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Abstract

Objective: To assess beliefs about statin medications and its association with
statin adherence.

Methods: a cross- sectional study was carried out on One hundred and ninety
six statin users attending a non-governmental charitable clinic in Nablus,
Palestine. The study was carried out from February to June 2012, using a self-
reported questionnaire that consists of Morisky Medication Adherence scale
(MMAS-80©), Beliefs about medicines Questionnaire (BMQ), and potential
demographic and clinical factors that might affect adherence to statins. LDL-C
level was also measured for all the participants. Univariate and multivariate

analysis was done to find factors associated with non-adherence.
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Results: The mean age of the studied sample was 58+8.1 years. On Morisky
scale, 55.1% participants were non-adherence. Participants > 65 years and
those with longer duration of statin use had lesser odds [0.45 (0.23 — 0.9],
[0.46 (0.3-0.8] with confidence interval (CL) 95% of being non-adherent than
participant < 65 year and those with lower duration of statin use respectively.
Participants who did not have a history of invasive heart procedure OR [2(1.1-
3.0] with CL 95%and those with stronger concerns about statin medications
OR [2(1.1-3.0] with CL 95% had higher odds of being non-adherent.
Multivariate analysis showed that stronger concerns about statins was
associated with higher odds [1.094 (1.09 — 1.18)] with CL 95% of non-
adherence.

Conclusions: In our study, non-adherent is common among statin users.
Patient’s concerns about potential harm of statin were the most significant
factor associated with non-adherence. Future interventions for improving
adherence to statin therapy should rely heavily on patients’ education

concerning potential benefits or harms from statin therapy.



Chapter one

Introduction



1.1.10verview

Medication non-adherence in general and to statin in specific is widely
recognized as a major public health concern and contributes to patient
morbidity, mortality and healthcare costs [1]. Statins are one of the most
commonly recommended lipid lowering agents which have been shown to
significantly decrease cardiovascular (CV) events [2]. Despite that, medication
non-adherence to statin medications is reportedly high [3]. Several studies
have sought to find clinical and demographic factors associated with
medication non-adherence [4], but very few focused on the impact of patient’s
beliefs on medication adherence. Many studies carried out in the Arab world
about medication adherence [5]; however few focused on the influence of
beliefs about statin medications on the adherence to statins.

The “Beliefs about Medicines Questionnaire (BMQ)” was developed to
measure patients’ beliefs about medicines in a range of diseases [6]. Since
then, the BMQ has been translated into several languages to assess beliefs
about medicines across a wide range of diseases [6]. Similarly, the 8-item
Morisky Medication Adherence Questionnaire (MMAS-8©) had been
translated into different languages, and had been validated in patients with

different types of chronic illnesses [7].



1.1.2 LDL-C

Dyslipidemia is characterized by abnormal level of lipids in the blood
stream [8]. The most common type of dyslipidemia is hypercholesterolemia,
which manifested by the presence of high level of cholesterol in the blood [8].
There is free cholesterol and protein bound cholesterol which transports in the
blood stream as lipoprotein particles that consists of protein and lipids.
Lipoproteins are classified by their density to: very low density lipoprotein
(VLDL), intermediate density lipoprotein (IDL), low density lipoprotein
(LDL) and high density lipoprotein (HDL) [8].

High levels of LDL-Cholesterol was proved to be one of the most
important modifiable risk factors associated with the increased risk of
cardiovascular events, atherosclerosis, and coronary heart disease [9, 10].
Current guidelines recommend decreasing the level of the LDL-C to less than
70 mg/mL , as a therapy goal in order to reduce cardiovascular events,
especially in patients with multiple risk of developing stroke or cardiac arrest
[11], It has been also proven that lowering LDL-C levels were significantly
reduce cardiovascular morbidity and mortality in patients with elevated
cholesterol levels [12-14]. The new guidelines had set the levels of LDL-C to
be optimal if it was less than 100 mg/mL, near optimal (100-129 mg/mL),
above optimal (130-159 mg/mL), high (160-189 mg/mL) and very high (more

than 190 mg/mL) [14]. Lipid lowering therapies has been recommended to



lower the risk of CV diseases; the most common therapies include diet
therapy, physical activity, non-statin and statin drug therapy [14].
1.1.3 Statins

Statins are 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase inhibitors, they reduce cholesterol synthesis in the liver and lower
intracellular cholesterol concentrations; which lead to up regulation (increase
in number of receptors of LDL-C on hepatocytes membranes), thereby
increasing the clearance of LDL from the blood circulation [15]. It is used to
reduce LDL-C, apolipoprotein B, and triglycerides, and to increase HDL-
cholesterol in the treatment of hyperlipidaemias. It’s also utilized in patients
with atherosclerosis or diabetes in order to reduce the risk of CV events [15].

As Statins have become the cornerstone in the management of abnormal
LDL-C levels, several studies have been conducted to illustrate the
effectiveness and benefits of using such treatment to lower risk of CHD [16,
17]. By lowering LDL-C, statins have been shown to decrease CV events in
both primary and secondary CV disease prevention trials [18, 19]. In a study
conducted by Law MR. et al., statins have been reduced LDL-C level by
30%-50% in a sample of patients, which reduced the relative risk by 30%-
35%i those patients [20].In another study it was shown that lowering LDL-C
by Immol/L will reduce the incidence of CV events by around 20%, and
further reduction in LDL —C level with more intensive statin regimen yielded

further reduction in CV risk [21]. There is evidence of benefits for using statin



in patients with clinical atherosclerotic cardiovascular diseases (ASCVD),
patients with LDL-C levels of 190 mg/dL or more, and for patients aged 40-
75 years with diabetes or ASCVD risk [17].

As conclusion, statins are recommended as common lipid lowering
therapies, that could decrease cardiovascular (CV) events significantly for
patients with all case morbidity associated with dyslipidemia [2, 12, 22, 23].
1.1.4 Adherence to Medications

Adherence 1is defined as “active, voluntary, and collaborative
involvement of the patient in a mutually acceptable course of behavior to
produce a therapeutic result ”[24]. This definition implied the relationship
between the physician as a caregiver and the patient in a covalent relation that
guarantees positive health outcomes, some experts like to call it; “‘the
therapeutic alliance’”. Adherence includes whether patients take their
medications as prescribed and continue taking them during the duration of
therapy [24]. Given the magnitude and importance to poor adherence, the
World Health Organization (WHO) has published a guide to healthcare givers
to improve strategies of medication adherence [25]. Non-adherence in patients
with acute conditions is typically low, as compared with non-adherence in
those with chronic conditions which is increased after the first six months of
therapy, [26]. There is no standard for adherence acceptable rate, but it is

considered greater than 80% to be adequate adherence [26, 27].



