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Background: The diabetes patients’ adherence to prescription medication is
67.5%, which is lower than that of patients with any other medical conditions.
Patients with low medication adherence are more likely to experience clinical
complications, repeated hospitalizations, increased mortality, and increased
healthcare costs, hence, education on disease and medication adherence is
vital now. This study aimed to assess the level of medication adherence,
medicine and information-seeking behaviour, and the effectiveness of online
educational intervention in improving medication adherence and medicine and
information-seeking behaviours among patients with diabetes in Klang
Valley, Malaysia.

Methods: Individuals aged 12 years and above with a prior diagnosis of diabetes
were identified and randomly divided into (control (n=183), and intervention
groups (n = 206). Data about their medication adherence and information-
seeking behaviour were obtained. As part of the online educational intervention,
a month of daily general reminders to take their medications and educational
materials about diabetes had provided to them via WhatsApp groups. After a
month, the groups were reassessed, and the data were compared.

Results: The results showed that, at baseline, most of the respondents in the
control (58.8% females and 53.08% males) and intervention (65.52% females and
85.12% males) groups had a low level of medication adherence. After a month of
intervention, medication adherence was significantly improved in the
intervention group (91.4% females and 71.28% males) compared to the control
group (38.23% females and 44.44% males). At baseline, only 96 (52.45%)
respondents in the control group and 110 (52.38%) in the intervention group
preferred to read online educational materials to know more about their
condition(s), it was improved after a month of intervention in the intervention
group where 204 (99.02%) respondents prefer online materials, however no
change in the control group response.

Conclusion: The study concludes that medication adherence and information-
seeking behaviours among the study population have been significantly
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improved after a month of structured intervention. Medication adherence plays a
crucial role in risk reduction strategies subsequently it improves the patient's
quality of life. Thus, well-planned more robust educational interventions on
chronic diseases are warranted to improve the health outcomes of the patients.

KEYWORDS

diabetes, education, awareness, hyperglycaemia, medication adherence, information-

seeking behavior

1 Introduction

Diabetes is a chronic endocrine disease that affects the body’s
ability to efficiently process energy from food resulting in an
unusually high glucose level in the blood (1). Diabetes incidence
has risen dramatically in almost every part of the world in recent
decades, with 415 million people living with the disease worldwide
(2). Over the last few decades, they have been an increased
prevalence of people diagnosed with diabetes in Malaysia.
According to the Malaysian National Health and Morbidity
Survey (NHMS), this number has risen from about 11.2% in 2011
to more than 13.4% in 2015, it currently sits at around 18.3% in
2019. That roughly translates to more than 6 million Malaysians
currently living with diabetes (3-5).

As the prevalence of diabetes increases, the global cost of care
for patients increases especially after complications resulting from
diabetes and hospital care (6, 7). From 2010 to 2030, the global
economic cost of diabetes will increase by 100%, reaching 490
billion USD (8). Numerous studies have found that early treatment,
as well as medication compliance and adherence, are effective in
lowering treatment costs and complications associated with
diabetes (7, 9).

According to the World Health Organisation (WHO),
Medication adherence is defined as “the extent to which a person’s
behaviour of taking medication, following a diet, and/or executing
lifestyle changes, corresponds with agreed recommendations from a
healthcare provider” (10). Adherence and compliance are
synonymous but cannot be used interchangeably. Compliance is
the degree to which a patient obeys the physician’s advice while
adherence involves the collaboration between patient and physician
to improve the patient’s health by optimising the physician’s medical
opinion and patient’s values, ideals, lifestyle, and preference for care
(11, 12). Other than complications resulting from non-adherence to
disease medications, wastage of medicines is another issue so as
disease progression, lower quality of life, and increased burden on
medical resources (13, 14).

In chronic diseases such as diabetes, hypertension, and
dyslipidaemia, poor adherence is often a common issue. In many
Asian countries, the rate of medication non-adherence was reported
to be around 40% - 80% (15), while in Malaysia non-adherence rate
averages 50% (16). Adherence rates among patients with chronic
illness are typically about 50% (17). According to a survey conducted
in 2017-18, diabetes patients’ adherence to prescription medication is
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68.5% lower than that of patients with many other conditions (18).
Low adherence raises the risk of disease complications, causing the
physician to prescribe higher doses to contain the disease, increasing
the risk of drug side effects even further (19, 20). Patients with low
medication adherence are more likely to experience clinical
complications, repeated hospitalizations, increased mortality, and
increased healthcare costs (21, 22).

According to many reports, diabetes knowledge in developing
and underdeveloped countries is quite lacking, especially in
Malaysia (3, 23, 24) the knowledge of diabetes can be improved
by continuous training by health care practitioners. Given the
aforementioned factor, it is clear that further research into
Malaysians’ awareness of diabetes mellitus (DM) is needed. As a
result, in this study, an attempt was made to assess and improve
medication adherence among patients with diabetes in Klang
Valley, Malaysia using online educational materials.

