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Purpose: Diabetes mellitus is a growing global health problem that affects patients of all
ages. Even though diabetes mellitus is recognized as a major chronic illness, adherence to
antidiabetic medicines has often been found to be unsatisfactory. This study was conducted to
assess adherence to medications and to identify factors that are associated with nonadherence
in type 2 diabetes mellitus (T2DM) patients at Primary Health Clinics of the Ministry of Health
in Malaysia.

Materials and methods: The cross-sectional survey was carried out among T2DM patients
to assess adherence to medication in primary health clinics. Adherence was measured by using
the Medication Compliance Questionnaire that consists of a total of seven questions. Other
data, such as patient demographics, treatment, outcome, and comorbidities were also collected
from patient medical records.

Results: A total of 557 patients were recruited in the study. Approximately 53% of patients in
the study population were nonadherent. Logistic regression analysis was performed to predict
the factors associated with nonadherence. Variables associated with nonadherence were age,
odds ratio 0.967 (95% confidence interval [CI]: 0.948—0.986); medication knowledge, odds ratio
0.965 (95% CI: 0.946—0.984); and comorbidities, odds ratio 1.781 (95% CI: 1.064-2.981).
Conclusion: Adherence to medication in T2DM patients in the primary health clinics was
found to be poor. This is a cause of concern, because nonadherence could lead to a worsening
of disease. Improving medication knowledge by paying particular attention to different age
groups and patients with comorbidities could help improve adherence.
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Introduction

The epidemic of type 2 diabetes mellitus (T2DM) has become a major concern because
it affects all age groups. The incidence of diabetes was estimated to have risen by
55% between 1995 and 2010.' The global figure is set to rise from 220 million in
2010 to 300 million in 2025,> further demonstrating the large impact of T2DM on
the growing population. It is not surprising that T2DM is, at present, one of the most
prevalent chronic diseases. Interestingly, it is strongly associated with obesity and
a sedentary lifestyle;® thus, lifestyle modification is an important step in addressing
this issue. However, controlling blood glucose through lifestyle modification alone
is a challenging feat; therefore, a more rapid method of controlling blood glucose is
required. The use of medication is thus vital in the management of T2DM. However,
the effectiveness of the treatment is largely dependent on the level of adherence toward
prescribed medication.*
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Adherence is 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.’ Apart from lifestyle modifications, adherence
to medication treatment is essential in order to obtain the
full therapeutic benefit of diabetes management. Adherence
with regard to medication is a serious problem especially for
patients with chronic diseases such as T2DM, hypertension,
ischemic heart disease, and bronchial asthma. Previous work
on patients with diabetes mellitus, asthma, and hypertension
in a primary health clinic in Malaysia demonstrated that
more than half of the study population was nonadherent to
their medication.®

Current methods used to assess adherence have been
through the use of direct or indirect techniques. However,
at present, there is no gold standard available for measuring
medication adherence. Interestingly, questionnaires have
been found to provide a more accurate assessment of
adherence in comparison with other methods such as pill
counts or biological assays.” They provide greater sensitivity
and specificity than any other technique.®®

Adherence to medication is influenced by several
factors such as lack of information, complexity of regimen,
concomitant disease, perceptions of benefit, side effects,
medication cost, and emotional well being.'™"" A few
studies have also identified age as a factor that influenced
adherence.!'"* However, race and sex were not consistently
associated with the level of patient adherence.'* A diabetic
patient with other concomitant disease usually requires
several drugs to achieve glycemic goals and clinical targets.
The complex regimens often required to achieve the desired
level of glycemic control poses a challenge for patients.!>!3
Therefore, this study was performed to assess adherence to
medication among T2DM patients at primary health clinics
and to identify the factors associated with nonadherence.