1.1.5 Measures of Adherence

Although there is no gold standard for measuring adherence, it could be
measured by direct or indirect methods; measuring the level of medication or
its metabolite in blood or urine and detection of a biologic marker in blood are
examples of direct method. However, direct approaches are most accurate, but
they are expensive and not practical in routine clinical use. While examples of
indirect methods include self-reports, pill count, prescription refills, and
electronic monitors, Self-reporting is considered the simplest and the least
expensive method [28]. The most commonly used indirect methods include
patient self-report, pill counts, and prescription refills. The Morisky scale is a
commonly used, validated; 8-item self-reported adherence measure that has
been shown to be predictive of adherence to cardiovascular medications and
blood pressure [27, 29]. The 8-item Morisky Medication Adherence
Questionnaire (MMAS-8©) was developed in USA, it is one of the most
widely used self-reported measures of medications adherence [27], it had been
translated into different languages, and had been validated in patients with
different types of chronic illnesses [7, 29-31].

1.1.6 Adherence to Statin Medications

Although statin medications are effective treatment for elevated LDL-C
levels, some patients doesn’t achieve the recommended LDL-C level. Two
third of statin treated patients in the Arab world had inadequate control for

LDL-C level [32]. Statins non-adherence is reportedly high [3, 22, 33-35], and



there appears to be a progressive decline in adherence to prescribed cardio-
protective medications such as statins over time [36]. Improving adherence to
statin therapy has significant value to patients with CV diseases; for example,
adherence to statin therapy in the first two years of prescribing them, may
reduce hospitalization rates and direct medical costs in the subsequent years
[37]. Shroufi and Powles showed that improving adherence to statins would
prevent twice as many additional deaths compared to a strategy of lowering
the CV threshold for statin therapy [38].

Several studies have sought to find predictors of statin non-adherence, it
was concluded that there were inconsistencies and wide variation in socio-
demographic and clinical predictors associated with statin non-adherence [4,
39], such variation might stem from the diversity of study designs,
populations, and measurement methodologies, as well as secular trends in
statin use [26, 39]. Medication adherence is believed to be influenced by
factors beyond the clinical and demographic factors [4, 6], for example, the
extended Self-Regulatory Model (SRM), which includes both illness and
treatment beliefs, was successful in explaining variations in adherence among
patients with certain chronic diseases [40], medication beliefs have also been

considered as predictors of medication non-adherence [41].



1.1.7 Beliefs about Medication

Beliefs about medications among patients have been assessed
quantitatively with a scale developed by Horn et al., the “Beliefs about
Medicines Questionnaire (BMQ)” which was developed in the United
Kingdom (UK) to measure patients’ beliefs about medicines in a wide range
of diseases. Since then, BMQ has been translated into several languages to
assess beliefs about medicines, like diabetes mellitus, mental health illnesses
rheumatoid arthritis and others [6, 42]. It assessed medications beliefs using
four different dimensions including specific necessity to use medications,
concerns about efficacy or side effects related to those medications,
perceptions about overuse of medications by physicians and general harmful
nature of medications [6].
1.2 Beliefs Contextual Framework

The beliefs about medications necessity and concern explain non-
adherence attitudes for patients taking chronic medications [43]. This suggest
that patients weight up their needs for the treatment against their concerns
about adverse consequences when they taking medications. The Necessity-
Concerns Framework was assessed in explaining adherence to prescribed
medications [44], Horne R. et al. found that higher adherence was associated
with stronger perceptions of necessity of treatment, and fewer concern about
the treatment [44]. Figure 1.2.1 illustrates the suggested relations between

variables and medication beliefs on medication adherence and the therapeutic



outcome obtained. The more beliefs about the importance of a certain
medication the more adherent the patients will be then they get their goaled

therapeutic outcome. Figure (1.2.1)

+

Figure 1.2.1 the contextual framework for medications
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1.3 Objectives of the study
1.3.1 General objective
The objective of this study was to assess beliefs about statin
medications and its association with statin adherence.
1.3.2 Specific objectives

1. To measure adherence to statin medication using 8-items Morisky
Medication Adherence Scale (MMAS-8).

2. Assess patients’ medication beliefs about statin medications using
Beliefs about Medicines Questionnaire (BMQ).

3. To find if there is association between CV risk factors and non-
adherence to statins.

4. To find if there is any correlation between self-reported
adherence to statins and patients’ beliefs about medications in
general and statins in specific.

5. To find if LDL-C goal achievement correlate significantly with

self-reported adherence and beliefs.
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1.4 Significance of the study

Several studies were carried out in the Arab world about medication
adherence [5, 45]. However, none of these studies investigated the effects of
beliefs about statins on adherence to statin therapy. Most of these studies
focused on influence of demographic and clinical factors on medication
adherence. Furthermore, it has been reported that adherence to statin therapy is
different from adherence to other cardiovascular or anti-diabetic medications
[36, 46]. In the Arab world, beliefs about medicines and illnesses are supposed
to be different from those in Asia and Europe due to differences in culture,
religion and degree of public health awareness [47]. Identifying the predictors
of statin adherence will help to implement strategy to improve adherence to
statin mediations. In addition, it will help to implement awareness about the

importance of statin medication in patients with risks of CV diseases.
1.5 The expected outcomes of the study

The expected outcomes of the study is to find the prevalence of
adherence to statin medication among Palestinian patients, which help the
clinicians and other health care provider detect patients trends of anon-
adherence and to identify patients with high potential for non-adherence.
Also to help health care planners and public health workers look for methods
to minimize modifiable risk factors associated with non-adherence to statin

medications.
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Chapter Two

Literature review
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2.1 Prevalence of statin adherence

Non-adherence to statins medications was common around the world.
One study found that nearly 34% of patients discharged on Aspirin, Beta-
blockers and Statin stopped at least 1 medication and 12% stopped all three
medications within one month of hospital discharge. It was also found that
patients who discontinue taking evidence-based medications are at increased
risk of mortality [48]. Adherence to statins was low as seen in a cohort study
conducted in Canada and published in 2002; two-year adherence rate was
found to be 40.1% in patients with acute coronary syndrome, 36.1% for
patients with chronic coronary syndrome and 25.4% for primary prevention
patients, this low rate of adherence, patients received limited benefits from
statins [49]. Although the period after hospital discharge appears to be
particularly high-risk period, statin non-adherence continues to decline over
the time [36]. Another study conducted in USA found that 68% of the statin
users were adherent to these medications. Adherent statin users were more
likely to achieve recommended LDL-C level [50]. In another study conducted
in Denmark 83% of the studying patients was adherent to statin medications
[51]. In a study conducted in Netherlands between 2008 and 2009 less than
90% of patients reported adherence to statin medications, non-adherence was
associated with younger age, high total cholesterol level during prescription

period and a relatively low untreated total cholesterol level [52].
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2.2 Predictors of statin adherence

