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Abstract

Background: The purpose of this study was to explore the theoretical linkages between symptom experiences
and meaning associated with medication adherence. The specific objectives were to evaluate the key constructs of
Meaning—Response theory for understanding medication adherence in patients with chronic heart failure; to assess
the influence of symptom persistence on the meaning associated with prescribed medicines; and to explore the extent
to which meaningful associations improve medication adherence. Among patients with heart failure, poor medication
adherence occurs in over half of the population, resulting in high rates of symptom exacerbation, avoidable hospitalization,
and death. Nurses play a key role in facilitating self-management skills, but patients’ perceptions of the relationship
between symptoms and medicines is not clear.

Methods: Using a prospective mixed methods design, the study assessed patients’ (n=10) perception of chronic heart
failure symptoms and medication adherence. Patients completed guided interviews related to six concepts of meaning
ascribed to medication use and four standardized measures of medication-related beliefs, behaviours, symptoms, and
satisfaction.

Results: This study suggests that patients’ perception of meaning associated with medication taking was categorized as
positive, negative, or absent. Symptom persistence influenced a majority of patient beliefs in the efficacy medicines, and
patients with more positive meaningful associations with their medicines were more likely to remain adherent during the
course of this study.

Conclusions: Development of meaningful associations with medicines may improve long-term adherence with prescribed
medication in heart failure.
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Background patients may be adherent during a study, adherence is
poorer in community populations perhaps due to less fre-

Poor adherence to recommended medicines is a persis- quent contact with providers. 011
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Factors associated with poor adherence are not well
understood.!?-14 Forgetting is the most common reason for
poor adherence,!%1¢ and the aetiology of adherence-related
forgetfulness is not typically cognitive in nature, even in
the elderly.!7-1° Forgetting has been attributed to insuffi-
cient reinforcement of instructions and lack of emphasis on
the importance of the regimen,?? inadequate time for patient
teaching time, lack of attendance by family members dur-
ing instructions,?' and poor communication by providers
concerning dosages and timing.2223

Symptom persistence, both in frequency and intensity, is
also a factor contributing to poor adherence.?*26 The most
common expectation that heart failure patients have of their
medicines is symptom control.?’” Not surprisingly, there-
fore, the nature of symptom persistence in HF is a primary
reason for non-adherence in clinical trials.?$?° The most
common symptom in HF, fatigue is strongly related to poor
adherence.?+30-32

Interventions to improve adherence include reminders,
reinforcement, and feedback on patient progress; education;
reinforcement of cognitive cues through question/answer
sessions; improvements in transportation to clinic, waiting
time, and parking convenience; improvements in system
variables, such as careful evaluation of the frequency of
scheduled follow up; and improvements in access to provid-
ers.3334 Yet, these interventions are often effective only for
the short term, with regression to baseline by 6—12 months.
The effects of these interventions do not persist through
recurrent symptom episodes in the turbulent course of HE.3S

Meaning—Response Theory may be used to frame our
understanding of medication adherence. The theory posits
that meaning represents something that has an effect, and
when ascribed by patients to aspects of their care, meaning
changes their response to care and therefore affects outcomes
of care.’03% Meaning in this context therefore ‘creates
expectations that can dramatically modify the effectiveness
of even the most powerful proven treatments’.3* The appli-
cation of Meaning—Response Theory to a HF population
suggests that helping patients develop more realistic expec-
tations of how their symptoms will or will not respond to
their medicines may improve long-term adherence to those
medicines.

Applying the constructs in this theory (intention, expec-
tation, understanding, cultural values, the concept of feel-
ing cared for, and the concept of caring for self)?73% to
chronic heart failure has not previously been done, yet may
have several implications. Specifically, the intentions asso-
ciated with medicines, the expectations of medicines, the
understanding of the purpose of medicines, the cultural
value placed on medication taking, and the perceptions of
care around receiving medicines could influence medica-
tion adherence either negatively or positively, depending in
part on the experience of symptoms.

The purpose of the study was to explore the theoretical
linkages posited by Moerman and colleagues®’3° between

symptom experiences and meaningful associations with
medicines. We used Meaning—Response Theory in this pilot
study as a frame of reference for interpretation of patient
experiences related to medication adherence. The long-term
clinical goal was to develop an intervention that would
result in persistent medication taking in the context of recur-
rent symptoms by supporting patients not only through
reminder strategies and social or external supports, but also
by building and nurturing over time meaningful patient
perceptions of the value of the medication regimen.