It is imperative to figure out whether patients are being adherent
to their prescriptions to prevent long-term complications associated
with the disease while also reducing healthcare costs and burden.
Currently, adherence to chronic disease medications is not being
addressed using online educational materials in Malaysia. This study
will highlight the effectiveness of using online educational materials in
improving the medication adherence of patients living with diabetes
in Klang valley. Klang Valley, Malaysia was selected for this current
study, as it is the most densely populated region in Malaysia with
millions of multiracial populations and the highest number of
patients with diabetes. The latest National Diabetes Registry Report
2020 stated 312,094 patients are living with diabetes in this region.
The objectives of this present study were to assess the level of
medication adherence among the diabetic population, to analyse
the medicine and information-seeking behaviour, and to determine
the effectiveness of online educational intervention in improving
medication adherence and medicine and information-seeking
behaviour among the patients with diabetes residing in Klang
Valley, Malaysia.

2 Materials and methods
2.1 Study design, setting, and population

This was an interventional study in which the study participants
were recruited using a snowball sampling technique, later they were
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grouped into control and intervention groups using a simple
random sampling technique to provide educational intervention.
The patients who have been previously diagnosed with any type of
diabetes and residing in Klang Valley, Malaysia were selected. They
were recruited between December 2020 and March 2021. The
patients henceforth respondents, were all recruited through
various online channels like Emails, Forums, WhatsApp groups,
and referrals. Then the respondents were grouped into two, control
and intervention groups. The control group was given the
questionnaire to record their baseline responses and after 30 days
their responses were once again collected. The intervention group
was also administered the questionnaire to record their baseline
responses. The respondents in the intervention group were then
added to a WhatsApp group created for the sole purpose of
providing reminders to take their drugs and they were also
circulated with educational materials about diabetes daily. On the
initial day of participation, the respondents were requested to fill in
the questionnaire along with an informed consent form.

2.2 Inclusion and exclusion criteria of
the subjects

The participant who has been clinically diagnosed with Type 1
DM or Type 2 DM (T2DM) or Gestational DM (GDM); and is at
least 12 years old; of any gender and race; able to read, understand,
and respond to the online questionnaire survey; has no hearing or
visual impairment was included in this study. Participants with
incomplete responses to the survey were excluded from the study.

2.3 Sample recruitment, randomisation,
and intervention

2.3.1 Sample size calculation and
sample recruitment

The sample size was calculated using an online Raosoft® sample
size calculator with a 5% margin of error, 95% confidence interval,
and 50% response distribution. The calculated sample size for the
study was 380. The study instrument/questionnaire prepared and
included in Google form was used in this study. After their
enrollment into the study by answering the study questionnaire,
WhatsApp groups were created to provide online intervention to
the respondents.

During the initial few weeks of the study, we received very few
responses, this may be due to a lack of reach of the study
information to the target population. Later, we adopted the
snowball sampling technique to recruit the sample size, it has
shown very good responses and we have received many
participants enrolled in this study.

Snowball sampling is a non-probability sampling technique
commonly used when the samples have rare or difficult-to-reach
characteristics. This type of sampling is also known as chain-referral
sampling. Even though we have more diabetes populations in
Malaysia especially in Klang Valley, reaching them during this
pandemic period was difficult due to movement control, and the
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response to the direct online survey was poor. subjects/caregivers,
HCPs provide referrals to recruit subjects required for this
research study.

2.3.2 Randomisation

The recruited subjects are further grouped into control and
intervention groups using a simple random sampling method.
Research Randomizer online computer software (https://
www.randomizer.org/) was used to divide/randomize the subjects
for the control and intervention groups. Two sets of participants for
control and intervention groups were planned. Each with
approximately 200 participants, with numbers ranging from 1
to 400.

2.3.3 Intervention

In this study, the control group did not receive any intervention
throughout the study period. However, their medication adherence level
at baseline and final (after a month) was assessed. The intervention group
received daily general reminders (WhatsApp messages) about using their
medications as well as educational materials (leaflets and pamphlets) on
diabetes. The online intervention was carried out for a month by
providing daily reminders on their medication consumption/intake
and sharing the diabetes educational materials through the created
WhatsApp group. At the end of the fourth week, the study
instrument/questionnaire was reimplemented, and data was collected
using the completed questionnaire.

2.4 Study instrument and intervention
materials

The study instrument consists of 3 sections to analyse the
respondent’s demographic characteristics, level of medication
adherence, and medicine and information-seeking behaviours.

2.4.1 Medication adherence and medicine and
information-seeking behaviours questionnaire

In addition to the questions related to respondent’s
demography, a structured validated medication adherence scale
consists of 8 questions to analyse the respondents’ level of
adherence to anti-diabetic medication(s) prepared and validated
in English, and Malay language (25, 26), and 12 questions on
medicine and information-seeking behaviour were used in this
study. The study instrument prepared and validated in English
and Malay versions, consisting of a total of 20 questions was used.
Patients who scored 8 points on the medication adherence scale
were considered to have high adherence, patients who scored >6
and <8 points were considered to have medium adherence, and
those who scored <6 points were regarded as having low adherence.
The description of the questionnaire items is presented in Table 1.