The factors that influence patient adherence to statin medications can be
categorized into patient factors, physician factors and health system factors.
While Factors which patient involved are sociodemographic factors, and
clinical factors. In a study conducted in USA in 2011 used an internet survey
found that side effect 63% and cost 32% was the primary reason for statin
therapy discontinuation [53]. Another study conducted in USA in 2005 in
primary care clinics found that reported adherence was 45% at 6-months
follow up, the perception of risk, toxic effect of medication, expected
treatment duration, Hispanic and younger age were predictors of statin non-
adherence [54]. In another cohort study conducted in USA in 2009 concluded
found that patients with younger age, fewer comorbidity, lower rates of
hospitalization, fewer concurrent prescription and fewer clinic visits were
associated with poorer adherence to statin medications [55].

A study conducted in Denmark to explore effects of socioeconomic
factors on statin adherence found that adherence to statin medication was
decreased with decreasing income especially in men aged 40-64 years [56]. A
study conducted in Hong Kong in 2003 found that the adherence to statins was
high among Chinese patients at high risk of coronary heart disease (CHD), it
was also found that living with family and duration of therapy were negative
predictors of adherence to statin therapy [57]. In A meta-analysis study

published in 2013 conducted to evaluate the effect of race and gender on
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adherence to statin therapy for primary or secondary prevention found that
women and nonwhite patients was at increased risk of non-adherence to statin
medications [58]. A study conducted in Canada in a family practice clinics in
2005 found that high adherence rates was reported by 63% of patients using
statins measured by Morisky scale. Being an elderly taking four to six
medications and having regular exercise or healthy diet were associated with
high adherence to statin therapy [59].

2.3 Beliefs about medications and adherence

Robert Horne presented in 1999 the BMQ a novel method for assessing
cognitive representations of medication [60]. He conducted a study to assess
relationships between reported adherence and medication beliefs among four
chronic 1illness patients; he found that higher reported adherence was
correlated with higher necessity score and higher concerns score correlated
with lower reported adherence, medication beliefs were more powerful
predictors of reported adherence than the clinical and sociodemographic
factors [6].

A study published in 2009 studied the relationships between beliefs
about medication used BMQ and self reported adherence used MMAS-8
found that 53% of patients reported low medication adherence. Negative
beliefs about medications, patients < 65 years of age, low medication self-
efficacy, and hyperlipidemia was associated with low self reported adherence

[61]. Another study conducted in Sweden in 2009 to identify factors which
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could predict reported adherence measured by MMAS to patients using statin,
found that necessity of the lipid lowering medical treatment and side effects
were associated with high and low adherence rates respectively [62].

A cohort study conducted in Ireland in 2005 to evaluate the relationship
between LDL-C goal achievement and both medication adherence measured
by MMAS and beliefs measured by BMQ concluded that BMQ were a
predictor for self-reported adherence, but not of LDL-C goal achievement.
Statin non-adherence could be responsible failing to achieve goaled LDL-C
level [63]. In a study conducted in Spain in 2012 on psychiatric outpatients
used MMAS and BMQ found that no correlation between socio-demographic
variables and adherence was found, but adherence was correlated with BMQ
Harm and Concern, and also non-adherence was associated with severity of
illness [64]. Another cohort study conducted in USA on diabetic patients used
MMAS and BMQ found that modifiable patient disease and medication
beliefs were predictors of medication adherence [65].

2.4 In the Arab world

In a study conducted in a family practice clinic in Jordan in 2011 to
identify factors associated with adherence to statin medications measured by
MMAS found that 75.5% of patients reported high adherence, patients who
take more than 7 medications, hypertensive patients, who were non-depressed

reported high adherence to statin medication [66].
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Sweileh et al. found that non-adherence to antipsychotic medications
and oral hypoglycemic medications measured by MMAS was common in
Palestinian people [45, 67]. In another study conducted by Zyoud et al. on
hypertensive patients found that 37% of patients reported low adherence to
their medications measured by MMAS and low treatment satisfactions was

associated with low adherence to medications [68].
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Chapter Three
Materials and Methods
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3.1 Methods
3.1.1 Study design and Settings

This was a cross-sectional analytical study for the purpose of evaluating
the influence of beliefs about medicines, demographic and clinical factors on
adherence to statin therapy among Palestinians. This study was carried out at a
non-governmental charitable primary healthcare clinic (Al-Rahma) in Nablus
city. Al-Rahma center is a non-governmental center that provides care for
patients with chronic illnesses. Nablus is the largest city in northern West-
Bank of Palestine. Residents of Nablus city are predominantly Arabs. There
are five main healthcare providers of health services in Palestine: Ministry of
health, United Nations Relief and Works Agency for Palestine Refugees in the
Near East (UNRWA), Non-governmental organizations (NGOs), Palestinian
Military Medical Services (PMMS) and Private for section, the latter is

profitable.



21
3.1.2 Study Sample population

This study included a convenience sample of adult population.
Participants were recruited from Al-Rahma clinics while waiting to be seen by

their health care providers.
3.1.3 Inclusion criteria
The inclusion criteria for this study were:

1. Males and females 18 years old and older who self-report using
statin medications for at least 2 months.

2. Willing to participate in this study.

The use of statin by the participants was confirmed by the attending
healthcare provider. The focus was made on atorvastatin because it is the
most commonly prescribed and dispensed statin in the Palestinian ministry of

health since it is listed in the Palestinian essential drug list 2013.
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3.1.4 Exclusion criteria
The exclusion criteria were based on:

1. Availability of any physical and or mental conditions that interfere with
participation.
2. Inability to obtain venous blood sample.

3. Patients taking other medication with statin for reducing LDL-C level.
3.1.5 Sample size

Previous studies in Palestine indicated that medication non-adherence
among patients with chronic illness is in the range of 40 — 50%. The sample
size was estimated based on the following assumptions: a descriptive study
with dichotomous outcome (adherent versus non-adherent), rate of medication
non-adherence to be as low as 40%, confidence interval width of 20% and
confidence limit to be 95%. Therefore, a prevalence-based sample of a
minimum of 92 statin users was calculated for this study based on the

Mendenhall equation (1983) [69]:

S=47’P(1-P)W*
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e 7 value is derived from our anticipated confidence level.
Recommended value of Z score is 1.96 to give confidence level
0f 95%.

e P was derived from the prevalence of adherence to statins
medication.

e W is the confidence interval intended width.