Methods
Participants and setting

This pilot study used a mixed methods design to assess both
qualitatively and quantitatively how patients attributed
meaning to heart failure symptoms and medicines. A con-
venience sample of patients (five women and five men)
admitted to Duke University Hospital with exacerbation of
chronic heart failure was enrolled by the nurse investigator
and research nurse. The eligible patient sample included
persons with a primary diagnosis of heart failure meeting
the following criteria: at least 18 years of age, New York
Heart Association class II-1V, admitted for exacerbation of
heart failure symptoms, and English- speaking. Exclusion
criteria included: patients living in an extended care facility
and those suffering from confusion with limited capacity to
engage in self-care. Patients were identified for the study in
the inpatient setting and both questionnaires and interviews
were completed prior to hospital discharge. The institu-
tional review board approved the study, and all participants
completed informed consent prior to enrolment.

Data collection

We employed a concurrent across methods triangulation, in
which the qualitative components (interviews to describe
and interpret beliefs and expectations related to medicines)
and the quantitative components (questionnaires validated
to measure medication adherence behaviours, beliefs and
expectations) were obtained during a single hospital admis-
sion, at roughly the same time. We chose the dominant
paradigm emphasis as qualitative, in which concepts from
Meaning—Response Theory guided both the interview and
the selection of questionnaires. We used the qualitative
themes obtained from interviews to ascertain convergence
and corroboration with the quantitative summary scores
obtained from the questionnaires.*0:4!

Interviews. The structured interviews in the study were
used to collect qualitative data by setting up a situation (the
interview) that allows the interviewees the time and scope to
talk about an area of interest identified by the researcher.
The areas explored in this study were derived from the
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Meaning—Response Theory.?”3% We used the major con-
structs of the theory (intention, expectation, understanding,
cultural values, feeling cared for, and caring for self), to
structure the interview guide. Questions were designed to
explore patients’ perceptions of symptoms, the ways in
which medication adherence was related to symptoms, how
patients responded to their symptoms with regard to medi-
cation taking, when the response was active or passive, and
whether the response involved a healthcare partner such as a
spouse or neighbour. We focused the interviews on symp-
tom episodes and medication adherence during these epi-
sodes in order to gain insight into the ways that patients
develop meaningful associations related to their medicines.

The interviews were conducted, beginning with an open-
ended question and followed by a series of probes or ques-
tions intended to guide or refocus the respondent. The
sequence of patient questions was mainly structured as fol-
lows (but could be posed in a different order, since the inten-
tion of the interview was to let the interviewee freely narrate
about experiences of medication taking): ‘What is your
understanding of how long you will take your medication?’,
‘What are your intentions for taking the medicines for the
rest of your life?’, “What is your understanding of the help-
fulness of the medicines?’, ‘How much do you feel the med-
icines help you?’, “What are your expectations for what the
medicines will do for you?’, ‘How do the doctors and nurses
make you feel cared for?’, ‘How do the medicines help you
care for yourself?’, ‘How does being tired or short of breath
effect the way you take medicines?’, and ‘How do your
medicines affect your activities of daily living?’

Each interview took place at a convenient time identi-
fied by the participant and lasted approximately 30-75
minutes. All interviews were audiotaped and transcribed,
and field notes were used to contribute selected additional
data, such as patient body language and aspects of non-
verbal communication.

Questionnaires. In addition to the interviews, four vali-
dated and reliable questionnaires were administered to
assess medication adherence and the major constructs of
Meaning—Response Theory. These included: Beliefs about
Medicines Questionnaire (BMQ)* to test beliefs about
medicines; the Morisky Medication Adherence Scale
(MAS),#44 to test behaviours regarding medication adher-
ence; the Kansas City Cardiomyopathy Questionnaire
(KCCQ),* to test symptom experiences related to HF and
HF medicines; and the Satisfaction with Information on
Medicines Scale (SIMS),* to test satisfaction with infor-
mation related to medicines. The questionnaires were
selected to align with theoretical constructs including
patients intention to adhere to medicines (MAS), expecta-
tions for the effectiveness of the medicines (KCCQ and
BMS), understanding of how the medicines would work
(SIMS), and personal values and beliefs about medicines in
general (BMQ).