2.4.2 Educational materials on diabetes
for intervention

For educational intervention on the knowledge of diabetes,
electronically freely available leaflets or pamphlets/handouts
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emphasizing diabetes, diabetes complications, and the importance
of medication adherence were circulated every day to the
intervention group. The educational materials prepared by the
Ministry of Health (MoH), Malaysia, Lembaga Farmasi, World
Health Organisation (WHO), American Diabetes Association,
European Association for the Study of Diabetes, International
Diabetes Federation, and other reputed official bodies were used.

2.5 Outcome measures

The primary outcome of the study was an improvement in
medication adherence and the secondary outcome was an
improvement in medication and information-seeking behaviours
among the respondents.

TABLE 1 Description of items of the medication adherence scale and,
medicine and information-seeking behaviour questionnaire.

Medication adherence scale

Al. “Do you ever forget to take your medications?”
A2. “In the last two weeks’ time, did you forget to take your medications?”

A3. “Did you stop taking your medication if you feel uncomfortable or have side
effects?”

A4. “Do you forget to take your medication when you go out?”

A5. “Did you take your medications in the morning?”

A6. “When you feel better, will you stop taking your medications?”

A7. “Do you feel inconvenienced in taking your daily routine medications?

A8. “In a week, how frequently do you find it difficult to take your
medications??”

Items in the information-seeking behaviour questionnaire
B1. Are you taking any drugs/treatments for your diabetes?

B2. Are you self-monitoring your blood sugar levels?

B3. Do you consult your physician/doctor regularly?

B4. Where do you seek treatment?
B4-1. Public hospital; B4-2. Private hospital; B4-3. Clinic

B5. Is going to the nearest hospital/clinic convenient for you?
B6. Do you wait/queue for a long time before getting your medicine?

B7. What type of medication do you prefer mostly to treat your diabetes?
B7-1. Allopathic treatment; B7-2. Traditional treatment; B7-3. Others,

B8. From where did you get information about diabetes?
B8-1. Through healthcare workers. If yes, please specify; B8-2. Internet sources;
B8-3. Television/radio/any other media; B8-4. Friends or neighbours

B9. I am aware of the educational materials on ‘diabetes and its complications’
that are freely available online.

B10. I always prefer to refer/read online educational materials to know more
about my conditions.

B11. How often do you refer/read online educational materials?
B11-1. Always; B11-2. Whenever required; B11-3. Seldom; B11-4. Not at all

B12. Do you think these online educational materials are useful?
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2.6 Ethical considerations

Approval for the present study was obtained from the
International Medical University Joint Committee on Research
and Ethics (IMU-JC) with the approval number MPP 1/2020 (12).
The information obtained during the data collection was strictly
kept confidential. To maintain anonymity, a random code number
was issued to each participant of this study while responding to the
questionnaire. Informed written consent was obtained from every
participant prior to the inception of the study. The study has not
interfered with their current treatment(s) as the study instrument
generally assesses their medication adherence, medication-seeking
behaviour, and source of information to gain knowledge about the
disease and treatment.

2.7 Statistical analysis

The collected data was analyzed for its appropriateness, and
calculations were made on the collected data using Statistical
Package for Social Sciences (SPSS) version 26.0. The change in
medication adherence at baseline and the final (after a month of
intervention) was analysed. Finally, the effectiveness of online
educational intervention in improving medication adherence was
analysed by comparing the control and intervention groups. We
performed a 2 test to explore the differences in the level of
adherence to anti-diabetic medications among the public. We also
performed an exploratory factor analysis after computing
descriptive statistics, internal consistency coefficients, and
intersubscale correlation analysis. A p-value < 0.05 was
considered statistically significant.

3 Results

There were 400 subjects initially enrolled in this study, whereas
7 subjects were excluded due to incomplete data and hence only 393
participants were finally included. Out of 393 participants enrolled
at baseline, 389 completed the follow-up and intervention in this
study, and the response rate was 98.9%. One hundred and eighty-
three respondents were included in the control group, and 210
respondents were in the intervention group using a simple random
sampling technique. The majority of the respondents were between
50 and 59 years old, which was 28.42% in the control group and
28.10% in the intervention group, followed by those over 60 years
old which was 29.51% in the control group and 28.10% in the
intervention group respondents. The details of respondents’
demographic characteristics are presented in Table 2.