Materials and methods
This cross-sectional survey was performed within a 6-month
period in seven Ministry of Health Primary Health Clinics in
Hulu Langat, Selangor, Malaysia. These were public health
clinics that supported patients within the vicinity for various
diseases including T2DM. Patients attended the clinic at
appointed times determined by the health care officers for
continuous monitoring and consultation regarding their
disease.

There were 9600 diabetic patients registered in Hulu
Langat District. The sample size was calculated by using
Krejcie and Morgan’s'® formula. Based on this calculation,

the sample size was 376 (at 95% confidence and 5% margin
of error). However, a higher sample size of approximately
600 patients was targeted to cater for potential 20% dropout,
a better power of the study with the increased number of
subjects, and the need to perform subgroup analysis. Each
clinic was allocated 4 weeks for patient selection and data
collection. Data collection at the seven clinics took 28 weeks
to complete.

Patients were included after they gave both oral and
written informed consent. Patients who were included in
the study were identified through a systematic random
sampling of every fifth T2DM patient who attended the
clinic based on their scheduled appointments as well as
inclusion and exclusion criteria. Patients who were included
were all T2DM patients over 20 years of age, with ongoing
treatment. Patients who had incomplete medical records, who
had mental problems, or who were not able to answer the
questionnaire were excluded. Interviews were conducted to
obtain patient demographic data, medication knowledge, and
assessment of adherence through the Medication Compliance
Questionnaire (MCQ). Comorbidities included in the study
were hypertension, dyslipidemia, or both.

The medication knowledge consisted of five specific
items of information regarding the patient’s medication:
name, dose, frequency, indication, and how the patient
administered the medication. The knowledge score was
calculated based on the number of questions answered
correctly. Each correct answer was given a score of “1,” with
a total score of “5.”” The medication knowledge was then
calculated as a percentage of correct answers.

Medication adherence was assessed by using a validated
questionnaire (MCQ) that was developed by using the
Morisky self-reporting scale,!” Hill-Bone Compliance
to High Blood Pressure Therapy Scale,'® and Morisky
Medication Adherence Scale.!” The MCQ was similar to
the three aforementioned questionnaires, but it had minor
changes in vocabulary for better understanding of the local
respondents. However, the essence of each question in the
original questionnaire was maintained. There were a total of
seven questions in the MCQ. Questions in the MCQ assessed
patients’ intentional and unintentional nonadherence to
medication instructions including reasons for nonadherence.
A 4-point Likert scale was appointed for each question: none
of the time = 4; sometimes (one to four times per month) = 3;
most of the time (more than five times per month or more
than two times per week) = 2; all the time = 1. The total
scores were added for each patient. The scores may range
from 7 (minimum) to 28 (maximum). Based on the scoring
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system used in the Morisky Medication Adherence Scale,
a total score of 27 and above was considered adherence.'’

The validity and reliability of the MCQ was determined
before its use in the study. An internal consistency test
was done by using 20 patients to check the correlation
among the seven questions in the MCQ. The Cronbach’s
o value was 0.782, indicating acceptable reliability of the
questionnaire.? Interrater reliability of the two interviewers
demonstrated a Cohen’s kappa statistic value of 0.796, which
indicated a substantially good interrater reliability.?' Ethical
approval was obtained from the Medical Research and Ethics
Committee, Ministry of Health Malaysia.

Statistical analysis

The data analysis was carried out using Statistical Package
for Social Science (SPSS) for Windows version 16.0.1
(2008; SPSS Inc, Chicago, IL, USA). Basic descriptive
statistics using mean and standard deviation are presented
for numerical data variables such as the number of drugs
used and knowledge scores. The categorical data such as
sex, race, age, duration of disease, body mass index, family
history, comorbidities, and level of education are presented as
frequency and percentage. Chi-square test was used to test the
correlation between adherence and nonadherence. Statistical
significance was accepted at the 95% confidence level. Binary
logistic regression analysis was conducted to identify factors
associated with nonadherence, while adjusting for covariates.
Variables analysis with a P-value < 0.05 was included in
the logistic regression model analysis by using the stepwise
backward likelihood ratio method to identify factors that
could significantly affect nonadherence.