In order to minimize erroneous results and increase the study

reliability, the target sample size was increased to 200 patients.

3.1.6. Ethical approval

This study received approval from Institutional Review Board (IRB) at
An-Najah National University, and the approved from the Public health
department of the Faculty of Graduate Studies at An-Najah National
University was also obtained. Written consent was also obtained from the
patients prior to the commencement of the study. All participants completed

the questionnaires in a private area in the clinic.
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3.1.7 Participant recruitment procedure

A brief screening for recruitment of participants was conducted by the
investigators to identify potential participants in the following manner: every
person in the waiting area was asked if he is willing to talk to the investigator.
If the person agreed to talk to the investigator for possible participation, then
an informed consent was read and obtained by the investigators at the clinic.
Once the consent was signed, verification of inclusion and exclusion criteria
took place. The questionnaires required for the study were presented and

explained for its completion during this session.
3.1.8 Pilot study

A pilot study of approximately 30 participants was carried out at Al-
Rahma clinics and the questionnaire was adjusted accordingly. The

questionnaires that required for the study were completed included:

1. Demographic and clinical data about the participants.

2. Morisky Medication Adherence Scale (MMAS-8) to determine level of
medication adherence.

3. Beliefs about medicines questionnaire (BMQ) to determine beliefs about

medicines.
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3.2 Instruments

3.2.1. Medication adherence

Adherence to statin therapy was measured using Morisky Medication
Adherence Scale (MMAS-8) [29]. Approval to use and translate the MMAS-8
into Arabic language was obtained from the developer. The translation was
carried out according to standard forward and backward method. The Arabic-
translated version of MMAS-8 was used in previous publication [45]. The
MMAS-8 is an eight items questionnaire designed to measure medication
adherence. It is composed of seven Yes/No questions. Details of the Arabic
translation and its use were described previously [45]. The eighth question is a
S-points likert scale. In this study, patients with a total score of MMAS-8 less
than 6 are considered to have poor medication adherence. The internal

consistency of the MMAS-8© was alpha = 0.74.
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3.2.2. Beliefs about medicines

Beliefs about Medicines was assessed using Beliefs about Medicines
Questionnaire (BMQ) [70]; Approval to use and translate BMQ was obtained
from the developer. Translation of BMQ was also carried out according to the
standard forward and backward method. BMQ consists of two sections,
general and specific. The Specific section assesses patients’ beliefs about
medications prescribed for a particular illness and comprises two scales
assessing personal beliefs about the necessity of prescribed medication for
controlling their illness (5 statements) and concerns about the potential
adverse consequences of taking it (5 statements). Each statement has a five -
point likert scale answers (strongly disagree, disagree, uncertain, agree, and
strongly agree). The answers are scored from one (strongly disagree) to five
(strongly agree). Points of each scale are summed to give a scale score.

Higher scores indicate stronger beliefs in the concepts of the scale.

Specific-necessity and specific-concerns scales have 5 items and scores
range from 5 to 25. Higher specific-necessity scores represent stronger
perceptions of personal need for the medication to maintain health now and in
the future. Higher specific-concerns scores represent stronger concerns about
the potential negative effects of the medication. The Internal consistency for

the BMQ subscales showed values between alpha = 0.72 — 0.78.

3.2.3 Demographic and health Information
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Demographic obtained include age, gender, years of education, and
body mass index (BMI) as calculated form body weight and height.
Information about medical history and medications was also obtained. The
medical history components is a list of illnesses commonly identified with
dyslipidemia where the response is in a dichotomous (yes/no) format with an
option to write additional illnesses not included in the list. All the participants
were asked to report all the medications that they use on chronic basis. The

questionnaire was available in Arabic.

Blood samples were collected from an ante-cubital vein punctures and
was collected while the subject or client in a sitting position. The blood
sample was taken by well trained and experienced lab technician, the blood
sample was separated immediately, and the serum was kept in the refrigerator
until it’s carried daily in a cool bag to the university lab where LDL-C level
was measured using HUMAN kit, Germany, the procedure was doe as

elucidated in the leaflet (Appendix 6).
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3.2.4 Data management and statistical analysis

During the pre-analysis phase, the data were coded to maintain
confidentiality for all participants. Participants were given an identification

number assigned by the investigator for use throughout the study.

Descriptive statistics was carried out for all variables and expressed as
mean (£SD) for continuous variables with normal distribution. Non-normally
distributed continuous variables were expressed as median (inter-quartile
range: Q1-Q3). Normality of the data was tested by Kolomogrov-Smirnov
test. Internal consistency was assessed using Cronbach’s alpha. Factors
associated with non-adherence (MMAS-8 score < 6) were analyzed with
binary logistic regression followed by multiple logistic regression analysis.
The dependent variable was non-adherence (coded as 1). A p value of < 0.05
was considered statistically significant. The association between non-
adherence and a particular variable of interest was evaluated by calculating an

odds ratio (OR) at 95% confidence interval (Cl 95).
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Chapter Four

Results
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4. Results
4.1 General characteristics of the participants

During the study period, a total of 210 patients who reported having
dyslipidemia and using statin medications were asked to participate. The
majority of the participants (196; 93.3%) were using atorvastatin and 14
participants were using other statin medication. To avoid any mis-
interpretation of the data, analysis was made on those using atorvastatin and
the remaining 14 patients were excluded from analysis. The mean (£ SD) of
the age of the 196 participants was 58 (£8.1) (range = 39 — 80) years; 45
patients were elderly (=65 years). About two thirds (123; 62.8%) of the

participant were males, while 73 (37.2%) were females.

Eighty seven (44.4%) participants reported that they had college
education, while 109 (55.6%) had school education or lesser. The mean (SD)
of body mass index (BMI) for the participants was 30.6 (+4.8) kg/m” and most
(87.2%) participants had BMI above normal level. The majority (143; 73%) of
the participants were non-smokers. When participants were asked about their
life style, 53 (27%) reported that they neither exercise nor eat healthy diet; 123
(62%) reported that they either exercise or eat healthy diet, and finally 20

(10.2%) reported that they exercise and eat healthy diet. Table (4.1.1)
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Table (4.1.1): Sociodemographic characteristics for the studying patients.

