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CHAPTER |

INTRODUCTION

Background and significance of the study

Coronary Artery Disease (CAD) is increasing in low-middle income countries
including Thailand (Kiatchoosakun, Sutra, & Thepsuthammarat, 2012). The nature of
persons with CAD has a variety of symptoms such as chest pain, fatigue, and
dyspnea. The goals for management of CAD are to control angina symptoms, treat
underlying cause, and prevent myocardial infarction (White & Truax, 2007). Al
persons with CAD require long term medication treatment to prevent disease
progression and recurrent cardiovascular events (Pflieger, Winslow, Mills, & Dauber,
2011). Therefore, medication adherence is important for them because it associates
with improving quality of life and well-being and reducing morbidity, mortality,
re-hospitalization, and costs (Bitton, Choudhry, Matlin, Swanton, & Shrank, 2013).

Medication adherence refers to the extent to which a person’s taking
medication corresponds with agreed recommendations from health care provider
(World Health Organization, 2003). However, medication adherence is a complex,
multifaceted and challenging patient behavior. In practical reality, persons with CAD
cannot follow a recommended course of treatment (World Health Organization,

2003). Discontinuation of therapy is particularly high in the first year following a



hospitalization (Hauptman, 2008). Hence, persons with CAD are faced to poor
medication adherence (Evangelista & Shinnick, 2008; Wu et al, 2009). Poor
medication adherence in persons with CAD is a concern for healthcare provider
because of not only evokes a waste of resources, but also a missed opportunity for

therapeutic benefit.

A nurse is a member in a healthcare team who closely involves in every
healthcare setting and can grasp the opportunity to help persons with CAD in
improving medication adherence. Nurses take an active role in assessment
medication adherence. Assessment is the first and most critical phase of the nursing
process. The data is used to identify nursing diagnoses, collaborative problems, make
referrals, make judgments about the effectiveness of nursing interventions, and
evaluate client care outcomes (Weber, Kelley, & Sprengel, 2014). Thus, the
instrument used to measure medication adherence that congruence with nursing

practice is importance.

Presently, there are various instruments that have been used to measure
medication adherence such as the Morisky Medication Adherence Scale (Morisky,
Ang, Krousel-Wood, & Ward, 2008; Morisky, Green, & Levine, 1986), Hill-Bone
Compliance Scale (Kim, Hill, Bone, & Levine, 2000), the Medication Adherence Scale
(MAS) (Wu, Chung, Lennie, Hall, & Moser, 2008), the Medical Outcome Study (MOS)

Specific Adherence Scale (Kravitz et al.,, 1993), and the Medication Adherence Rating



Scale (MARS) (Thompson, Kulkarni, & Sergejew, 2000). Even though, these instruments
can be widely used to assess medication adherence in nursing field. However, they
focused on determining adherence behaviors, and barriers to non-medication
adherence (Lavsa, Holzworth, & Ansani, 2011). Moreover, they did not reflect holistic
approach based on nursing perspective that specific for persons with CAD.

In the nursing perspective, nursing practice dealing with human experience.
Nurses are guided to recognize the complexity and uniqueness of each person’s
relating and experiencing (Mitchell & Cody, 1999). Nurses can improve patients’
medication adherence by increase their ability. Therefore, nurses must have accurate
information and be knowing about existing conditions and circumstances of patients
and about emerging change in them (Orem, Taylor, & Renpenning, 2001). Defining
medication adherence into well-defined entities is crucial for nurse to assess and
develop such intervention. Even if there are varieties of medication adherence
definitions, however, medication adherence in the context of persons with CAD has
not yet been described, and the number of scientific evidence from nursing
perspective is limited. Characteristic or attributes of medication adherence concept
that is specific for persons with CAD is still unclear. Therefore, concept synthesis that
describes, and explains about medication adherence for persons with CAD in nursing
perspective are needed. In addition, the instrument used to assess medication
adherence should be compatible with medication adherence for persons with CAD,

and nursing practice.



This study aimed to synthesize the medication adherence for person with
CAD, and develop the Medication Adherence Scale (MAS) to measure medication
adherence for persons with CAD in nursing perspective. This instrument will be a
benefit for nurses to assess medication adherence of persons with CAD. The correct
data of specific medication adherence will be benefited for nurses to establish the
appropriate intervention to improve medication adherence for persons with CAD, and

will be a valid and reliable instrument for future research.

Research questions

1. How is an instrument to measure medication adherence for persons with
CAD?

2. What are the psychometric properties of an instrument to measure

medication adherence for persons with CAD?

Objectives of the study
1. To develop the medication adherence scale for persons with CAD.
2. To test psychometric properties of the medication adherence scale for

persons with CAD.

Scope of the study
This study aimed to develop the MAS to measure medication adherence for
persons with CAD. The instrument development procedures consist of seven steps

including 1) clarifying and determining the concept, 2) generating an item pool,



3) determining the format for measurement, 4) the initial item pool reviewed
by experts, 5) conducting preliminary item tryout for item review, 6) conducting field-
test for psychometric property testing, and 7) developing scoring and interpretation
of the scale score.

Population and sample in this study were divided into two groups. Firstly, the
population was nurses who were experts in medication adherence for person with
CAD. The sample consisted of nurses who expert in medication adherence for person
with CAD and met with inclusion criteria. Secondly, the population was persons with
CAD who attended at out-patient heart clinics of tertiary hospitals (from five
geographic areas of Thailand including Bangkok, Central, North, Northeast, and
South). The sample was persons with CAD who attended at out-patient heart clinics
of seven tertiary hospitals including Ramathibodi Hospital, Police Hospital, Chonburi
Hospital, Thammasat Hospital, Songkhlanakarin Hospital, Sappasitthiprasong Hospital,

and Buddhachinaraj Phitsanulok Hospital.

Conceptual framework

The MAS was established followed the instrument development procedures
which was proposed by Crocker and Algina (1986), and Devellis (2003). The
instrument development procedures consist of seven steps including 1) clarifying and
determining the concept, 2) generating an item pool, 3) determining the format for

measurement, 4) the initial item pool reviewed by experts, 5) conducting preliminary



item tryout for item review, 6) conducting field-test for psychometric property
testing, and 7) developing scoring and interpretation of the scale score.

According to the instrument development in this study starting with the
concept synthesis of medication adherence to clarify and determine the concept
through Delphi technique. Therefore, conceptual framework to develop the MAS in
this study was draw based on the concept synthesis results which were presented in

Chapter IIl.

Operational definitions
Medication adherence refers to cognitive and physical actions of person

with CAD related to medication taking as prescribed. Cognitive action consists of
knowing about medication properly. Physical actions consist of storing medications
appropriately, self-regulating in taking medication as prescribes correctly and
continuously, and participating in medication treatment plan. The details are as
follows:

Knowing about medication properly includes benefit, disadvantage,
side effects and solving, preparing, taking, evaluating, and storing medicines,

Storing medications appropriately includes keeping medicines in the
right place, right package, and sealed container, discard drug expired and never

leaves pills out of foil before time to take.



Self-regulating in taking medication as prescribes correctly and
continuously includes never use drugs of the other even same medicine or
symptom, taking medicine as prescribed by their doctor, completely, right medicine,
richt method, right time, right dose, and regularly, never use supplementary food,
herb, fruit juice that interfere drug effectiveness, and never adjust dose without
a doctor order.

Participation in medication treatment plan includes observing
common side effect of the drugs, evaluating their symptom after medication taking,
sharing information with a doctor for adjusting the medication treatment harmonize
with daily life pattern, informing the doctor in case of having possible side effect or
complication to adjust drug prescription, informing the doctor if they have any
questions about drug usage, and set agreement with their doctors to select
appropriate medication treatment.

Medication adherence was measured by the MAS developed by the
researcher.

Scale refers to a composite measure of an attribute, involves the
combination of several items that have a logical and empirical relationship to each
other, resulting in the assignment of a score to place people on a continuum with

respect to the attribute.



Validity refers to a degree to which an instrument measures what it is
intended to measure. In this study, two types of validity were tested including
content validity and construct validity, the details were as follows:

Content validity refers to the degree to which the items in an
instrument adequately represent the universe of content for the concept being
measured. Content validity was measured by item-content validity index (ICV-I), and
scale-content validity index/average (S-CVI/Ave).

Construct validity refers to the degree to which it measures the
construct under investigation. Construct validity was measured by confirm factor
analysis.

Reliability refers to the degree to which a measurement is free from
measurement error, its accuracy and consistency. In this study, two types of
reliability were tested include internal consistency, and stability, the details were as
follows:

Internal consistency refers to the degree to which the subparts of an
instrument are measuring the same attribute or dimension. Internal consistency was
measured by Cronbach’s alpha coefficient.

Stability refers to the degree to which similar results are obtained on

separate occasions. Stability was assessed through test-retest reliability procedures.



Expected benefits

The MAS will be used as beneficial instrument for nurses to assess medication
adherence among persons with CAD that congruence with holistic approach, and
nursing perspective. At out-patient heart clinics, nurses can be used this scale when
persons with CAD come for follow-up visit. At community area, home health care
nurses can be used this scale when they take charge of home visit. The correct data
of specific medication adherence will be utility for nurse to find the appropriate
intervention to improve medication adherence for persons with CAD. Moreover, this
scale can be used as a valid and reliable instrument to measure medication

adherence for persons with CAD for future research.



CHAPTER Il

LITERATURE REVIEW

This chapter focused on literature reviews that related to develop the
Medication Adherence Scale for persons with CAD in nursing perspective. The
literature reviews were showed as the follows:

1. Persons with Coronary artery disease (CAD)

2. Medication treatment for persons with CAD

3. Medication adherence

3.1 Definition of medication adherence
3.2 Existing instrument to measure medication adherence

4. Medication adherence for persons with CAD

5. Nursing role and medication adherence

6. Concept synthesis

7. Delphi technique

8. Instrument development procedure
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Persons with Coronary Artery Disease (CAD)

Coronary Artery Disease (CAD) is also known as coronary heart disease (CHD)
and ischemic heart disease. CAD is one of the most deadly diseases posing health
hazards to the humankind in our time. The global statistical reports about the news
of overwhelming incidence and prevalence of CAD in the world over seem to be
very high and ever on the increase. According to World Health Organization, an
estimated 17.5 million people died from cardiovascular disease in 2005, representing
30 % of all global deaths. Of these deaths, 7.6 million were due to heart attacks and
5.7 million due to stroke. About 80% of these deaths occurred in low- and middle
income countries. If the current trends are allowed to continue, by 2015 an
estimated 20 million people will die from cardiovascular disease — mainly from heart
attacks and strokes (World Health Organization, 2008).

CAD is narrowing (stenosis) of the coronary arteries as a result of deposition of
atherosclerotic plague, which results in an insufficient supply of oxygen to the heart
muscle. CAD may affect one or more arteries, which may be of different diameters.
The stenosis of arteries may be partial or total. Coronary artery stenosis may be
asymptomatic or may lead to angina — chest pain that may be severe enough to
restrict or prevent exertion. A critical reduction of the blood supply to the heart

may result in myocardial infarction (MI) or death.
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Medication treatment for persons with CAD

Medication treatment is important for persons with CAD. Medications are
recommended in persons with CAD as details below:

Lipid Therapy

Lipid management is essential for coronary artery disease patients with have
blood lipid levels higher than normal. There are various medications to lower blood
cholesterol levels. American Heart Association (2014) stated that statins were
recommended for most patients because it is only cholesterol-lowering drug class
that directly associated with reduced risk for heart attack and stroke. Current
international guidelines of the American College of Cardiology recommend the goal
of treatment with lipid-lowering therapy in patients with established coronary artery
disease (CAD) should be a low-density lipoprotein cholesterol level of < 100 mg per
dL, and less than 70 mg per dL (1.81 mmol per L) for those who had very high risk
(Josan, Majumdar, & McAlister, 2008).

Antihypertensive Agents

Lowering blood pressure to 140/90 mmHg or less for persons with CAD, and
also a goal of 130/80 mmHg or less, just as for those who had diabetes or chronic
kidney disease were recommended (Rosendorff et al., 2007). Antihypertensive drugs
decreased blood pressure, it was affected to improve mortality in persons with CAD

following MI. Moreover, they can relieve angina symptoms. Antihypertensive drugs
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function by decreasing myocardial oxygen demand, lowering left ventricular ejection
fraction, and preventing left ventricular hypertrophy (Rosendorff et al., 2007).

Beta blocker

Beta blockers are first-line antihypertensive agents for persons with CAD
(Brunzell et al.,, 2008). Beta blocker had benefit for persons with CAD to decrease
heart rate, increase diastolic filling time, and decrease in cardiac contractility. Beta
blockers are beneficial for persons with CAD who had angina symptoms because they
decrease cardiac oxygen demand (Pflieger et al., 2011).

Angiotensin-converting enzyme inhibitors

Persons with CAD following MI, those who had diabetes, or those who had
left ventricular dysfunction were recommended to use .Angiotensin-converting
enzyme (ACE) inhibitors. They had benefit treatment for decreasing hypertension in
persons with CAD (Fraker et al,, 2007). They were reducing vasoconstriction and
peripheral vascular resistance and decreasing blood pressure, and also preventing
ventricular dilation that can occur in persons with CAD following MI.

Calcium channel blockers

Calcium channel blockers are recommended in case of beta blockers are not
tolerated, although beta blockers more effectively relieve angina symptoms and
improve exercise tolerance (Pflieger et al,, 2011). Calcium channel blocker can

increase coronary vasodilation, reduce myocardial oxygen demand, and relieve
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symptoms of angina. Moreover, it was associated with increasing in mortality, and
improving in cardiovascular events (Nissen et al., 2004).

Nitrates

Nitrates was recommended to use when persons with CAD continues to have
angina symptoms despite using a beta blocker, calcium channel blocker, or both.
Nitrates can be relaxed vascular smooth muscle and primarily cause vasodilation,
reducing preload and decreasing myocardial oxygen demand. Other antihypertensive
drugs and drug classes, such as hydralazine, aldosterone antagonists, and diuretics,
should be considered based on comorbidities such as heart failure in persons with
CAD.

Antiplatelet agents

Antiplatelet therapy is an important component of CAD management
because platelet aggregation at atherothrombotic plaque sites can produce clinically
significant thrombosis and resultant Ml (Pflieger et al., 2011). The most common
antiplatelet agents used are aspirin, and clopidogrel (Plavix). Both aspirin and
clopidogrel can be prevented platelet aggregation. Aspirin is associated with an
increased risk of hemorrhagic events (Berger, Brown, & Becker, 2008). Clopidogrel is
approved for the treatment of acute coronary syndrome, recent MI, stroke, and

peripheral arterial disease.
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Medication Adherence
Definition of medication adherence

Currently, there is no universally accepted definition of “medication
adherence” in the wider healthcare field. Indeed, the term “medication adherence”,
“adherence to medication”, “adherence to medication regimen”, and “adherence to
prescribe medication” have been used interchangeably in the literatures.

Adherence has been defined as the extent to which a person’s behavior (in
terms of taking medications, following diets, or executing lifestyle changes) coincides
with medical or health advice (Haynes, McDonald, & Garg, 2002). This is the most
widely quoted definition in the literatures and retains its usefulness because it
specifies several important elements related to adherence. The word “extent” is an
important qualifier related to adherence. It conveys that adherence is not a
dichotomous, all-or-nothing phenomenon (Rapoff, 2010).

A more recent definition has been offered by the World Health Organization
(2003) which defines adherence as the extent to which a person’s behavior - taking
medication, following a diet, and/or executing lifestyle changes, corresponds with
agreed recommendations from a healthcare provider. This definition retains the
important elements of the Haynes definition but adds “agreed recommendations,”
which implies that agreement to follow regimens has been secured from the patient

(Rapoff, 2010). This definition is also consistent with a more patient and family

centered approach to adherence that acknowledges that patients and their families



16

make the initial decision to follow a prescribed regimen and to sustain adherence
over time. It also places the responsibility on health-care providers to explain
treatment options and negotiate with patients and families on what they are willing
to do (Adams, Dreyer, Dinakar, & Portnoy, 2004).

Cohen (2009) explored and clarified the concept of adherence in the context
of cardiovascular risk reduction. The result showed that adherence is dependent on
the collaborative relationship between patient and healthcare provider. Adherence
is influenced by the meaning of health, heart disease, and sense of personal risk as
well as socioeconomic status, decision support, motivation, and desire for change,
self-efficacy, and sources of credible health information. Attributes of adherence
include alignment of patient behavior and health recommendations, mastery of new
health knowledge and behavior, continued collaborative relationships between the
patient and healthcare provider, and ability to meet outcome targets.

According to definition of adherence it brings the focus on specific behaviors
which are required of a prescribed medical regimen such as medication adherence.
Medication adherence is a concern for healthcare providers because it associated
with reduced morbidity, mortality, re-hospitalization, costs, and also improved well-
being and quality of life (Bitton et al., 2013). However, discrepancies between other
healthcare providers and nurses occur due to their different perspectives when they

assessed medication adherence.
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In area of general medicine, medication adherence focused on taking
medication as prescribed in relation to dose and frequency. Cramer et al. (2008)
described medication adherence as “the degree or extent of conformity to the
recommendations about day-to-day treatment by the provider with respect to the
timing, dosage, and frequency”. It may be defined as the extent to which a patient
acts in accordance with the prescribed interval and dose of a dosing regimen.
Anderson (2010) defined medication adherence as “the extent to which the patient's
verbal account of medications taken coincides with prescribed-medication orders in
relation to dose and frequency”.

Literature from discipline of pharmacy very much mirrors the approach of
general medicine and focuses on developing tool to measure medication adherence.
Medication adherence refers to taking medication at the appropriated time and in
the required number of dosed per day (Dunbar-Jacob, Bohachick, Mortimer, Sereika,
& Foley, 2003). Klein et al. (2006) defined medication adherence as “taking a
medication or performing a therapy as directed, following both proper schedule and
proper technique”. Hauptman (2008) defined medication adherence as “the extent
to which patients take medications as prescribed by their health care providers and
reflects the broad influences on patient behaviors”. Ho, Bryson, and Rumsfeld (2009)
stated that medication adherence usually refers to “whether patients take their
medications as prescribed (e.g., twice daily), as well as whether they continue to take

a prescribed medication”.
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In psychology area, medication adherence focused on taking medication and
feelings of embarrassment about having to take medication for a mental health-
related illness (Hui et al., 2006; Pope & Scott, 2003).

In nursing perspective, nurses must have accurate information and be
knowing about existing conditions and circumstances of patients and about emerging
change in them (Orem et al, 2001). The nursing assessment about medication
adherence consists of both the action requirements demanded by a specific illness
or situation as well as the agent’s ability and competence to perform the required
actions (Cox & Taylor, 2005). Therefore, medication adherence in nursing perspective
not only taking medication but also thinking, assessing, judgment and decision
making.

Even though, the term “medication adherence” is already used, but it has
not been clarified or described in area of persons with CAD, especially in nursing
perspective.  Defining medication adherence into well-defined entities is crucial for
nurse to assess and develop such intervention. Even though there are varieties of
medication adherence definitions. However, medication adherence in the context of
persons with CAD has not yet been described, and the number of scientific evidence
from nursing perspective is limited. Characteristic or attributes of medication
adherence concept that specific for persons with CAD is still unclear. Therefore,
describing, and explaining about medication adherence for persons with CAD in

nursing perspective are needed.
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Existing Instrument to measure Medication Adherence

Medication adherence has been measured in different way by using objective
and subjective measurements. However, each measurement has both advantages
and disadvantages, and there are no g¢old standard measurement for assessing
medication adherence (Ho et al,, 2009; Murray et al., 2004; Osterberg & Blaschke,
2005). The existing instruments for measuring medication adherence were presented

as follows.

Objective measurements

Objective measurements include measurement of the level of
medicine or metabolite in blood, measurement of the biological marker in blood, pill
count, pharmacy refill, and the medication event monitoring system (MEMS).

1) Measurement of the level of medicine or metabolite in
blood, and measurement of the biological marker in blood are considered to be
more robust than the others, but there are also limitations to these methods of
adherence assessment. For example, patients may hide pills in their mouth and
discard them later, or there may be variations in metabolism that can affect serum
levels. Furthermore, these methods are not practical for routine clinical use
(Osterberg & Blaschke, 2005).

2) Pill count is another objective and commonly used method

for evaluating medication adherence. Ask the patients to return medications to the
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study center or arrange a home visits to count the pills left in their medication bottle
and compare to prescription and the date patients refill the medication to calculate
their pill count adherence (Wu, Moser, Chung, & Lennie, 2008). Kalichman et al.
(2008) studied the reliability and validity of a telephone-based unannounced pill
count assessment of antiretroviral adherence. The participants were 89 HIV positive
men and woman in Atlanta GA. They were asked to complete a telephone-based
unannounced pill count and provide contemporaneous blood specimens to
acquired viral loads. In addition during an unannounced home visit, 68 participants
also received an immediate second pill count. The result manifested that a high
degree of concordance was observed between the number of pills counted on the
telephone and in the home (Intraclass Correlation, ICC, = .981, p < .001) and percent
of pills taken (ICC = .987, p < .001). Adherence obtained by the telephone count and
home count reached 92% agreement, Kappa coefficient = .94. Adherence influenced
by telephone-based pill counts also coincided with patient viral load. These results
give a powerful evidence for criterion-related validity. As a result the researchers
suggested that for monitoring medication adherence, a telephone-based
unannounced pill count offer a practicable objective method.

3) Pharmacy refill is an objective measure. Refill adherence or
whether patients refill their medications according to a regular schedule before
medications run out (Chui et al., 2003). Pharmacy refill measure is extracted patients’

pharmacy refill record from pharmacy claims database. Presently, there are two most
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commonly used measures of medication adherence based on pharmacy data are the
medication possession ratio and the proportion of days covered methods, which
essentially are defined by the number of doses dispensed in relation to a dispensing
period. The main difference between these two measures is that the maximum
proportion of days covered is 1.0, which indicates full adherence, whereas the
medication possession ratio accounts for oversupplies and can have a value >1.0
(Andrade, Kahler, Frech, & Chan, 2006; Halpern et al., 2006).