Results

All the patients who were invited to participate in the study
agreed to participate. A total of 557 patients between 30 and
84 years of age were included in the study. The majority of
the patients were women (n = 352, 63.2%). Approximately
half (56.9%) of the study population were Malay, 19.9% were
Chinese, and 23.3% were Indian. The mean age of the study
population was 55.95 (£9.13) years (range 30-82 years).
A small percentage (3.8%) was below the age of 40 years,
20.1% were aged between 40 and 49 years, 40.9% were aged
between 50 and 59 years, and 35.2% were aged more than
60 years. Patients included in the study had been diagnosed
with T2DM for 1-33 years. Approximately half (48.8%)
of the study population was diagnosed with T2DM for less
than 5 years. The remaining patients had been diagnosed for
5-33 years. Obesity was observed in 47.2% of the patients,

whereas 39.1% were overweight; 85.3% had comorbidities
of hypertension, dyslipidemia, or both, whereas 14.7% of
the patients had diabetes mellitus only. A large percentage
(89%) had attended some form of formal education such as
primary education or higher.

The responses to the questions in the MCQ are
presented in Tables 1 and 2. A score of 27 was considered
adherence.” In view of the necessity for strict glycemic
control, it was essential that medications were adhered to in
order to ensure effective treatment. There were 295 (53%)
subjects who were categorized as nonadherent. The most
common reason for nonadherence was forgetting to take
medication. When assessing knowledge scores (Table 3),
only 84 patients were able to score more than 80%. This
demonstrates that a high number of patients were unable
to identify the correct usage of the medication that they
were taking.

Binary logistic regression was conducted to determine
whether ten variable factors, ie, sex, race, body mass index,
comorbidity, level of education, age, duration of diabetes
mellitus, medication knowledge, number of drugs taken,
and type of antidiabetic drugs could significantly predict
adherence. When entered individually, of the ten factors, only
three factors (age, medication knowledge, and comorbidities)
were significant at the 5% level (P < 0.05), and these
factors were included in the binary logistic model (Table 4).
The three factors were significant predictors of adherence
(x* =26.30, degrees of freedom = 3, N =557, P < 0.001).
Patients with comorbidities were found to be less adherent

Table | MCQ score obtained by the patient population (n = 557)

Questions Mean £ SD

QI: How often do you forget to take your medicine? 3.18+0.73

Q2: How often do you decide not to take your 342+0.93
medicine?

Q3: How often do you miss taking your medicine 3.90 £0.37
because you feel better?

Q4: How often do you decide to take less of your 3.47 £ 0.84
medicine?

Q5: How often do you stop taking your medicine 3.87+0.43
because you feel sick due to effects of the
medicine?

Q6: How often do you forget to bring along your 3.93+£0.26
medicine when you travel away from home?

Q7: How often do you not take your medicine because 3.82+£0.47
you run out of it at home?

Mean total score 25.60 +2.38

Notes: MCQs were given scores based on a 4-point Likert scale: never = 4 points;
sometimes (1—4 times a month) = 3 points; often (>5 times a month) = 2 points;
always (daily) = | point.

Abbreviations: MCQ, Medication Compliance Questionnaire; SD, standard
deviation.
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Table 2 Summary of the MCQ score and adherence status
(n=557)

Table 3 Characteristics associated with adherence and
nonadherence (n = 557)