Data analysis

The interviews were analysed according to content analysis,
a method for combining quantitative and qualitative analy-
sis.#748 The tape-recorded interviews were first read several
times. Subsequently, meaning units, that is, either a phrase
or a full sentence, were identified. The authors (BG and
KM) read the interview text and validated the findings by
independently coding and categorizing the units of mean-
ing. Disagreements in coding were rare, and — when they
did occur — they were discussed until consensus was
reached. The content analysis was performed in accordance
with the tradition of hermeneutics by reading, re-reading,
and checking texts; analysis continued until no further infor-
mation could be retrieved from the texts. Responses were
categorized by content, not chronology. Data were initially
organized according to participant, and a profile was created
that represented the broad ‘story’ told by each participant.*

Questionnaire scores were used in combination with the
interview results to confirm identified themes and to assess
completeness of the qualitative data with regard to the key
themes of symptoms, beliefs, and medication adher-
ence.*%-3031 This methodological approach, known as trian-
gulation, is a method used for empirically supporting
interview data by cross-validation of qualitative themes with
quantitative responses on questionnaires.*-52->3 Triangulation
was used in this study to establish convergence and cor-
roboration of theoretical constructs from both qualitative
and quantitative sources, and to add depth to the findings.*
For example, a patient’s response to the interview question
‘What are your expectations regarding the duration of the
medication regimen?’ was evaluated in the context of that
same patient’s response to the BMQ survey question ‘My
health in the future will depend on medicines’. The partici-
pant’s combined responses to the quantitative and qualita-
tive data for each construct were then interpreted in the
context of his or her overall likelihood to be adherent, based
on the MAS score. An example of how interviews and
questionnaires were used together to inform medication
adherence behaviour is given in Figure 1.

Findings

We conducted purposeful enrolment of equal numbers of
men (n=5) and women (n=5), and continued the screening
and enrolment process with iterative content analysis of the
interviews until we achieved saturation on descriptors of
symptoms and the key research question, ‘What are your
expectations for what the medicines will do for you?’” The
mean age of participants was 67 years (range 48—81). The
median length of time with a chronic HF diagnosis was
4 years (range 1—12). No significant sex-based differences
were identified on baseline demographic variables, includ-
ing numbers of medicines prescribed and numbers of
comorbid illnesses.
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Interview data: patient F

‘T understand all aspects of my
medicine.’

KCCQ — symptom assessment

Item: How much has breathing bothered you?
Overall score: 82/100
(higher score=less frequent symptoms)

‘The pills allow me to complete
things during the day.

MAS score
Highly likely to be
adherent
Score=1;
(=5= poor
adherence)

BMQ — belief in medicines
Medicine necessity score: 1/5

Concern related to medicines score: 2.5/5
Importance of medicines score: 2/5
Overall score: 2/5

(low score=higher belief)

SIMS — satisfied with

information

Action and use of medicines score: 9/9
Potential problems of medicines score: 8/8
Overall score: 17/17

high score= more satisfied with information)

Figure |. Triangulated data from exemplar | (good adherence: patient F).
BMQ, Beliefs about Medicines Questionnaire; KCCQ, Kansas City Cardiomyopathy Questionnaire; MAS, Morisky Medication Adherence Scale;

SIMS, Satisfaction with Information on Medicines Scale.

Patients expected their medicines to relieve their symp-
toms and, when relief was not evident, a loss of meaningful
association with the medicine was found. This relationship
is shown by quotes in the two meaning association exem-
plars described below. Patient F was likely to be adherent
(Figure 1), and patient B was not likely to be adherent
(Figure 2), as assessed using the triangulation of data from
interviews, questionnaires, and the medication adherence
outcome measure (the MAS).40:54

Intentions regarding life-long medicines

Intentions regarding life-long medication taking were
described by patients in this study as a commitment that
was ‘part of life’. Meaningful associations related to that
intention, however, were often negative. Patient F viewed
her intentions as ‘I always take them; if [ don’t, I will die’.
Her intentions were filled with meaning that hinged on a
desire to avoid death. Patient B viewed intention more neg-
atively: ‘I’ve been sick for a while and don’t ever get better.
Medicines are a part of my life’.

Expectations for symptom relief

Overall, patients expected medication to relieve symptoms;
however, when relief was not experienced, the patients
reported a loss of meaningful association with the medicine.
Loss of meaningful association was more evident among

poorly adherent patients. Patient B, for example, expressed
loss of meaning as ‘I don’t know what’s in it for me. I just
feel bad’. In contrast, Patient F stated ‘I know my medicines
keep me going. They allow me to complete things during the
day’. Poorly adherent patients in this study (Patient B, C, and
D) recognized the necessity of the medicines, as demon-
strated by scores on the BMQ, yet expressed higher than
average concerns about the medicines on the Concerns sub-
scale of the same instrument. Most patients’ experiences
reflected an inverse relationship between expectations for
symptom relief and actual symptom relief. Symptom experi-
ences as measured by the KCCQ were variable across all
patients (Figure 3), with no clear trends differentiating poorly
adherent patients from those who were highly adherent.