3.1 Diabetes and other comorbid
conditions among the respondents

Most of the respondents in the control and intervention groups

reported having T2DM, which was 92.89% and 70.48%,
respectively, whereas 4 respondents were having gestational
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diabetes in the intervention group while no gestational diabetes was
reported in the control group. For the measurement of random
blood glucose levels, most of the respondents in the control group
were in the range of 8.1 - 8.5 mmol/L (n=44, 21.90%,), and none of
the respondents were in the range of 4.6 - 5.0 mmol/L. This trend
can also be seen in the intervention group where the majority were
in the range of 8.1- 8.5 mmol/L (n=46, 21.90%) and none was in the
range of 4.6- 5.0 mmol/L. The respondents in both groups reported
hypertension (control n= 72, 39.34%; intervention n=81, 38.57%)
and dyslipidaemia (control n= 49, 26.78%; intervention n= 61;
29.05%) as the two most common comorbidity of diabetes. The
results showed that there was a statistically significant difference (p=
0.011) between the age and BMI of the respondents which further
highlights obesity as a common risk factor among them. The details
are presented in Table 3.

3.2 Medication adherence among
the respondents

The analysis showed that the majority of the respondents in
both control and intervention groups forget to take their
medications and had low adherence scores. However, the
adherence level among the intervention groups had a significant
improvement during the period of intervention. Table 4 presents
how the respondents answered when asked about their medication
adherence level at baseline and post-intervention period while in
the Supplementary Table 1 further presents the significant changes
in medication adherence levels among the diabetes population
during different periods.

When asked if they ever forget to take their medication, a
majority in control and intervention groups said ‘Yes’ as they were
forgotten to take their medications, which was 56.83% in control
and 61.90% in intervention groups. When asked the same question
after a month, 57.37% of control group respondents and only
20.38% of intervention group respondents said ‘Yes’ they were
sometimes forgotten to take their medication.

When the respondents were asked if they have ever cut back or
stopped taking their medications because they felt uncomfortable or
had side effects when they took them, 10.92% of the control group
respondents and 10% of the intervention group respondents said
“Yes’. When asked the same question after a month, 12.02% of the
control group respondents and 8.25% of intervention respondents
said ‘Yes’.

When asked if they took their medication in the morning, the
majority of the respondents in the control and intervention groups
said ‘Yes’, which was 95.08% and 82.38%, respectively. When asked
the same question after a month, 91.80% of the control group
respondents and 99.10% of the intervention groups said Yes’.

The respondents were asked at the end of the medication
adherence section if they have any difficulty taking their
medications. In the control group, 50 (27.32%) respondents said
never had any difficulty in taking their medications, 68 (37.15%)
said once in a while, 44 (24.04%) sometimes, 13 (7.10%) usually, 8
(4.37%) all the time had difficulty in taking their medications. While
the intervention group, 74 (35.23%) respondents said they never
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had any difficulty in taking their medications, 76 (36.19%) once in a
while, 46 (21.90%) sometimes, 6 (2.85%) usually, and 8 (3.80%) all
the time find difficulty in taking their medications. Then after a
month, they were reassessed and there were not many changes in
the control group’s responses, however, the intervention group
showed good improvement, in which 73 (35.44%) respondents
said they never/rarely faced difficulty in taking their medications,
79 (36.35%) said once in a while, 45 (21.85%) sometimes, 6 (2.91%)
usually and only 3 (1.45%) all the time faced difficulty in taking
their medications.

The initial assessment of medication adherence showed that
most of the respondents in the control (58.8% females and 53.08%
males) and intervention (65.52% females and 85.12% males) groups
had a low level of medication adherence while only a few had a
moderate level of adherence in both control (41.17% females and
46.91% males) and intervention groups (34.48% females and14.89%
males). Then after a month of intervention, the results showed that
there was a significant increase in medication adherence in the
intervention group (91.4% females and 71.28% males) compared to
the control group (38.23% females and 44.44% males). Around 110
patients who scored 8 points on the medication adherence scale
were considered to have high adherence. The details are presented
in the Supplementary Table 1.

3.3 Medicine and information-seeking
behaviour among the respondents

The study respondents were analysed for their medicine and
information-seeking behaviour. Most of the respondents in this
study seek treatment at the public hospital (n =191) followed by the
private hospital (n =137) then the clinic (n =65) in all groups and
most of them reported they had little wait time before receiving
their medications. When asked about where they got information
about diabetes, most reported from their healthcare workers, and
internet sources, and few responded to getting information from
their friends, neighbours, and media. The details are presented in
the Supplementary Table 2.

During the baseline of the study, when the respondents were
asked if they were aware of the educational materials containing
information on diabetes being available online, about half of the
control group (n=79, 43.16%) and a majority of the intervention
group (n =173, 82.38%) respondents said “Yes”. When asked if they
prefer to read online educational materials to know more about their
condition, a majority of the respondents in the control group (n=96,
52.45%) and intervention group (n =110, 52.38%) responded “Yes”.
When asked the same set of questions after a month, no changes were
observed in the control group, while the intervention group showed
remarkable improvement in the awareness of educational materials
and their preference to read online educational materials (n= 202,
98.05%, and n= 204, 99.02%, respectively).

Then when they were asked how often they read or refer to
online materials, most of the respondents in the control group said
“whenever required” both at baseline (n= 79, 43.16%) and after a
month (n =79, 43.16%), while in the intervention group, “not at all”
(n=48, 22.85%) response being the most and “whenever required”
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TABLE 2 Demographic characteristics of respondents (N = 393).