Total score Frequency Percentage Status Characteristic Nonadherent  Adherent  P-value
(28 points) n (%) n (%)
28 (100%) 115 20.6 Adherent Sex 0.191
27 (>95%) 148 26.6 Adherent Male 116 (56.6) 89 (43.4)
23-26 (>80%-95%) 220 39.5 Nonadherent Female 179 (50.9) 173 (49.1)
18-22 (>60%-80%) 72 12.9 Nonadherent ~ Race 0.519
<18 (<60%) 2 0.4 Nonadherent Malay 164 (51.7) 153 (48.3)
' Chinese 57 (51.4) 54 (48.6)
‘Note. Nonadher-ence |§ defined as a score o‘f 26 and below, whereas adherence Indian 74 (5774) 55 (42.6)
is defined as a patient with a score of 27 and higher.
Abbreviation: MCQ, Medication Compliance Questionnaire. BMI 0.964
Normal (18.5-22.9) 40 (52.6) 36 (47.4)
Overweight (23-27.4) 117 (53.7) 101 (46.3)
.. . . . . el Obesity (=27.5 138 (52.5 125 (47.5
to medication. Diabetic patients with comorbidities were c .y.( ) 23) @7 «
omorbidity 0.011
1.78 (95% confidence interval [CI]: 1.064-2.981) times No 54 (65.9) 28 (34.1)
more likely to be nonadherent compared with patients with Yes 241 (50.7) 234 (49.3)
Level of education 0.831
T2DM on.ly. Age was another fact(.)r related to nonadhe.re.nf‘,e. Tertiary education 38 (53.5) 33 (465
A reduction in age by 1 year increased the possibility Secondary education 124 (53.4) 108 (46.6)
of nonadherence by 3.4% (odds ratio 0.967 [95% CI: Primary education 98 (50.8) 95 (49.2)
0.948-0.986]). Medication knowledge score also affected No formal education 35 (57.4) 26 (42.6)
. o Age group (years) 0.005*
adherence, where a decrease of 1% in medication knowledge <40 16 (76.2) 5(23.8)
score increased the possibility of nonadherence by 3.6% 40-49 69 (61.6) 43 (38.4)
(odds ratio 0.965 [95% CI: 0.946-0.984]). 50-59 122 (53.5) 106 (46.5)
=60 88 (44.9) 108 (55.1)
Duration of DM (years) 0.424
Discussion =5 52 (55.9) 120 (44.1)
There have been variations in results obtained regarding TTlgo Z? Eiég Zg ggg
. . 22 . - o .
adherence toward medication.?? In this study, adherence =20 14 (56.0) 11 (44.0)
was observed only in a total 47% of the study population.  Medication knowledge 0.028*
The poor level of adherence in this work demonstrates the — score (%)
) ) . . 0-50 4(100.0) -
lack of ntion T2DM patients are givin rd their
ack of attentio 2L patients are gv g toward t e' 51-70 66 (61.7) 41 (383)
health. An almost similar result determined through the pill 71-80 187 (51.7) 175 (48.3)
count method was seen in patients with diabetes mellitus, 81-100 38(45.2) 46 (54.8)
asthma, and hypertension in Malaysia,>* which further Nulmber of drugs taken 14.700) 6 (300) 0.064
substantiates the need for proper medication management. 2 53 (63:|) 3 (3%.9)
Based on previous work, patient characteristics related to 3 58 (63.1) 53 (47.7)
nonadherence have been shown to vary. In general, race and >3 170 (49.7) 172 (50.3)
. . . Patt f antidiabeti 0.283
sex have not been consistently associated with the level of t:ea:r:‘ne:t anficiabetic
patient adherence.'**?* On the other hand, level of education Monotherapy 66 (48.5) 70 (51.5)
has been reported to affect adherence to medication.?* In Combination oral 179 (33.1) 158 (46.9)
this study also, characteristics such as race, sex, duration antidiabetic
Combination oral 50 (59.5) 34 (40.5)

of T2DM, body mass index, number of drugs taken, and
educational level did not determine the level of adherence.
Another finding that differed from previous work was the
lack of significance between the number of medications and
nonadherence. The number of drugs taken by patients was
dependent on the severity of T2DM and comorbidities. '
According to a US survey, 50% of diabetic patients
received more than seven medications in their prescription.
This included antidiabetic drugs as well as other drugs to

antidiabetic and insulin

Note: *Kruskal-Wallis test; significant at P < 0.05.
Abbreviations: BMI, body mass index; DM, diabetes mellitus.

