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Abstract
Background: Statins are a class of potent drugs that can be used to reduce cholesterol, 

especially low-density lipoprotein cholesterol (LDL-C). However, their effectiveness is limited 
if adherence to treatment is poor. The objectives of the study are to estimate the proportion 
of diabetic patient who has achieved LDL-C goal and to determine the association of LDL-C 
achievement with socio demographic factors and statin therapy adherence

Methods: This is a cross-sectional study involving 234 patients with type 2 diabetes 
mellitus (T2DM) and dyslipidaemia attending an outpatient clinic in a hospital in Kelantan. 
Interviews and self-administered questionnaires were used to determine their sociodemographic 
and clinical characteristics. Adherence to therapy was assessed using the Medication 
Compliance Questionnaire (MCQ). The associations between the achievement of LDL targets 
and sociodemographic/clinical factors, including adherence, were analysed with simple logistic 
regression.

Results: About 37.6% of patients achieved their LDL-C target. The percentage of patients 
who adhered to statin use was 98.3%, and 20.5% of these patients reported full adherence. There 
was no significant association between achievement of LDL-C targets with adherence or any other 
sociodemographic factors, such as age, gender and educational or economic status (all P-value < 
0.05).

Conclusion: Despite a high level of adherence, the majority of patients failed to achieve 
LDL-C targets. More concerted efforts are needed to improve this.
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Materials and Methods

This cross-sectional study was performed 
from January 2013 to May 2013 among patients 
with type 2 diabetes mellitus (T2DM) who were 
on statin therapy. It was conducted at a primary 
care clinic in Hospital Universiti Sains Malaysia, 
a tertiary hospital in north-eastern Malaysia. The 
daily attendance at the outpatient clinic ranges 
from 200 to 300 patients per day, and it is run 
by 50 staff members, including family medicine 
specialists, medical officers, and nurses. 

Low-density lipoprotein cholesterol 
(LDL-C) target achievement is based on the 
NCEP-ATP III. The achievers of LDL-C targets 
are those diabetic patients who attained LDL-C 
levels < 2.6 mmol/L, and LDL-C target non-
achievers are those diabetic patients who 
attained LDL-C levels ≥ 2.6 mmol/L.

Data collection procedure

The sample size was calculated using 
a single proportion formula. The absolute 
precision was set at 0.07, and the proportion of 
LDL-C achievers was 0.44 based on Parris et al. 
(6). The minimum sample size calculated is 193, 
and after considering 30% non-response, the 
final sample size is 251. 

The inclusion criteria were patients aged 
18 years old or above with T2DM who had been 
on statin therapy for more than six months. The 
exclusion criteria were illiteracy, a history of 
mental illness or mental retardation, triglyceride 
levels of more than 4.3 mmol/L, and unavailable 
blood results.

Diabetic patients who attended the primary 
care clinic for routine blood investigation 
were approached by the researcher based on 
systematic random sampling of 1 in 2 using 
the attendance list. Patients fasted for at least 
eight hours prior to having their blood drawn. 
The nature of the study was explained, and the 
informed consent of the patients was obtained. 
Patients were then given a self-administered, 
validated compliance questionnaire. All subjects 
were required to complete the questionnares 
during that visit. The researcher was present 
to assist if needed. Once completed, the 
questionnares were returned to the researcher. 

The researcher completed the remaining 
information needed using the data taken from 
the patients’ online medical records. For each 
subject of the study, the online blood results and 
list of medications taken were traced by keying 
in the patient’s hospital registration number 

Introduction

Dyslipidaemia and diabetes mellitus are 
major predictors of cardiovascular disease 
because both clinical condition have an effect 
on macrovascular disease and artherogenesis 
(1). Individuals with both clinical conditions 
are considered to be at a higher risk of 
developing cardiovascular disease, and reaching 
treatment targets is important in preventing 
further morbidity and mortality resulting from 
cardiovascular events. The National Cholesterol 
Education Programme-Adult Treatment Plan 
I to III (NCEP-ATP III) has established LDL 
cholesterol as a primary target for therapeutic 
interaction because low-density lipoprotein 
cholesterol (LDL-C) plays a major role in 
initiating the development of atherosclerotic 
plaque (2). 

Adherence to lipid lowering therapy, 
particularly for the statin group, which contains 
the most potent antilipids in terms of reducing 
LDL-C level, is very important. Non-adherence 
to medications is common for patients with 
chronic illnesses, such as cardiovascular disease, 
diabetes, hypertension and dyslipidaemia. 
According to the World Health Organisation, 
non-adherence to long-term medication use for 
conditions such as hypertension, dyslipidaemia 
and diabetes is a common problem that leads 
to compromised health benefits and serious 
economic consequences in term of wasted 
time and money and uncured diseases (3). 
Primary care patients’ non-adherence to statin 
medications was evaluated, and the results 
showed a low rate of non-adherence, 37% (4). 
Another study conducted at a different primary 
care setting found approximately 51% patients 
did not adhere to statin therapy (5).