4) The medication event monitoring system (MEMS) is an
objective measure considered as the criterion standard for the measurement of
medication adherence (Bouvy, Heerdink, Leufkens, & Hoes, 2003; Dunbar-Jacob et al.,
2003). This instrument is drug packages with integral electronic micro circuitry
designed to compile the dosing histories of ambulatory patients’ prescribed
medications. Each monitor consists of a conventional medicine bottle fitted with a
special closure that records the time and date of each opening and closing of the
container through integrated micro circuitry. Monitors are designed to be used by
one patient with one drug. A Reader transfers the dosing history data from the MEMS
monitor to a MS-Windows based computer. Throughout the year-long study, there
was close correspondence between MEMS-projected and directly measured
concentrations of drug in plasma. The ability to use dosing history data to project

reliably the continuous course of drug concentration in plasma is the gold-standard
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test of any method that purports to compile drug dosing histories in ambulatory

patients.

Subjective measurements

1) The Morisky d-ltem Medication Adherence Scale (MMAS-4)
(Morisky et al., 1986) comprises of four questions with a yes/no answer format. This
instrument was developed from the original five item self-reported scale measuring
medication-taking behavior in outpatients being treated for high blood pressure that
was described by Green, Levine, and Deed (1975). The theory underlying this
instrument was that drug errors of omission could occur in any or all of several ways:
forgetting, carelessness, stopping these drugs when feeling better, or starting the drug
when feeling worse. The resulting score ranges from 0 to 4 points, and the authors
suggested a definition of high (0 points), medium (1-2 points), and low medication
adherence (3-4 points). The reliability of the scale is reflected in its relative high
(0.61) measure of internal consistency. Principal component analysis was used to
determine the extent to which the set of item measure the same construct. In
addition to the unidimentionality and reliability of this measure, the scale also
demonstrated concurrent validity with blood pressure control at baseline. Data on
patient adherence to the medical regimen were collected at the end of a formalized
18-month educational program. Blood pressure measurements were recorded

throughout a 3-year follow-up period. The result showed the scale to demonstrate
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both concurrent and predictive validity with regard to blood pressure control at 2
years and 5 years, respectively. Seventy-five percent of the patients who scored high
on the four-item scale at year 2 had their blood pressure under adequate control at
year 5, compared with 47% under control at year 5 for those patients scoring low
(P<0.01) (Morisky et al., 1986).

2) The Morisky 8-ltem Medication Adherence Scale (MMAS-8) is
a self-report measure of medication-taking behavior. It was developed from a
previously validated four-item scale and supplemented with additional items
addressing the circumstances surrounding adherence behavior (Morisky et al., 1986).
The theory underlying this measure was that failure to adhere to a medication
resimen could occur due to several factors such as “do you sometimes have
problems remembering to take your medication”, “do you sometimes forget to take
your medication,” and problems with the complexity of the medical regimen such
as, “do you ever feel hassled about sticking to your treatment plan”. The questions
are phrased to avoid the “yes-saying” bias by reversing the wording of the questions
about the way patients might experience failure in following their medication
regimen since there is a tendency for patients to give their physicians or other health
care provider's positive answers. Each item is measuring a specific medication-taking
behavior and not a determinant of adherence behavior. Response categories are
yes/no for each item with a dichotomous response and a 5-point Likert response for

the last item. Morisky et al. (2008) examined the psychometric properties and tested
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the concurrent and predictive validity of a structured, self-reported medication
adherence measure in 1,367 patients with hypertension. The eight-item medication
adherence scale was reliable (0= 0.83) and significantly associated with blood
pressure control (P<0.05). Using a cut point of less than 6, the sensitivity of the
measure for identifying low versus higher adherers was estimated to be 93%, and the
specificity was 53%. The medication adherence measure proved to be reliable with
good concurrent and predictive validity in primarily low income, minority patients
with hypertension, and might function as a screening tool in outpatient settings with
other patient groups.

3) The Medical Outcomes Study (MOS) Specific Adherence
Scale, it was developed for patients with diabetes, hypertension, and heart disease.
This scale uses six responses ranging from “none of the time” to “all of the time.”
The questions are: 1.) “I had a hard time doing what the doctor suggested to do,” 2.)
“I found it easy to do the things my doctor suggested | do,” 3.) “I was unable to do
what was necessary to follow my doctor’s treatment plans,” 4.) “I followed my
doctor’s suggestions exactly and 5) “Generally speaking, how often during the past 4
weeks were you able to do what the doctor told you?” Items 1 and 3 are reversed
such that higher scores indicate better adherence. The total scores of the five items
are then average and put on a 0 to 100 distribution. Kravitz et al. (1993) reported a
Cronbach alpha coefficient of .78. The scale has adequate reliability and validity, and

has been used successfully to measure adherence in persons with CAD. Several
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studies used one item from the Medical Outcomes Study (MOS) Specific Adherence
Scale assessed self-report medication adherence. In one study, only the one
question from the MOS Specific Adherence Scale that is related to medication
adherence was used. Patients were asked to rate “how often did you take
medication as prescribed (on time without skipping doses) in the past four weeks?”
on a scale from 0 (none of the time) to 5 (all of the time). Higher scores indicated
higher reported medication adherence (Wu, Chung, et al., 2008)

4) The Medication Adherence Scale (MAS) developed by Wu,
Chung, et al. (2008) and tested its reliability and validity in 100 patients with HF.
Principal component analysis yielded three factors that explained 63% of the
variance in medication adherence: knowledge, attitudes, and barriers to medication
adherence. Cronbach's alphas for these subscales ranged from .75 to .94, which
supported their internal consistency. The Spearman rho correlation coefficients
between the Medication Event Monitoring System and Knowledge, Attitudes, and
Barriers scores were .25 to .31 (P < .05), demonstrating support for construct validity.
The researcher stated that these results support the reliability and validity of the
MAS as a measure of knowledge, attitudes, and barriers of medication adherence.

5) Medication Adherence Rating Scale (MARS) was created by
Thompson et al. (2000) for assessment of adherence in psychiatric patients. The
scale includes 10 items and was first validated in patients with schizophrenia. In the

initial validation study, an internal consistency reliability of O = 0.75 was found. A
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second validation study in a larger population of patients with schizophrenia,
schizoaffective disorder, or delusional disorder found an internal consistency
reliability of O = 0.60 (Fialko et al., 2008). The sensitivity and specificity of MARS have
not been reported. The scale has also been used in patients with bipolar disorder
(Rosa et al.,, 2007). Development of MARS drew questions from MAQ and another
commonly used psychiatric adherence survey, Depression Iltem Access (validated in
schizophrenia). MARS examines adherence behaviors and attitudes toward
medication with relatively simplistic scoring. However, it is limited in application to
chronic mental illness. MARS is useful in psychiatric practices or psychiatric clinic
settings.

6) The Hill-Bone Compliance Scale was developed by Kim et
al. (2000) to provide a simple method for health care professionals to determine
patient-reported compliance levels. While originally tested in an urban black
population, it was later assessed in community-dwelling patients attending an
internal medicine clinic (Krousel-Wood, Muntner, Jannu, Desalvo, & Re, 2005). The
scale contains 14 items in three subscales that assess medication adherence, sodium
intake, and appointment keeping. Each item is assessed on a four-point Likert-type
scale. For the overall 14-item scale, internal consistency reliability was high (Ol =
0.74) in the black population. Using only the nine-item medication adherence

subscale in the community- dwelling population, an internal consistency reliability of
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Ol= 0.68 was found. The medication adherence subscale also has been validated in
patients with inflammatory bowel disease (Nguyen et al, 2009). The Hill-Bone
Compliance Scale is similar to the MAQ in regard to determining barriers to
nonadherence such as forgetfulness and adverse effects. The nine adherence
questions of the Hill-Bone Compliance Scale are worded specifically in regard to high
blood pressure medications. In addition, two questions pertain to keeping
appointments and three questions pertain to sodium intake, thus limiting the
generalizability across patient populations. The scale is useful in a cardiovascular
practice or cardiovascular clinic setting.

Even thought, there are various instruments that have been used to
measure medication adherence. However, there are limitations to use in persons
with CAD. For instance, the Morisky Medication Adherence Scale focused on
determining barriers to nonadherence to medication taking (Lavsa et al.,, 2011). It is
similar to the Hill-Bone Compliance Scale (Kim et al., 2000) that has been used to
assess medication adherence focused on determine barriers to nonadherence such
as forgetfulness and adverse effects (Lavsa et al.,, 2011). The Medication Adherence
Scale (MAS) developed by Wu, Chung, et al. (2008) has been used to measure three
factors that explained the variance in medication adherence: knowledge, attitudes,
and barriers to medication adherence. Thus, it isn’t measure medication adherence
directly. Lastly, the Medication Adherence Rating Scale (MARS) (Thompson et al,,

2000) has been used to measure adherence behaviors and attitudes toward
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medication in psychiatric patients. Again, it isn’t measure medication adherence
directly, and limit in application to chronic illness (Lavsa et al., 2011).

Even though, these instruments can be widely used to assess medication
adherence in nursing field. However, medication adherence for persons with CAD
does not exist, especially in nursing views. There is no the existing instrument that
can measure characteristic or attributes of medication adherence directly, especially
for person with CAD. Therefore, the instrument development to measure medication
adherence for persons with CAD is needed.

Medication adherence for persons with CAD

The natures of persons with CAD have a variety of symptom such as chest
pain, fatisue, and dyspnea. The goals for management of CAD are to control angina
symptoms, treat underlying cause, and prevent myocardial infarction (White & Truax,
2007). All persons with CAD require long term medication therapy to prevent disease
progression and recurrent cardiovascular events (Pflieger et al,, 2011). Therefore,
medication adherence is important for them because it associates with improving
quality of life and well-being and reducing morbidity, mortality, re-hospitalization,

and costs (Bitton et al., 2013).
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Specification of medication adherence for persons with CAD from
literature reviews

The existing characteristics of medication adherence among person CAD have
not been described. According to the literature reviews, it was found that
specifications of medication adherence are explained as shown in table 1.

Table 1 Specifications of medication adherence from literatures

No. Specifications of medication adherence

1 Taking medication at the appropriated time and in the required number
of dosed per day

2 Taking medications as prescribed by their health care providers.

3 Taking a medication or performing a therapy as directed, following both
proper schedule and proper technique

a4 Acting in accordance with the prescribed interval and dose of a dosing
regimen

5 Taking medications as prescribed by their health care providers and
reflects the broad influences on patient behaviors

6 Medication-taking behavior corresponded with the medication regimen

prescribed by their healthcare provider
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Table 1 Specifications of medication adherence from literatures (Continued)

No. Specifications of medication adherence

7 Ability and willingness to follow recommended health practices regarding
medication management

8 Taking medications as prescribed (e.g., twice daily), as well as whether
patient continue to take a prescribed medication

9 Verbal account of medications taken coincides with prescribed-
medication orders in relation to dose and frequency

10 Taking medication corresponds with agreed recommendations from a
healthcare provider

11 Alignment of patient behavior and health recommendations

12 Mastery of new health knowledge and behavior

13 Continued collaborative relationships between the patient and healthcare
provider

14 Ability to meet outcome targets

15 Medication taking corresponds with prescriptions on the current medicine
container or the pharmacist’s list accompanying prefilled packs

16 Involvement in decision making regarding their medications so that they
have a sense of ownership and they are partners in the treatment plan

17 Knowing key information about the drugs (what, why, when, how, and
how long)

18  Knowing common side effects of the drugs which they are taking, how to

prevent an adverse drug reaction
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Table 1 Specifications of medication adherence from literatures (Continued)

No. Specifications of medication adherence

19 Using medication calendars or schedules that specify the time to take
medications, drug cards, medication charts or medicine related
information sheets or specific packaging’s such as pill boxes, ‘unit-of-use’
packaging, and special containers indicating the time of dose

20  Collaborate with healthcare provider to incorporate the medication
regimen into daily regimen (essential in those on complex drug regimens,
those having unintentional difficulties in adherence e.¢. elderly)

21 Scheduling appropriate follow up

Medication adherence for persons with CAD from nursing perspective

According to medication adherence is a complex, multifaceted and
challenging patient behavior. In practical reality for persons with CAD, they cannot
follow a recommended course of treatment (World Health Organization, 2003). Poor
medication adherence in persons with CAD is a concern healthcare provider because
of not only entails a waste of resources but also a missed opportunity for
therapeutic benefit.

Nurse is the one of healthcare team who are present in virtually every
healthcare setting, can grasp the opportunity to help persons with CAD in improving
medication adherence. Nurses take an active role in assessment medication

adherence to select the appropriate intervention.
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In nursing perspective, nurses must have accurate information and be
knowing about existing conditions and circumstances of patients and about emerging
change in them (Orem et al,, 2001). The nursing assessment about medication
adherence consists of both the action requirements demanded by a specific illness
or situation as well as the agent’s ability and competence to perform the required
actions (Cox & Taylor, 2005). Therefore, medication adherence in nursing perspective
not only taking medication but also thinking, assessing, judgment and decision
making.

However, medication adherence in the context of persons with CAD has not
yet been described, and the number of scientific evidence from nursing perspective
is limited. Characteristic or attributes of medication adherence concept that specific
for persons with CAD is still unclear. Therefore, the development of medication
adherence for persons with CAD in nursing perspective is needed.

Regarding to there is no medication adherence concept development,
(Walker & Avant, 2005) states that the concept synthesis is useful in this case.
Therefore, this study used concept synthesis to develop medication adherence
concept. Specifications of medication adherence for persons with CAD from nursing

perspective were showed in chapter II.
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Concept Synthesis

There are several ways to synthesize concepts: (1) by discovering new
dimensions of old concepts; (2) by examining sets of related concepts for similarities
or discrepancies; or (3) by observing new phenomena or clusters of phenomena that
have not been described previously.

Concept synthesis is used to generate new ideas. It is useful in several areas:
(1) in areas where there is little or no concept development; (2) in areas where
concept development is present but has had no real impact on theory or practice;
and (3) in areas where observations of phenomena are available but not yet
classified or named (Walker & Avant, 2005).

Approaches to concept synthesis

There are several approaches to concept synthesis. Qualitative, quantitative,
and literary approaches may be used either alone or together to do concept
synthesis.

Qualitative synthesis requires using sensory data such as that gained from
listening or observing to obtain information. It speaks to properties of things without
assigning a numerical value to the amount of the property present.

Quantitative synthesis requires using numerical or statistical data. It may use
any study such as experimental or non-experimental, single case or group design as
long as they provide quantitative data about the phenomenon of interest. Statistical

methods may be employed to extract clusters of attributes comprising a new
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concept as well as depicting those attributes that do not belong to the concept.
Measures such as Q sorts, factor analysis, and Delphi techniques are especially
helpful for generating meaningful cluster.

Literary synthesis requires the careful examination of literature in order to
acquire new insights about phenomena of interest. This examination may yield
previously unrecognized concepts for study. Particular to literary concept synthesis is
the idea that the literature itself becomes the database.

Mixed methods, any of the three approaches to concept synthesis may be
used alone or together. There is no rule of thumb about how or when they may be
used. Thus the needs of the theorist and the state of science are what drive
decisions and choices of method.

The objective of concept synthesis in this study was to clarifying and
determining medication adherence for persons with CAD from nursing perspective.
Thus, this study used quantitative synthesis through Delphi technique to develop
medication adherence concept.

Procedures for concept synthesis

Concept synthesis employs pulling together various elements of data into a
pattern or relationship not clearly seen before to form a new whole, a new concept.
The steps of concept synthesis include becoming thoroughly familiar with an area of
interest, loosely classifying the data that have acquired about the area of interest,

looking for and combining clusters of classified phenomena that seem to relate
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closely or overlap, choosing a name for the cluster that accurately represents the
phenomenon and that will facilitate communication about it, verifying the new
concept empirically, and determining if or where the new concept fits into current
theory and practice (Walker & Avant, 2005).

According to this strategy is limited by the length of time need for full
concept development. Thus, the procedures used for concept synthesis in this study
were categorized into three steps: (1) classifying; (2) clustering; and (3) verifying the
concept of medication adherence.

Utilizing the results of concept synthesis

Concept synthesis is useful because there is a need wholly new concept.
According to knowledge development in the nursing discipline requires valid new
concept. New concept is useful in both nursing science and in nursing practice. The
new concept of medication adherence for persons with CAD may give nurses fresh
insights into patient problems, new nursing diagnosis, and possible new nursing
interventions. In research and theory building, the new concept may provide fruitful
new hypotheses or induce a change in thinking about some phenomenon of concern

that in turn will generate more research (Walker & Avant, 2005).
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Delphi Technique

The Delphi technique has been defined as “a multi-staged survey which
attempts ultimately to achieve consensus on an important issue” (Keeney, Hass, &
McKenna, 2011).

Defining expert

Usually, a random sampling technique is not always used to perform Delphi
so that depends on each area of interested to get the number of experts. There
have been defined the term of expert such as an expert refers to a group of
informed individuals” (McKenna, 1994a), a specialist in their field (Goodman, 1987),
someone who has knowledge about a specific subject (Green, Jones, Hughes, &
William, 1999).

Sampling criteria

In order to enhance the a variety of recruited sample, researcher identifies
very board inclusion criteria e.g. healthcare professionals need to have 3 years post-
qualification experience in each area, be educated to postgraduate level, have been
working in the required area and have will to join the study (Keeney et al,, 2011).
Generally, the criteria for selecting expert include 1) have knowledge and
experience in the required issue, 2) will to participate, 3) being dedicated to spend
the time, 4) have written competence, and the skills and knowledge do need not

relate with academic standard (Skulmoski, Hartman, & Krahn, 2007).
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Number of the expert panel

The rule of thumb for calculating the expert size is not limited but it is all
depended on each topic, the related perspectives required, complexity of the
problem, research design, representativeness, resources accessibility and number of
required expert (Powell, 2003). There is a recommendation that if the sample is
quite similar, then required small sample size e.g. 10-15 sample (Skulmoski et al.,
2007).

The Delphi technique process

There is the guideline to perform the Delphi technique as following:

Round 1: it starts with an open-ended questionnaire which serves as the
cornerstone to solicit the specific data about a content area from the subjects
(Custer, Scarcella, & Stewart, 1999; Hsu & Sandford, 2007). All responses from
subjects will be converted into a well-structured questionnaire to use as the
instrument for the next round. However, it is acceptable to use a structured
guestionnaire in Round from the intensive literature review.

Round 2: each subject receives a next questionnaire to review the
summarized items. Consequently, the identification disagreement and agreement
area will be done (Hsu & Sandford, 2007; Ludwig, 1994).

Round 3, a questionnaire will be delivered to panelist to revise their
judgments. Anyhow, only a small degree of consensus is expected from this round

(Dalkey & Rourke, 1972; Hsu & Sandford, 2007; Weaver, 1971).
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Round 4: the remaining items, their ratings, alternative opinions, and items
yielded consensus will be delivered to the panelists. This step provides a final
occasion to revise their judgments. It should be kept in mind that the number of
Delphi iterations related to n the degree of consensus sought by the investigators
and can vary from three to five (Delbecqg, Van de Ven, & Gustafson, 1975; Hsu &
Sandford, 2007; Ludwig, 1994).

Time Requirements

Delphi study can be time-consuming especially when the instrument has big
statements, samples that would need more time to complete the questionnaires.
Ludwig (1994) recommended the 45 days for the administrating a Delphi study.

Sample motivation

Sandrey and Bulger (2008) stated that keeping the expert motivated is the key

for gaining a high response rate in each round. It is important to keep the expert
panel motivated and interested enough to complete and return all the Delphi
rounds questionnaires which were sent to them. This can be achieved by keeping the
panel up to date with the progress of the Delphi (Keeney et al., 2011).

Data Analysis
It is recommended to achieve 80 percent of subjects’ votes fall within two
categories on a seven-point scale (Hsu & Sandford, 2007; Ulschak, 1983). Moreover,

Green (1982) recommends that 70 percent in minimal of Delphi subjects need to rate
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three or higher on a four point Likert-type scale and the median has to be at 3.25 or
higher.

Furthermore, measures of central tendency (means, median, and mode) and
level of dispersion (standard deviation and inter-quartile range) statistics are used to
present the judgments of subjects (Hasson, Keeney, & McKenna, 2000; Hsu &
Sandford, 2007). From literature review, median score which based on Likert-type
scale was strongly recommended (Hill & Fowles, 1975; Hsu & Sandford, 2007; Jacobs,

1996).

Nursing Role in Medication Adherence

To improve patient’s medication adherence, nurses can change patients’
understanding about their medications and their willingness to take the drugs.
Moreover, the therapeutic relationship can be developed since patients admit to the
hospital by nurse’s teaching. While patients admit in the hospital, nurses continually
inform them about their medication. Nurses who are administered the drugs always
explain what kind of medications they are going to take, and the reason why they
have to take it. Previous studied found that nurses who educated patients when they
leave the hospital and pharmacists who giving advice the patients when they pick up
their medicines are the most influential persons in encouraging patients continue to
take their medications. At the time of discharged, the patient is very knowledgeable

about the actions of the medication and why they should continue the medication.
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Patients also need reinforcement once at home, with home visits or a follow-up

phone call.

It is difficult to detect whether patients are adherent to therapy. Therefore, it
is oppressive on the prescriber to stress the importance of medication adherence
and to make an effort to simplify the treatment regimen so that patients take
prescribed medications.

Nurses should take an active role in assessment, education, care planning,
and strategic implementation efforts that support patients’ optimal self-care
behaviors and promote medication adherence. Nurses are the primary providers of
education. Considerable attention should be focused on ensuring patients’

understanding and improving long term adherence.

Critical and intermediate care nurses play a role in both regards. Nurses work
collaboratively with other team members to ensure that medications are prescribed.
Before discharge, nurses are often responsible for educating patients about how to
take prescription drugs according to the plan of care. In addition, nurses assess
patients’ understanding of self-care principles associated with optimal care for heart
failure. Although education is only 1 factor related to optimal self-care, adherence
and understanding of self-care expectations provide part of the foundation of

success.
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Nurses can improve patients’ outcomes and self-care by educating patients
about the complexities of medication therapies, the potential of adverse events, and
the importance of maintaining therapy. Patients who receive limited counseling
about medications may be less likely than those who receive more counseling to
adhere to their prescribed regimen. When physicians prescribe a new medication for
a patient, they may not communicate critical elements of medication use that might
contribute to misunderstandings about medication directions or necessity and, in

turn, lead to the patient’s failure to take medications as directed (Tarn et al., 2006).

At the first several weeks of treatment are the critical period for patients to
discontinuing their medications (Kramer, Hammill, Anstrom, & al., 2006). Nurses can
play the vital role by providing education to them before their discharge for
promoting greater medication adherence. Moreover, the ongoing nursing
interventions such as patient reminders to take medications, clinical visits, telephone
calls, and simplifying the drug regimen can improve long-term health outcomes
(Haynes et al., 2002; Petrilla, Benner, Battleman, Tierce, & Hazard, 2005; Roter et al,,

1998; Roumie, Elasy, & Greevy, 2006).

