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Abstract

This study was carried out to investigate the level of medication adherence and diabetic knowledge among type 2 diabetes mellitus patients in Jeli District,
Kelantan, Malaysia. This cross-sectional study was done from February to July 2019 by giving a questionnaire to 150 type 2 diabetes mellitus patients aged
40-80 years in three primary health cares in Jeli District, Kelantan, Malaysia. The quantitative descriptive method was used in this study. The findings of this
study revealed that knowledge was significantly related to poor adherence. When sex, record of diabetes, and education were accounted for, patients with
low diabetic knowledge had an odds ratio of 4.53 for poor adherence compared to those with high knowledge (adjusted 95% CI = 1.92-10.69; p-value =
0.001). To achieve the goal of regulating diabetes management in primary health care, a clinical supervision program should be implemented to improve staff
competence in diabetes management and to empower patients through self-management.
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Introduction

The World Health Organization (WHO) states that
health is a stage or state in which a person has perfect
mental, physical, and social well-being and is not just free
from disease or helplessness.! Personal health is a
valuable asset, but many are unaware of it until they are
infected. Many also do not realize that improper living
habits can contribute to harmful diseases. One of most
feared diseases in the community is diabetes mellitus
(DM).2 It is not a new disease for the public, and it
threatens humans through high blood glucose levels. If
the increase in blood glucose levels persists over a long
period, several sensitive cells, tissues, and organs will
suffer damage due to the toxic effects caused by glucose,
and the damage will be permanent.2 According to the
WHO, “Poor adherence to long-term therapies severely
compromises the effectiveness of treatment,” making this
a critical issue in population health both from the
perspective of quality of life and health economics.3

According to the 2019 National Health and Morbidity
Survey (NHMS), 3.9 million Malaysians aged 18 years
and above have diabetes; 9.4% are aware of the disease,
but 8.9% are unaware they have it.* It also states that

among diabetic patients receiving treatment at primary
health care, 25.7% stated that they had insulin resist-
ance, but 85.6% said they had taken oral anti-diabetic
medications in the last two weeks.4 This report also
shows that 88% of patients practice a diabetic diet after
consultation with health staff to control blood sugar and
lose weight. In comparison, 75.4% of patients have
undergone weight-loss exercise and are more physically
active. Diabetic patients who received regular treatment
at the Malaysian Ministry of Health (MOH) primary
health care (PHC), hospital, private clinic, and private
hospital are approximately 68.2%, 15%, 12.1%, and
2.8%, respectively. Furthermore, approximately 0.4% of
people with diabetes (PWD) purchase their medications
from a private pharmacy, while 0.2% take traditional
medicine to treat their diabetes.*

Globally, about 1.8 million people have not been
diagnosed, have never undergone a health screening, and
did not realize the presence of DM.5 This diabetic disease
gives the patient many complications, including diabetic
foot ulcer (DFU). If this condition is not treated, it will
injure the wound and spread to the upper leg. Eventually,
the amputation should be performed to save the healthy
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feet.3 Most cases of amputation and leg ulcers can be
avoided with early treatment and proper foot care.
Diabetic neuropathy and other diabetic conditions cause
leg complications in patients with diabetes. The main aim
of this study was to determine the level of knowledge and
the medication adherence of PWD, primarily type 2
diabetes mellitus (T2DM) patients, in Jeli District,
Kelantan, Malaysia.

Method

This cross-sectional study was conducted from
February to July 2019 in Jeli District, Kelantan, Malaysia,
using the quantitative method. There were 1,402 T2DM
patients registered in three PHCs of Jeli District. The
sample size was calculated using the Krejcie and Morgan
formulas.6:7 Based on the calculation, the sample size was
150 (95% confidence interval (CI) and a 5% error
margin). The samples were randomly selected using the
patient registration system available at PHC.

The data was collected by distributing a questionnaire
following the instrument used by Aminde, et al.,8 to 150
T2DM patients at three PHCs of Jeli District. The
questionnaires consisted of two parts; part A covered
participants’ characteristics such as sex, age, ethnicity,
education, employment status, and monthly income;
while part B asked about the objective of the study and
level of knowledge regarding DM. Each PHC was allotted
four weeks for selecting and collecting patients, and data
collection at three PHCs was completed in 12 weeks. The
process of distributing the questionnaires and retrieving
the survey forms took three months due to the distance
between the PHCs involved.

Results

Table 1 shows the breakdown of participants by
demographic variables. For sex, 63 (42%) were male,
while 87 (58%) were female. The ethnicity data showed
all T2DM patients in the study area were Malays because

Table 1. Diabetes Mellitus Patients’ Demographic Data

Variable Category n % Median IQR
Age 53.00 18
HbAlc 8.20 3.9
Duration of DM 5.00 6
Sex Male 63 42.0

Female 87 58.0
Ethnicity Malay 150 100

Non-Malay 0 0.0
Education Uneducated 8 5.3

Primary 43 28.7

Secondary 92 61.3

Tertiary 7 4.7
Employment status Unemployed 89 59.3

Employed 61 40.7
Monthly income <1,000 MYR 5 3.3

1,000-3,000 MYR 46 30.7

3,000-4,000 MYR 92 61.3

>4,000 MYR 7 4.7
Number of medication 1 67 44.7

2 83 55.3
Family records of DM Yes 67 44.7

No 83 55.3
Receiving DM education No 66 44.0

Yes 84 56.0

Notes: DM = Diabetes Mellitus, MYR = Malaysian Ringgit, IQR = Interquartile Range

Table 2. Adherence and Knowledge Score Type 2 Diabetes Mellitus Patients

Variable Category n % Median IQR
Knowledge score 58.33 33.33
Adherence score 50.00 50.00
Knowledge Good 112 74.7

Poor 38 25.3
Medication adherence Good 112 74.7

Poor 38 25.3

Note: IQR = Interquartile Range
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most residents of Jeli District were Malays. Most T2DM
patients in this study attained secondary education
(61.3%) and only 4.7% attained tertiary education. A
total of 46 participants had a monthly income in the
middle range. While, the remaining 92 participants had
the high monthly income group.