It is crucial to manage dyslipidaemia, and 
pharmacological treatment should be initiated 
once it is indicated. Target blood cholesterol 
levels are achieved not done through drug 
therapy but also therapeutic changes in lifestyle. 
Therefore, being aware of the factors associated 
with LDL-C target achievement can assist 
physicians in recognising patients who may 
fail to achieve their LDL-C targets. Thus, the 
aim of this study is to estimate the proportion 
of diabetic patient who has achieved LDL-C 
goal and to determine the association of LDL-C 
achievement with sociodemographic factors and 
statin therapy adherence.
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into the online results database and online 
prescription database. The results of the blood 
investigations (lipid profile and HbA1c) were 
taken from the test performed on the day of the 
interview.

Instruments

A self-administered questionnaire was 
used in this study. This Medication Compliance 
Questionnaire (MCQ) was used to assess 
patients’ adherence to statin therapy. It was 
developed by Hassan et al. in 2006 to assess 
adherence to antihypertensive medication (7). 
The questionnaire has since been modified to suit 
the study objectives and for use among T2DM 
patients on statin therapy.

The pre-testing of the questionnaire was 
conducted among ten patients with T2DM who 
were on statin therapy and attended Klinik 
Pakar Perubatan, Hospital USM. The clarity and 
appropriateness of the questions was analysed. It 
took about 10–15 minutes for each respondant to 
complete the set of questions. 

There were two sections in the 
questionnaire. The first section concerned 
sociodemographic data. These include age, sex, 
race, marital status, smoking status, occupation, 
income, and educational level. The second 
section of the questionnaires concerned the 
MCQ. It was comprised of a set of ten questions 
in two domains: a drug-taking behaviour 
domain, comprised of seven items, and a drug-
stopping behaviour domain, comprised of three 
items. The internal consistency reliabilities 
(Cronbach’s alpha values) were 0.67 and 0.84, 
and the test-retest single-measure intra-class 
correlation coefficients were 0.78 and 0.93 (7). 
The scores were calculated using a Likert scale 
ranging from 1 to 5, with 1 indicating ‘never’ 
and 5 indicating ‘very frequently’. All negatively 
worded scores were reversed, and all scores were 
converted to a 0–100 score. Patients with good 
compliance or adherence, with a score of 75 or 
more, answered ‘frequently’ or ‘very frequently’ 
to all items in the questionnaire. Patients who 
scored less than 75 were considered to be in the 
non-adherence group. The full-adherence group 
included those patients who scored 100. 

The study protocol received ethical approval 
from the Ethics Committee of Universiti Sains 
Malaysia (USMKK/PPP/JEPEM[248.4.1.120]).

Statistical analysis

Descriptive statistics were used to analyse 
the sociodemographic and clinical data, and 
the results were presented as means and 
frequencies. The association between adherence, 
sociodemographic and clinical factors and LDL-C 
target achievement was analysed using simple 
logistic regression. The significance level was 
set at a P-value < 0.05, with a 95% confidence 
interval. All analyses were performed with the 
Statistical Package for Social Sciences (SPSS), 
Version 22.

Results

A total of 234 patients participated in 
the study, and the response rate was 93.2%. 
The socio-demographic characteristics of the 
respondents are shown in Table 1. The mean 
age of the respondents was 59.2 ± 9.21 years 
old. There were almost equal numbers of males 
and females in the study. The majority of the 
respondents were Malay. More than half of the 
respondents (65.8%) had completed secondary 
school.

The clinical characteristics of the patients 
are shown in Table 2. The majority of the 
respondents were prescribed four or more 
medications, and atorvastatin was the most 
commonly prescribed statin (68.8%). Half of 
respondents (50.4%) had already been on statins 
for 1 to 5 years. Most of the respondents did 
not experience any side effects of statin therapy 
(89.7%). 

The mean BMI, HbA1c, total cholesterol, 
LDL, triglycerides and HDL values were 26.4 ± 
5.30 kg/m2, 7.92 ± 1.90%, 4.89 ± 1.13 mmol/L, 
2.96 ± 0.96 mmol/L, 1.65 ± 0.73 mmol/L and 
1.23 ± 0.26 mmol/L, respectively. In terms 
of statin use, the majority of patients were on 
atorvastain (68.8%), and only 10.3% experienced 
side effects from statin use.