To manage a diversity of chronic conditions, nurse-led management
approaches are effective. Both comprehensive discharge planning and immediate
outpatient reinforcement were contained in the educational program for patients

with heart failure. This intervention was directed through nurse home health care by
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a skillful cardiac nurse educator (Anderson, Deepak, Amoateng-Adjepong, & Zarich,
2005). Therefore, in order to improve medication adherence, providing ongoing

support after discharge and facilitated dosing regimens are challenged for nurses.

A nurse-directed multidisciplinary intervention program for elderly patients
with heart failure that consisted of comprehensive patient and family education,
dietary prescription, social service consultation and discharge planning, medication
review, and intensive follow-up led to improved morbidity outcomes (Rich et al,,
1995).

In summary, nurses is the one of healthcare team who are present in virtually
every healthcare setting, can grasp the opportunity to help persons with CAD in

improving medication adherence.

Instrument Development

The instrument development procedures consist of seven steps including 1)
clarifying and determining the concept, 2) generating an item pool, 3) determining
the format for measurement, 4) the initial item pool reviewed by experts, 5)
conducting preliminary item tryouts, 6) conducting field-test for psychometric
property testing for the final form of the test, and 7) developing scoring and
interpretation of the test score (Crocker & Algina, 1986; Devellis, 2003). The details

were as follows:
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1. Clarifying and determining the concept

Thinking clearly about the content of a scale requires thinking clearly about
the construct being measured. Although there are many technical aspects involved
in developing and validating a scale, one should not overlook the important of being
well grounded in the substantive theories related to the phenomenon to be
measured. Theory is a great aid to clarity. Even if there is no available theory to guide
the investigators, they much lay out their own conceptual formulations prior to trying
to operationalize them (Devellis, 2003).

2. Generating an item pool

Generating item pool should be covering all aspect of the operational
definitions.  For the first draft, a large number of items helps to ensure that we will
eventually have a final scale with good internal consistency, according to Devellis
(2003) recommends starting with 3 to 4 times as many items as many items as the
final scale (e.g. 30 to 40 items for a 10-item scale), but at a minimum there should
be 50% more (e.g., 15 items for a 10-item scale).

3. Determining the format for measurement

Determining the format for measurement or response categories should occur
simultaneous with the generation of items. The researcher should consider early on
what the format will be (Devellis, 2003). In general, there are numerous types of
response format, however in this study only summative scales including a set of

items, the respondents answer each item, and then a numerical score of each item is
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added to indicate the respondent’s total score on the measured phenomenon or
concept. With equally weighted items, there is a variety of response option formats
from which the researchers can select which offers them a good deal of latitude in
constructing a suitable scale. However, the rating scale is the most common scaling
methods for summative scale. The Likert-scale is the most frequently used rating
scales, especially in measuring opinion, belief, and attitudes. These scales are easy to
work with and are easily understood by respondents. With this type of scale, an item
is presented as declarative sentence, followed by response option that indicate
varying the degree of frequency from never to always.

4. The initial item pool reviewed by expert

This process is asking a group of people who are knowledgeable in the
content area to review the item pool. This review serves multiple purposes related
to maximizing the content validity. First, having experts review the item pool can
confirm or invalidate the definition of the phenomenon. Second, reviewers also can
evaluate the items clarity and conciseness. Expert reviewers can provide is pointing
out ways of tapping the phenomenon that have failed to include. Content validity
will be obtained by computing content validity index (CVI) for both item level and
scale level. For item-level CVI (I-CVI), a panel of experts will be asked to rate each
scale item in terms of its relevance to the concept of interest. Four-point scale will
be used as recommended in literature to avoid having a neutral and ambivalent

midpoint: 1 = not relevant, 2 = somewhat relevant, 3 = quite relevant, and 4 = high
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relevant (Polit, Beck, & Owen, 2007). For each item, the I-CVI will be computed as
the number of experts giving the rating of either 3 or 4, divided by the total number
of experts. [-CVI less than .80 will be considered for exclusion or revision. Scale-level
CVI (S-CVI) means the average proportion of items rated as 3 or 4 across the various
judge of experts. Average S-CVI will be calculated by summing of I-CVI and dividing
by the number of items. The first draft of the scale will be emerged after content
validity testing.

5. Conducting preliminary item tryouts

Before the researcher has a printed item in final form for a field test. The
preliminary item tryouts will be conducted to test the items on small samples. It
might be necessary to use as few as 15 to 30 subjects for preliminary item tryouts.
Preliminary item tryouts are fairly informal, and the researcher should use this
opportunity to observe examinees’ reactions during testing, nothing such behaviors
as long pauses, scribing, or answer-changing, which may indicate confusion about
particular items. After the testing session, a debriefing should take place in which
examinees are invited to comment on each item and offer suggestions for possible
improvements. It is important to recognize that although the final decisions about
which items to retain and which to eliminate are made on the basis of the large-
scale field test, item are often revised extensively after reviewing the results of

preliminary tryouts (Crocker & Algina, 1986).
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6. Conducting field-test for psychometric properties testing

Field testing typically involves the administration of the items in their final
draft form to a large sample of examinees representative of those for whom the test
is designed. Designing item field-test studies and conducting appropriate analyses,
once a final form of the test is assembled, it is incumbent on the test developer to

undertake studies of the test scores reliability and validity (Crocker & Algina, 1986)

ltem analysis is employed to select the appropriate items that were
representative of the sample domain of the item universe in order to construct the
final draft scale. Therefore, the descriptive statistics of each item, item-total
correlation, item-item correlation, and Cronbach’s alpha coefficient is examined. The
details of each analysis are explained as follows:

The descriptive statistics including mean, standard deviation, skewness, and
kurtosis was examined. The criterions for selecting the appropriate items were
considering skewness values which range from -1 to +1 (Hair, Anderson, Tatham, &

Black, 1998), and kurtosis values which is less than 2 (Wagner, Schnoll, & Gipson,
1998).

ltem-total correlation is proposed in terms of the precision of the item
indicating how strongly an individual item reflected the total scale. The item-total
correlation was calculated by using the Pearson product-moment correlation. The
acceptable range of item-total correlation was .20 to .70. Those less than .20 did not
contribute much to the measurement of the concept, while those greater than .70

were probably redundant (Idvall, Hamrin, & Unosson, 2002). Therefore, items with an
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item total correlation of less than .20 will be deleted, and the paired items with an
item-item correlation greater than .70 are considered the best for each paired item.

Psychometric properties testing
Evidence of validity and reliability is of crucial importance for a new

development instrument tool. The psychometric property testing concerns with
validity and reliability of instrument as follows:

Validity

Validity is “a determination of the extent to which the instrument
actually reflects the abstract construct being examined” (Burn & Grove, 2005) or
“a degree to which an instrument measures what it is intended to measure” (Polit &
Beck, 2014). Therefore when an instrument is valid, it truly reflects the concept it is
supposed to measure (LoBiondo-Wood & Haber, 2006). There are four type of validity
as follows:

1) Content validity is the extent to which the instrument
represents the phenomena under study (Dempsey & Dempsey, 2000). This type of
validity addresses how well the items developed to operationalize a construct
provide an adequate and representative sample of all the items that might measure
the construct of interest (Kimberlin & Winterstein, 2008). Validity of content is usually
establish by having experts in the field, and subjects or patients from the population
for whom the instrument would be appropriate, review the instrument and provide

critical evaluations of content (Switzer, Wisniewski, Belle, Dew, & Schultz, 1999).
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The processes of content validity consist of identification of domain or concept
analysis and generation of an instrument. Content validity assesses semantic clarity,
domain sampling adequacy, and coherence of items. The methods for evaluating
consist of: 1) literature review about historical and current concept/instrument, 2)
personal reflection, and 3) analytical critique; (a) by experts (clinicians and
researchers), and (b) by potential subjects (focus groups) (Higgins & Staub, 2006).
Content validity index (CVI) is the mostly used for reflecting the level of content
validity. The experts were asked to rate 4-point rating scale (1=not relevant to d=very
relevant) on each item by considering the content relevance. ltems rated as either 3
or 4 were scored. A CVI score of .80 or better indicates good content validity (Polit &
Beck, 2004).

2) Face validity is “determined by inspecting the items to
determine whether “on the face of it” the instrument contains important items that
measure the phenomena under study” (Dempsey & Dempsey, 2000) or “concerns
the extent to which items in a measure accurately reflect the full breadth of the
construct of interest” (Switzer et al., 1999).

3) Construct validity is the most important and highest level of
validity (Polit & Beck, 2004). Construct validity is “directly concerned with the
theoretical relationship of a variable to other variables” (Devellis, 2003). It focuses on
what really want to measure. It shows that how the instrument is valid. There are

three processes to test construct validity. Firstly, the domain of relevant variables
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was specified. Secondly, the extent to which observables measure the same or
different things was determined. Finally, relevant research to determine the
properties of measure consistent with the substantive theory was done (Nunnally &
Bernstein, 1994). Assessing the instrument’s worth should be described. There are
three ways to examine the construct validity as follows:

a) Factor analysis which is “a method for identifying
unitary clusters of related items or measures on a scale” (Polit, Beck, & Hungler,
2001). It refers to the instrument’s ability for operationalizing theoretical construct.
It was determined the relationships of variables set (Higgins & Staub, 2006). There are
five processes of factor analysis: 1) the variables are grouped or clustered, 2) the
variables belong to which group, and how strongly they belong are identified, 3) the
relationship among variables and how many dimensions are explained, 4) a reference
frame of relationships among variables are described, and 5) score of individuals on
such groupings (Nunnally & Bernstein, 1994). Confirmatory factor analysis is used to
validate the instrument equivalence and the number of constructs among
comparison groups. Items which loading on the same factor, it was designed to
measure the same dimension. Therefore, the items will be deleted if its fall into a
factor (Burn & Grove, 2005). The related items will be clustered, if the theory is truly
reflected.

b) Contrasted or known group validity refers to ability

of instrument identifies two groups of individuals who are suspected to score
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extremely high or low in the characteristics being measured by the instrument
(LoBiondo-Wood & Haber, 2006). Least two groups of sample who had opposing
response to the items of the scale are selected. In case of sensitive instrument, these
two groups should differ significantly. It revealed that evidence of construct validity
would be supported.

c) Multitrait-multimethod validity refers to involves
examining the relationship between instrument that should measure the same
construct and between those that should measure different constructs (LoBiondo-
Wood & Haber, 2006). The procedure involves measuring more than one construct
by means of more than one method so that one obtains a fully crossed method-by-
measure matrix (Devellis, 2003). The results of one of those measures should then
be correlated with the results of each of the others in a multitrait-multimethod
matrix.

4) Criterion-related validity is concerned with the statistical
testing of theoretical relationships within an instrument, between 2 instruments,
and/or an instrument and an event that occurs before, during, or after an instrument
is used to measure the concept of interest (Higgins & Staub, 2006). The instrument is
said to be valid if its scores correlate highly with score on the criterion (Polit & Beck,
2004). There are two ways to examine the criterion-related validity as follows:

a) Predictive validity refers to “the adequacy of an

instrument in differentiating between people’s performance on some future
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criterion” (Polit & Beck, 2004). Therefore the criterion of instrument must be
administered sometime after the predictor instrument (Talbot, 1995).

b) Concurrent validity refers to “ability to detect a
positive or negative statistical relationship between two instruments simultaneously
measuring the same concept at the same time or how well an instrument correlates
with another instrument that is known to be valid” (Dempsey & Dempsey, 2000).
It was reported as a correlation coefficient (r) (Higgins & Staub, 2006).

Reliability
Reliability of instrument denotes the consistency of measures and
indication of the extent of random error in the measurement method (Burn & Grove,
2005). If the same individuals are measured under the same conditions, a reliable
measurement procedure will produce identical or nearly identical measurements
(Gravetter & Forzano, 2003). Coefficient is usually expressed reliability of instrument
(Dempsey & Dempsey, 2000). It ranges from 0 to 1. The more reliable is the closer
to 1. The reliable coefficient of instrument is 1 indicate a perfect reliability; while
coefficient is 0 indicate no reliability. The lowest acceptable coefficient value is .80
(Burn & Grove, 2005; Dempsey & Dempsey, 2000). There are three ways for reliability
testing: internal consistency, stability, and equivalence.
1)  Internal consistency or homogeneity is instrument’s
attribution which reflects that items measure the same concept (LoBiondo-Wood &

Haber, 2006). The most widely used for reliability aspect is internal consistency which
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is economical and the best means for assessing measurement error in psychosocial
instruments (Polit & Beck, 2004).

2) Stability is “the same results will be obtained over repeated
administration of instrument” (De Muth, 2014). The sets of data are statistically
compared. Understanding the concept of interest, the time between measurement,
and intervening factors are required for assessing stability of measurement (Higgins &
Staub, 2006). It is usually referred to as test-retest reliability. Test-retest reliability is
the administration of the same instrument to the same subjects under similar
conditions on two or more occasions. It was reported as a correlation coefficient (r)
(Higgins & Staub, 2006; LoBiondo-Wood & Haber, 2006).

3) Equivalence is focused on the comparison of two versions
of the same paper and pencil instrument or of two observers measuring the same
event (Burn & Grove, 2005). The resulting data can then be used to calculate an
index of equivalence or agreement. That is, a reliability coefficient can be computed
to demonstrate the strength of the relation between the observes’ rating (Polit et al,,
2001).

The important approaches of instrument development are validity
and reliability. If an instrument is unreliable, it lacks adequate validity or cannot
possibly be valid (Polit & Beck, 2004; Polit et al., 2001). An instrument cannot validly
be measuring the attribute of interest if it is erratic or inaccurate and an instrument

can be reliable, however, without being valid (Polit et al, 2001). Therefore,
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establishing validity and reliability represent the accuracy and quality of new
instrument.

7. Developing scoring and interpretation of the test score

In this step, the level of medication adherence is created on the basis of the
MAS total scores. The MAS score should indicate the level of medication adherence;

the higher the score, the higher the medication adherence.



CHAPTER IlI

METHODOLOGY

This chapter explained the research methodology of the study. Describing
seven steps of the instrument development procedure include 1) clarifying and
determining the concept, 2) generating an item pool, 3) determining the format for
measurement, 4) the initial item pool reviewed by experts, 5) conducting preliminary
item tryout for item review, 6) conducting field-test for psychometric property
testing, and 7) developing scoring and interpretation of the scale score. In addition,
providing population, sample, the procedure used for collecting the data, and
providing an explanation of the statistics used to analyze the data were presented in
each step.

According to the first step of the instrument development, it was clarifying
and determining the concept using Delphi technique. The results were used in the
next step of generating an item pool; therefore, the results of Delphi technique were

presented in this chapter.

Research design
Quantitative methodologic research design (Polit & Beck, 2014) was used for

this study.
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Instrument Development Procedure

This study aimed to develop instrument to measure medication adherence
for persons with CAD. The instrument development procedure composed of seven
steps including 1) clarifying and determining the concept, 2) generating an item pool,
3) determining the format for measurement, 4) the initial item pool reviewed by
experts, 5) conducting preliminary item tryouts for item review, 6) conducting field-
test for psychometric property testing, and 7) developing scoring and interpretation
of the test score.

Step 1: Clarifying and determining the concept

Even though there are varieties of medication adherence definitions.
However, medication adherence in the context of persons with CAD has not been
described previously, and has been limited scientific evidence supported regarding
nursing perspective. Characteristic or attributes of medication adherence concept
that specific for persons with CAD is still unclear. Describing, explaining, and
predicting about medication adherence has been limited by the inability to capture
this concept in a way that is easily communicated, or documented. Therefore, the
aim of this phase was to clarify and determine medication adherence for persons
with CAD in nursing perspective through concept synthesis including classifying,
clustering and verifying the characteristic of medication adherence by using Delphi

technique.
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Population and sample
In this phase, the population was nurses who expert in cardiovascular
nursing and medication adherence for persons with CAD. The sample was divided
into three groups as inclusion criteria as follows:
1) Advance practice nurse
a) Having certification of advance practice nurse
b) Having experience in medication adherence among
persons with CAD more than three years
) Must be currently practiced in clinical setting
d) Willingness to participate in this study
e) Having sufficient time to participate in Delphi process
2) Nurse educator
a) Graduate of Ph.D. program
b) Teaching about medication adherence in persons
with CAD
) Having publications in medication adherence for
persons with cardiovascular disease
d) Willingness to participate in this study

e) Having sufficient time to participate in Delphi process
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3) Registered nurse
a) Having experience in medication adherence among
persons with CAD more than 10 years
b) Must be currently practiced in clinical setting
) Willingness to participate in this study
d) Having sufficient time to participate in Delphi process
Sample size
Regarding the appropriate number of subjects to involve in a
Delphi process, there is a recommendation that if the sample is quite similar, then
required minimum sample size 10-15 samples. Therefore, in this study, 17 expert
nurses include 14 advance practice nurses, two nurse educators, and one registered
nurse were participated.
Sampling technique
Purposive and snowball sampling procedure was used to
select the sample of 17 expert nurses. Snowball sampling was designed to identify
sample with particular knowledge, skills or characteristics. Snowball sampling was
done by asking nurse expert to nominate another person with the same trait for the
next subject, and continue in the same way until obtaining sufficient number of

subjects.
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Instrument
There are three instruments used in Delphi study including:

1) The Round 1 Interview guide.

According to literature reviewed, it found that there was no
existing characteristics or attributes of medication adherence for persons with CAD.
Therefore, two questions were used to interview the experts including “Would you
tell me the meaning of medication adherence from your perspective?” and “Please
tell me about characteristics of medication adherence for persons with CAD”.

1) The Round 2 Questionnaire

The researcher established this questionnaire from reviewed
literature, and analyzed the data in the first round. The data from interviewing was
verbatim recorded, then, analyzed by using content analysis. The statements that
reflected characteristic of medication adherence for persons with CAD were
identified. Then, the statements from literature reviewed and interviewing that either
the same or so similar were classified. After that, looking for and combining classified
statements that seem to relate closely or overlap. Finally, a name for the cluster
that accurately represents characteristics of medication adherence was chosen. Four
names of cluster including 1) knowing about medication properly, 2) storing
medication appropriately, 3) self-regulating in taking medication adherence correctly
and continuously, and 4) participating in medication treatment plan were chosen.

Then, the researcher generated item pool by using the analyzed statements.
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The scale consists of 47 items covering 4 domains including
knowing about medication properly (10 items), storing medication appropriately (6
items), self-regulating in taking medication adherence correctly and continuously (22
items), and participating in medication treatment plan (6 items). Each item was five
rating scale Likert type (1 = strongly disagree, 2 =disagree, 3 = neutral, 4 = agree, and
5 = strongly agree).

3) The Round 3 Questionnaire

This questionnaire was established based on the results of
Delphi round 2. The data from the second round was analyzed using median (Mdn),
and inter-quartile range (IR). Comment and suggestion of experts were used to revise
or add in the scale. The round 3 questionnaire consists of 47 items covering four
domains including knowing about medication properly (10 items), storing medication
appropriately (6 items), self-regulating in taking medication adherence correctly and
continuously (22 items), and participating in medication treatment plan (6 items).
Fach item was five rating scale Likert type (1 = strongly disagree, 2 =disagree, 3 =
neutral, 4 = agree, and 5 = strongly agree), and added an indication of the overall
group response to that item and the individual’s own response.

The questionnaire was stemmed from group opinion;
therefore, they are more valid than a decision made by a single person. The process
is based on expert opinion from the real clinical situation providing confirmative

judgments. In addition, the process of the Delphi combining an open first qualitative
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round, allows experts to generate scale items and the continual succession of rounds
allows the opportunity to review and judge the appropriateness. Based on these
assumptions, numerous writers claim that the Delphi provides evidence of content
(Huang, Lin, & Lin, 2008; Keeney et al., 2011; Morgan, Lam-McCulloch, Herold-Mcllroy,
& Tarshis, 2007).
Data collection
Data was collected after getting permission from the director of each
hospital, the dean of each faculty, and expert nurses. If the participants do not want
to answer the questionnaires, or do not have sufficient time to participate in Delphi
process, they have the right to withdraw themselves from the study at any time
without a penalty.
Delphi Round 1: Face-to-face interviews
The aim of the first round was to identify and classify the
characteristics of medication adherence from nursing perspective. Experts were one-
to-one interviewed to respond specific questions on definition, and characteristics of
medication adherence for persons with CAD from their perspective by using the
Round 1 Interview Guideline. The data from interviewing were verbatim recorded,
then, analyzed by using content analysis. The statements that reflected characteristic
of medication adherence were identified. Then, the statements that very similar were
classified. After that, looking for and combining classified statements that seem to

relate closely or overlap. Lastly, choosing a name for the cluster that accurately
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represents characteristics of medication adherence. In this process, the researcher
conducted under supervised of advisors. The time for collecting data in the first
round was 48 days (November 6, 2013 to December 23, 2013).

Delphi Round 2: Postal round

The aim of this round was to cluster the characteristics of
medication adherence. The same expert panels who had participated in the first
round were asked to complete Round 2 Delphi questionnaire which was posed to
them and included a stamped addressed envelope for ease of return. The expert
panels were asked to rate each statement on a five-point scale from strongly
disagree to strongly agree, asked to optionally comment on each statement, and
asked to return the completed questionnaire within two weeks using the enclosed
stamped addressed envelope or E-mail. In this round, the time for collecting data
was 19 days (January 20, 2014 to February 7, 2014).

Delphi Round 3: Postal round

The purpose of the third round was aimed to verify the
medication adherence concept. The experts were asked to re-rate the items in the
lisht of the overall group response using the Round 3 Delphi questionnaire. The
experts were asked to return the completed questionnaire within two weeks using
the enclosed stamped addressed envelope or E-mail. The researcher analyzed the

data from the third round to get consensus in the selection statement that represent
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characteristics of medication adherence for persons with CAD. In this round, the time
for collecting data was 18 days (March 4, 2014 to March 21, 2014).

Sample motivation

In this study, the researcher kept the expert panel motivated and
interested enough to complete and return all the Delphi rounds questionnaires
which were sent to them by keeping the panel up to date with the progress of the
Delphi.