Variable Statistic
Mean (= Std) or Frequency (percent)
Age (years) 58 (£8.1)
> 65 45 (23%)
<65 151 (77%)
Gender
Male 123 (62.8%)
Female 73 (37.2%)
Education
< college 109 (55.6%)
> college 87 (44.4%)
BMI 30.6 (£ 4.8)
Normal < 25 kg/m’ 25 (12.8%)
Above normal > 25 kg/m’ 171 (87.2%)
Smoking
Yes 53 (27%)
No 143 (73%)
Life style
- Neither exercise nor healthy diet. 53 (27%)
- Either exercise or a healthy diet. 123 (62.8%)
- Exercise and healthy diet. 20 (10.2)

Abbreviations: Std: stander deviation, BMI: body mass index
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The participants reported a mean of 5 (£2.5) medications taken on
regular daily basis. The mean (£SD) duration of statin use was 39.2 (+ 45.2)
months. The majority (174; 88.8%) was taking atorvastatin < 20 mg daily
while the remaining 11.2% were taking atorvastatin > 20 mg daily. Seventy
three (37.2%) participants reported having cardiovascular diseases combined
with dyslipidemia, 28 (14.3%) reported having diabetes mellitus combined
with dyslipidemia, 84 (42.9%) participants reported having both
cardiovascular diseases and diabetes mellitus combined with dyslipidemia,
and only 11 (5.6%) participants reported having dyslipidemia alone. About
one third (33.7%) of the participants reported having at least one heart attack
during their life and 93 (47.4%) of the participants reported having invasive
heart procedure. The mean (+SD) of measured low density lipoprotein

cholesterol LDL-C for the participants was 90.3 (+£32.72) mg/dl. Table (4.1.2)
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Table (4.1.2): Clinical characteristics for the studying patients.

Variable

Statistic
Mean (+ Std) or

Frequency (percent)

Number of chronic Number of medications other than
statin <5

>5

98 (50%)

98 (50%)

Duration of statin use

<2 years 112 (57.1%)

>2 years 84 (42.9%)
Had a history of MI

Yes 66 (33.7%)

No 130 (66.3%)

Had Invasive heart procedure

Yes 93 (47.4%)

No 103 (52.6%)
Dyslipidemia comorbidity

-None 11 (5.6%)

-CVD 73 (37.2%)

-DM 28 (14.3%)

-CVD & DM 84 (42.9%)
LDL-C level (mg/ dL) 90.3(+£32.7)

Atorvastatin daily dose

-<20mg

- >40mg

174 (88.8%)
21 (11.2%)
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Abbreviations: Std: stander deviation, MI: myocardial infarction, CVD:
cardiovascular disease, DM: diabetes mellitus, LDL-C: low density

lipoprotein cholesterol.
4.2 Adherence to and Beliefs about Statins

One hundred and eight (55.1%) patients were considered non-adherent
(MMAS-8© adherence score < 6) while 88 (44.9%) were considered adherent
(MMAS-8© adherence score > 6). Ninety (45.9%) of the participants reported
that they sometimes forgot to take their statin medications; 53.1% of the
participants reported that they did not take their medications on at least one
occasion in the two weeks before the interview; 14.8% of the participants
reported that they discontinued taking their medications without telling their
doctor when they felt worse upon taking their medications; 21.9% of the
participants reported that they sometimes forgot to take their medications with
them when they traveled or left home; 75.5% of the participants reported
taking their statin medications on the day before the interview; 35.7% reported
that they stopped taking their medicines when they felt like their LDL-C level
is under control; 45.4% of the participants reported feeling hassled by their
treatment plans; and finally 73.5% reported that they never or rarely had

difficulty remembering to take all their medicines. Figure (4.2.1)
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Figure (4.2.1) the description for MMAS-8 answers for the studying patients.
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4.3 Beliefs about statins

The majority (74%) of the participants endorsed the beliefs that their
statin medications protected them from getting worse, and that 53.5%
endorsed the belief that their health status in the future will depend on statin
medications. Concerns about medicines were also reported. Many participants
(38.3%) indicated that they are worried about long term effects of statin
medications and 35.2% reported that having to take statin medications worries

them. Table (4.3.1)
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Table (4.3.1) the description for BMQ answers for the studying patients.

Beliefs about Medicines Questionnaire Agree or Strongly agree
BMQ | 85 (43.4%)
BMQ 2 87(44.4%)
BMQ 3 92 (47%)
BMQ 4 145 (74%)
BMQ 5 105 (53.5%)
BMQ-specific necessity score mean (+=SD) 16.1(+4.4)
BMQ 6 75 (38.3%)
BMQ 7 69 (35.2%)
BMQ 8 80 (13.8%)
BMQ 9 14 (7.1%)
BMQ 10 44 (22.5%)
BMQ-specific concerns score mean (£SD) 12.3(+4.2)

4.4 Factors associated with adherence

Univariate analysis of tested variables showed that age, duration of
statin use, history of invasive heart procedure and concerns about statin
medications were significantly associated with non-adherence (Table 4.4.1,

4.4.2). Elderly patients had lesser odds [0.45 (0.23 — 0.9] of being non-
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adherent. Similarly, patients with longer duration of statin use had lesser odds
[0.46 (0.3 — 0.8)] of being non-adherent. Participants who did not have a
history of invasive heart procedure had higher odds [2 (1.1 — 3.0)] of being
non-adherent. Finally, patients with stronger concerns about statin medications

had higher odds [2 (1.1 — 3.0)] of being non-adherent.



Table 4.4.1 Univariate analysis of sociodemographic factors associated

with non-adherence.
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Variable Non-Adherent Adherent OR P-
N=108 N =88 95% CI) | value
(55.1%) (44.9%)
Age (years) Reference
- <65 90 (83.3%) 61 (69.3%) 0.45(0.23 - | 0.022
- 265 18 (16.7%) 27 (30.7%) 0.9)
Gender Reference
- Male 62 (57.4%) 61 (69.3%) 1.7(0.93 - | 0.087
- Female 46 (42.6%) 27 (30.7%) 3.0)
Education Reference
- < 65 (60.2%) 44 (50.0%) 0.66 (0.38— | 0.154
college 43 (39.8%) 44 (50.0%) 1.17)
- 2
college
Smoking Reference
- Yes 32 (29.6%) 21 (23.9%) 0.74 (04— | 0.37
- No 76 (70.4%) 67 (76.1%) 1.4)
BMI Reference
- Normal <25 12 (11.2%) 13 (14.8%) 1.4 (0.6 - 0.46
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- Above normal 95 (88.2%) 75 (85.2%) 3.2)
>25
Life style Reference
Neither exercise nor 26 (24.1%) 27 (30.7%) 1.6 (0.8—-3) | 0.15
healthy diet. 74 (68.5%) 49 (55.7%) 0.7(0.24- | 0.17
Either exercise or a 8 (7.4%) 12 (13.6%) 2.0) 0.5

healthy diet.
Exercise and healthy

diet.
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Table 4.4.2 Univariate analysis of clinical factors associated with non-

adherence
Variable Non- Adherent OR P-
Adherent N =88 (95% CI) value

N=108 (44.9%)
(55.1%)

