demographic variables such as age, gender, marital
status, and educational levels; (b) structural items such as duration of illness,
accessibility of the regimen, complexity of regimen; (c) patient attitudes
toward care givers; (d) quality of the interaction, length, continuity, feed
back to patient; and (e) enabling issues such as knowledge level, prior
experience with action, iliness or regimen (Figure 2). These results were
discussed in detail in the previous chapter and were briefly highlighted in the
context of the Health Belief Model in Table 2. Correlations of adherence to
antihypertensive medication regimens with enabling and modifying factors
such as demographic and structural variables, have shown some significant
relationships however with some inconsistencies across studies. Conflicting
results were evident in the relationship of adhererice to antihypertensive

( and i ion variables i ified in the model (Figure 2).

Education programming, a:commonly used experimental intervention,
generally resulted in short term gains in adherence measured from one to six
weeks after the program. Long term impact over one year was cited in some

studies (Gien & Anderson, 1989; Levine et al., 1979).
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Studies Assessing Relationship Between Modifying and Enabling Factors of
the Health Belief Model and Adherence to Antihvpertensive Modications

Modifying and Enabling Factors

Study

Results

Demographit

(Age, Education, Income,
Gender, Marital Status,
Income)

Cooper et al.(1982)
Craig (1985)

Haynes et al.(1979)

Klein at al. (1982)

Lorenc & Branthwaite (1993}
Maddock (1967)

Nyamathi & Shuler (1989)
Owen et al. (1985}

Coons et al. (1994)

Darnell et al. (1986)

no significance
no significance
no significance

ance
no significance
no significance
no significance
no significance
significant (p<.01) income
significant (p=.006) gender

Structural Factors

Disease diagnosis

Number of diseases

Complexity of regimen

Cooper et al. (1982)
Lundin et al. (1980)

Coons et al. (1984)

Conn etal. (1991)

Isaac & Tamblyn (1993)
Botelho & Dudrak (1992)
Coons et al. (1994]
Darnell et al. (1986)
Murray et al. (1986)

no significance
no significance

no significance

no signiticance
no significance
no significance

f
Family support

Levine et al. (1979)
Lorenc & Branthwaite (1993)
Miller et al. (1982)

Sionicant (g<.01)

bling festors
Medication knowledge

Lorenc & Rranthwaite 11993)
Kiein et al. (1982)

Lundin et al. (1980)
Sackett et al. (1975)
Haynes et al. (1976]

Gien & Andarson (1989)
Hammanlund et al. (1285)
Harper (1984)

Hecht (1974)

Levine et al. (1979)
Opdycke et al., (1992)
Sidel etal. {1990).

significant (p=.004)
no significance

no signi
no significance
signiticant ip<.001)
significant (p<.01)
significant (<.001)
significant (p<.05 )
smmﬂcant (nnM\A)

icant (p=

n
no significance

itude toware

care
gatient relationship.

jver-

no studies identified
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The three variables found in the Health Belief Modei that offer the
most supportive data as influencing adherence were Medical Benefits I12aith
Beliefs, education, and family support. Support for most other variables has
been weak with a number of areas only scarcely explored or untested all
together.

Summary

The Health Belief Model was examined as a plausible model for the
study of adherence to antinypertensive medications. The Model has been
widely used as a foundation for the study of adhersnce to antihypertensive
therapeutic regimens with inconclusive findings to date. Studies which
focused on adherence to antihypertensive medications in the elderly
accounted for a small number of the studies. No study has been identified

that examined the elderly dls hypertensive ion. Difficulty

arose in comparing results across several studies as data collection
instruments and research methods varied from one study to another with no

replication studies identified.
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CHAPTER IV

Rationale and Objectives of Study
Rationale for the Study.