Data analysis

The data were analyzed by using content analysis and descriptive
statistic include percentage, median (Mdn), interquartile range (IR), and consensus
level of agreement. Criteria for gaining consensus in the selection statement that
represents characteristics of medication adherence was median equal to or greater
than 3.50, interquartile range equal to or less than 1.50, and consensus level of

agreement more than 70% (Keeney et al., 2011).
Results
Definition of medication adherence from nurse expert

Nurse experts defined medication adherence as “taking medication as
prescribed by their doctor”, “taking medication as prescribed by their doctor

correctly”, “not only taking medication, but also storing medication, and participation

in medication treatment”.
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Characteristics of medication adherence

After the first round, 47 statements that reflected characteristic of
medication adherence were identified. Three statements that very similar were
deleted. Therefore, of 47 statements were reduced to 44 statements. After that,
looking for and combining classified statements that seem to relate closely or
overlap. Lastly, choosing a name for the cluster that accurately represents
characteristics of medication adherence including knowing about medication properly
(10 statements), storing medications appropriately (6 statements), self-regulating in
taking medication as prescribes correctly and continuously (22 statements), and
participating in medication treatment plan (6 statements).

The second round aimed to cluster the characteristics of medication
adherence using consensus of the expert panel. A total of 17 questionnaires were
returned in this round, representing a response rate of 100%. In second round, 42
statements were gained consensus to be medication adherence for persons with CAD
covering four clusters. As shown in table 2, knowing about medication properly
consist of eight statements (Mdn = 4.52-4.64, IR = 0.80-1.47). Storing medications
appropriately consist of six statements (Mdn = 4.64-4.69, IR = 0.61-1.02). Self-
regulating in taking medication as prescribes correctly and continuously consist of 22
statements (Mdn = 4.52-4.71, IR = 0.57-1.40). Lastly, participating in medication

treatment plan consist of six statements (Mdn = 4.64-4.69, IR = 0.60-0.90).
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The third round aimed to verify the medication adherence concept
using consensus of the expert panel. A total of 17 questionnaires were returned in
this round, representing a response rate of 100%. In the third round, 42 statements
were verified and gained consensus to be medication adherence for persons with
CAD covering four clusters. As shown in table 2, knowing about medication properly
consists of eight statements (Mdn = 4.52-4.64, IR = 0.80-1.06, and consensus level of
agreement = 94.1-100%). Storing medications appropriately consists of six statements
(Mdn = 4.69-4.75, IR = 0.50-0.61, and consensus level of agreement = 94.2-100%).
Self-regulating in taking medication as prescribes correctly and continuously consists
of 22 statements (Mdn = 4.57-4.80, IR = 0.50-0.91, and consensus level of agreement
= 88.2-100 %). Lastly, participating in medication treatment plan consist of six
statements (Mdn = 4.67-4.75, IR = 0.50-0.65, and consensus level of agreement =
100%).

Based on the results in the third round, 15.14% of the experts
changed their answers. Therefore, the researcher stopped for collecting the data at

Round 3.
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Table 2 Consensus of expert panel reached on characteristics of medication

adherence
Round 2 Round 3
consensus
Dimension/Statement level of
Mdn IR Mdn R
agreement
(%)

Knowing about medication properly

1. Knowing how to take medicines 464 0.80 4.64 0.80 100
correctly

2. Knowing the disadvantage if they 461 091 4.64 0.80 100
don’t take the medicine

3. Knowing the benefit of each 461 096 461 091 100
medicine they use

4. Knowing how to evaluate drugs 457 126 457 097 100
usage

5. Knowing how to perform when side 457 126 457 097 100
effect occurred

6. Knowing how to store medicines 452 147 457 1.03 100

7. Knowing how to prepare medicine 452 100 452 1.00 100

8. Knowing the side effects of each 452 128 452 1.06 94.1
medicine they use

Storing medication appropriately

9. Never leave pills out of foil before 469 0.61 475 0.50 100

time to take

10. Storing sublingual drugs into the 469 0.61 475 0.50 100

brown container, bottle, or bag that

protected from light
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Table 2 Consensus of expert panel reached on characteristics of medication

adherence (Continued)

Round 2 Round 3
consensus
Dimension/Statement level of
Mdn IR  Mdn IR
agreement
(%)
11. Discard drug expired a67 065 473 053 100

12. Keeping medicines in sealed container 464 080 4.69 0.61 100

13. Keeping medicines in right place 464 1.02 469 061 94.2
14. Never keep all drugs in the one 460 083 469 061 94.2

container

Self-regulating in taking medications correctly and continuously

15. Taking medicine with right dose 469 061 480 0.50 100
16. Taking medicine regularly 469 061 475 0.50 100
17. Taking medication as prescribed 471 057 475 0.50 100

continuously throughout the duration of

the treatment
18. Refill medication continuously 471 057 475 0.50 100
19. Ask for help from relatives or caregivers  4.71  0.57 4.75 0.50 100
in case of having problem about drug
usage at home
20. Taking right medicine 469 061 473 0.53 100
21. Taking medication with right method 467 0.65 473 0.53 100
22. Taking medicine with right time of drug ~ 4.69 0.61 4.73 0.53 100

schedule
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Table 2 Consensus of expert panel reached on characteristics of medication

adherence (Continued)

Round 2 Round 3
consensus
Dimension/Statement level of
Mdn IR Mdn R
agreement
(%)
23. Taking medicine as prescribed by their 469 061 473 0.53 100
doctor
24. Never stop to take medication even 469 0.61 473 0.53 100
feel better
25. Never use drugs of the other even same 4.67 0.65 4.71 0.57 94.1
medicine or symptom
26. Never adjust dose without doctor order  4.67 0.65 4.71 0.57 88.2
27. Bring medicine when go out home 464 140 471 0.57 94.1
28. Self-directing to take medicine as 467 065 471 0.57 100
prescribed continuously
29. Ask health care team in case of having 464 083 4.69 0.61 100
problem about drug usage during living
at home
30. Seek for other caregiver if having 461 096 469 061 100
limitation to take care of themselves for
drug usage
31. Taking medication completely 464 090 4.67 0.65 94.1
32. Ask their relatives for drug preparation 464 083 4.67 0.65 94.1
33. Use appropriate devices for drug usage 457 1.13 4.64 0.80 100

such as pill box, pill splitter, diary, or

alarm clock
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Table 2 Consensus of expert panel reached on characteristics of medication

adherence (Continued)

Round 2 Round 3
consensus
Dimension/Statement level of
Mdn IR Mdn R
agreement
(%)
34. Ask for their relatives’ help for drug 461 091 464 0.80 100
regulation
35. Never use supplementary food, herb, 461 120 461 0091 100
fruit juice that interfere drug
effectiveness
36. Ask pharmacists for instructions on how 452 1.15 457 0.87 94.1
to use drugs correctly in case of
receiving unfamiliar drug
Participating in medication treatment plan
37. Sharing information with a doctor for 469 0.60 475 0.50 100

adjusting the medication treatment

harmonize with daily life pattern

In nursing point of view, the characteristics of medication adherence differed

from existing definition in previous studied. Most of the studied defined medication

adherence based on WHO’s definition which was defined as the extent to which

patient’ taking medication with agreed recommendations from a healthcare provider

(World Health Organization, 2003). The meaning of medication adherence focused on

physical action--take medication as prescribed (Anderson et al., 2010; Dunbar-Jacob
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et al,, 2003; Hauptman, 2008; Klein et al., 2006; Osterberg & Blaschke, 2005; Wu,
Moser, Lennie, & Burkhart, 2008).

From this finding, it was clear that medication adherence was described not
only taking medication as prescribed, but also doing something that related to taking
medication was required. Persons with CAD need a long term medication therapy to
prevent disease progression and recurrent cardiovascular events (Pflieger et al., 2011).
Medication treatment for persons with CAD is a complex. Therefore, persons with
CAD have to know about medications that they used including how to take
medicines correctly, the disadvantage if they don’t take them, the benefit of each
medicine they use, how to evaluate drugs usage, the side effects of each medicine,
how to perform when side effect occurred, how to prepare medicine, and how to
storage medicines. Moreover, medicines are an important part of treatment, using
medicines correctly can lower the risk of having a heart attack or dying from coronary
artery disease. Thus, they have to regulate themselves correctly and continuously in
taking prescribed medication.

In addition, medication adherence is depended on the collaborative
relationship between patient and healthcare provider (Cohen, 2009). The
participation in a medication treatment plan is one attribute of medication
adherence for persons with CAD. Likewise, one studied found that communicating
and negotiating the regimen is an attribute of medication adherence among persons

with chronic disease (Huang & Chen, 2014). When patients involve in decision making
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regarding their medications taking so that they have a sense of ownership and they
are partners in the treatment plan (Jimmy & Jose, 2011). To participate in medication
treatment plan, persons with CAD have to observe common side effects of the drugs,
evaluate their symptoms after medication taking, share information with a doctor for
adjusting the medication treatment with daily life pattern, inform the doctor in case
of having possible side effects or complications to adjust drug prescription, inform
the doctor if they have any question about drug usage, and set agreement with their
doctors to select appropriate medication treatment.

Lastly, storing medications appropriately is the one attribute of medication
adherence among persons with CAD. Medicines should always be kept in the right
way. Improper storage can affect the effectiveness and shelf life of the medicines.
Therefore, storing medications appropriately is necessary for persons with CAD.

The findings of this study contribute to the concept of medication
adherence for persons with CAD. It was an initial attempt clarifying nursing
perspective on medication adherence. Defining medication adherence appropriately
is crucial for instrument development to measure this concept.

Based on concepts synthesis results, medication adherence composed of
four constructs include knowing about medication properly, storing medication
composed of four constructs include knowing about medication properly, storing

medication appropriately, self-regulating in taking medication correctly and
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continuously, and participating in medication treatment plan. The conceptual

framework in this study showed in figure 1.

Medication Adherence

Knowing about

medication

properly

Storing
medications

appropriately

Self-regulating in
taking medication
correctly and

continuously

Participating in
medication

treatment plan

Figure 1 Conceptual framework of the present study

The operational definition of medication adherence for persons with

CAD was written based on this conceptual framework.

Step 2: Generating an item pool

Generating item pool was developed in Thai language. The strategies for

creating the initial pool of items were based on the operational definition of the

medication adherence, and Thai context. Each item was constructed by writing a

short declarative statement reflecting all characteristic of medication adherence for

persons with CAD. Generating item pool of the first draft of the MAS was covered all

aspect of the operational definitions. Forty-two items in Dephi were used as items of

the questionnaire, and three items were added in the scale. The first draft of the

MAS consist of 47 items covering four attributes of the medication adherence
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concept, knowing about medication (8 items), storing medication appropriately (9
items), self-regulating in taking medication correctly and continuously (23 items), and
participation in medication treatment plan (7 items) (see Appendix F).

Step 3: Determining the format for measurement

Determining the manifest of measurement was considered early and
occurred simultaneous with the generation of items. In this study, medication
adherence was designed to be assessed by five categorical ratings item format, and
the item analysis was summated ratings procedure called Likert scaling, as illustrated
in appendix G.

Step 4: The initial item pool reviewed by expert

Logical judgment by a group of experts who were knowledgeable in the
content area was used to review the 47 items of the pool of the first draft. A panel
of seven professional experts including five nurse instructors in cardiovascular nursing
and had experienced in medication adherence, and two researchers in instrument
development were asked to rate each scale item in terms of its relevance to
medication adherence of persons with CAD. Four-point scale was used as
recommended in literature to avoid having a neutral and ambivalent midpoint: 1 =
not relevant, 2 = somewhat relevant, 3 = quite relevant and, 4 = high relevant.
Content validity was obtained by computing content validity index (CVI) for each

item and scale. Then, the pool of the first draft were revised, or deleted following
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comments and suggestions of the experts. The second draft of the scale was
emerged after content validity testing.
Step 5: Conducting preliminary item tryouts for item review
Before the researcher has a printed item in final form for a field test. The
second draft of the scale was preliminary item tryout in a small group of persons
with CAD for testing readability, difficulty, and relevancy for persons with CAD’s
conditions. Preliminary item tryout is fairly informal.
Population and sample
In this phase, the population was persons with CAD who attended at
out-patient heart clinics of tertiary hospitals in Thailand. The sample was persons
with CAD who attended at out-patient heart clinics of two tertiary hospitals including
Police hospital, and Chonburi hospital. The samples were asked to participate in the
study if they met with the inclusion criteria as follows:
1) Diagnosed with CAD by the physician and reported in their
medical record at least three months preceding entry to the study.
2) Receiving medication treatment at least 3 month preceding
entry to the study.
3) Age equal to or more than 18 years old

4) Able to communicate in Thai language
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An exclusion criterion was as follows:
1) Having unstable condition or a life threatening of CAD such as
severe chest pain, acute MI.
Sample size
The preliminary study was conducted to try out item on a small
sample of examinees. It is necessary to use as few as 15 to 30 subjects for the
pretest item tryouts (Crocker & Algina, 1986). In this study, 30 persons with CAD were
recruited.
Sampling technique
Convenience sampling was used to select the participants into
the study.
Data collection procedure
1) After got the permission from the Institutional Review Board (IRB),
the researcher made appointments with head nurse of outpatient heart clinics in
each hospital, informed them about the objectives, process of the study, and asked
them for cooperation.
2) The researcher reviewed of patient’s medical records and made a
list of the participants who met the inclusion criteria of the study.
3) Each patient was invited to participate the study. Those who agree
to participate, explained the objective of the study, process of the study, and the

right to participate in this study.



75

4) The researcher gave the participant information sheet and informed
consent form to them, explained the details of both forms, and asked to sign the
informed consent form before data collection.

5) The researcher gave all the questionnaires to the patients.

6) The participants were asked to complete the questionnaires by
themselves. Then, the researcher /or research assistants proved the questionnaires
for completeness of the data. Participants were asked to answer any missing items.

The researcher used this opportunity to observe participant’ reactions
during testing, nothing such behaviors as long pauses, scribing, or answer-changing,
which may indicate confusion about particular items. After the testing session, the
participants were invited to comment and suggestion on each item. Comment and
suggestion of the samples was considered to add in original item contents. The final
draft of the scale was emerged after deleted and revised.

Step 6: Conducting field test for psychometric property testing

Field testing was conducted for psychometric property testing of the final
form of the MAS. The expected outcome of this step is a valid and reliable scale
instrument of measuring medication adherence for persons with CAD. This step
typically involves the administration of the final draft of the MAS to a large group of
persons with CAD for psychometric property testing including validity and reliability

testing. Two types of validity were tested including content validity using I-CVI and S-
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CVI/Ave, and construct validity using confirmatory factor analysis. Two types of
reliability were tested including internal consistency index by Cronbach’s alpha, and
stability using test-retest correlation.
Population and sample
In this phase, the population was persons with CAD who attended at
out-patient heart clinics of tertiary hospitals from five geographic areas of Thailand
including Bangkok, Central, North, Northeast, and South. The sample were persons
with  CAD who attended at out-patient heart clinics of seven tertiary hospitals
including Ramathibodi hospital, Police hospital, Chonburi hospital, Thammasat
hospital, Songkhlanakarin hospital, Sappasitthiprasong hospital, and Buddhachinaraj
Phitsanulok Hospital. The samples were asked to participate in the study if they met
with the inclusion criteria as follows:
1) Diagnosed with CAD by the physician and reported in their
medical record at least three months preceding entry to the study.
2) Receiving medication treatment at least 3 month preceding
entry to the study.
3) Age equal to or more than 18 years old
4) Able to communicate in Thai language
An exclusion criterion was persons with CAD have unstable condition

or a life threatening of CAD such as severe chest pain, acute MI.
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Sample size

The field test typically involves the administration of the MAS to a
large sample of examinees representative of those for whom the test is designed.
According to the purpose of field-testing was item analysis, reliability testing, and
validity testing. Criteria for set the sample size was 5 to 10 subjects per item
(Crocker & Algina, 1986; Devellis, 2003). The researcher calculated the sample size
since the second draft of the MAS which comprised of 43 items. Thus, the actual
sample comprises of 430 participants. The number of participants in this study was
457.

Sampling technique

A multi-stage random sampling procedure was used to select
participants into the study. The details were as follows:

1) According to Bureau of policy and strategy, there are five
geographic areas of Thailand including Bangkok, Central, North, Northeast, and South.
There are 47 tertiary hospitals in Thailand: eight hospitals in the Northern, eight
hospitals in the Northeastern, 12 hospitals in the Central region, eight hospitals in the
Southern, and 12 hospitals in Bangkok.

2) Using simple random sampling without replacement to select
the tertiary hospital in each region of Thailand. One hospital in the Northern

(Buddhachinaraj Phitsanulok), one hospital in the Northeastern (Sappasitthiprasong),
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two hospitals in the Central region (Chonburi and Thammasat), one hospital in the
Southern (Songkhlanakarin), and two hospitals in Bangkok (Ramathibodi and Police).
3) Using simple random sampling without replacement to select
the sample from each hospital. The researcher screened persons with CAD who had
appointments with physicians at outpatient heart clinics in each day. The participants
were recruited into the study if they met with inclusion criteria, and were excluded if

the met the exclusion criteria. Sampling technique shows as figure 2.

Thailand
(47)
I I I I
North Northeast South Central Bangkok
(7) (8) (8) (8) (12)
I I
| L |
Buddhachinaraj Sappasit Songkhla Rama
) Chonburi Trammesat Police
Phitsanulok thiprasong nakarin thibodi
65 65 65 65 65 65 67

Figure 2 Multi-stage random sampling
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Data collection procedure

In this phase, the data was collected by the researcher or research
assistants. The research assistant must be a nurse who graduated in master degree
(Nursing science). Before collecting the data, the researcher trained research
assistants of each hospital. The researcher explained regarding the objective, process
of the study, every item in the questionnaire, and given a guideline questionnaire in
order to clear the questions. Training them regarding the selecting participants, and
collecting the data. After research assistant training, it ready for data collection. The
details of data collection were as follows:

1) A letter asking for the permission to collect the data from the
Institutional Review Board (IRB) of each hospital.

2) After the permission, the researcher made appointments with head
nurse of outpatient heart clinics in each hospital, informed them about the
objectives, process of the study, and asked them for cooperation.

3) The researcher reviewed of patient’s medical records and made a
list of the participants who met the inclusion criteria of the study.

4) Each patient was invited to participate the study. Those who agree
to participate, explained the objective of the study, process of the study, and the

right to participate in this study.
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5) The researcher gave the participant information sheet and informed
consent form to them, explained the details of both forms, and asked to sign the
informed consent form before data collection.

6) The researcher gave all the questionnaires to the patients.

7) The participants were asked to complete the questionnaires by
themselves. Then, the researcher /or research assistants proved the questionnaires
for completeness of the data. Participants were asked to answer any missing items.

8) For the sample who willing to participate in stability testing, after
past two weeks, the researcher sent the same questionnaire and stamped addressed
envelope to the patients, and asked them to complete the questionnaires by
themselves, and then send to the researcher.

Step 7: Developing scoring and interpretation of the test score
In this step, the level of medication adherence was created on the basis of
the MAS mean scores. The MAS score should indicate the level of medication

adherence; the high score reflected the high medication adherence.

The procedures for developing the MAS can be summarized as shown in

fisure 3.
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1. Clarifying and determining the concept: concept synthesis through Delphi technique

Operational definition

2. Generating an item pool / 3) determining the format for measurement
The first draftlof the MAS (47 items)
4) The initial item pool reviewed by seven experts
The second draf‘lt of the MAS (43 jitems)

5. Conducting preliminary item tryouts for item review  (n=30)

The final draft of the MAS (31 items)
6. Conducting field test for psychometric properties testing (n=457)
(25 items)

v v v

Construct validity Internal consistency Stability

(Confirm factor analysis) (Cronbach’s alpha) (Test-retest)

7. Developing scoring and interpretation of the test score

Figure 3 The MAS development procedures
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Protection of the right of human subject

This study was conducted with the approval of the Institutional Review
Board (IRB) of Faculty of Medicine Ramathibodi Hospital, Mahidol University (ID 11-57-
92), Police hospital (33 75/57), Chonburi hospital (54/2557), Thammasat University
(153/2557), Faculty of Medicine, Songkhlanakarin  University (57-344-19-9),
Sappasitthiprasong hospital (005/2558), and Buddhachinaraj Phitsanulok Hospital
(111/57). Both written and verbal informed consents were obtained in Thai on the
same date as the data collection. The informed consent form was explain the
purpose of the study, benefits, risks, types of questionnaires, time, and tasks to be
completed. Permission was obtained from participants before the start of data
collection. If the participants do not want to answer the questionnaires, they have
right to withdraw themselves from the study at any time without penalty. Their
names were not use in the data; rather a code number was used to ensure

confidentiality. There was no harm to the participants in this study.

Data Analysis
The Statistic Package of the Social Science for Personal Computer (SPSS/PC)
version 22 and LISREL 8.53 were used for data analysis in this study. Before
conducting the data analysis, all data were screened through descriptive analysis in
order to detect missing data. The processes for data analysis were as follows:
1. Demographic characteristics of samples were analyzed by descriptive

statistics including frequency, percentage, mean, and standard deviation.
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2. Descriptive characteristics of the MAS were examined by using mean,
standard deviation, min, max, skewness, and kurtosis. Skewness measures the
symmetry of the distribution. Kurtosis measures the degree to which distribution is
peaked or flat relative to a normal distribution. The criterions for selecting the
appropriate items were considering skewness values which range from -1 to +1 (Hair
et al,, 1998), and kurtosis values which is less than 2 (Wagner et al., 1998).

3. Item-total correlation was proposed in terms of the precision of the item
indicating how strongly an individual item reflected the total scale. Psychometrically
strong items would have moderate to high correlations with the scale total and
individual items. Item-total correlation was calculated by using the Pearson product-
moment correlation. Regarding a common rule of thumb, the item-total correlation
should be between 0.20 and 0.70 (Idvall et al., 2002). Those less than 0.20 did not
contribute much to the measurement of the concept, while those greater than 0.70
were probably redundant. Therefore, items with an item total correlation of less than
0.20 will be deleted.

4. Content validity concerns the degree to which the items in an instrument
adequately represent the universe of content for the concept being measured (Polit
& Beck, 2014). Content validity index ranges from 0 to 1, and value of .90 or higher is
the standard for establishing excellence in a scale’s content validity (Polit & Beck,

2014).
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5. Confirmatory factor analysis was used to test construct validity. The factor
loading greater than .3 was accepted (Shore, Newton, & Thornton, 1990). Moreover,
the criteria for supporting the model good fit to empirical data are as follows:

Chi-square ()(2) values resulting in a non-significant difference level of
.05. However, there is a limitation to the chi-square test. The Chi-square is highly
sensitive to sample size especially if the observations are more than 200. According
to the sample in this study were 457. There for an alternative evaluation of the
Chi-square statistic is to examine the ratio of Chi-square to the degrees of freedom
(df) for the model (Siu, 2008). The )(z/df ratio fell within the recommended level less
than 3.