Number (n)  Percentage (%) Mean + SD; p-value  Number (n)  Percentage (%) Mean + SD; p-value
Demographic
Characteristics Ceinir] Eei Intervention Group (n =210)

(n=183)

Age in years
12-19 5 273 18.81 + 2.11; 0.00% 7 3.33 19.71 + 1.36; 0.00%
20-29 16 8.74 24.35 £ 4.75; 0.00% 18 8.57 24.56 + 3.86; 0.00*
30-39 23 12.57 3522 + 3.84; 0.00* 27 12.86 35.67 + 4.77; 0.00*
40-49 33 18.03 45.83 + 1.22; 0.00* 37 17.62 47.24 + 1.76; 0.00*
50-59 52 28.42 53.82 + 2.18; 0.00* 59 28.10 54.07 + 6.18; 0.00*
>60 54 2951 69.32 + 4.62; 0.00* 59 28.10 68.85 + 3.32; 0.00*
Sex
Female 102 55.74 0.82 116 55.24 0.71
Male 81 44.26 94 44.76
Race
Malay 49 26.78 0.00* 58 27.62 0.00%
Chinese 34 18.58 41 19.52
Indian 67 36.61 78 37.14
Others 33 18.03 33 1571
BMI
<185 3 1.64 18.29 + 1.16; 0.00* 7 333 17.29 + 1.06; 0.02*
18.5-24.9 48 26.23 23.15 + 2.53; 0.01% 51 24.29 22.05 + 1.88; 0.00*
25-29.9 52 28.42 27.91 £ 1.72; 0.02* 64 30.48 27.17 £ 1.33; 0.00*
30-34.9 61 3333 32.18 + 2.43; 0.01* 68 32.38 31.15 £ 0.79; 0.02*
35-39.9 18 9.84 37.36 + 2.40; 0.01* 16 7.62 39.36 + 0.70; 0.02*
>40 1 0.55 57.78 + 13.77; 0.21 4 1.90 57.78 + 13.77; 0.23

*P-value less than 0.05 is considered statistically significant.

(n =9, 46.66%) the lowest, but after a month of intervention, most of
the respondents said, “whenever required” (n= 96, 46.60%). Finally,
the respondents were asked if they think online educational
materials were useful, majority of the control group respondents
said “Yes” (n = 142, 77.59%) both at baseline and after a month.
However, among the intervention group, 172 respondents said
“Yes” (81.90%) at baseline, whereas 202 (98.05%) respondents
said “Yes” after a month of intervention.

3.4 Correlation analysis of the responses

Using Two-way Analysis of Variance (ANOVA), a correlation
analysis was performed for the responses of the control and
intervention groups on the difference in medication adherence
level, and medication and information-seeking behaviour at
baseline and post-intervention. The correlation was observed
significant between control and intervention groups at the 0.01
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level (2-tailed), and a significant correlation was observed between
the baseline and post-intervention responses at the 0.05 level (2-
tailed). Although some responses showed no correlation between
them when the responses were analysed for correlation, there was
no relationship between them. There was no correlation between
the responses for “Did you take your medications yesterday?” and
“When you feel like your health condition is under control, do you
sometimes stop taking your medications?”. However, the trend
shows that most of the responses were significant, especially at the
0.01 level (2-tailed).

4 Discussion

This study aimed to explore the effectiveness of online
educational intervention in improving medication adherence
among patients with diabetes in Klang Valley, Malaysia. To our
knowledge, this is the first study to be done in Southeast Asia that
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TABLE 3 Diabetes types, blood glucose levels, and comorbidities among the respondents (N=393).

% Mean + SD; p-value %

Demographic Characteristics

Mean + SD; p-value

Control Group (n =183)

Type of diabetes

Intervention Group (n =210)

Type-1 Diabetes 13 7.10 0.00* 58 27.62 0.00*
Type-2 Diabetes 170 92.89 0.03* 148 70.48 0.02*
Gestational Diabetes 0 0 0.00* 4 1.90 0.00*
Blood Glucose level (mmol/L)
4.0-6.0 19 10.38 5.09 + 4.31 28 13.33 5.16 £ 0.20
6.1-7.0 28 15.30 6.55 + 3.14 32 15.24 6.52 +0.13
7.1-11.0 136 74.32 8.75 £ 4.99 150 71.43 8.81 = 0.34
>11.0 0 0 0 0 0 0
Co-morbidities
Hypertension 72 39.34 81 38.57
Dyslipidaemia 49 26.78 61 29.05
Arthritis 16 8.74 22 10.48
Chronic Kidney disease 8 437 7 3.33
Gout 8 437 19 9.05
0.00* 0.00*
Hypothyroid 4 2.19 5 2.38
Barrett’s oesophagus 4 2.19 3 1.43
Transient Ischemic stroke 4 2.19 9 4.29
Fibrotic lungs 1 0.55 0 0
Trichotillomania 1 0.55 0 0.00

*P-value less than 0.05 is considered statistically significant.

investigates the effectiveness of online educational intervention in
improving medication adherence among patients with diabetes. Not
only does it include the analysis of medication adherence, but it also
does analysis of medicine and information-seeking behaviour of the
diabetes patient, in addition to a daily reminder for their medication
consumption, an online educational intervention was provided for
one month. Whereas in previous studies conducted to analyse
medication adherence and medication information-seeking
behaviour, the intervention was mostly an hour lecture, workshop
conducted within a day, or briefing session before they are assessed.