Number of Reference

chronic 0.72 (0.4 -1.3)

medications 58 (53.7%) | 40 (45.5%) 0.25

other than statin | 50 (46.3%) 48 (45.5%)

- <5
- =235

Duration of Reference

statin use 71(65.7%) | 41 (46.6%) | 0.46 (0.3 -0.8) | 0.007

- <2vyears | 37(34.3%) | 47 (53.4%)

- >2 years
Had a history of Reference
MI 34 (31.5%) | 32(36.4%) | 0.8(04—-1.5) | 0.47
Yes 74 (68.5%) | 56 (63.6%)

No




42

Had Invasive Reference

heart procedure | 43 (39.8%) | 50 (56.8%) 2(1.1-3.0) ]0.018
Yes 65 (60.2%) | 38 (43.2%)

No

Dyslipidemia Reference
comorbidity 6 (5.5%) 5 (5.7%) 1.1 (0.32-4.0) 0.35
-None 42 (38.9%) | 31(35.2%) | 1.8(0.42-7.33) | 0.85
-CVD 19 (17.6%) 9 (10.2%) 0.8(0.2-2.8) | 0.44
-DM 41 (38.0%) | 43 (48.9%) 0.72
-CVD & DM

LDL-C level 93.6+£33.2 86.3£31.9 | 1.0(0.99-1.06) | 0.12
(mg/ dL)

Atorvastatin

daily dose 99 (50.5%) 75 (38.3%)

-<20mg 9 (4.6%) 13 (6.6%)

- >40mg

Specific- 155+4.3 16.8+4.4 | 0.94 (0.88—-1.0) | 0.054
necessity belief

Specific- 13.04 +£4.2 11.5+4.0 2(1.1-3.0) |[0.009
concern belief

Level of significance is P<0.05
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Multivariate analysis showed that stronger concerns about statins was
associated with higher odds [1.094 (1.094 — 1.178)] of non-adherence while
longer duration of statin use was associated with lower odds [0.533 (0.288 -

.987)] of non-adherence (Table 4.4.3).

Table 4.4.3 Multivariate analysis of factors associated with non-adherence

Variable 95% CI for OR

B S.E. Wald | p-value OR Lower | Upper

Age 65 (<65 -0.569 0.362 2.465 0.116 0.566 0.278 1.152

years)

Duration of -0.629 | 0314 4.009 0.045 0.533 0.288 | 0.987
statin use (< 2

years)

Had no 0.484 0.310 2.438 0.118 1.622 0.884 2.978
Invasive heart

procedure

Specific- 0.090 0.037 5.813 0.016 1.094 1.094 | 1.178

concern belief

Abbreviations: CI: confidence interval, B: coefficient of predictor variables,

S.E.: Standard error, OR: odd ratio. Level of significance is P< 0.05.
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Chapter Five

Discussion and Conclusions
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5.1 Discussion

We assessed the influence of patients’ beliefs, demographic and clinical
factors on adherence to statin therapy. We used self-reporting method to
measure medication adherence because it is considered the simplest and the
least expensive method. George et al. had found that when a valid scale, like
Morisky questionnaire, is used to assess medication adherence, the obtained
scores will be accurate with both sensitivity and specificity of over 70% [71].
The 8-item Morisky Medication Adherence Questionnaire (MMAS-8©) has
been translated into different languages and has been validated in patients with
different types of chronic illnesses [29-31, 72, 73]. We used the “Beliefs about
Medicines Questionnaire (BMQ)” to measure patients’ beliefs about
medicines. The BMQ [29] has been translated into several languages to assess
beliefs about medicines across a wide range of diseases like diabetes mellitus,

mental health illnesses, rheumatoid arthritis and others [6, 42].

The Multivariate analysis carried out in the study showed that concern
or negative beliefs about statin about statin medications was the most
significant factor associated with non-adherence. This result is in accordance
with several international studies that confirmed the relationship between non-
adherence and individual beliefs about medication non-adherence [53, 55, 62,
74]. A study carried out in United States (USA) to examine the relationships

between beliefs about medications, health literacy, and self-reported
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medication adherence concluded that patients who had negative beliefs about
medications reported low medication adherence [61]. Another study carried
out in a community-dwelling sample of older adults found that beliefs about
medication can be powerful barriers to a successful adherence strategy [75]. A
study by Phatak, et al., found a positive bivariate associations between specific
concerns about medications, perceived general harmful effects of medications,
and perceived overprescribing of medications by physicians and medication
non-adherence[76]. Another study in Japan by lihara, et al., concluded that
beliefs on which individual Japanese patients with chronic diseases attach
value were potential factors for - intentional non adherence [77]. A study by
Clifford, et al., concluded that when patients start a new medication for a
chronic condition, intentional non-adherers hold beliefs significantly different
from those of adherers and unintentional non-adherers [78]. A study by
Mardby, et al., concluded that increased awareness of the patient's beliefs
about medicines is needed and that healthcare providers should encourage
patients to express their views about medicines in order to stimulate

concordance and adherence to medication [79].
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5.2 Contextual framework for LDL-C levels

We found there is no significant relation between adherence and LDL-C
level in this study, but non-adherence to statin medication was associated
significantly with high concern about the adverse effect of the statin
medication. Taking statin for more than two years was slightly associated with
high adherence to statin medications. There are many variables interfere in the
level of LDL-C in the blood beyond adherence to medication, statin itself,
dose of statin, type of dyslipidemia, genetics, physical activity, diet and other
factors may affect the LDL-C level more than adherence to stain medication.

Figure (5.2.1)
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Figure 5.2.1 the Contextual framework for LDL-C levels
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5.3 Limitations of the study

Our study had some limitations. A self-report method was used to
assess medication adherence. Although more precise estimates of medication
adherence can be obtained through direct methods, the self-report assessment
of medication adherence provided a practical measure for this study. The
validity of the Arabic version of adherence and belief scales has not been
tested and further studies are needed to confirm validity of both scales among
patients in the Arab world. Regardless, this is one of the few studies in the
Arab world to investigate beliefs about medicines and to investigate the
association between beliefs and adherence. Caution should be exercised in
generalizing our study’s findings due to the use of convenient sample from
one institution. Overestimation of adherence may have occurred because self-
reporting was used for assessment. Although the sample size used in our study

was relatively large, it is not representative of all statin users in Palestine.