Root mean square error of approximation (RMSEA) is an extremely
informative criterion in evaluating model fit. The RMSEA index measures the
discrepancy between the observed and estimated covariance matrices per degree of
freedom (Steiger, 1990). RMSEA run on a continuum from 0 to 1. Values less than
0.05 indicate good fit, values up to 0.08 reasonable fit and values between 0.08 and
0.10 indicate mediocre fit (Siu, 2008).

Goodness- of- fit statistic (GFI) as an alternative to the Chi-square test
and calculates the proportion of variance that is accounted for by the estimated
population covariance (Tabachnick & Fidell, 2007). GFI values greater than 0.95 is

acceptable for model fit.
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The adjusted goodness-of-fit statistic (AGFI) also range between 0 and
1 and it is generally accepted that values of 0.90 or greater indicate well-fitting
models (Hooper, Coughlan, & Mullen, 2008).

6. Internal consistency reliability was used to examine the extent to which all
of the instrument’s items or subscale invoked the same attribute. Internal
consistency would be used Cronbach’s alpha coefficient to evaluate the MAS.
A value above .70 was considered satisfactory for the new scale (Nunnally &
Bernstein, 1994).

7. Test-retest reliability interested in how consistently examinees respond to
this form at different times. Pearson product moment correlation was used to test
stability of the MAS. The value of relationships was determined by the following

criteria: r > .51 = moderate relationship, and r > .70 =strong or high relationship.



CHAPTER IV

RESULTS

This study aimed to develop the MAS for persons with CAD, and to test
psychometric properties of the scale. The results were presented into three parts.
Firstly, describing the medication adherence scale for persons with CAD. Secondly,
explaining the psychometric properties of the scale. Lastly, explaining how to scoring

and interpretation of the MAS score.

The Medication adherence scale for persons with CAD

The MAS was developed to measure medication adherence for persons with
CAD. The details of the MAS development presented as following:

The first draft of the MAS

The first draft of the MAS was developed in Thai language based on the
operational definition of the medication adherence, and Thai context. The first draft
consist of 47 items covering four attributes of the medication adherence concept
including knowing about medication (8 items), storing medication appropriately
(9 items), self-regulating in taking medication correctly and continuously (23 items),

and participation in medication treatment plan (7 items).
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Medication adherence was designed to be assessed by five categorical
ratings item format, and the item analysis was summated ratings procedure called
Likert scaling, as illustrated in appendix G.

The first draft was reviewed by seven professional experts in terms of its
relevance to medication adherence of persons with CAD. Content validity was
obtained by computing content validity index (CVI) for both item level (I-CVI) and
scale level (S-CVI/Ave). The result showed that the first draft had I-CVI score ranged
from 0.71-1.00, and S-CVI/Ave score = .96 (see Appendix H). Regarding I-CVI greater
than 0.80 indicates of good content validity (Polit & Beck, 2004). Therefore, four
items which had I-CVI 0.71 were deleted. For the rest items were revised based on
comment and suggestion of the experts.

The second draft of the MAS

The second draft of the scale was emerged after content validity testing. It
composed of 43 items: knowing about medication (7 items), storing medication
appropriately (8 items), self-regulating in taking medication correctly and
continuously (21 items), and participation in medication treatment plan (7 items).

The second draft of the MAS was tried out in 30 persons with CAD for

testing readability, difficulty, and relevancy for persons with CAD’s conditions.
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Demographic Characteristics of the Sample for item tryout

Participants had age ranged from 44-81 years, a mean age of 63.17 years
(SD =10.29), with most frequency between 61-70 years (36.7%). Most of them were
male (73.3%) and married (76.7%). Most of them had completed elementary school
(33.3%) and unemployed (36.7%). Income ranged from 0-60,000 baht/month
(Y: 16,090.00, SD=14,600.24). Length of illness ranged from 3-240 months
(Y=53.23, SD=69.06). Number of medicine ranged from 2-15 (Y=6.30, SD=2.51).
Demographic characteristics of the sample were presented in Table 3.

Table 3 Demographic characteristics of the sample for item tryout (N = 30)

Demographic characteristics Number Percentage
Gender
Male 22 73.3
Female 8 26.7

Age 44-81 years, X =63.17, SD=10.29

41-50 years 5 16.7
51-60 years 7 233
61-70 years 11 36.7
71-80 years 6 20.0
81-90 years 1 33

Marital Status
Single 4 133
Married 23 76.7
Widowed 3 10.0
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Table 3 Demographic characteristics of the sample (N=30) (Continued)

Demographic characteristics Number Percentage

Education level

No education 2 6.7
Elementary school 10 33.3
Secondary school 2 6.7
High school 4 133
Diploma a4 133
Bachelor's degree 7 23.3
Higsher than Bachelor's degree 1 33
Occupation
Unemployed 11 36.7
Employee 1 33
Company officer 1 3.3
Merchant a4 13.3
Government official aq 13.3
Self-employed 1 33
State enterprise employee 1 33
Others 7 233
Income 0-60,000 baht/month, Y =16,090.00, SD=14,600.24
No income 3 10.0
Less than 5,000 baht/month 6 20.0
5,001-10,000 baht/month 5 16.7
10,001-15,000 baht/month 3 10.0
15,001-20,000 baht/month 2 6.7

20,001-25,000 baht/month 6 20.0
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Table 3 Demographic characteristic of the sample (N=30) (Continued)

Demographic characteristics Number Percentage
25,001-30,000 baht/month 2 6.7
More than 30,001 baht/month 3 10.0

Length of illness 3-240 months, Y =53.23, SD=69.06

3-60 months 22 73.3
61-120 months 3 10
121-180 months 3 10
181-240 months 2 6.7

Number of medicine 2-15, X =6.30, SD=2.51

1-3 2 6.7
4-6 18 60

7-9 7 233
10-12 2 6.7
13-15 1 3.3

In this step, the time used for answering the questionnaire varied, ranging
from 10 to 20 minutes. Between answering the questionnaire, they asked in some
items. The results of item tryout were presented as follows:

ltem 12 “| keep sublingual drug in brown container”. Most of participants
suggested that they do not use sublingual drug prescribed by their doctor. Therefore,
they cannot answer this question. Moreover, consideration on item 11 “| keep
medicines in their original packs that | receive from a hospital”, the participants
suggested that it’s the same meaning. In addition, based on expert ‘suggestion in

Delphi process, keeping sublingual in brown container, may not occur in persons with
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CAD who don’t have angina pectoris. Thus, the researcher kept item 11, and deleted
item 12.

ltem 14 “| dispose all medicines that expire or deteriorate”

ltem 15 “| dispose all medicines that do not have any or clear labels”

Most of participants suggested that doctor orders cardiac medication for
them around 1-2 months. Moreover, pharmacist will check drug expire or deteriorate,
and clear the labels of drug information, and confirm them with the participant.
Therefore, the action in item 14 and item 15 may not occur in persons with CAD who
continued to meet appointment with their doctor on time. Thus, the researcher
considered to delete item 14, and item 15.

ltem 18 “I check the name of the medicines before taking” According to the
name of medicines was written in English. Most of them (33.3%) completed
elementary school. They suggested that they cannot read English. Moreover,
consideration on item 16 “I read carefully all information leaflets and all the labels
on containers before taking medicines”, the participants suggested that it’s the same
meaning. Thus, the researcher considered to delete this item.

ltem 26 “I apply other tools; for example, a medical container, alarm clock,
or note book, to warn me about taking medicines”. Most of participants suggested
that they can take medication by themselves. They do not use any tools to warn
them. In addition, based on expert ‘suggestion in Delphi process, applying other

tools to warn the participants about taking medicines may occur in persons with CAD
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who always forget to take medicine frequently. Thus, the researcher considered to
delete this item.

ltem 28 “I ask my relatives, who take care of me, for help when | have a
problem regarding the use of medicines at home” Most of participants suggested
that they can take medication by themselves. They do not ask for help from the
others. In addition, based on expert ‘suggestion in Delphi process, asking for help
may not occur in persons with CAD who had ability to self-care. Thus, the researcher
considered to delete this item.

ltem 30 “l ask the pharmacist giving me medicines about how to use them
when | have new or unfamiliar medicines”

ltem 31 “I ask the pharmacist giving me medicines when | do not understand
a word appears on the medical labels or face with an unclear medical instruction”

Most of participants suggested that they were CAD for a long time, and the
doctor ordered the same medication. Even if the doctor changed the order, the
pharmacist already gave them about how to use the new or unfamiliar medicines.
Thus, the researcher considered to delete item 30, and item 31.

ltem 33 “If | have a problem regarding the use of medicines, | will wait to ask
the doctor, pharmacist, and nurse on the day of appointment.

ltem 39 “I inform the doctor when | have uncommon symptoms or serious

reactions caused by medicines”
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Most of participants suggested that they were CAD for a long time, and the
doctor ordered the same medication. They don’t have any problem regarding the
use of medicines, or don’t have uncommon symptoms or serious reactions caused
by medicines. Thus, the researcher considered to deleted item 33, and item 39.

ltem 40 “I inform the doctor when | use other medicines that are not
prescribed by the doctor”

[tem 41 “| inform the doctor when | use other Vitamin, mineral and herbal
supplements that are not prescribed by the doctor”

Most of participants suggested that they were CAD for a long time, and the
doctor, pharmacist, and nurse teach them that they have to use only medication
that doctor orders. Therefore, they don’t use other medicines, vitamin, mineral, or
herbal supplements that are not prescribed by the doctor. Thus, the researcher
considered to deleted item 40, and item 41.

In summary, 12 items were deleted in this phase. For the rest items were

revised based on comment and suggestion of the participants.



94

The final draft of MAS

The final draft of MAS consist of 31 items covering four constructs; knowing
about medication properly (7 items), storing medication appropriately (5 items), self-
regulating in taking medication correctly and continuously (15 items), and
participating in medication treatment plan (4 items).

The final draft of MAS was field tested in 457 persons with CAD for item
analysis, and psychometric property testing. The results were presented as follows:

Demographic Characteristics of the Sample for field testing

Participants had age ranged from 32-89 years, a mean age of 64.94 years
(SD =11.23), with most frequency between 61-70 years (31.5%). Most of them were
male (67.4%) and married (74%). Most of them had completed elementary school
(46.6%) and unemployed (33.3%). Income ranged from 0-150,000 baht/month (X =
14,154.19, SD=17472.90). Length of illness ranged from 3-480 months (Y: 66.46,
SD=71.39). Number of medicine ranged from 1-15 (§:6.37, SD=2.44). Demographic

characteristics of the sample were presented in Table 4.



Table 4 Demographic characteristics of the sample for field testing (N = 457)

95

Demographic characteristics Number Percentage
Gender
Male 308 67.4
Female 149 32.6
Age 32-89 years, X =64.94, SD=11.23
31-40 years 7 1.5
41-50 years 38 8.3
51-60 years 115 25.2
61-70 years 144 315
71-80 years 114 25.0
81-90 years 39 8.5
Marital Status
Single 33 7.2
Married 338 74.0
Widowed 72 15.8
Divorced 14 3.1
Education level
No education 35 7.7
Elementary school 213 46.6
Secondary school 52 11.4
High school 54 11.8
Diploma 28 6.1
Bachelor's degree 59 12.9
Higher than Bachelor's degree 16 35
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Table 4 Demographic characteristics of the sample for field testing (N=457)

(Continued)
Demographic characteristics Number Percentage
Occupation
Unemployed 152 33.3
Employee a6 10.1
Company officer 10 2.2
Merchant a4 9.6
Government official 59 12.9
Self-employed a1 9.0
State enterprise employee 6 1.3
Others 99 21.7
Retired government official 51 11.2
Agriculture a8 10.5

Income  0-150,000 baht/month, X =14.154.19, SD=17472.90

No income 34 7.0
Less than 5,000 baht/month 149 32.6
5,001-10,000 baht/month 88 19.3
10,001-15,000 baht/month 33 1.2
15,001-20,000 baht/month 59 12.9
20,001-25,000 baht/month 19 4.2
25,001-30,000 baht/month 31 6.8

More than 30,001 baht/month 44 9.6
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Table 4 Demographic characteristics of the sample for field testing (N=457)

(Continued)

Demographic characteristics Number Percentage

Length of illness 3-480 months, Y =66.46, SD=71.39

3-60 months 302 66.1
61-120 months 96 21.0
121-180 months 35 7.6
181-240 months 13 2.9
More than 240 months 11 2.4

Number of medicine 1-15, X =6.37, S.D.=2.44

1-3 art 10.3
4-6 216 ar7.2
7-9 144 31.6
10-12 a2 9.1
13-15 8 1.8

Demographic characteristics of the 31 items MAS
As shown in Table 5, the mean scores of the 31 items MAS was 4.46 (SD = 0.38). The
skewness of the overall MAS was -0.93, and kurtosis was 1.10. These indicated that
skewness values falling inside the range of -1 to +1 (Hair et al.,, 1998), 1998), and the
magnitude of the kurtosis is less than 2 (Wagner et al,, 1998) that represented the
scale characteristics of normal distribution.

When considered in each dimension, the results showed that mean scores

ranging from 3.97 to 4.73, with standard deviation ranging from 0.35 to 0.85. There
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were two dimensions which had characteristics of normal distribution including
knowing about medication properly, and participation in medication treatment plan,
which had skewness values were -1.08, and -0.71, respectively, and kurtosis values
were -0.39, and 1.673, respectively. On the other hand, there were two dimensions
which had characteristics of non-normal distribution including storing medication
appropriately, and  self-regulating in  taking medication correctly and
continuously, which had skewness values were -2.21, and -1.58, respectively, and
kurtosis values were 4.77, and 5.30, respectively.

Table 5 Demographic characteristics of the 31 items MAS (N = 457)

The overall Number Mean SD Skewness Kurtosis
MAS/Dimension of items
The overall MAS 31 4.46 0.38 -0.93 1.10
1. Knowing about 7 3.97 0.85 -0.71 -0.39

medication properly

2. Storing medication 5 4.73 0.48 -2.21 5.30
appropriately
3. Self-regulating in taking 15 4.63 0.35 -1.58 a.77

medication correctly
and continuously

4. Participating in 4 4.37 0.66 -1.08 1.67
medication treatment

plan
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Inter-Iltem Correlations of the 31 items MAS

As shown in Table 6, the results showed that inter-item correlation of the 31
items MAS ranging from 0.001 to 0.655. There are 40 paired-items from 465 paired-
items (8.60%) which had inter-item correlations in acceptable criteria (0.30-0.70).
There is 425 paired-items (91.40%) which had inter-item correlations less than 0.30.

There is no paired-item which had inter-item correlation greater than 0.70.
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Item-Total Correlations of the 31 items MAS

ltem-total correlations were proposed in terms of the precision of the item
indicating how strongly an individual item reflected the total scale. Psychometrically
strong items would have moderate to high correlations with the scale total and
individual items. This study used the corrected item-total correlation that correlates
the item being evaluated with all the scale items, excluding itself (Devellis, 2003).

As shown in Table 7, corrected item-total correlation of overall scale ranged
from 0.09 to 0.58. Item-total correlation of each dimension; knowing about
medication properly ranged from 0.38 to 0.58, storing medication appropriately
ranged from 0.17 to 0.24, self-regulating in taking medication correctly and
continuously ranged from 0.09 to 0.40, and participating in medication treatment
plan ranged from 0.24 to 0.47.

Twenty-five items which had an item-total correlation in acceptable criteria
(0.20-0.70), whereas, six items which had item-total correlation less than 0.20. There
was no item which had item-total correlation greater than .70. There for, this can

summarize that the scale was not redundancy.
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Table 7 Item-Total Correlation of the 31 item MAS (N=457)

Scale Scale Corrected Cronbach's
Mean if Variance Item-Total  Alpha if
The MAS
[tem if temm  Correlation ltem
Deleted Deleted Deleted

Knowing about medication
properly
ltem 1 (Know1) 134.48 123.64 a7 .80
ltem 2 (Know?2) 135.20 120.02 .50 79
ltem 3 (Know3) 134.57 122.24 .46 .80
ltem 4 (Know4) 133.82 129.65 .50 .80
ltem 5 (Knowb5) 134.34 121.63 .58 .79
ltem 6 (Know6) 134.74 121.13 .53 .79
ltem 7 (KnowT) 133.75 131.53 .38 .80
Storing medication
appropriately
ltem 8 (Storel) 133.51 136.67 17 .81
ltem 9 (Store2) 133.47 136.71 .20 .81
ltem 10 (Store3) 133.65 134.85 .18 .81
ltem 11 (Stored) 133.63 134.48 .24 .81

ltem 12 (Storeb) 134.00 130.08 24 .81
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Table 7 Item-Total Correlation of the 31 item MAS (N=457) (Continued)

Scale Scale Corrected Cronbach's
Mean if Variance Item-Total Alpha if
The MAS
[tem if temm  Correlation ltem
Deleted Deleted Deleted

Self-regulating in taking medication

correctly and continuously

ltem 13 (Self1) 134.92 120.45 .40 .80
ltem 14 (Self2) 133.88 129.39 33 .80
ltem 15 (Self3) 133.64 132.52 .39 .80
ltem 16 (Selfd) 133.78 133.29 32 .80
ltem 17 (Self5) 133.58 135.10 33 81
ltem 18 (Self6) 133.49 136.00 33 81
ltem 19 (Self7) 133.56 135.19 22 81
ltem 20 (Self8) 133.50 137.21 16 81
ltem 21 (Self9) 133.58 136.96 .09 81
ltem 22 (Self10) 133.68 136.59 .09 .81
ltem 23 (Self11) 133.53 135.55 26 81
ltem 24 (Self12) 134.50 123.02 .38 .80
ltem 25 (Self13) 133.55 135.68 .20 81
ltem 26 (Self14) 133.68 133.33 26 81
ltem 27 (Self15) 133.47 137.18 .18 81

Participating in medication

treatment plan

ltem 28 (Parl) 133.68 131.89 47 .80
ltem 29 (Par2) 133.89 130.48 37 .80
ltem 30 (Par3) 133.55 135.59 24 81

ltem 31 (Pard) 134.93 123.72 33 .81
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Regarding a common rule of thumb, the item-total correlation should be
between 0.20 and 0.70. Those less than .20 did not contribute much to the
measurement of the concept (Idvall et al, 2002). Therefore, six items which had
item-total correlation less than 0.20 (item 8, 10, 20, 21, 22, and 27) were considered
to delete.

Finally, the MAS consisted of 25 items covering four constructs including
knowing about medication properly (7 items), storing medication appropriately
(3 items), self-regulating in taking medication correctly and continuously (11 items),

and participation in medication treatment plan (4 items).

Psychometric properties of the MAS for persons with CAD

Testing psychometric properties of the MAS include validity and reliability.
Validity was investigated by content validity and construct validity. Reliability of the
MAS was tested by internal consistency reliability and test-retest reliability. The
results were presented as following:

Validity of the MAS

Both content and construct validity were tested to examine validity of the

MAS.
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Content validity of the MAS

The MAS was reviewed by a panel of seven experts. Content validity
was obtained by computing content validity index (CVI) for both item level (I-CVI) and
scale level (S-CVI/Ave). The result showed that the overall MAS had I-CVI score
ranged from 0.86-1.00, and S-CVI/Ave score = .99. In knowing about medication
properly, self-regulating in taking medication correctly and continuously, and storing
medication appropriately dimension had I-CVI score =1. Participating in medication
treatment plan dimension had I-CVI score ranged from 0.86-1.00 (Table 8).

Table 8 Content validity of the MAS

The overall MAS/Dimension Number of items ICV-

The overall MAS  (S-CVI/Ave score = .99.) 25 0.86-1.00
1. Knowing about medication properly 7 1.00
2. Storing medication appropriately 3 1.00
3. Self-regulating in taking medication 11 1.00

correctly and continuously

4. Participating in medication treatment 4 0.86-1.00
plan
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Construct Validity of the MAS

Confirmatory factor analysis was used to test construct validity of the
MAS. Before testing construct validity, testing assumption for the CFA include
normality, multicollinearity, Bartlett’s test of sphericity, and the Kaiser-Meyer-Olkin
Measure of Sampling Adequacy were examined (see Appendix |).

As shown in Appendix |, the data were sufficient for testing construct

validity by using CFA.

The Initial measurement model of the MAS

The initial measurement model of the MAS was indicated that
medication adherence consist of 25 items covering four constructs including knowing
about medication properly (7 items), storing medication appropriately (3 items), self-
regulating in taking medication correctly and continuously (11 items), and

participation in medication treatment plan (4 items) as shown in Figure 4.
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Figure 4 The initial measurement model of the MAS
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Assessment of overall model fit

The initial measurement model of the MAS was assessed the
overall model fit. The results showed inacceptable model fit with the data with
chi-square (}(2) = 1110.27, p-value (p) =0.00, degree of freedom (df) =271,
chi-square/df (}(2 /df) = 4.10, goodness of fit statistic (GFI) = 0.84, comparative fit
index (CFI) = 0.85, adjusted goodness of fit statistic (AGFI) = 0.80, root mean square
error of approximation (RMSEA) = 0.08. It was indicated that the initial model did not
fit with empirical data. Therefore, the hypothesized model was modified and

retested.
Model modification

Regarding model modification, the researcher added an error
covariance between 27 paired item under rationale consideration. To reduce the
residual values of each indicator, modification indices were modified.

After modifying the model, the results of the second-order CFA
showed that all indices of the overall model fit of the modified model met the
criteria for supporting good fit including low Chi-square values resulting in a non-
significant difference level of .05. The }(Z/df ratio fell within the recommended level
less than 3, GFI value equal to or greater than 0.90, AGFI values greater than 0.90,

and RMSEA value less than 0.08. The results indicated that the modified model had
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77253378, df=244, p=0.00, ' /df=2.19, GFI=0.91, AGFI=0.89, CFI=0.94, and

RMSEA=0.051 (Table 9).

Table 9 Comparison of the Goodness of Fit Measures between Initial model and

modified model of the MAS (N=457)

Goodness of Fit Index Criteria of Initial model Modified model

Goodness of fit

Chi-Square (}(2) Significant 1110.27 533.78
(p<.05) (p=0.00) (p=0.00)
(1 °/dp <3.00 4.10 2.19
Goodness of Fit Index (GFI) > 0.90 0.84 0.91
Root Mean Square Error of < 0.08 0.08 0.051

Approximation (RMSEA)

Comparative Fit Index (CFI) >0.90 0.85 0.94
Adjusted Goodness of Fit >0.90 0.80 0.89
Index (AGFI)

These results indicated that the modified factor structure
model was congruent with the empirical data, and under investigation the factor

structure in the modified model was possible to be the factor structure of the MAS

construct (Figure 5).
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As shown in Table 10, regarding factor loading of overall scale,
the result showed that all of items were statically significant at 0.01 which
standardized factor loading ranged from 0.22-0.85. Participating in medication
treatment plan, self-regulating in taking medication correctly and continuously,
storing medication appropriately, and knowing about medication properly dimension
had standardized factor loading 0.76, 0.73, 0.63, and 0.55, respectively. Square
multiple correlations (RZ) of dimension ranged from 0.31-0.58.