4.1 Demographic characteristics

According to the NHMS, the prevalence of diabetes in adults older
than 60 years in Malaysia is about 30%, and 33.8% in adults between
the age range of 50 to 59 (27). Thus, the respondents in this study are a
fair representation of the country’s population. An increase in age and
BMI will increase the chances of T2DM among the older population.
Furthermore, there were more female respondents (55%) in this study
than males. Females take a more active role concerning their health
than males, according to research (27).

Frontiers in Clinical Diabetes and Healthcare

4.2 Adherence to diabetes medications

In this study, we investigated the effectiveness of online
educational intervention in improving medication adherence
among patients with diabetes living in Klang Valley, Malaysia. At
baseline, both the control (female 58.60%, male 53.08%) and
intervention (female 65.52%, male 85.12%) groups had a very low
level of adherence. We found that the intervention group’s adherence
level has increased significantly when compared with their baseline
data. In a previous study measuring the adherence level among self-
paying and subsidized Malaysians, around 50% of them had a low
level of adherence and their adherence level only increased after they
were given drug counselling (28, 29). This further purports the low
adherence level among Malaysians and improvement in the
adherence level only when some form of intervention is given.

Age and gender were found to be important predictors of
diabetes medication adherence (30, 31). This suggests that patients
with diabetes in their later years were more compliant with their
drugs. Another study was conducted to identify the effectiveness of
diabetes medication therapy adherence clinic in improving adherence
in patients having T2DM in Malaysia. It found that age, medication
knowledge, and T2DM with comorbidities were predictors of
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TABLE 4 Distribution of responses in medication adherence scale during baseline (pre-) and post-intervention (N=393).

Control Group (n=183)

Intervention Group (n=210)

‘|e 1@ agbejoyy

aJedyjeaH pue sajagelq 1ed1und Ul SIsiuoS

80

[SSIRVFETM I

aS:LTSem(gnt Baseline (n=183) After a month (n=183) Baseline/pre-intervention (n=210) Post-intervention (n=206) *
Female n Male n Female n Male n Total n Female n Male n Total n Femalen Male n Total n
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Responses 102 81 183 102 81 183 116 94 210 116 90 206
Yes 61 (59.80) 43 (53.08) 104 (56.83) 62 (60.78) 43 (53.08) 105 (57.37) 64 (55.17) 66 (70.21) 130 (61.90) 24 (20.68) 18 (20) 42 (20.38)
. No 41 (40.19) 38 (46.91) 79 (43.16) 40 (39.21) 38 (46.91) 78 (42.62) 52 (44.82) 28 (29.78) 80 (38.09) 92 (79.31) 72 (80) 164 (79.61)
Yes 34 (33.33) 37 (45.67) 71 (38.79) 35 (34.31) 37 (45.67) 72 (39.340 34 (29.31) 34 (36.17) 68 (32.38) 4 (3.44) 1(1.11) 5 (243)
» No 68 (66.66) 44 (54.32) 112 (61.20) 67 (65.68) 44 (54.32) 111 (60.65) 41 (35.34) 60 (63.82) 101 (48.09) 112 (96.55) 89 (98.88) | 201 (97.57)
Yes 12 (11.76) 8 (9.87) 20 (10.92) 12 (11.76) 10 (12.34) 22 (12.02) 16 (13.79) 5 (5.31) 21 (10) 16 (13.79) 1(1.11) 17 (8.25)
A3 No 90 (88.23) 73 (90.12) 163 (89.07) 90 (88.23) 71 (87.65) 161 (87.97) 100 (86.20) 89 (94.68) 189 (90) 100 (86.20) 89 (98.88) 189 (91.75)
Yes 26 (25.49) 31 (38.27) 57 (31.14) 24 (23.52) 31 (38.27) 55 (30.05) 21 (18.10) 32 (34.04) 53 (25.23) 21 (18.10) 28 (31.11) 49 (23.79)
M No 76 (74.50) 50 (61.72) 126 (68.85) 78 (76.47) 50 (61.72) 128 (69.94) 95 (81.89) 62 (65.95) 157 (74.76) 95 (81.89) 62 (68.88) 157 (76.21)
Yes 98 (96.07) 76 (93.82) 174 (95.08) 92 (90.19) 76 (93.82) 168 (91.80) 97 (83.62) 76 (80.85) 173 (82.38) 116 (100) 88(97.77) | 204 (99.10)
» No 4(3.92) 5 (6.17) 9 (491) 10 (9.80) 5 (6.17) 15 (8.19) 19 (16.37) 18 (19.14) 37 (17.61) 0 (0) 2(222) 2097
Yes 22 (21.56) 22 (27.16) 44 (24.043) 22 (21.56) 26 (32.09) 48 (26.22) 22 (18.96) 22 (23.40) 44 (20.95) 2 (1.72) 2(2.22) 4 (1.94)
e No 80 (78.43) 59 (72.83) 139 (75.95) 80 (78.43) 55 (67.90) 135 (73.77) 96 (82.75) 72 (76.59) 168 (80) 114 (98.27) 88(97.78) | 202 (98.06)
Yes 42 (41.17) 54 (66.66) 96 (52.45) 42 (41.17) 54 (66.66) 96 (52.45) 42 (36.20) 62 (65.95) 104 (49.52) 32 (27.58) 30 (33.33) 62 (30.10)
v No 60 (58.82) 27 (33.33) 87 (47.54) 60 (58.82) 27 (33.33) 87 (47.54) 74 (63.79) 32 (34.04) 106 (50.47) 84 (72.41) 60 (66.67) 144 (69.90)
Never/rarely (4) 27 (26.47) 23 (28.39) 50 (27.32) 27 (26.47) 23 (28.39) 50 (27.32) 48 (41.37) 26 (27.65) 74 (35.23) 48 (41.37) 25 (27.78) 73 (35.44)
g’;ce in a while 38 (37.25) 30 (37.03) | 68 (37.15) 38 (37.25) 20 (3580) | 67 (36.61) 42 (36.20) 34(36.17) | 76 (36.19) 41 (35.34) 38(4222) | 79 (38.35)
A8 Sometimes (2) 18 (17.64) 26 (32.09) 44 (24.04) 18 (17.64) 27 (33.3) 45 (24.59) 18 (15.51) 28 (29.78) 46 (21.90) 22 (18.96) 23 (25.56) 45 (21.84)
Usually (1) 13 (12.74) 0 (0) 13 (7.10) 13 (12.74) 0 (0) 13 (7.10) 6 (5.17) 0 (0) 6 (2.85) 3 (2.58) 3(3.33) 6 (2.91)
All the time (0) 6 (5.88) 2 (2.46) 8 (4.37) 6 (5.88) 2(24) 8 (4.37) 2(1.72) 6 (6.38) 8 (3.80) 2(1.72) 1(1.11) 3 (1.45)