Previous studies of adherence to antihypertensive medication regimens

have not provi a i ing of the

results have continued to provide conflicting findings. The Health Belief

Mode! has pt some ion of i yet research is
needed to further empirically validate its premises. The applicability of the
model to study an urban elderly population in Newfoundland has not been

tested. The model was chosen, therefore, to examine its potential use in

ing iour in this
This research study tested the strength of the relationship between
adherence to antihypertensive medications and ten selected variables in the
model, including four health beliefs, four demographic variables, and two
structural variables. These ten variables included beliefs of General Health
Concerns, General Health Threats, Medical Benefits, Susceptibility;
demographic factors of age, sex, education, and income; and structural
factors of duration of hypertension and length of time on antihypertensive
medications.
Definition of Terms

The following terms are used throughout the study and are defined

below:

Adherence - “the process whereby a patient assumes the various
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tasks that make up a therapeutic regimen... conforming
to some norm or standard set for him" (Barofsky, 1978,
p. 369). The operational definition of adherence for the
purpose of this study will be further discussed in the next
chapter.

Hypertension - consistent diastolic blood pressure equal to or greater
than 90 mm Hg over three or more occasions with or
without being on medication, salt restriction or weight
reduction (Health & Welfare Canada, 1989;
Newfoundland Department of Health & Department of
Mational Health & Welfare, 1990).

Independent an ndent Vai
The dependent variable in this study was adherence to
antihypertensive medications. It was measured through a combination of
methods including chart review, patient interview, examination of pill bottles,
and a pill count, Details of this assessment will be disciissed further in the
next chapter on the design and methods of the study. The independent
variables were the ten factors previously identified from the Health Belief
Model. These were assessed by a face to face guided interview in the
participant’s home using a structured questionnaire.
Research Questions
The study attempted to answer the following research questions:

1. What is the prevalence of adherence to antihypertensive
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in this i sample of elderly?

2. What are the patterns of to

regimens in this sample?

3. Is there a significant relationship among four selected health beliefs
identified in the Health Belief Model and antihypertensive medication
adherence?

4. Is there a significant relationship between selected modifying and
enabling factors identified in the Health Belief Model with adherence to
antihypertensive medications?

5. Is there a to

antihyperiensive medications and mean diastolic blood pressure at the time
of the interview?
Summary
This chapter has provided the rationale for the current study based on

the previous review of relevant research on both adherence and the Health

Belief Model. The and i were introduced and
the research questions were outlined. The next chapter will outline the

design and methods used in this study.
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CHAPTER V
Design and Methods
Research Design

This study used a ipti i design. It i four

beliefs associated with the Heaith Belief Model: General Health Concerns,
General Health Threats, Susceptibility, and Medical Benefits. The

association among these four and to ypertensive

was pectively i The iation other
Health Belief variables and adherence to antihypertensive medications was

ludi ic and tural factors such as age, sex,

income, education, duration of hypertensicn, and length of time taking
antihypertensive medications. These were was also determined through the
structured interview. Data were collected through a one time visit to the
participant’s home using a convenience sample of patients attending a
Family Practice Clinic of a teaching hospital in St. John's, Newfoundland.
Sample Selection

Selection Criteria

The participants in the study were selected when they met all of the
following inclusion criteria:
1. 65 years of age or older as of December 31*. of the year prior to the
interview.
2. diagnased of primary hypertension for at least one year prior to study as

confirmed by the family physician.
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3. i i tensive icati and be ible for self
administration of medication.

4. understand English and have no sensory or cognitive impairment that
would prevent the person from completing the interview as deemed by the
family physician.

Selection Process

After receiving the approval of the Human Investigation Coinmittee

(A dix A), the Chail of the Dep: of Family Practice was
approached to obtain permission to conduct research within the departrnent
(Appendix B). This practice has one clinic based in an acute care centre, one

in a long term care centre and one ina centre. A ized

patient It ion data base was ilable for part of the service. The

Director of Research and Development in the Family Practice service assisted

in securing a computer list of patients who were over 65 years and

with primary ion for the clinic at the acuie care centre.

The list was reviewed by the Director of Research and Development. This
list contained 181 potential names. Each individual physician was asked by
the researcher to participate in the study if any of their patients were on the
computer list (Appendix C).