50

5.4 Conclusion

As a conclusion, lesser concerns in one’s statin therapy is significantly
associated with high adherence and that assessment of medication belief is
important in understanding non-adherence among statin users. The Beliefs
about Medicines Questionnaire may identify people at risk of poor adherence
and therefore providing opportunities to improve adherence. Increasing
awareness and education to statin users regarding statin therapy and their
disease might positively influence their medication adherence and therapeutic

outcome.
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2. MMAS-8

Morisky 8-ltem Medication Adherence Questionnaire

Patient Score

Question Answer Y=1;
(Yes/No) N=0

Do you sometimes forget to take your medicing?

People sometimes miss taking their medicines for reasons other
than forgetting Thinking over the past 2 weeks, were there any
days when you did not take your medicing?

Have you ever cut back or stopped taking your medicine
without telling your doctor because you felt worse when
you took it?

When you travel or leave home, do you sometimes forget to
bring along your medicine?

Did you take all your medicines yesterday?

Wihen you feel like your symptoms are under control, do you
sometimes stop taking your medicine?

Taking medicine every day Is a real inconvenience for some
people Do you ever feel hassled about sticking to your
treatment plan?

Howe often do you have difficulty remembering to take all your J =10
medicina? E-E—11

__ A Never/frarely
__ B Oncein a while
__ €. Sometimes

_ D Usually

__ E. All the time

Total score

Scores: >2 = low adherence

1 or 2 = medium adherence

0 = high adherence
Morisky DE, Green LW, Levine DM, Concurrent and predictive validity of a self-reported measure of medication adherence
Med Care. 1986;24:67-74.
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BMQ-specific

necessity

BMQ 1 My life would be impossible without my statin
medicine

BMQ 2 Without my statin medicine I would be very ill

BMQ 3 My health , at present ,depends on my statin
medicine

BMQ 4 My statin medicine protect me from becoming
Worse

BMQ 5 My health in the future will depend on my statin

medicine

BMQ-specific

concerns

BMQ 6 I sometimes worry about the long-term effects
of my statin medicine.

BMQ 7 Having to take statin medicine worries me.

BMQ 8 I sometimes worry about becoming too
dependent on my statin medicine.

BMQ 9 My statin medicines disrupt my life.

BMQ 10 My statin medicines are a mystery to me.




68

4. The study questionnaire:
& Ol Grariiiviall ol yall dis ) gall al i g culaBina ¢y ABMat) (i) Al
bl ey das ) g gina (B ABUSY) (addia asdl) (4 g sl <y giea(LDL)
O datd alall ) (al 52V padiudin e glaall 028 AHEKH addia annlll (5 ) Gl siae e sl

oAl pal el S Lgalasiul

............... Y ST TP 1| e O Y ) Q8
............................ TC sl jasd 4
............................ LDL

sl s il g 1 el
0B SO pasl ]
............................ el 2
A all Gl siwaae 3
Bul20aB A

Jsliug2 B

55 (. ) el G, ) feliaall (adla o) go Jsbi iy e die 4
...... 0 5a A L e, S35 Y el s A 5

(ALY ety caae el a6
A
Y B

................ ijy ale 7



69

9 52! 3 Al e 30l Lua 53 Ao L Gl alitie JSi (Aualyyll) aall Bl G jlas Ja 10
e (1
Y (2
Aol (3
f(Olaall ad i Al LAY (e aatg) 4013 dpea el da 1]
= (1
Y (2
delY (3
Plaa 5 4S) sall 5 il 5 uzadd) Jsliis Ja 12
e (1
Y (2

Lly (3

(sl Jalacai¥ (gaa ulid ;SN andl)

Y pad Jsadl | #

el gaall (mdlall o) ga Jslin of Llal i Ja 1

Sy

oAl Gl agr Aalall 455090 Ul Gl Il Y 2

B




70

G sl s oo Gl Al dla S da gl

ecilyiaall (milal) o) 5 L gl ol (il

Cad el @lly g @l A8 o g0 Sliaall (=il

ol sall el ol Ladie | gusd Campal doaal) @il b

Clabal Glal wi Ja oJ 3l ald il Laie

gelyiaall dlall ¢ 5l

el ciliaall (8l o gal) cud glis Ja

Lali Ja b pdaacdl caas ciliiaall (5 siae b el Ladie

ol sall Jlaninid (e ad gl ) Bl

Ja Gl (amdd 35 0 Y B sy JS Okl
el sy (sl 5l Gl 5l Ly pany el

9ol sally o 52l

Laifa

Ula

\Ag‘ /\J-\L.I

g Jolii SN 3 L anlg V) (e S

?cﬂ:\..gjdi

Score




71

453 Jsa Clainal) ;A il

OoAT Gl A8 i jle o el A8 gua sall 33501 A Gl Do @l & e i ol ol b gua gl By 501 Jsa ) )
Y aiall g pall 85 L) g el oda Sle 3005 Y ) 8358 il ae gl ) aanat el ) agi ol J s Lo oSy
Aaalall bl i 8 () saige a3 Db Aasa clla) aa g

s sadll ¢ 5all-dy s s colainall (i)

Sady (b gl 4 @bl | 3 aslia 2 gajsi 1 8ady s e Jgad) #

Specific- Necessity

yia ) Aadla 4y ol () 5y Aiaiase ) 5SS 1
lan Ly yo (ST 8 s ectibinall ducadls 200 53 2

Slaiaal) Aadla 500 e adiad sl Cd ) b s 3

i sl Ay ol O (0 (Faen Cilyiaal) Azdls 3y 50 4
i) Acadla 4y 5ol e adind g Jiitesal 3 S 5

Score

Specific-Concerns

clinall Ladlal) 58 saall Alsh Y iy 31 sl 6

Gl Y s 8 (iAo 5l J 5l ) dalal 7

Clyiaal) Ladla ol e laa dadine gual o) (e (381 Ul 8
Shan Jlhad il Acadla 5 50l 9

& Rl )33 a3 ciliadll Aadls w0l | 10

Score




72

rasand) o jaldldy ) J s Claiaall (il

G| 4 @lgl| slia e | 2 padel| 183 gael Jaudl | #
5 8dy 3

General-Overuse

58S Ay gal () sy ¢ LY | 11

oo Vi o aele ol sall g gadiing Al AN | 12

DAY )y dladiil

Jla¥) i 4y 5a¥) alaea| 13

350 e Ul ST dadall Sl | 14

Score
General-Harm
il eSS ) pun s 5081 | 15
pyam A AN K| 16
53V (AR e | S g paay SLRYI | 17
st s 1 ST catlin ya e Jshal U5 el el 13| 18
Bl 459l gl
Score

scaluiaal) omdla Cadlay A1 glinal) e el 35 a1 22e 13

filiaall Gadla o) 5o s Legd iyl e cany il 52l alei O 14

Y 2

f(LDL) pall (8 (ol liaall 5 g olai b 15



73

fLlls Jead Ja |

Y2 a1

fale Sy dliaia Caali s |

ALl V.6 A 5A58e 4o 3 laasaa2  33bes ]

foale cloaall 4y g0l @l (e oaa aali clial o |

AelY 3 Y2 s

Sl eliag e ol gall o)y a5 b oaal) Gaalill dis e o) sall 22l a1 1)