Consideration on factor loading of items in knowing about
medication properly dimension, the result showed that most of items were statically
significant at 0.01 which square multiple correlations R ranged from 0.18-0.60.
Standardized factor loading ranged from 0.43-0.77.

Regarding factor loading of items in storing medication
appropriately dimension, the result showed that most of items were statically
significant at 0.01 which square multiple correlations (R2) ranged from 0.05-0.14.
Standardized factor loading ranged from 0.22-0.38. There was one item (item 8)
which had standardized factor loading less than 0.3. It indicated that this item should
be considered for revision or deletion from the model.

Regarding factor loading of items in self-regulating in taking
medication correctly and continuously dimension, the result showed that most of
items were statically significant at 0.01 which square multiple correlations (Rz) ranged

from 0.05-0.37. Standardized factor loading ranged from 0.23-0.61. There was three
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items (Item 11, 12, and 19) which had standardized factor loading less than 0.3.
It indicated that these items should be considered for revision or deletion from the
model.

Regarding factor loading of items in participation in medication
treatment plan dimension, the result showed that all of items were statically
significant at 0.01 which square multiple correlations (RZ) ranged from 0.08-0.72.
Standardized factor loading ranged from 0.28-0.85. There was one item (item 25)
which had standardized factor loading less than 0.3. It indicated that these items
should be considered for revision or deletion from the model.

Table 10 Standardized factor loading, estimated factor loading, and item reliability of

the MAS (N=457)

Dimension/Item Standardized Estimated SE t- R
factor loading factor value
loading
Knowing about medication 0.55 0.59 0.08 7.58 031
properly
1) I know the benefit of the 0.58 0.71 - - 0.33

medicines as prescribed
by the doctor for me to
take (Know1)

2) | know unpleasant 0.61 0.86 0.09 951 0.38
symptoms that might be
caused by medicines
prescribed by the doctor
(Know?2)
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Table 10 Standardized factor loading, estimated factor loading, and item reliability of

the MAS (N=457) (Continued)

Dimension/Item Standardized Estimated SE t- R
factor loading factor value
loading
3) I know the disadvantage 0.59 0.77 0.08 9.63 0.35

if | do not take the
medicines prescribed by
the doctor (Know?3)

4) | know the right way to 0.61 0.44 0.04 957 037

take medicines (Know4)

5) I know the right way to 0.77 0.90 0.09 10.27 0.60
observe my symptoms
after taking a medicine
(Know5)

6) | know the right way to 0.71 0.91 0.09 10.09 0.50
do if I have an unpleasant
symptom caused by

taking a medicine (Know6)

7) I know the right way to 0.43 0.32 0.04 7.61 0.18
store medicines (Know7)

Storing medication 0.63 0.48 0.17 288 0.39

appropriately

8) | store medicines in a dry 0.22 0.13 - - 0.05

Place (Storage2)

9) I keep medicines in the 0.37 0.34 0.13 260 0.14
completely closed

containers (Storaged)
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Table 10 Standardized factor loading, estimated factor loading, and item reliability of

the MAS (N=457) (Continued)

Factor Standardized Estimated SE t- R
factor loading factor value
loading
10) | take medicines out of 0.38 0.65 0.25 2.61 0.14

their foil packs just
when | want to take
them (Storage5)

Self -regulating in taking 0.76 1.00 024 420 0.58

medication correctly and

continuously

11) I check an expiry date of 0.23 0.31 - - 0.05
medicines before taking
(Self1)

12) I read carefully all the 0.28 0.24 0.06 388 0.08
labels on containers
before taking medicines
(Self2)

13) I follow closely to all 0.53 0.27 006 421 029
instructions written all
the the labels on

containers (Self3)

14) | take medicines at the 0.56 0.30 0.0 422 031
right time prescribed by
the doctor (Selfd)

15) | take all types of 0.61 0.23 005 429 037
medicines prescribed by
the doctor (Self5)
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Table 10 Standardized factor loading, estimated factor loading, and item reliability of

the MAS (N=457) (Continued)

Factor Standardized Estimated SE t- R
factor loading factor value
loading
16) | take medicines the right 0.53 0.15 0.04 406 028
dose prescribed by the
doctor (Self6)
17) 1 do not either reduce or 0.43 0.22 0.05 397 0.18
increase a dose without
consultation with the
doctor (Self7)
18) | continue to take 0.56 0.23 005 424 031
medicines prescribed by
the doctor without self-
determination (Self11)
19) | ask the doctor, 0.27 0.33 0.09 3.80 0.07
pharmacist, and nurse
about the way to take
medicines before starting
to take those medicines
(Self12)
20) I continue to take 0.30 0.14 0.04 357 0.09

medicines as prescribed
by the doctor even
though | feel better
(Self13)
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Table 10 Standardized factor loading, estimated factor loading, and item reliability of

the MAS (N=457) (Continued)

Factor Standardized Estimated SE t- R
factor loading factor value
loading
21) | carry medicines with 0.39 0.25 006 391 0.15
myself when | have to go
out (Self14)
Participation in medication 0.73 0.72 007 1061 054
treatment plan
22) | observe myself 0.85 0.54 ) i 0.72
whether | am better or
not after taking
medicines (Parl)
23) | observe unpleasant 0.69 0.64 0.06 1136 048
symptoms that might
occur after taking
medicines (Par2)
24) | correctly inform the 0.40 0.23 0.03 754 0.16
doctor about my
symptoms in order to
adjust the way to take
medicines to suit my
way of life (Par3)
25) | make a decision with 0.28 0.49 0.09 547  0.08

the doctor on the
selection of medicine to

suit myself (Pard)

Y4 2=533.78, df=244, p=0.00, ¥ 2/o’f=2.19, GFI=0.91, AGFI=0.89, CFI=0.94, RMSEA=0.051
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Reliability of the MAS
In this study, reliability was tested by using internal consistency, and test-
retest reliability. Internal consistency reliability was used to examine the extent to
which all of the instrument’s items measured the same attribute by using
Cronbach’s alpha coefficient method. Test-retest reliability was used to examine
stability of the scale.
1) Internal consistency reliability of the MAS
The results showed that Cronbach’s alpha of 25 items MAS was .81.
This result indicated the internal consistency of the overall scale higher than
acceptable value for the newly developed scale which usually set at 0.70 (Nunnally
& Bernstein, 1994). Consideration on internal consistency of each dimension, the
results showed that Cronbach’s alpha of dimension knowing about medication
properly, self-regulating in taking medication correctly and continuously,
participation in medication treatment plan, and storing medication appropriately
were .81, .60, 49, and .27 respectively. Only one dimension (knowing about
medication properly) had the internal consistency higher than acceptable value, the

others were slightly lower than acceptable value (Table 11).
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Table 11 Internal consistency reliability of the 25 items MAS (N=457)

Number Cronbach’s
The overall MAS/ Dimension
of Item alpha reliability

The overall MAS 25 .81
1. Knowing about medication properly 7 .81
2. Storing medication appropriately 3 27
3. Self-regulating in taking medication 11 .60

correctly and continuously

4. Participating in medication 4 .49

treatment plan

2) Stability of the MAS

Test-retest reliability was used to examine stability of the scale. Two
weeks interval test-retest reliability was evaluated to determine the extent to which
the two sets of score are correlated.

Demographic characteristics of the sample for stability testing

Of 457 samples, 160 samples were participated to test stability of the
MAS. Participants had age ranged from 32-89 years, a mean age of 64.66 years (SD
=10.79), with most frequency between 61-70 years (33.8%). Most of them were male
(66.9%) and married (74.4%). Most of them had completed elementary school
(42.5%) and unemployed (26.9%). Income ranged from 0-100,000 baht/month (X
=14,240.28, SD=15671.96). Length of illness ranged from 3-360 months (Y=68.24,

SD=71.80). Number of medicine ranged from 1-15 (Y=6.55, S.D.=2.51), with most
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frequency between 4-6 tabs (44.4%). Demographic characteristics of the sample were

presented in Table 12.

Table 12 Demographic characteristics of the sample for stability testing (N=160)

Demographic characteristics Number Percentage
Gender
Male 107 66.9
Female 53 33.1
Age 32-89 years, Y =64.66, SD=10.79
31-40 years 3 1.9
41-50 years 11 6.9
51-60 years 43 26.8
61-70 years 54 33.8
71-80 years 38 23.7
81-90 years 11 6.9
Marital Status
Single 12 7.5
Married 119 74.4
Widowed 22 13.7
Divorced 7 4.4
Education level
No education 8 5.0
Elementary school 68 42.5
Secondary school 18 11.2
High school 24 15.0
Diploma 10 6.3
Bachelor's degree 24 15.0
Higher than Bachelor's degree 8 50
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Table 12 Demographic characteristics of the sample for stability testing (N=160)

(Continued)
Demographic characteristics Number Percentage
Occupation

Unemployed a3 26.9
Employee 16 10.0
Company officer 3 1.9
Merchant 11 6.9
Government official 24 15.0
Self-employed 18 11.2
State enterprise employee a4 2.5
Others 41 25.6

Retired government official 51 11.2

Agriculture a8 10.5

Income 0-100,000 baht/month, X =14,240.28, SD=15671.96

No income 11 6.9
< 5,000 baht/month 49 30.6
5,001-10,000 baht/month 24 15.0
10,001-15,000 baht/month 18 11.3
15,001-20,000 baht/month 27 16.8
20,001-25,000 baht/month 8 5.0
25,001-30,000 baht/month 12 7.5

More than 30,001 baht/month 11 6.9
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Table 12 Demographic characteristics of the sample for stability testing (N=160)

(Continued)

Demographic characteristics Number Percentage

Length of illness 3-360 months, Y =68.24, SD=71.80

3-60 months 104 65.0
61-120 months 30 18.8
121-180 months 15 9.3
181-240 months 8 5.0
More than 240 months 3 1.9

Number of medicine 1-15, X =655, S.D.=2.51

1-3 15 9.4
4-6 71 aa.4
7-9 51 31.8
10-12 20 125
13-15 3 1.9

Test-retest reliability of the MAS

Test-retest reliability was used to examine stability of the scale. Two
weeks interval test-retest reliability was evaluated to determine the extent to which
the two sets of score are correlated. As shown in Table 13, the results showed that
Pearson product moment correlation of the MAS was .62 (p<.01). It was revealed

that the scale had moderate relationship.
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Table 13 Test-retest reliability of the 25 items MAS (N=160)

Test Re-Test
Test 1
Re -test 627 1

**p<.01 (2-tailed)
Scoring and interpretation of the MAS score
Medication adherence was designed to be assessed by five categorical ratings
item format, and the item analysis was summated ratings procedure called Likert
scaling. The total score is usually treated as interval, as when the arithmetic mean
score, which assumes equality of interval, is computed (Nunnally & Bernstein, 1994).
Thus, the MAS was the interval scale which psychological measures are commonly
described as deviations from the mean.
Scoring the scale
Scoring of each item from 1 to 5 (untrue = 1, quite untrue = 2, neutral = 3
quite true = 4, and true = 5). Mean score was calculated for the scale.
Interpretation of the scale score
The scale score was interpreted as following:
>3.67 means person with CAD had the high level of
medication adherence.
2.34-3.67 means person with CAD had the moderate level of
medication adherence.
<2.34 means person with CAD had the low level of

medication adherence.



CHAPTER V

DISCUSSION

This chapter presents discussion of the results follows the objectives of the
study. The objectives of this study were to develop the medication adherence scale
for persons with CAD, and to test psychometric properties of the scale. In addition,
presents the conclusion of the study. Explaining the implications of the study for
nursing knowledge, nursing practice, and recommendations for future research.

Lastly, describing limitation of the study.

Discussion

This discussion of the results was written based on the objectives of the
study as following:

Objective 1. To develop the medication adherence scale for persons with
CAD.

The MAS was developed to measure medication adherence for persons with
CAD. The MAS composed of 25 items covering four constructs include knowing
about medication properly (7 items), storing medication appropriately (3 items), self-
regulating in taking medication correctly and continuously (11 items), and

participation in medication treatment plan (4 items). The scale format was a five-
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choice Likert-scale format (1= untrue, 2= quite untrue, 3= neutral, 4= quite true, and
5 = true.

The MAS differed from existing instrument to measure medication adherence.
Based on the existing instrument, medication adherence deal with symptoms and
doctor prescribed. Whereas, the MAS was developed from nursing perspective.
According to nursing practice dealing with human experience. Nurses are guided to
recognize the complexity and uniqueness of each person’s relating and experiencing
(Mitchell & Cody, 1999).

In nursing point of view, medication adherence was described not only taking
medication as prescribed, but also doing something that related to taking medication
was required. According to persons with CAD need a long term medication therapy to
prevent disease progression and recurrent cardiovascular events (Pflieger et al.,, 2011).
Regarding medication treatment for persons with CAD is a complex. Therefore,
persons with CAD have to know about medications that they used including how to
take medicines correctly, the disadvantage if they don’t take them, the benefit of
each medicine they use, how to evaluate drugs usage, the side effects of each
medicine, how to perform when side effect occurred, how to prepare medicine, and
how to storage medicines. Moreover, medicines are an important part of treatment,
using medicines correctly can lower the risk of having a heart attack or dying from
coronary artery disease. Thus, they have to regulate themselves in taking medication

as prescribes correctly and continuously.
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In addition, medication adherence is depended on the collaborative
relationship between patient and healthcare provider (Cohen, Maillardet, & Yavin,
2009). Participation in medication treatment plan is one attribute of medication
adherence for persons with CAD. Likewise, one studied found that communicating
and negotiating the regimen is an attribute of medication adherence among persons
with chronic disease (Huang & Chen, 2014). When patients involve in decision making
regarding their medications taking so that they have a sense of ownership and they
are partners in the treatment plan Jimmy & Jose, 2011). To participate in medication
treatment plan, persons with CAD have to observe common side effects of the drugs,
evaluate their symptoms after medication taking, share information with a doctor for
adjusting the medication treatment with daily life pattern, inform the doctor in case
of having possible side effects or complications to adjust drug prescription, inform
the doctor if they have any question about drug usage, and set agreement with their
doctors to select appropriate medication treatment.

Lastly, storing medications appropriately is the one attribute of medication
adherence among persons with CAD. Medicines should always be kept in the right
way. Improper storage can affect the effectiveness and shelf life of the medicines.
Therefore, storing medications appropriately is necessary for persons with CAD.

Thus, the data that gained from the MAS is the holistic assessment reflected
cognitive and physical action of persons with CAD. Nurse can use this data to find the

appropriate intervention to improve medication adherence.
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Objective 2 To test psychometric properties of the medication adherence
scale for persons with CAD

The MAS was developed and tested psychometric properties including
validity and reliability. Validity of the MAS was investigated by content validity and
construct validity. Reliability of the MAS was investigated by internal consistency
reliability and test-retest reliability.

Content validity

Content validity is the extent to which an instrument has an appropriate
sample of items for the construct being measured (Polit & Beck, 2014). In this study,
the MAS was reviewed by a panel of seven experts. Content validity was obtained by
computing content validity index (CVI) for both item level (I-CVI) and scale level (S-
CVI/Ave). The I-CVI of the MAS ranged from 0.86-1.00, and S-CVI/Ave score = .99.
Polit and Beck (2014) stated that S-CVI value of .90 or higher is the standard for
establishing excellence in a scale’s content validity. Because of the first step of the
scale development the MAS, the researcher clarified medication adherence by using
concept synthesis. Walker and Avant (2005) stated that this concept synthesis very
much like establishing content validity in research. In addition, procedure for concept
synthesis was done by using consensus of panel experts in medication adherence for
persons with CAD. Therefore, these procedures supported content validity of the
MAS. It revealed that the Mas have appropriate items for the construct being

measured.
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Construct validity

Construct validity is the most important and highest level of validity (Polit &
Beck, 2014). Construct validity is directly concerned with the theoretical relationship
of a variable to other variables (Devellis, 2003). It emphasizes on the instrument
really measuring, adequately measure the abstract concept of interest. In this study,
confirmatory factor analysis was used to test construct validity of the MAS.

The initial model of the MAS was indicated that medication adherence
composed of four construct include knowing about medication properly (7 items),
storing medication appropriately (3 items), self-regulating in taking medication
correctly and continuously (11 items), and participation in medication treatment plan
(4 items). The initial model of the MAS was assessed the overall model fit. The
results showed inacceptable model fit with the empirical data. After modifying the
model, the results of the second-order CFA showed that the modified factor
structure model was congruent with the empirical data, and under investigation the
factor structure in the modified model was possible to be the factor structure of the
MAS construct.

Regarding factor loading of overall scale, the result showed that all of items
were statically significant at 0.01 which standardized factor loading ranged from 0.22-
0.85. Participating in medication treatment plan, self-regulating in taking medication

correctly and continuously, storing medication appropriately, and knowing about
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medication properly dimension had standardized factor loading 0.76, 0.73, 0.63, and
0.55, respectively. Square multiple correlations (R") of dimension ranged from 0.31-
0.58.

Of 25 items, five items (item 8, 11, 12, 19, and 25) which had standardized
factor loading less than 0.3. It indicated that these items should be considered for
revision or deletion from the model.

ltem 8 “I store medicines in a dry Place”, regarding most of participants were
chronic CAD for a long time, the length of illness ranged from 3 to 480 months
(Y=66.46, SD=71.39). Most of them knew how to store medicines appropriately in
the good level (Y=4.64, SD=0.79). Therefore, the mean of this item was high
(Y:4.91, SD=0.44), skewness = -6.82, and kurtosis 52.83. These result revealed that
this item had skewed left, and leptokurtic kurtosis. Therefore, it should be revised.

ltems 11 “I check an expiry date of medicines before taking”, regarding the
doctor made appointment to meet the CAD patients every one or two month.
Moreover, in hospital system, pharmacist double checked medicine before
distributed to the patients, especially expire date, and some hospital did not provide
the date expire on the medicine package. Based on these situations, the patients
make sure that the medicines will not expire in this period of time. Therefore, this
item should be revised.

ltem 12 “I read carefully all the labels on containers before taking

medicines”, and item 19 “| ask the doctor, pharmacist, and nurse about the way to
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take medicines before starting to take those medicines”. According to most of
participants were chronic CAD, the length of illness ranged from 3 to 480 months
(Y=66.46, SD=71.39). They already knew the way to take medicines. Moreover, in
hospital system, pharmacist has to explain about drug usage for all patients. Based
on these situations, these items should be revised.

ltem 25 “I make a decision with the doctor on the selection of medicine to
suit myself. It should be considered for revision.

Based on the confirmatory factor analysis results, these revealed that the
MAS were acceptable for construct validity. However, some items need to be
revised. Dempsey and Dempsey (2000) suggested that the establishing construct
validity is a complicated and time consuming process because it requires that the
measuring instrument be used in a succession of different studies. Therefore,
construct validity of the MAS need the further study to confirm.

Reliability

In this study, reliability was tested by using internal consistency, and test-
retest reliability. Internal consistency reliability was used to examine the extent to
which all of the instrument’s items measured the same attribute by using
Cronbach’s alpha coefficient method. Test-retest reliability was used to examine

stability of the scale.
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Internal consistency

Internal consistency or homogeneity is another attribute of an
instrument relates to reliability with which the items within the scale reflect or
measure the same concept (LoBiondo-Wood & Haber, 2006). The results showed that
Cronbach’s alpha of 25 items MAS was .81. This result indicated the internal
consistency of the overall scale higher than acceptable value for the newly
developed scale which usually set at 0.70 (Nunnally & Bernstein, 1994).
Consideration on internal consistency of each dimension, the results showed that
Cronbach’s alpha of dimension knowing about medication properly, self-regulating in
taking medication correctly and continuously, participation in medication treatment
plan, and storing medication appropriately were .81, .60, 49, and .27 respectively.
Only one dimension (knowing about medication properly) had the internal
consistency higher than acceptable value, the others were slightly lower than
acceptable value. According to there are some factors affecting the reliability of the
result taking from the scale. The measurement errors are smaller in the
measurement values obtained from the long scales than the short scales (O'Connor,
1993). The overall MAS composed of 25 items, the reliability was high. On the other
hand, the participation in medication treatment plan, and storing medication
appropriately dimension composed of 4 items, and 3 items, respectively, reliability
were 49, and .27 respectively. In this case, the number of the items must be

increased to increase the reliability (Oncu, 1994).
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Stability

Stability is concerned with “the same results will be obtained over
repeated administration of instrument” (De Muth, 2014). The two sets of data are
statistically compared. In this study, two weeks interval test-retest reliability was
evaluated among 160 participants to determine the extent to which the two sets of
score are correlated. The results showed that Pearson product correlation of the
MAS was .62 (p<.01). Regarding to criteria of r > .50 indicated that the instrument
had moderate relationship between two tests. According to Most of participants had
mean age of 64.66 years (SD =10.79), and completed elementary school (46.6%).
When they completed the first test, if they had some question, they can ask the
researcher directly. For the second test, all of them complete the questionnaire by
themselves, if they have some question, they don’t ask. These characteristics of

participant can be related with the stability of the scale.

Conclusion

Medication adherence is important for persons with CAD. Medication
adherence is important for them because it associates with improving quality of life
and well-being and reducing morbidity, mortality, re-hospitalization, and costs. The
correct medication adherence data is necessary for nurses to develop such

intervention. The MAS was a new instrument developed to measure medication
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adherence for person with CAD who attended at out-patient heart clinics of tertiary
hospitals.

The instrument development procedures composed seven steps including 1)
clarifying and determining the concept, 2) generating an item pool, 3) determining
the format for measurement, 4) the initial item pool reviewed by experts, 5)
conducting preliminary item tryouts for item review, 6) conducting field-test for
psychometric property testing, and 7) developing scoring and interpretation of the
test score.

The MAS is a self-report composed of 25 items covering four constructs;
knowing about medication properly (7 items), storing medication appropriately (3
items), self-regulating in taking medication correctly and continuously (11 items), and
participating in medication treatment plan (4 items). The scale format was a five-
choice Likert-scale format (1= untrue, 2= quite untrue, 3= neutral, 4= quite true, and
5 = true.