Understanding how medicines work to help

The patients in the study had personal, individualized
understanding of how medicines worked and the purpose of
the medicines. For example, patient F expressed under-
standing as ‘I understand all aspects of my medicine.’
Patient B stated ‘They may be supposed to help me, but
they make me feel worse.” On the SIMS score for satisfac-
tion with information about medicines, both patients scored
high, indicating overall satisfaction with the content and
amount of information they had received about prescribed
medicines (SIMS total score 17; possible range 0—17, with
17 being highest satisfaction); however, on the measures
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Interview data: patient B

‘They may be supposed to help me,
but they make me worse.’

KCCQ — symptom assessment
Item: What things can you do to keep your
heart failure symptoms from getting worse?
Overall score: 40/100

- (higher score= less frequent symptoms)

‘I take 27 pills a day; How can that
be helpful?’

MAS score
Likely to be poorly

BMQ — belief in medicines

Overuse of medicines score: 4.5/5
Special concerns score: 5/5
Necessity of medicines score 4/5
Overall score: 4.5/5

(low score=high belief)

SIMS — satisfied with

information

Action and use of medicines score: 5/9
Potential problems of medicines score: 5/8
Overall score: 10/17

(high score=more satisfied with information)

adherent
Score=5;
(=5= poor

adherence)

Figure 2. Triangulated data from exemplar 2 (poor adherence: patient B).
BMQ, Beliefs about Medicines Questionnaire; KCCQ, Kansas City Cardiomyopathy Questionnaire; MAS, Morisky Medication Adherence Scale;

SIMS, Satisfaction with Information on Medicines Scale.

KCCaQ Clinical Summary Scores

140
120
100
80
60
40 -
20 1

Mean Score

1 2 3 4 5 6 T 8 9 10
Participant Baseline Scores

Figure 3. Participant variability in Kansas City Cardiomyopathy
Questionnaire (KCCQ) scores.

reflecting confidence and belief in the medicines, patient B
reported low levels of belief in the medicine.

Meaningful cultural context of
medication taking

One common thread among respondents was the need for
help when shortness of breath or fatigue was too much. A
spouse or child was most commonly cited as the care part-
ner who managed medication preparation during symptom
exacerbation. Patients F and B answered similarly with
regard to symptom context, stating that — although symp-
toms were present and variable — the medication regimen
was still carried out. Patient F saw this as helpful, however,
and Patient B expressed ‘It doesn’t help, but I do it’.

Feeling cared for by providers

Care providers were viewed by a majority of participants as
being rushed. Patient F’s experience differed from most in
that she felt all of her care providers were ‘wonderful” and
‘very helpful’. By contrast, Patient B felt that his providers
were ‘never’ caring and ‘never’ available. Although patient
interviews indicated a short time was dedicated to medica-
tion information by providers, the SIMS instrument for this
sample indicated adequate satisfaction from most patients
with regard to the information received (SIMS score range,
0—17; mean 14.7).

Medicines as caring for self

When patients were asked to reflect on ways that medicines
for heart failure helped them to care for themselves, the
majority of participants felt that medicines were meaning-
ful for symptom management. An example of this is patient
F who viewed medicines as a tool for caring for herself:
‘I can take better care of myself; I can enjoy doing more
things’. Patient B exemplifies a contrasting view on medi-
cation that may lead to non-adherence: ‘ I take 27 pills a
day — how can that be helpful?!”

Discussion

Overall this pilot study demonstrated support for the six
concepts of the Meaning—Response Theory. The primary
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Table |. Medication adherence scores, projected adherence risk, and valence of meaning attributed to six theoretical constructs

represented in coded interview data of patients (n=10).

Meaning association profile: summary of coded interview data

Patient ~ MAS score  Projected Intention to  Understanding Expectation Context: Feels cared  Meds care for
adherence based take meds of meds vs. reality? symptom  for me
on risk (MAS for life culture®
score >5)

A 0 Good - + Tl 0 - -

B 5 Poor - - Il - - -

C 8 Poor - + T:0 0 + 0

D 12 Poor - + T - + -

E | Good + + Tl + - +

F | Good + + T + + +

G | Good + - Tl + - +

H I Good - + Tl 0 + +

I I Good + - Tl - + +

J 0 Good + + Tl + - +

MAS, Morisky Medication Adherence Scale. Scores >5 (range of total score for four questions MAS=0-20) are considered poorly adherent.*?
2Expectations for symptom relief vs. actual experience of symptom relief. ®Interpretation of Meaning Association: +, Positive association, refers to
a patient perspective that is cumulatively positive with regard to medications and medication-taking behaviours; —, negative association, refers to a
patient perspective that is cumulatively negative with regard to medications and medication-taking behaviours; 0, absent/no association, either

negative or positive was reported by the patient.