“There are 4 dropouts in the interventional group respondents from pre- to post-intervention.

6812STT'2202°2UP24/682¢ 0T


https://doi.org/10.3389/fcdhc.2023.1132489
https://www.frontiersin.org/journals/clinical-diabetes-and-healthcare
https://www.frontiersin.org

Atolagbe et al.

medication adherence. It further states that the older the age of the
diabetes patient the more adherent they are to their medications (32).

Male subjects were found to be more adherent to anti-diabetic
drugs than females among the study respondents. However, patient
characteristics related to nonadherence have been shown to differ.
In general, ethnicity and gender are not reliably linked to patient
adherence (32). Furthermore, in our study, there was no significant
relationship between the various aspects of compliance and
demographic characteristics. This is similar to an earlier study
that found no important association between different aspects of
patient compliance and sociodemographic characteristics (33).

The intervention given to the respondents comprises educational
materials sourced from reputed agencies for a period of one month
along with daily reminders to take their medications. The analysis of
the medication adherence of the respondents after being given the
intervention further revealed that using online educational materials
to educate the respondents about their medical condition and how to
take their medications properly will result in a better adherence level.
A month after the respondents were given the intervention (online
educational materials and daily reminders to take their medications),
they were reassessed which showed positive results and improved
adherence levels.

In improving the adherence level of patients in Malaysia,
healthcare providers should conduct periodical assessments of
their patients using the medication adherence scale as a self-
report and screening tool and encourage their patients on reading
educational materials about their medical condition. Proving that
indeed, the intervention provided to the current study participants
was found to be effective. This result can be also seen in the
pharmacist-led study carried out in Malaysia, the patients in this
study had poor glycaemic control at baseline but by the end of the
study, they reported having a mean HbAIc reduction of 1.73%. The
patient’s medication adherence level improved significantly from
medium adherence of 7.00 (SD=0.61) to high adherence of 10.84
(SD=0.10) (p<0.001), and everyone reported high adherence after
the intervention (32). Meanwhile, our study reported that the
respondent’s adherence levels improved significantly from low
adherence (female 65.52% and male 85.12%) (p=0.02) to medium
or moderate adherence (female 91.4% and male 71.28%) (p=0.01)

This study shows there is no relationship between where
healthcare is given and medication adherence. Despite substantial
subsidisation of the cost of drugs in public health care settings in
Malaysia, poor medication adherence is still prevalent. In a previous
study, more than half of the patients with diabetes and hypertension
treated in public hospitals and clinics had low adherence levels (28,
30). In this study, more than half of the respondents responded that
they go to public hospitals for healthcare.