In summary, the MAS had acceptable content validity, construct validity, and

reliability.

Implication for Nursing Knowledge

The MAS was developed to measure medication adherence for person with
CAD. This scale was a new instrument which was developed by nurses, and designed

for use by professional nurses. According to nurses take an active role in assessment
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medication adherence. Assessment is the first and most critical phase of the nursing
process. The data was used to identify nursing diagnoses, collaborative problems,
make referrals, make judgments about the effectiveness of nursing interventions, and
evaluate client care outcomes.

The scale construction starting with concept synthesis of medication
adherence concept through Delphi technique based on nursing perspective.
Medication adherence was assessed compatible with nursing practice to recognize
the complexity and uniqueness of each person’s relating and experiencing.
Therefore, the MAS was the new knowledge for assessing medication adherence in
nursing perspective.

Implication for nursing practice

1. The MAS was designed for use by professional nurses. This instrument will
be a benefit instrument for nurses to assess medication adherence of persons with
CAD. At out-patient heart clinics, nurses can be used this scale when persons with
CAD come for follow-up visit. At community area, home health care nurses can be
used this scale when they undertake home Vvisit. The correct data of specific
medication adherence will be benefit for nurse to find the appropriate intervention
to improve medication adherence for persons with CAD.

2. The MAS can be used as a valid and reliable instrument to measure

medication adherence for persons with CAD for future research.
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Recommendation for future research

The MAS is a new research instrument. There are many recommendations for
further studies.

1. Even though it could be conclude that the overall MAS was the validity
and reliability instrument to measure medication adherence for person with CAD.

The modified factor structure model was congruent with the empirical data, and

under investigation the factor structure in the modified model was possible to be the
factor structure of the MAS construct. However, there was five items had factor
loading lower than acceptable level. For further study, these items should be
revised, and tested to improve construct validity.

2. Testing psychometric properties of the MAS in this study composed of
content validity, construct validity, and reliability. In the future research needs the
descriptive study to test the scale in the others aspect. For example, testing
concurrent validity with other objective instrument to measure medication
adherence for person with CAD.

3. According to this study was conducted in persons with CAD who attended
at out-patient heart clinic of tertiary hospital. Future research should be tested the
MAS in others setting such as in community, and in-patient unit.

4. The level of medication adherence was created on the basis of the MAS
mean scores. The MAS score indicate the level of medication adherence; the high
score reflected the high medication adherence. The future research needed to
identify how the various score on the MAS can predict the outcome of medication
adherence. Moreover, a cutoff score between high, moderate, or low levels of

medication adherence in persons with CAD need to be studied.
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Limitation of the Study

1. The MAS was developed from nursing perspective on medication
adherence for persons with CAD. Therefore, this instrument cannot generalize to

assess medication adherence in other groups of illness.

2. According to the limited time, the most of the sample in this study was
older adult. Thus, the instrument using for measuring medication adherence should

be concerned about this point.
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Appendix C List of the panel expert of Delphi technique

1. Assistant Professor Dr. Kusuma Khuwatsamrit, Ph.D., RN.
Faculty of medicine, Ramathibodi Hospital, Mahidol University
2. Ms. Sineenart Likitratcharean, MSN., APN.
Faculty of medicine, Ramathibodi Hospital, Mahidol University
3. Ms. Sunantha Sakuldee, MSN., APN.
Songkhlanagarin Hospital
4. Mrs. Thidarat Chaiyamat, MSN., APN
Siriraj Piyamaharajkarun Hospital
5. Mrs. Daranee Inthajak, MSN., APN.
Siriraj Hospital
6. CAPT Patchanok Jitsuwan, MSN., APN.
Somdejprapinklao Hospital
7, CDR. Udomporn Pamonpipat, RN.
Somdejprapinklao Hospital
8. Ms. Pinthong Rattanapuchong, MSN., APN.
Khon Khan Hospital
9. Major. Jiraporn Chaopothong, MSN., APN.

Head Nurse of Semi Coronary Care Unit, Phramongkutklao Hospital
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10. Ms. Sunisa Khanacharean, MSN., APN.
Rajavithi Hospital

11. Miss Tassanee chollanakijkul, MSN., APN.
Central Chest Institute of Thailand

12. Miss Patchanee Romtan, MSN., APN.
Central Chest Institute of Thailand

13. Police Captain Dr. Rapin Polsook, Ph.D., RN.
Nurse instructor, Faculty of Nursing, Chulalongkorn University

14. LCDR. Jirawan Panayingphisan, MSN, APN.
Queen Sirikit Hospital

15. LCDR. Pitak Thongsuk, MSN, APN.
Queen Sirikit Hospital

16. Dr. Aem-orn  Sangsiri, Ph.D., APN.
Chulalongkorn Hospital

17. Miss Arunsri Rattanaphrom, MSN, APN.

Surat Thani Hospital



Appendix D List of the content expert

1. Assistant Professor Dr. Jaruwan Manasurakarn
Faculty of Nursing, Prince of Songkla University

2. Assistant Professor Dr. Wasana Ruisungnoen
Faculty of Nursing, Khon Kaen University

3. Lt.Col. Dr. Wanarat Srikanok
The Royal Thai Army Nursing College

4. Assistant Professor Dr. Phuangphaka Kreethong
Navamindradhiraj University

5. Assistant Professor Dr. Duangkamol Wattradul
The Thai Red Cross College of Nursing

6. Dr. Sarinrut Sriprasong
Faculty of Nursing, Mahidol University

7. Associate Professor Dr. Siridej Sujiva

Faculty of Education, Chulalongkorn University
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Appendix E Participants information sheet
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Appendix F Consent form
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Appendix G Research instrument
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Frist draft

wuudauaungAnssunsldermuuwnumsinudmiugnidulsavasaiondiala

wuugeunuifesnnudeyaiedtunisiuvenvesan velvinue utennuseluiiuazih
wiong V adlu v [ Pnssiuanudussaieiudnaunian

Y

1. AIATINAMUBILINAMAUYNGT

[l a3e [ dewdrense U liwdle [ Aeudnsliese [ linswae

'
Y

2. AMSAINATIALIYDIETIAMAUNNGT

(130 [ dewdrense U Liwla [ Aeudnsliese [ linswae

3. paustanaLdevesnsnaalifiugnuivueds

[l a3e U dewdnense U lwdle L deudhclainse [ liesaae

47. paunnassIunuiunuaiiadenmsinwimane fusin

[l a3e U dewdnesse U lwdle L deudncliese [ livsaae



170

Research instrument

Second draft
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Research instrument
Final draft
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Research instrument
The Final MAS
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Appendix H Content validity index

First draft
0] I-CVI 49 I-CVI
L L 25 1
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Appendix | Testing Assumption for CFA
Confirmatory factor analysis was used to test construct validity of the MAS.
Before testing construct validity, testing assumption for the CFA include normality,
multicollinearity, Bartlett’s test of sphericity, and the Kaiser-Meyer-Olkin Measure of

Sampling Adequacy were examined.

Normality testing of the MAS

As shown in Table 14, mean scores of the 25 item MAS ranged from 3.18 to
4.91, with a standard deviation ranging from 0.37 to 1.77. Each item score ranged
from 1 to 5. The skewness ranged from -6.82 to -0.22 and the kurtosis ranged -1.57 to
52.83. There were 10 items which had skewness values falling inside the range of -1
to +1 (Hair et al.,, 1998), and the magnitude of the kurtosis is less than 2 (Wagner et

al., 1998). These represented item characteristics of non-normal distribution.
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Table 14 Mean, standard deviation, min, max, skewness, and kurtosis of the 25 item

The MAS Mean SD Min Max Skewness Kurtosis
knowing about 397 085 171 5.00 -0.71 -0.39
medication properly
ltem 1 (Know1) 3.90 131  1.00 5.00 -0.94 -0.37
ltem 2 (Know?2) 3.18 152 1.00 5.00 -0.22 -1.37
ltem 3 (Know3) 381 144 1.00 5.00 -0.90 -0.58
ltem 4 (Knowd) 4.57 0.77 100 5.00 -2.11 5.02
ltem 5 (Knowb) 4.04 1.25 100 5.00 -1.21 0.42
ltem 6 (Know6) 364 138 1.00 5.00 -0.63 -0.81
ltem 7 (Know7) 4.64 0.79 1.00 5.00 -2.69 7.71
Storing medication 469 057 233 5.00 -1.93 3.34
appropriately
ltem 8 (Storage2) 4.91 044 100 5.00 -6.82 52.83
ltem 9 (Storaged) 476 072 1.00 5.00 -3.56 13.24
ltem 10 (Storageb) 4.39 1.30 1.00 5.00 -1.93 2.06
selfregulatingin taking 456 043 200 500  -1.45 3.91
medication correctly and
continuously
'tem 11 (Self1) 346 177 100 500  -0.49 1.57
ftem 12 (Self2) 451 110 100 500  -2.33 4.24
'tem 13 (Self3) 474 067 100 500  -3.24 11.59

Item 14 (Selfd) 460 071 100 500  -2.15 5.27
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Table 14 Mean, standard deviation, min, max, skewness, and kurtosis of the 25 item

MAS (N=457) (Continued)

The MAS Mean SD Min Max Skewness Kurtosis

ftemn 15 (Self5) 481 048 200 500  -2.88 9.43
Item 16 (Self6) 489 037 200 500  -4.28 21.92
ltem 17 (Self7) 483 066 1.00 5.00 -4.53 21.15
ltem 18 (Self11) 486 053 1.00 5.00 -4.76 26.03
ltem 19 (Self12) 389 158 1.00 5.00 -1.05 -0.62
ltem 20 (Self13) 484 062 1.00 5.00 -4.69 23.30
ltem 21 (Self14) 470 084 1.00 5.00 -3.29 10.53
participating in 437 0.66 1.00 5.00 -1.09 1.67
medication treatment

plan

ltem 22 (Parl) 471 063 1.00 5.00 -2.59 7.95
ltem 23 (Par2) 450 091 1.00 5.00 -2.13 4.51
ltem 24 (Par3) 484 056 1.00 5.00 -4.37 21.53
ltem 25 (Pard) 346  1.69 1.00 5.00 -0.50 -1.47
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Multicollinearity testing

The results indicated that the tolerance values were not close to 0 (ranging
from .457 to .842) and the variance inflation factor (VIF) values were less than 10
(ranging from 1.187 to 2.186) (Table 15). The tolerance and VIF values indicated no

evidence of muliticollinearity.

Table 15 The tolerance and VIF values of the MAS (N=457)

The MAS Tolerance VIF

Knowing about medication properly

ltem 1 (Know1) .665 1.503
ltem 2 (Know?2) 546 1.833
ltem 3 (Know?3) 502 1.992
ltem 4 (Know4) 617 1.621
ltem 5 (Knowb5) 457 2.186
ltem 6 (Know6) 503 1.987
ltem 7 (Know?7) 686 1.458

Storing medication appropriately

ltem 8 (Storage2) 785 1.274
ltem 9 (Storaged) 817 1.223
ltem 10 (Storageb) 842 1.187

Self-regulating in taking medication correctly

and continuously

ltem 11 (Self1) 693 1.443
ltem 12 (Self2) 721 1.386

ltem 13 (Self3) .659 1.516




Table 15 The tolerance and VIF values of the MAS (N=457) (Continued)
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The MAS Tolerance VIF

ltem 14 (Selfd) 126 1.377
ltem 15 (Self5) 475 2.103
ltem 16 (Self6) 478 2.094
ltem 17 (Self7) 74 1.291
ltem 18 (Self11) 702 1.425
ltem 19 (Self12) 726 1.378
ltem 20 (Self13) 818 1.222
ltem 21 (Self14) 814 1.228
Participating in medication treatment plan

ltem 22 (Parl) 503 1.987
ltem 23 (Par2) 593 1.687
ltem 24 (Par3) 769 1.301
ltem 25 (Pard) 792 1.263
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Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin Measure of

Sampling Adequacy

The results showed that the MAS was significant (£ g 2934.98, df=300, and
p=.000). This means that the scale had normal multivariate distribution and the
correlation matrix was not an identity matrix. Moreover, the Kaiser-Meyer-Olkin (KMO)
measure of sampling adequacy test showed that the size of the overall KMO
was .807.

Table 16 Bartlett’s test of sphericity and KMO of 25 items MAS (n=457)

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 807
Bartlett’s Test of Sphericity Approx. Chi-Square 2934.98
Df 300

Sig. 000
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Appendix J Output CFA

LISREL 8.53 BY Karl G. J”reskog & Dag S”rbom

This program is published exclusively by Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100 Lincolnwood, IL 60712, U.S.A.

Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140

Copyright by Scientific Software International, Inc., 1981-2002

Use of this program is subject to the terms specified in the

Universal Copyright Convention.

Website: www.ssicentral.com

The following lines were read from file D:\KANOKLEKHA WORK\25 item new\new
med adhere25.5PJ:

Med Adhere

Raw Data from file 'D:\KANOKLEKHA WORK\25 item new\med adhere 25item new.psf'
Sample Size = 457

Latent Variables Knowing Storage Staffing Participate 'Med Adhere'
Relationships

KNOW1 = Knowing

KNOW?2 = Knowing

KNOW3 = Knowing

KNOW4 = Knowing

KNOWS5 = Knowing

KNOW6 = Knowing

KNOWT = Knowing

STORAGEZ = Storage

STORAGE4 = Storage

STORAGES = Storage

SELF1 = Staffing

SELF2 = Staffing

SELF3 = Staffing

SELF4 = Staffing

SELF5 = Staffing

SELF6 = Staffing
SELF7 = Staffing



SELF11 = Staffing
SELF12 = Staffing
SELF13 = Staffing
SELF14 = Staffing

PAR1 = Participate

PAR2 = Participate

PAR3 = Participate

PAR4 = Participate
Knowing = 'Med Adhere'
Storage = 'Med Adhere'
Staffing = 'Med Adhere'
Participate = 'Med Adhere'
Path Diagram

End of Problem

Sample Size = 457
Med Adhere

Covariance Matrix

KNOW1 KNOW?2 KNOW3 KNOW4

KNOW1 1.73

KNOW2 0.81 2.32

KNOW3 0.73 1.18 2.07

KNOW4 0.40 0.35 0.43 0.59

KNOWb5 0.57 0.87 0.91 0.44 1.56

KNOW6 0.63 1.02 0.93 0.33 1.06

KNOW7 0.28 0.16 0.20 0.20 0.31
STORAGE2 0.08 0.02 0.00 0.03 0.05
STORAGE4 0.05 0.02 -0.06 0.12 0.12
STORAGES 0.33 0.24 0.06 0.13 0.18

SELF1 0.59 1.01 0.87 0.27 0.63

SELF2 0.14 0.11 0.11 0.19 0.15

SELF3 0.18 0.14 0.03 0.12 0.09

SELF4 0.13 0.17 0.09 0.10 0.11

SELF5 0.09 0.09 0.04 0.05 0.08

SELF6 0.05 0.05 0.03 0.05 0.06

SELF7 0.08 0.04 0.08 0.03 0.12

KNOWb5

1.89
0.36
0.03
0.05
0.22
0.69
0.17
0.07
0.12
0.05
0.03
0.03

KNOW6
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SELF11 0.07 0.04 0.01 0.05 0.05 0.00
SELF12 0.35 0.73 0.83 0.31 0.57 0.58
SELF13 0.10 0.05 0.04 0.06 0.09 0.08
SELF14 0.15 0.10 0.06 0.06 0.21 0.20

PAR1 0.13 0.19 0.15 0.13 0.24 0.21

PAR2 0.14 0.27 0.14 0.14 0.31 0.30

PAR3 0.00 0.04 0.08 0.04 0.04 0.01

PAR4 0.37 0.75 0.50 0.16 0.63 0.64

Covariance Matrix
KNOWT STORAGE2 STORAGE4 STORAGES SELF1 SELF2

KNOW7 0.63
STORAGE2 0.11 0.20
STORAGE4 0.10 0.02 0.51
STORAGES 0.20 0.04 0.20 1.69
SELF1 0.26 0.00 0.12 0.28 3.12
SELF2 0.15 0.06 0.13 0.25 0.52 1.22
SELF3 0.11 0.03 0.10 0.14 0.13 0.28
SELF4 0.02 0.03 0.02 0.02 0.21 0.12
SELF5 0.02 0.03 0.05 0.07 0.06 0.04
SELF6 0.03 0.05 0.04 0.05 0.00 0.04
SELF7 0.02 0.05 0.04 0.05 0.09 0.05
SELF11 0.01 0.04 0.05 0.03 0.03 0.08
SELF12 0.13 0.05 0.07 0.19 0.84 0.23
SELF13 0.03 0.03 0.07 -0.05 -0.05 0.06
SELF14 0.05 0.05 0.04 -0.02 0.10 0.04
PAR1 0.09 0.03 0.04 0.07 0.10 0.19
PAR2 0.08 0.01 0.07 0.13 0.12 0.27
PAR3 0.03 0.02 0.03 -0.04 0.07 0.11
PAR4 0.18 -0.02 -0.02 0.27 0.72 0.33
Covariance Matrix
SELF3 SELF4 SELF5 SELF6 SELF7  SELF11

SELF3 0.45
SELF4 0.14 0.50
SELF5 0.10 0.13 0.23



SELF6 0.07 0.09 0.12 0.14

SELF7 0.10 0.05 0.09 0.09 0.44

SELF11 0.10 0.10 0.10 0.06 0.11

SELF12 0.09 0.22 0.04 0.07 -0.01

SELF13 0.07 0.05 0.05 0.04 0.04

SELF14 0.09 0.12 0.11 0.06 0.09
PAR1 0.14 0.13 0.08 0.05 0.05
PARZ2 0.16 0.11 0.07 0.04 0.07
PAR3 0.08 0.06 0.03 0.04 0.03
PAR4 0.10 0.11 0.04 0.03 0.02

Covariance Matrix

SELF12  SELF13  SELF14 PAR1 PARZ

SELF12 2.51
SELF13 0.10 0.39
SELF14 0.25 0.07 0.70
PAR1 0.11 0.11 0.10 0.40
PAR2 0.11 0.09 0.09 0.34 0.83
PAR3 0.10 0.07 0.07 0.12 0.15
PAR4 0.71 0.02 0.12 0.23 0.30
Covariance Matrix
PAR4
PAR4 2.86
Med Adhere
Number of Iterations = 85
LISREL Estimates (Maximum Likelihood)
Measurement Equations
KNOW1 = 0.71*Knowing, Errorvar.= 1.22 R2 =0.29

(0.088)
13.93
KNOW?2 = 0.98*Knowing, Errorvar.= 1.35 | R2 =042
(0.100) (0.10)
9.86 13.08

KNOW3 = 0.97*Knowing, Errorvar.= 1.13 R2 =0.45
(0.096) (0.089)

0.28
0.01
0.08
0.09
0.11
0.09
0.04
0.02

PAR3

0.31
0.13
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10.10 12.75
KNOW4 = 0.43*Knowing, Errorvar.= 0.40 R2 =0.32
(0.048) (0.029)
9.08 13.77
KNOWS5 = 0.97*Knowing, Errorvar.= 0.62 R2 = 0.60
(0.089) (0.058)
10.87 10.80
KNOW6 = 1.00*Knowing, Errorvar.= 0.90 R2 =0.53
(0.095) (0.075)
10.52 11.93
KNOW7 = 0.31*Knowing, Errorvar.= 0.53 R2 =0.16
(0.045) (0.036)
6.97 14.58
STORAGE2 = 0.13*Storage, Errorvar.= 0.18 R2 = 0.087
(0.014)
13.22
STORAGE4 = 0.30*Storage, Errorvar.= 0.43 | R2 =0.17
(0.093) (0.039)
3.18 10.80
STORAGES = 0.49*Storage, Errorvar.= 1.45 | R2 =0.14
(0.16) (0.12)
3.12 11.77
SELF1 = 0.31*Staffing, Errorvar.= 3.03 , R* = 0.030
(0.20)
14.99
SELF2 = 0.29*Staffing, Errorvar.= 1.13 R2 = 0.070
(0.10) (0.076)
2.83 14.83
SELF3 = 0.34*Staffing, Errorvar.= 0.34 R2 =0.25
(0.10) (0.024)
3.21 13.89
SELF4 = 0.36*Staffing, Errorvar.= 0.37 R2 =0.26
(0.11) (0.027)
3.22 13.81

SELF5 = 0.36*Staffing, Errorvar.= 0.11 R2 = 0.55
(0.11) (0.0100)



3.31 10.68
SELF6 = 0.26*Staffing, Errorvar.= 0.070 R2 =0.49
(0.079) (0.0061)
3.30 11.51
SELF7 = 0.27*Staffing, Errorvar.= 0.36 R2 =0.17
(0.087) (0.025)
3.13 14.35
SELF11 = 0.28*Staffing, Errorvar.= 0.20 R2 =0.29
(0.087) (0.014)
3.24 13.63
SELF12 = 0.31*Staffing, Errorvar.= 2.41 , R2 = 0.039
(0.12) (0.16)
2.54 14.95
SELF13 = 0.18*Staffing, Errorvar.= 0.36 R2 = 0.081
(0.061) (0.024)
2.89 14.78
SELF14 = 0.30*Staffing, Errorvar.= 0.61 R2 =0.12
(0.097) (0.042)
3.05 14.59
PAR1 = 0.54*Particip, Errorvar.= 0.11 R2 =0.72
(0.022)
4.89
PAR2 = 0.62*Particip, Errorvar.= 0.44 | R2 =0.47
(0.056) (0.042)
11.13 10.49
PAR3 = 0.23*Particip, Errorvar.= 0.26 R2 = 0.17
(0.030) (0.018)
7.66 14.29
PAR4 = 0.47*Particip, Errorvar.= 2.63 , R2 = 0.078
(0.090) (0.18)
5.28 14.78

Structural Equation
Knowing = 0.52*Med Adhe, Errorvar.= 0.73 RZ: 0.27
(0.074) (0.13)
6.99 5.42
Storage = 0.63*Med Adhe, Errorvar.= 0.60 , R2 = 0.40
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(0.18) (0.34)
3.60 1.77
Staffing = 0.71*Med Adhe, Errorvar.= 0.50 , R2 = 0.50
(0.22) (0.31)
3.21 1.62
Particip = 0.71*Med Adhe, Errorvar.= 0.49 , R2 =0.51
(0.071) (0.10)
10.03 4.79
Correlation Matrix of Independent Variables
Med Adhe
1.00