Aol Vg4 Y3 Ulalk2  Libaai]

(e e ST R0 (S A al a1 e et Db

oAl W B dpacs jig D, el bia Gelii) C g Sl pax B li =l el A
................................. a0 4 je Gl el G o F. daaliall 5 allasl)

) b (Aala) S ol 4l il g5 e Casile Ja

delY 3 Y2 a1

Sl 8 dnl ja clilae 515 jhasdl Cum a3 s

deV3 V2 e ]



6. HUMAN LDL-C kit leaflet:

LDL CHoLEsTEROL liquicolor
Direct Homogeneous Test for the Determina-

tion of LDL-Cholesterol
Enzymatic Colorimetric Test
Package Size
10094 s0ml Complete Test Kit
10294 200 ml Complete Test Kit
o)
Intended Use

LDL CHOLESTEROL liguicolor is a direct homogeneous enzymatic assay for
the quantitative d fon of LDL-¢ | (LDL). LDL is regarded
as a lipid component increasing the risk for coronary heart disease (CHD).
Together with HDL-cholesterol (determined eg with HUMAN'S HDL
CHOLESTEROL liquicolor, [REF] 10084) it is of diagnostic importance to
estimate the individual risk for CHD.

Method

The assay combines two steps: In the 1* step chylomicrons, VDL and
HOL cholesterol are specifically removed by enzymatic reactions. In the
2" step g LDL-cholesterol s d d by well established
enzymatic raactuons,alsn employing specific surfactants for LOL

Reactions Principle

1st step: CHE + CHO
HODL, VLI, cholest +H:0;
and chylomicrons specific conditions
Catalase
2 H;05 — 2H0 + O
2nd step: CHE + CHO
Lol chals +H:0;
specific surfactants
Hz0y + Peroxidase
chromogy q dye
Contents
10094 10294
1x60ml 1x150mi
1x20ml 1x50mi
1x4ml 1x4ml
[ENZ]  Enzymes (red cap)
Good's buffer, pH 7.0 (25°C) 50 mmolfl
Magnesium chloride 20 mmalfl
Cholesterol esterase 600 U/
Cholesterol oxidase 500 U/l
Catalase 600 kU/I
N-Ethyl-N-(2-hydroxy-3-sulfopropyl)-3-
methylaniline (TOOS) 2.0 mmaol/l
Detergents 03 %wfv
Preservatives <01 %w/v
Substrate (blue cap)
Peroxidase S000 UA
4-pminophenazone 4 mmol/l
Good's buffer, pH 7.0 (25°C) 50 mmol/l
Sodium azide 0.05%
Detergents 1% wiv
Preservatives <01 % wiv
1 x4 mi Calibrator
LDL-Chaolesterol concentration see vial label
Reagent Preparation and Stability
[ENZ) and are ready for use.

Stability: After opening the reagents are stable up to 2 months when
stored at 2_8°C. Avoid contamination. Do not freeze. Do not mix caps.
Protect [ENZ] from light.

[CAL] : Reconstitute the content of the vial with exactly 4 ml dist. germ
free water, close the vial and swirl carefully to dissolve all lyophilisate,
Avoid foaming, Let stand for at least 30 minutes before use.

Stability: 10 days at 2..8°C. If required, freshly pi d calit can be
divided into portions and kept frazen at -20°C for maximum 30 days.
Freeze and thaw only once, mix carefully after thawing,
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Specimen

Serum, plasma

Stability: We recommend to test directly after sampling, Serum can be
stored at 2.8°C upto 5 days.

In plasma of the anti lant should not be
exceeded: EDTA- ?Na <1000 mgfl; Ma-citrate <5000 mg/l; heparin
< 750 mg/fl; NaF < 2000 mgfl, Na-oxal. < 3000 mg/fl.

Assay
Wavelength: Hg 578 nm, 555 nm, (546 to 604 nm)
Optical path: lem
Temperature: 37°C
Measurement: against reagent blank (RB)
one blank per series is sufficient

Procedure (manual procedure)
Warm the reagents and the cuvette to 37°C. Temperature must be kept
constant (+ 0.5°C) for the duration of the test,

Pipette into cuvettes Reagent blank (RB) [CAL] fsample
Water 10pl —-_
[cAL] / sample - 10p
750 pl Fsoul
Mix gently and incubate exactly for 5 min. at 37°C

250 ul 250 pl

Mix gently, incubate at 37°C and read the absorbance AA of /
samples against RB after 5 min. AA g pample = A g0 fampe = A ks

Caleulation
Calculate the concentration of the sample as follows:
AA
Coanple = C g X (mgfdl)
AA g

Conversion factor: C (mg/dl) x 0.02586 = C (mmol/l)

Performance Characteristics

Linearity: Up to 1000 mg/dl LD1-cholesterol {manual procedure).

When used on analyzers, the linearity limit depends on the respective
application.

If the serum concentration of LDL exceeds the measuring range, dilute
the sample 1 + 1 with saline (0.9%) and repeat the test. Multiply the
result by 2.

Interference: Dilute samples with triglycerides exceeding 1000 mg/dl
with phys. saline (0.9%) 1 + 1 and multiply the result by 2.

Typical performance data can be found in the Verification Report, acces-
sible via

www.human. d&f’data!sbfwfsu -ldl.pdf or

www.h o IdLpdf
Reference Values
Male Female
reduced risk for CHD < 50 mg/fdl < 63 mg/fd|
increased risk for CHD » 172 mp/di > 167 mg/dl

This range is given for orientation only; each laboratory should establish
its own reference range, as sex, diet, age, geographical location and other
factors affect the expected values.

Quality Control
All control sera based on human serum with LDL-cholesterol values
determined by this method can be employed.

Automation
Proposals to apply the on I are on reguest.
Each laboratory has to valldate the appllf.alnon in its own responsibility.

References
1. Okada M. et al.; ). Lab. Clin. Med. 132,195 - 201 (1998)
2. In-house data
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