Closer analysis revealed that a large number of the names identified on
this list were not eligible for the study for a number of reasons; living in
nursing and personal care homes; no longer visiting the clinic; and deceased.

A votal of 33 participants who met the inclusion criteria for sample selection
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wvere ultimately interviewed from this list. Five additional participants were
identified by asking physicians if any other patients in their practice fit the
criteria. A total of 38 respondents from the family practice clinic at the acute
care centre were identified.

Computer records were not available in the community clinic and at
the clinic in the long term care centre. There were 11 potential patients
identified at the clinic in the long term care centre by reviewing the clinic
lists for the previous four months with the physician and the receptionist.
Eligible patients were identified through the memory of both. Three patients
refused to participate. The receptionist reviewed clinic schedules at the
community clinic and developed a list of potential participants.
Approximately 10 potential patients were identified however only five were
eligible once their charts were reviewed by the physician. All agreed to
participate.

Reasons for exclusion from the study are provided in Table 3.
Although eligible, physicians requested that patients who had not visited the
clinic in over one year, not be included. These patients may have been
deceased, chosen to change doctors, or not come for other reasons. Their
privacy may therefore be violated by approaching them from the clinic.
Deceased patients and those not visiting for more than one year were
grouped together in Table 3 as physicians sometimes did not know if a
patient had died or just stopped coming. The characteristics of this latter

group are unknown. Nonadherence with clinic appointment may have been
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associated with nonadherence to antihypertensive medications as another
sick role behaviour (Becker, 1985).
Some patients were identified on the computer print out as being

hypertensive but they were found not to be when physician reviewwed the

chart.
Table 3:
Re: for ion from the Sample
Reason for Exclusion Number of cases | Percentage
Nursing Home/ Personal Care Home | 28 18.7%
Resident
Deceased or no GP visit for more 65 43.3%
than 1 Year
No chart located or physician left 27 18%
No medications/not hypertensive 18 12%
Not competent to participate 3 2%
Refused 9 6%
Due to poor health 2
Reason unknown 74
Total excluded 150 100%




This may have been due to coding error. Of those who met inclusion
criteria and were approached from all three sites, however, only nine
patients (4.4%) refused to participate. This high participation rate reduces
the nonpart._ipant bias from affecting the outcomes (Polit & Hungler, 1991).
A final sample of 51 participants was obtained from the service of
physicians in the Family Practice Department including the three sites: clinic
in the acute care centre (n= 38}, community clinic (n=6), and the clinic in
the long term care centre (n=8).

Permission to contact patients and access to the medical charts was
obtained from the physiclans of the Family Practice Units once eligible
patients were identified from the appropriate lists. Physicians made the
initial contact by sending a letter describing the study (Appendix D) and
encouraging their participation. The clinic receptionist then made follow-up
phone contact to each potential participant to ascertain whether the
individual was willing to participate or if a further explanation of the study
was needed. Verbal consent was obtained from each individual by the
receptionist before the researcher made contact. Admission to the study
was totally voluntary. Atthe community clinic the potential participants
were asked to participate through a telephone call as there is a high rate of
illiteracy in this age population in the area. The public heaith nurse, who has
her office at the clinic, made the phone calls to the five potential participants

and all agreed to join the study.

The made an appoi to visit the individual's home
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after the initial verbal consent was secured. After the study was again
explained, written consent (Appendix E) was obtained at the start of the
interview. Only one potential subject withdrew consent when contacted to
arrange an interview. One other potential subject gave initial telephone
consent to the receptionist but was not able to be reached to arrange the

interview. A total of 51 i i were If more than

one person were eligible and agreeable to enter the study in a household,
they were interviewed separately.
Several methods, as described above, were employed to ensure

particil were fully prior to participating in the h. The

elderly should receive extra i in ensuring consent
(Wicclair, 1993). The principle of voluntarism, felt to be more vulnerable in

this age group, was enforced (Wicclair, 1993). This was emphasized in this

study by stressing at each point t