treat comorbidities.!® Thus, the drug regimen for patients
with diabetes mellitus can become complex, and adherence
may definitely be a challenge for patients.'** Studies have
previously demonstrated that patients with more than two
medications were more likely to be nonadherent, especially
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Table 4 Logistic regression for factors predicting nonadherence
in T2DM patients (n = 557)

Variables Odds  95% confidence  P-value
ratio interval

Age of patients (per year) 0.967 0.948-0.986 0.010°

Medication knowledge score  0.965 0.946-0.984 <0.001®

(per each 1% decrease)

DM comorbidities status 1.781 1.064-2.981 0.028°

Notes: The final model was tested for goodness-of-fit by the Hosmer—Lemeshow
test, classification table, and area under the receiver operating characteristics curve.
?P < 0.05 is considered significant.

Abbreviations: T2DM, type 2 diabetes mellitus; DM, diabetes mellitus.

the elderly.® However, there was no difference in the level of
adherence in patients with a higher number of medications
in this study group.

Many factors can directly or indirectly influence patient
adherence. This study analyzed patient characteristics
in determining adherence in T2DM. Logistic regression
analysis demonstrated that age, medication knowledge
scores, and T2DM with comorbidities were predictors of
adherence in both univariate and multivariate analysis,
which further substantiates these findings. This study also
indicates that, with the increase in age, the adherence to
medication improved. Similar results were observed from
a study among diabetic patients in a hospital in France,
which showed that noncompliers were largely younger
patients.” It is possible that the younger patients were
less aware of their disease and were thus more likely to
be more nonadherent. This particular scenario observed in
this present study emphasizes the need for educating the
younger generation. Another risk factor for nonadherence
was the presence of comorbidities. T2DM patients with
comorbidities generally have more drugs of different
pharmacological classes such as hypertensive drugs, lipid-
lowering agents, and antiplatelet drugs. This complex
treatment regimen could be a factor that contributes toward
nonadherence. Previous studies that have shown reduced
adherence in patients with comorbidities due to multiple
medications!®!"!* support the current findings. A third
factor determining adherence was medication knowledge.
In this study, a very small percentage of patients (2.5%)
reported a perfect medication knowledge score. The direct
association between adherence and medication knowledge
suggests that health care professionals are in the best
position to disseminate appropriate information for better
treatment outcome. Several studies have demonstrated poor
understanding of medication knowledge among diabetic
patients.?® To that end, patient education on medication
regimens is essential in order to improve adherence.

Limitations of the study

Some of the limitations of the study were the potential
inaccuracies in the responses of the patients that are inherent
in any self-reported questionnaire especially in chronic
disease conditions. The study included patients who had
diabetes mellitus for different lengths of time (a few months
to a number of years), and their perception and response
to questions on adherence may differ. All the possible
comorbidities (other than the three stated) were probably
not captured during data collection. The study looked at a
limited number of clinics in a specific district, and caution
should be exercised in extrapolating the results.

Conclusion

This work provides an understanding of the extent of
nonadherence in T2DM patients in primary health care
clinics. Adherence to medications in T2DM patients remains
unsatisfactory and, as a consequence, results in wastage of
medications and less than optimal outcomes. The determinants
of medication nonadherence were age, medication knowledge
scores, and the presence of comorbidities. Although methods
involved in adherence studies differ, the level of adherence
identified in this study was similar to previous findings.
Poor adherence among T2DM patients from primary health
care clinics demonstrates the need to focus on this group of
patients in order to improve treatment. Improving medication
knowledge is shown as an important method in promoting
adherence in T2DM patients. Particular focus is required
for patients with comorbidities. Thus, this study provides a
deeper understanding of adherence in T2DM patients and
ways in which to overcome this setback.
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