This study revealed that 37.6% of patients 
with T2DM achieved their LDL-C goals. We 
reported a high rate of adherence to statin 
therapy, 98.3% (scores of 75 or above). About 
20.5% of patients fully adhered (score of 100 on 
the MCQ). Despite the high level of adherence 
among the study sample, this is not associated 
with the achievement of LDL-C targets, as shown 
in Table 3. Furthermore, no sociodemographic 
factors were significantly associated with the 
achievement of LDL-C targets. The type of 
statin used was also found not to be significantly 
associated with LDL–C target achievement.
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Table 1. Socio-demographic characteristic of respondents (n = 234)

Variables Mean (SD) Frequency (%)

Age (Years ± SD) 59.2 (9.21)

Sex: Male
        Female

103 (44.0)
131(56.0)

Race:Malay
         Others

213(91.0)
11(9.0)

Marital status: 
        Married
       Unmarried /widow

209 (89.3)
 25 (10.7)

Education : 
        Primary
        Secondary
        Tertiary

52 (22.2)
154 (65.8)
28 (12.0)

Income : ≤ RM700
               > RM700

116 (49.6)
118 (50.4)

Table 2. Clinical characteristics of the respondents (n= 234)

Variables Mean(SD) Frequency (%)

BMI (kg/m2) 26.(5.30)

LDL (mmol/L)
     < 2.6
     ≥ 2.6

2.9 (0.96)
88 (37.6)
146 (62.4)

Triglyceride 1.6 (0.73)

HDL 1.2 (0.26)

Number  of prescribed medications:
     < 4
     ≥ 4 52 (22.2)

182 (77.8)

Types of statin:
Lovastatin
Simvastatin
Atorvastatin
Pravastatin 

10 (4.3)
45 (19.2)

161 (68.8)
18 (7.7)

Side effect experienced by patients:
   No side effect
   GI upset
   Myalgia
   Others 

210 (89.7)
15 (6.4)
3 (1.3)
5 (2.6)
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Table 3. Association between sociodemographic/clinical factors and nonachievers of LDL-C target 
screening by Simple Logistic Regression

Sociodemographic 
variables

Regression 
coefficient Crude OR (95%CI) Wald statistic P-value

Age (year) -0.026 0.97 (0.95–1.00) 3.005 0.083

Sex 
    Male 
    Female 0.167

1.00
1.18 (0.69–2.01) 0.379 0.538

Marital status:
    Married 
    Unmarried /widow 0.077

1.00
1.08 (0.46–2.56) 0.031 0.861

Race:
   Malay
   Nonmalay 0.205

1.00
1.23 (0.48–3.17) 0.179 0.672

Education:
     No formal education
     Primary
     Secondary
     Tertiary

0.262
0.674
0.143

1.00

1.30 (0.24–7.14)
1.96 (0.38–10.06)
1.15 (0.20–6.74)

2.940

0.091
0.652
0.025

0.401

0.763
0.419
0.874

Income:
    ≤ RM700

≥ RM700 -0.191
1.00

0.83 (0.49–1.40) 0.501 0.479

BMI(kg/m2) -0.039 0.96 (0.92–1.01) 2.389 0.122

Types of statin:
     Lovastatin
     Simvastatin
     Atorvastatin
    Pravastatin

Adherence to statin therapy:
    Fully adhered
    Adhered
    Non-adhered

0.405
0.494
1.253

0.636
1.099

1.00
1.500 (0.38–5.94)
1.639 (0.456–5.89)
3.500 (0.66–18.50)

1.00
1.89 (0.99–3.59)

3.00 (0.29–30.90)

2.485
0.334
0.573
2.175

4.030
3.759
0.852

0.448
0.563
0.449
0.140

0.133
0.053
0.356

Discussion

We reported a high rate of adherence to 
statin therapy, 98.3%. About 20.5% of patients 
adhered fully (scores of 100 on the MCQ). This 
reflected the fact that our population had a 
better adherence rate to lipid-lowering therapy 
as compared to other treatments for chronic 
illnesses such as diabetes or hypertension (6). 
This study revealed a very low non-adherence 
rate to statin therapy, which was 1.7% among 
patients with dyslipidaemia and T2DM. This 
figure was extremely low compared to those 
found in other studies, which have recorded 
non-adherence rates ranging from 37% to 
51% (4, 5, 8). These differing results could be 
due to the different methods or tools used in 

assessing adherence. Interviews and all self-
report methods are vulnerable to overestimates 
of compliance and underestimates of non-
compliance (9). According to Casula et al. 
(10), the adverse effects of statins were among 
the important causes of non-adherence. They 
reported that 30% to 62% statin therapy 
discontinuations were due to the side effects of 
statins. This is in contrast to our study, in which 
only 10.2% of patients experienced side effects 
from statin therapy, and 3.8% of respondents 
had a history of discontinuing statins due to 
their side effects. This indicates a high tolerance 
of statins, and could be one of the factors 
contributing to the high level of adherence in our 
study.
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Conclusion 

In conclusion, we found that the 
achievement of LDL-C target was still low in 
our community despite the high adherence rate 
to statin therapy. Therefore physicians need 
to have more comprehensive efforts to ensure 
better outcome in the management of both 
diabetes and dyslipidaemia in order to reduce the 
cardiovascular morbidity and mortality. 
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