finding from the study was that patients who demonstrated
meaningful associations with their medicines tended to be
more adherent as measured by self-report and scores of >5 on
the MAS (Table 1). Three additional findings from this pilot
study were noted. First, the constructs of Meaning—Response
Theory provided a framework for exploring the meaning
and expectations that patients associated with their HF
medicines. Second, the symptom experience influenced the
meaning that patients attributed to their medicines. Third,
patients who demonstrated meaningful associations with
their medicines were more likely to be adherent. These
findings provide preliminary evidence that the meaning
associated with medicines is instrumental for helping
patients to sustain medication taking over time, particularly
in the context of persistent symptoms. Our data support and
expand on previous studies that have shown a relationship
between more general health beliefs, initially based on
the Health Belief Model, and medication adherence.’>-7
Medication adherence in one study was twice as high when
patients held strong beliefs about the importance of the
medication (OR 1.78, 95% CI 1.18-2.69).58

Despite previous reports of HF patients’ lack of aware-
ness of the need for a long-term commitment to taking their
medicines,>: 5 patients in this study expected to be depend-
ent on medicines for life. While their expectations for
symptom relief consistently resulted in disappointment,
their understanding of a life-long commitment to medica-
tion taking was maintained in the majority of participants.
Lack of improvement in symptoms such as fatigue and
orthopnoea has previously been found to lead patients to
lose confidence and then discontinue study medicines;>
however, in this pilot study we found participants,

including patient B who was likely to be non-adherent,
committed to the notion of life-long medication taking in
spite of the comment ‘I don’t know what’s in it for me’.
Medication adherence may well improve if the patient
could ascribe meaning to the regimen. Patients are often
unaware that many drug actions are unobservable, and
haemodynamic and physiological variables may improve
despite a lack of symptom improvement.

Currently providers underestimate patients’ needs for
medication-related information and unwittingly create false
expectations about symptom relief and the need for life-long
medication taking.26:%0 Previous studies confirm the essen-
tial need to obtain the patients’ perspective on their present
condition and medication regimen.20->° Assessments made
by care providers of the patients’ need for information are
often not consistent with the patients’ own perceptions.?’ In
fact, patients with chronic HF have reported the need for
significantly more information about medicines than nurses
or physician providers realized.?%* As noted by Riegel and
coworkers,%! one aspect of the problem may be a preference
by nurses to discuss non-pharmacological treatment, even if
a strong evidence base is lacking. Only 23% of interviewed
nurses considered information about medicines to be the
most important topic for patient education.®! Facilitation of
a more active patient role is consistent with guidelines and
is crucial for long-term quality care to succeed.

A noted limitation of this study was the small proportion
(30%; n=3) of poorly adherent patients in the sample as meas-
ured by the MAS (>5 scored as poorly adherent on the 1986
MAS instrument). Although this study used the original
MAS,* a new, more sensitive and specific version of the MAS
has now been validated and published for use as a screening
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tool.* An additional limitation is that insufficient saturation of
data may have occurred due to the small sample. However, the
choice to purposefully sample by gender yielded interviews
that contained rich data and provided an opportunity to explore
possible gender-based differences in meaning associations.

Implications for future research based on the findings
from this pilot study include the study of interventions that
build on the need for a more active patient role. This pre-
liminary work provides evidence that recurrent symptoms
may impede development of positive associations with
medicines. Research on interventions to help patients
engage by facilitating a more complete understanding of
the meanings ascribed to the medicines may provide more
realistic expectations and improve medication adherence.

Our findings show that patients require strategies to help
them carry out the regimen, particularly in the context of
symptom exacerbation. More effective strategies may
include setting realistic expectations with both the patient
and a health partner. In addition, future research based on
finding from this study would engage patients in develop-
ing a more person-centred, effective self-management
strategy using a combination of key support persons,
healthcare providers, and e-health technology.t? Future
research will use these pilot findings to test the feasibility
and efficacy of such a new intervention to promote mean-
ing associations for medication adherence.

In summary, the constructs of Meaning—Response Theory
explored in this pilot study have shown promise for use in
future intervention studies of medication adherence in patients
with HF. The patient perspectives represented in this study
could be integrated into a medication adherence intervention
by nurses that would help patients develop meaningful asso-
ciations with medicines required for the heart failure regimen.
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