Covariance Matrix of Latent Variables

Knowing Storage Staffing Particip Med Adhe

Knowing 1.00
Storage 0.33 1.00
Staffing 0.37 0.45 1.00
Particip 0.37 0.45 0.50 1.00
Med Adhe 0.52 0.63 0.71 0.71 1.00

Goodness of Fit Statistics

Degrees of Freedom = 271
Minimum Fit Function Chi-Square = 1025.75 (P = 0.0)

Normal Theory Weighted Least Squares Chi-Square = 1110.27 (P = 0.0)

Estimated Non-centrality Parameter (NCP) = 839.27
90 Percent Confidence Interval for NCP = (740.29 ; 945.78)
Minimum Fit Function Value = 2.25
Population Discrepancy Function Value (FO) = 1.84
90 Percent Confidence Interval for FO = (1.62 ; 2.07)
Root Mean Square Error of Approximation (RMSEA) = 0.082
90 Percent Confidence Interval for RMSEA = (0.077 ; 0.087)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00
Expected Cross-Validation Index (ECVI) = 2.67
90 Percent Confidence Interval for ECVI = (2.45 ; 2.91)
ECVI for Saturated Model = 1.43
ECVI for Independence Model = 12.06
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Chi-Square for Independence Model with 300 Degrees of Freedom = 5449.89
Independence AIC = 5499.89
Model AIC = 1218.27
Saturated AIC = 650.00
Independence CAIC = 5628.01
Model CAIC = 1495.00
Saturated CAIC = 2315.52
Normed Fit Index (NFI) = 0.81
Non-Normed Fit Index (NNFI) = 0.84
Parsimony Normed Fit Index (PNFI) = 0.73
Comparative Fit Index (CFI) = 0.85
Incremental Fit Index (IFI) = 0.85
Relative Fit Index (RFI) = 0.79
Critical N (CN) = 146.85
Root Mean Square Residual (RMR) = 0.15
Standardized RMR = 0.089
Goodness of Fit Index (GFI) = 0.84
Adjusted Goodness of Fit Index (AGFI) = 0.80
Parsimony Goodness of Fit Index (PGFI) = 0.70
The Modification Indices Suggest to Add the

Path to from

Decrease in Chi-Square

New Estimate

KNOW3  Storage 29.4 -0.51
KNOW3  Staffing 8.3 -0.19
KNOW4  Storage 15.9 0.22
KNOWY  Storage 26.9 0.31
STORAGEZ2 Staffing 18.0 0.15
SELF1  Knowing 66.1 0.80
SELF1  Storage 10.4 0.54
SELF2  Storage 24.1 0.50
SELF2  Particip 25.8 0.36
SELF3  Storage 12.2 0.20
SELF3  Particip 13.2 0.14
SELF5  Knowing 11.2 -0.07
SELF5  Particip 15.2 -0.10
SELF6  Knowing 8.0 -0.05
SELF6  Particip 16.4 -0.08
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SELF12  Knowing 55.3 0.66
SELF12  Storage 7.9 0.42
SELF13  Particip 16.4 0.16
PAR4 Knowing 28.8 0.50
Knowing Staffing 13.7 -0.64
Knowing Particip 9.9 0.56
Storage Staffing 9.9 0.66
Storage Particip 13.7 -0.79
Staffing Knowing 13.7 -0.44
Staffing Storage 9.9 0.55
Particip Knowing 9.9 0.38
Particip Storage 13.7 -0.65

The Modification Indices Suggest to Add an Error Covariance

Between and  Decrease in Chi-Square New Estimate

Staffing Knowing 13.7 -0.32
Staffing Storage 9.9 0.33
Particip Knowing 9.9 0.27
Particip Storage 13.7 -0.39
KNOW3  KNOW2 23.3 0.34
KNOwW4  KNOW1 9.1 0.11
KNOW5  KNOW1 13.7 -0.20
KNOW6  KNOw4 20.1 -0.15
KNOW6  KNOW5 19.7 0.24
KNOW7  KNOW2 16.5 -0.18
KNOW7  KNOW3 9.5 -0.13
KNOW7  KNOWw4 9.7 0.07
STORAGE2 KNOWT7 34.0 0.09
STORAGE4 KNOW3 12.9 -0.13
STORAGE4 KNOWwd4 13.1 0.08
STORAGE5 STORAGE4 8.1 0.19
SELF1  KNOW?2 17.9 0.43
SELF1 ~ KNOW3 11.3 0.31
SELF2 ~ KNOw4 8.7 0.10
SELF2  SELF1 25.8 0.45
SELF3  KNOWT7 11.7 0.07

SELF3  SELF2 42.2 0.20



SELF5
SELF5
SELF6
SELF6
SELF6
SELF6
SELF7
SELF12
SELF12
SELF12
SELF13
SELF14
PAR1
PAR1
PAR4
PAR4
PAR4

SELF2 22.9
SELF3 11.1
STORAGE2 14.3
SELF1 17.9
SELF2 13.0
SELF5 99.7
SELF4 9.7

KNOW3 21.2
SELF1 35.5
SELF5 12.7
STORAGES 8.8

SELF12 8.1

SELF11 10.3
SELF13 11.5
KNOW2 8.6

SELF1 21.5
SELF12 259

Time used:

0.187 Seconds

-0.09
-0.04
0.02
-0.10
-0.06
0.07
-0.06
0.38
0.76
-0.10
-0.11
0.17
0.03
0.05
0.28
0.62
0.61
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LISREL 8.53 BY Karl G. J”reskog & Dag S”rbom

This program is published exclusively by Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100 Lincolnwood, IL 60712, U.S.A.

Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140

Copyright by Scientific Software International, Inc., 1981-2002

Use of this program is subject to the terms specified in the Universal Copyright
Convention.

Website: www.ssicentral.com

The following lines were read from file D:\KANOKLEKHA WORK\25 item new\new
med adhere25.5PJ:

Med Adhere

Raw Data from file 'D:\KANOKLEKHA WORK\25 item new\med adhere 25item new.psf'
Sample Size = 457

Latent Variables Knowing Storage SefReg Particip 'Med Adheate'
Relationships

KNOW1 = 0.71*Knowing

KNOW?2 = Knowing

KNOW3 = Knowing

KNOW4 = Knowing

KNOWS5 = Knowing

KNOW6 = Knowing

KNOWTY = Knowing

STORAGE2 = 0.13*Storage

STORAGE4 = Storage

STORAGE5 = Storage

SELF1 = 0.31*SefReg

SELF2 = SefReg

SELF3 = SefReg

SELF4 = SefReg

SELF5 = SefReg

SELF6 = SefReg



SELF7 = SefReg

SELF11 = SefReg

SELF12 = SefReg

SELF13 = SefReg

SELF14 = SefReg

PAR1 = 0.54*Particip

PARZ = Particip

PAR3 = Particip

PAR4 = Particip

Knowing = 'Med Adheate'

Storage = 'Med Adheate'

SefReg = 'Med Adheate'

Particip = 'Med Adheate'

Set the Variance of 'Med Adheate' to 1.00

Set the Error Covariance of KNOW3 and KNOW?2 Free
Set the Error Covariance of KNOW5 and KNOW1 Free
Set the Error Covariance of KNOW5 and KNOW2 Free
Set the Error Covariance of KNOW6 and KNOW4 Free
Set the Error Covariance of KNOW6 and KNOW5 Free
Set the Error Covariance of KNOW7 and KNOW?2 Free
Set the Error Covariance of STORAGE2 and KNOW?7 Free
Set the Error Covariance of STORAGE4 and KNOW3 Free
Set the Error Covariance of STORAGE4 and KNOW4 Free
Set the Error Covariance of SELF1 and KNOW?2 Free
Set the Error Covariance of SELF2 and SELF1 Free

Set the Error Covariance of SELF3 and SELF2 Free

Set the Error Covariance of SELF6 and STORAGE2 Free
Set the Error Covariance of SELF6 and SELF1 Free

Set the Error Covariance of SELF6 and SELF2 Free

Set the Error Covariance of SELF6 and SELF5 Free

Set the Error Covariance of SELF12 and KNOW3 Free
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Set the Error Covariance of SELF12 and SELF1 Free

Set the Error Covariance of PAR4 and SELF1 Free

Set the Error Covariance of PAR4 and SELF12 Free

Set Error Covariance of SELF1 To KNOW3
Set Error Covariance of SELF7 To SELF6
Set Error Covariance of SELF3 To KNOW7
Set Error Covariance of SELF7 To SELF4
Set Error Covariance of SELF12 To SELF7

Set Error Covariance of SELF13 To STORAGE5

Set Error Covariance of PAR1 To SELF13
Path Diagram

End of Problem

Sample Size = 457

Med Adhere

Covariance Matrix

KNOW1 KNOW2 KNOW3 KNOw4

KNOW1 1.73

KNOW2 0.81 2.32

KNOW3 0.73 1.18 2.07

KNOW4 0.40 0.35 0.43 0.59

KNOWb5 0.57 0.87 0.91 0.44 1.56

KNOW6 0.63 1.02 0.93 0.33 1.06

KNOW7 0.28 0.16 0.20 0.20 0.31
STORAGE2 0.08 0.02 0.00 0.03 0.05
STORAGE4 0.05 0.02 -0.06 0.12 0.12
STORAGES 0.33 0.24 0.06 0.13 0.18

SELF1 0.59 1.01 0.87 0.27 0.63

SELF2 0.14 0.11 0.11 0.19 0.15

SELF3 0.18 0.14 0.03 0.12 0.09

SELF4 0.13 0.17 0.09 0.10 0.11

KNOWb5

1.89
0.36

0.03
0.05
0.22

0.69
0.17
0.07
0.12

KNOW6
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SELF5
SELF6
SELF7
SELF11
SELF12
SELF13
SELF14
PAR1
PAR2
PAR3
PAR4

0.09
0.05
0.08
0.07
0.35
0.10
0.15
0.13
0.14
0.00
0.37

0.09
0.05
0.04
0.04
0.73
0.05
0.10
0.19
0.27
0.04
0.75

Covariance Matrix

KNOWT STORAGEZ STORAGE4 STORAGES

0.04
0.03
0.08
0.01
0.83
0.04
0.06
0.15
0.14
0.08
0.50

0.05
0.05
0.03
0.05
0.31
0.06
0.06
0.13
0.14
0.04
0.16

0.08
0.06
0.12
0.05
0.57
0.09
0.21
0.24
0.31
0.04
0.63

KNOW7
STORAGE2
STORAGE4
STORAGES

SELF1

SELF2

SELF3

SELF4

SELF5

SELF6
SELF7
SELF11
SELF12
SELF13
SELF14
PAR1
PAR2

0.63
0.11
0.10
0.20

0.26
0.15
0.11
0.02
0.02
0.03
0.02
0.01
0.13
0.03
0.05
0.09
0.08

0.20
0.02
0.04
0.00
0.06
0.03
0.03
0.03
0.05
0.05
0.04
0.05
0.03
0.05
0.03
0.01

0.51
0.20
0.12
NG
0.10
0.02
0.05
0.04
0.04
0.05
0.07
0.07
0.04
0.04
0.07

1.69
0.28
0.25
0.14
0.02
0.07
0.05
0.05
0.03
0.19
-0.05
-0.02
0.07
0.13

342
0.52
0.13
0.21
0.06
0.00
0.09
0.03
0.84
-0.05
0.10
0.10
0.12

0.05
0.03
0.03
0.00
0.58
0.08
0.20
0.21
0.30
0.01
0.64

SELF1

1.22
0.28
0.12
0.04
0.04
0.05
0.08
0.23
0.06
0.04
0.19
0.27

SELF2

194



195

PAR3 0.03 0.02 0.03 -0.04 0.07 0.11
PAR4 0.18 -0.02 -0.02 0.27 0.72 0.33
Covariance Matrix

SELF3 SELF4 SELF5 SELF6 SELF7  SELF11

SELF3 0.45
SELF4 0.14 0.50
SELF5 0.10 0.13 0.23
SELF6 0.07 0.09 0.12 0.14
SELF7 0.10 0.05 0.09 0.09 0.44
SELF11 0.10 0.10 0.10 0.06 0.11 0.28
SELF12 0.09 0.22 0.04 0.07  -0.01 0.01
SELF13 0.07 0.05 0.05 0.04 0.04 0.08
SELF14 0.09 0.12 0.11 0.06 0.09 0.09
PAR1 0.14 0.13 0.08 0.05 0.05 0.11
PAR2 0.16 0.11 0.07 0.04 0.07 0.09
PAR3 0.08 0.06 0.03 0.04 0.03 0.04
PAR4 0.10 0.11 0.04 0.03 0.02 0.02
Covariance Matrix

SELF12  SELF13  SELF14 PAR1 PAR2 PAR3

SELF12 2.51
SELF13 0.10 0.39
SELF14 0.25 0.07 0.70
PAR1 0.11 0.11 0.10 0.40
PAR2 0.11 0.09 0.09 0.34 0.83
PAR3 0.10 0.07 0.07 0.12 0.15 0.31
PAR4 0.71 0.02 0.12 0.23 0.30 0.13
Covariance Matrix

PAR4
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PAR4 2.86

Med Adhere
Number of Iterations = 46
LISREL Estimates (Maximum Likelihood)
Measurement Equations
KNOW1 = 0.71*Knowing, Errorvar.= 1.15 R2 =0.33
(0.087)
13.21
KNOW?2 = 0.86*Knowing, Errorvar.= 1.39 | R2 =0.38
(0.090) (0.12)
9.51 12.11
KNOW3 = 0.77*Knowing, Errorvar.= 1.24 | R’ = 0.35

(0.080) (0.093)
9.63 13.28

KNOW4 = 0.44*Knowing, Errorvar.= 0.37 , R'= 0.37
(0.045) (0.029)
9.57 13.01

KNOWS5 = 0.90*Knowing, Errorvar.= 0.62 , R’ = 0.60
(0.088) (0.080)
10.27 7.84

KNOW6 = 0.91*Knowing, Errorvar.= 0.95 R2 = 0.50
(0.090) (0.094)
10.09 10.07

KNOW7 = 0.32*Knowing, Errorvar.= 0.52 R2 =0.18
(0.042) (0.036)
7.61 14.45
STORAGE2 = 0.13*Storage, Errorvar.= 0.19 R2 =0.051
(0.013)
14.04
STORAGE4 = 0.34*Storage, Errorvar.= 0.44 | R2 =0.14
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(0.13) (0.038)
2.60 11.54
STORAGES = 0.65*Storage, Errorvar.= 1.45 | R2 =0.14

(0.25) (0.13)
2.61 11.19
SELF1 = 0.31*SefReg, Errorvar.= 2.90 , R2 = 0.054
(0.19)
15.00

SELF2 = 0.24*SefReg, Errorvar.= 1.13 | R2 =0.078
(0.061) (0.076)
3,38 14.73

SELF3 = 0.27*SefReg, Errorvar.= 0.32 , R = 0.29

(0.065) (0.024)
4.21 13.21

SELF4 = 0.30*SefReg, Errorvar.= 0.34 R2 = 0.31
(0.072) (0.027)
a4.22 12.64

SELF5 = 0.23*SefReg, Errorvar.= 0.15 R2 = 0.37
(0.053) (0.012)
4.29 12.17

SELF6 = 0.15*SefReg, Errorvar.= 0.096 R2 =0.28
(0.037) (0.0073)
4.06 13.18

SELF7 = 0.22*SefReg, Errorvar.= 0.36 , R = 0.18

(0.054) (0.026)
3.97 13.71
SELF11 = 0.23*SefReg, Errorvar.= 0.19 , R’ = 0.31
(0.053) (0.015)
4.24 12.92

SELF12 = 0.33*SefReg, Errorvar.= 2.36 , R2 =0.072
(0.086) (0.16)
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3.80 14.75

SELF13 = 0.14*SefReg, Errorvar.= 0.35 , R2 = 0.090
(0.040) (0.024)
3.57 14.62

SELF14 = 0.25*SefReg, Errorvar.= 0.60 , R2= 0.15
(0.064) (0.042)
391 14.26

PAR1 = 0.54*Particip, Errorvar.= 0.11 , R'= 0.72
(0.022)
5.17

PAR2 = 0.64*Particip, Errorvar.= 0.43 | R2 = 0.48

(0.056) (0.041)
11.36 10.53
PAR3 = 0.23*Particip, Errorvar.= 0.26 R2 =0.16
(0.030) (0.018)
7.54 14.34

PAR4 = 0.49*Particip, Errorvar.= 2.63 , R2 = 0.080
(0.089) (0.18)
5.47 14.78
Error Covariance for KNOW3 and KNOW2 = 0.24
(0.076)
3.21
Error Covariance for KNOW5 and KNOW1 = -0.14
(0.054)
-2.70
Error Covariance for KNOW5 and KNOW2 = -0.09
(0.060)
-1.49
Error Covariance for KNOW6 and KNOW4 = -0.11
(0.034)
-3.36
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Error Covariance for KNOW6 and KNOW5 = 0.11
(0.071)
1.60
Error Covariance for KNOW7 and KNOW2 = -0.17
(0.041)
-4.25
Error Covariance for STORAGE2 and KNOW?7 = 0.089
(0.015)
593
Error Covariance for STORAGE4 and KNOW3 = -0.13
(0.035)
-3.62
Error Covariance for STORAGE4 and KNOW4 = 0.068
(0.021)
3.20
Error Covariance for SELF1 and KNOW2 = 0.47
(0.097)
4.82
Error Covariance for SELF1 and KNOW3 = 0.41
(0.090)
a.57
Error Covariance for SELF2 and SELF1 = 0.39
(0.079)
4.93
Error Covariance for SELF3 and KNOW7 = 0.067
(0.019)
3.55
Error Covariance for SELF3 and SELF2 = 0.16
(0.031)
5.15
Error Covariance for SELF6 and STORAGE2 = 0.021



(0.0054)
3.92
Error Covariance for SELF6 and SELF1 = -0.05
(0.020)
-2.53
Error Covariance for SELF6 and SELF2 = -0.01
(0.013)
-0.59
Error Covariance for SELF6 and SELF5 = 0.057
(0.0074)
7.66
Error Covariance for SELF7 and SELF4 = -0.06
(0.018)
-3.16
Error Covariance for SELF7 and SELF6 = 0.025
(0.0082)
3.09

Error Covariance for SELF12 and KNOW3 = 0.40

(0.080)
5.02
Error Covariance for SELF12 and SELF1 = 0.57
(0.12)
4.68
Error Covariance for SELF12 and SELF7 = -0.13
(0.042)
-3.07

Error Covariance for SELF13 and STORAGE5 = -0.10

(0.036)
-2.69
Error Covariance for PAR1 and SELF13 = 0.037
(0.013)
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2.77
Error Covariance for PAR4 and SELF1 = 0.44
(0.12)
3.56
Error Covariance for PAR4 and SELF12 = 0.59
(0.12)
4.96

Structural Equations

Knowing = 0.59*Med Adhe, Errorvar.= 0.79 , RD = 0.31

(0.078) (0.14)
7.58 5.58
Storage = 0.48*Med Adhe, Errorvar.= 0.36 , RD = 0.39
(0.17) (0.25)
2.88 1.44

SefReg = 1.00*Med Adhe, Errorvar.= 0.72 , RD =0.58
(0.24) (0.34)
4.20 2.08
Particip = 0.72*Med Adhe, Errorvar.= 0.45 RD =0.54
(0.068) (0.094)
10.61 4.73
Correlation Matrix of Independent Variables
Med Adhe
1.00
Covariance Matrix of Latent Variables

Knowing Storage  SefReg Particip Med Adhe

Knowing 1.14
Storage 0.28 0.59



SefReg 0.59 0.48 1.71
Particip 0.42 0.34 0.72 0.96
Med Adhe 0.59 0.48 1.00 0.72 1.00
Goodness of Fit Statistics
Degrees of Freedom = 244

Minimum Fit Function Chi-Square = 544.58 (P = 0.0)

Normal Theory Weighted Least Squares Chi-Square = 533.78 (P = 0.0)

Estimated Non-centrality Parameter (NCP) = 289.78
90 Percent Confidence Interval for NCP = (226.86 ; 360.45)
Minimum Fit Function Value = 1.19
Population Discrepancy Function Value (FO) = 0.64
90 Percent Confidence Interval for FO = (0.50 ; 0.79)
Root Mean Square Error of Approximation (RMSEA) = 0.051
90 Percent Confidence Interval for RMSEA = (0.045 ; 0.057)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.38
Expected Cross-Validation Index (ECVI) = 1.53
90 Percent Confidence Interval for ECVI = (1.39 ; 1.68)
ECVI for Saturated Model = 1.43
ECVI for Independence Model = 12.06

Chi-Square for Independence Model with 300 Degrees of Freedom = 5449.89

Independence AIC = 5499.89
Model AIC = 695.78
Saturated AIC = 650.00
Independence CAIC = 5628.01
Model CAIC = 1110.88
Saturated CAIC = 2315.52
Normed Fit Index (NFI) = 0.90
Non-Normed Fit Index (NNFI) = 0.93
Parsimony Normed Fit Index (PNFI) = 0.73
Comparative Fit Index (CFl) = 0.94
Incremental Fit Index (IFI) = 0.94
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Relative Fit Index (RFI) = 0.88
Critical N (CN) = 250.79
Root Mean Square Residual (RMR) = 0.11
Standardized RMR = 0.069

Goodness of Fit Index (GFI) = 0.91
Adjusted Goodness of Fit Index (AGFI) = 0.89

Parsimony Goodness of Fit Index (PGFI) = 0.69

The Modification Indices Suggest to Add the

Path to from
KNOW3  Storage
STORAGE2 SefReg
SELF1  Knowing
SELF2  Storage
SELF2  Particip
SELF4  Storage
SELF11  Knowing
SELF12  Knowing
SELF13  Storage
PAR4 Knowing
Knowing SefReg
Storage Particip
SefReg  Knowing
Particip Storage

9.

9

214

21.

2

13.5

18.3
8.3

12.1

14.7

10.1

12.

12.

12.3

12.

12.3

8
3

3

Decrease in Chi-Square  New Estimate

-0.43
0.13
0.42
0.51
0.31
-0.26
-0.09
0.31
0.31
0.31
-0.66
-0.62
-0.59
-0.77

The Modification Indices Suggest to Add an Error Covariance

Between and
SefReg  Knowing
Particip Storage
KNOW4  KNOW2
KNOW6 ~ KNOW1
STORAGE5 KNOW7

STORAGE5 STORAGE4

12.3
12.3
10.3
9.4
8.4
12.2

Decrease in Chi-Square  New Estimate

-0.47
-0.27
-0.14
-0.23
0.12
0.26
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