4.3 Medicine and information-seeking
behaviour

According to a previous study conducted in Malaysia, medication-
seeking behaviour among Malaysians are particularly low, most
Malaysians will only seek medication based on the severity of their
illness. The study also noted that the local population prefers to use
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alternative or traditional treatments for minor ailments like cough or
fever and will only seek a physician if the disease is very severe like
diabetes or hypertension (29). In the current study, not only did we find
out that the medicine information-seeking behaviour among the
respondents was poor we also found that a moderate amount of
people preferred traditional medicine to other forms of treatment while
the majority preferred both (allopathic and traditional treatment), this
may be due to different cultural beliefs about disease.

In Malaysia, there has been a steady increase in healthcare facilities
and easier access to medicines. According to a survey on medicine use
behaviour, most Malaysians (84%) will consult physicians while only
11% will self-medicate (34, 35). The most common reason for the rise
in the practice of self-medication among many Malaysians is the easy
access and convenience to medicines. Furthermore, in developing
countries, people’s decisions about seeking medical help may be
influenced by a lack of access to healthcare facilities and common
drug shortages (34). However, seeking a physician is not affected by age
group but by the perceived severity of illness (25).. This present study
showed that consulting the physician or using medicine is not
influenced by age group, gender, or race. This finding could be due
to the ease of access and availability of healthcare and medicines in
Malaysia. It also showed that the majority of the respondents listen and
ask their physicians for advice about their medical conditions. In
comparison to the previous study, due to the high morbidity rate
among the elderly (65 years and above), visiting the healthcare system
to obtain prescription medicines is common (36). Young people, on the
other hand, are more likely to take care of themselves without needing
to see a doctor by purchasing non-prescription medications (37, 38).
Obtaining prescription drugs, on the other hand, was affected by
people’s perceptions of their health status rather than their age (39-41).

There was a significant improvement in the number of
respondents who were aware of educational materials, who know
how to access this information, and also who think they are useful
for their medical condition compared to the control group. This is
because some of the educational materials contain pictures, easy-to-
read words, and well-explained information about diabetes and the
importance of being adherent to their medication.

As the study was conducted over one month with daily
educational materials and medication reminders, the patients may
find it beneficial to receive daily reminders. The study encourages
the healthcare fraternity and the government to initiate steps to
provide online education to the general public on the most common
disease conditions of the country with daily reminders on their
medication. Software can be developed for this purpose instead of
involving HCPs to disseminate the information to avoid workload
burden to the existing staff.

This study evident that pharmacist-led online educational
intervention is effective in improving medication adherence
among patients with diabetes, irrespective of age, sex, race, and
comorbid conditions almost all the respondents showed
improvement in medication adherence. Moreover, the daily
reminders helped them a lot to consume their routine medication
on time which has certainly improved their compliance with their
medication. The medicine and information-seeking behaviours
were initially low, whereas it was good at the final stage after the
intervention, which further evident that appropriate educational
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intervention or program is necessary to seek reliable resources to
enlighten the knowledge of disease(s). Patients with improved
medication adherence, medicine, and information-seeking
behaviour will reduce the morbidity and mortality associated with
the disease and also improve their quality of life. Hence, this study
strongly suggests the government, ministry of health, universities,
and educational institutions conduct more such studies on diabetes
and medication adherence periodically to improve the well-being of
the people living with this deadly condition.

4.4 Limitations

In this study, the control and intervention groups are not
balanced as the respondents were selected online by simple
random sampling computer software, thus showing a higher
percentage of type 1 diabetes mellitus patients in the intervention
group. Potential inaccuracies in patient answers, which are inherent
in any self-reported survey, particularly in chronic disease
conditions, were one of the study’s limitations. Patients with DM
for varying periods (a few months to years) were included in this
study, and their perceptions and responses to questions about
adherence may differ. Since diabetes patients also have other
comorbidities that necessitate the use of other drugs, generalising
this study’s adherence level in measuring overall adherence may not
be accepted and should be further evaluated. In this study, the
reasons for seeking medicines and the types of medications were not
examined. As a result, the severity of the disease could affect
people’s decision to seek medical help. In the current study, the
respondent’s level of education, profession, or employment status
were not collected, and these variables may have a direct influence
on medication adherence, medicine and information-seeking
behaviours. Finally, this study was restricted to a snowball
sampling method in the Klang Valley; thus, the findings cannot
be applied to all Malaysians.

5 Conclusions

A low level of medication adherence, medicine and information-
seeking behaviours are commonly seen among the patients with
diabetes in this region. The pharmacist-led education intervention
has shown effectiveness in improving medication adherence and
information-seeking behaviour. A well-structured periodical
intervention provided by the government will be more beneficial to
patients with diabetes. As the world is moving towards technology-
oriented, providing automated electronic reminders to patients with
chronic medical conditions will benefit the patients’ community to
cope with their medication regimen.
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