Table 2 displays the results of the medication
adherence and knowledge score of T2DM patients in this
study. Most T2DM patients in Jeli District had good
knowledge and medication adherence. The knowledge
score showed a median score of 58.33 and an inter-
quartile range (IQR) of 33.33, while the adherence score
showed a median of 50.00 and an IQR of 50.00. Most
participants in this study had good knowledge and medic-
ation adherence (74.7%).

Based on Table 3, there was a significant association
between poor knowledge and medication adherence
(Crude OR 3.51, 95% CI: 1.58-7.78, p-value = 0.002),
while remaining variables were insignificant. In the

multivariate analysis (Table 4), first, all variables were
selected for the selection process and applied forward
logistic regression (LR), backward LR, and manual
methods to determine a parsimonious model for the
study. The final model consisted of the record of DM
education, sex, and knowledge. Knowledge had a sig-
nificant association with poor adherence. When sex and
record of DM education were controlled, patients with
poor knowledge had an odds ratio of 4.53 for poor
adherence compared to patients with good knowledge
(adj 95% CI = 1.92-10.69), p-value = 0.001). When sex
and knowledge were controlled, patients with no record
of DM education had a 2.40 chance of poor adherence
compared to patients who received DM education (adj
95% CI = 1.04-5.57), p-value = 0.041). However, sex
has no significant association with poor adherence, even
when knowledge and record of receiving DM education
were controlled.

Table 3. Factors Associated with Poor Medication Adherence Using Simple Logistic Regression (n = 150)

Variable Category Crude Odd Ratio 95% CI p-value
Age 0.973 0.938-1.010 0.155
HbA1lc 0.947 0.809-1.109 0.498
Duration of DM 0.961 0.880-1.049 0.374
Sex Male 1.340 0.639-2.810 0.438
Female 1
Education Uneducated 1
Primary 0.505 0.102-2.493 0.402
Secondary 0.556 0.123-2.508 0.445
Tertiary 0.667 0.076-5.878 0.715
Employment status Unemployed 1
Employed 1.924 0.915-4.048 0.085
Monthly income <1,000 MYR 1.667 0.147-18.874 0.680
1,000-3,000 MYR 0.786 0.133-4.633 0.790
3,000-4,000 MYR 0.833 0.151-4.591 0.834
>4,000 MYR 1
Number of medication 1 1.157 0.553-2.421 0.698
2 1
Family records of DM Yes 0.713 0.870-0.414 1.830
No 1
Receiving DM education No 1.594 0.761-3.340 0.217
Yes 1
Knowledge Good 1
Poor 3.508 1.582-7.778 0.002

Notes: DM = Diabetes Mellitus, MYR = Malaysian Ringgit, CI = Confidence Interval

Table 4. Factors Associated with Poor Adherence Using Multiple Logistic Regression (n = 150)

Variable Category Adjusted OR 95% CI p-value

Receiving DM education  No 2.401 1.035-5.571 0.041
Yes 1

Sex Male 1.947 0.860-4.408 0.110
Female 1

Knowledge Good 1
Poor 4.534 1.923-10.691 0.001

Notes: DM = Diabetes Mellitus, OR = Odd Ratio CI = Confidence Interval
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Discussion

Diabetes care practices among T2DM patients in Jeli
District remained satisfactory. Most participants in this
study practiced diabetes care. Nevertheless, some did not
know the correct way to practice because their know-
ledge was still limited in their basic understanding of
diabetes. The results of this study revealed that patients
with no record of receiving DM education (poor know-
ledge) would practice poor medication adherence. The
last question for participants’ level of knowledge related
to whether DM patients could get information on
diabetes care showed a significant difference in partici-
pants, with 84 participants saying “Yes” and 66 partici-
pants saying “No.” Based on the analysis, participants
still do not understand their diabetic care. A previous
study stated that the record of receiving diabetic edu-
cation has a significant association with poor adherence.®

The knowledge level of T2DM patients in this study
was moderate, and many people still did not care about
DM. This indifference to society is alarming, as it
indirectly increases the number of patients with DM.10
This condition is very concerning as people will take it
lightly, not knowing the risk of DM. In addition, there
are many other adverse effects of DM. A study by Leon
and Maddox stated that DM caused many bad complicat-
ions. The diabetic patients have not only twice the risk of
heart disease, but also more likely to develop the disease
at a younger age than those who do not have diabetes.!1
Diabetic patients’ symptoms of heart disease are fre-
quently undetectable, resulting in delays in diagnosing a
heart attack and receiving timely treatment. Sudden
cholesterol plaque breaking is the most common cause
among diabetic patients with dyslipidemia (total fats or
abnormal cholesterol in the blood), which causes a
clogged artery that eventually causes a heart attack or
stroke.11

Diabetes is a condition that lasts for a long time, and
it is now considered one of the most severe threats and
deaths to people’s health in the 215t century.!2:13 Various
campaigns have been organized to increase public
awareness of DM. The drive and seminars are aimed at
helping the community get the latest information on DM
so that it can be prevented.14 It fully supports the saying
that prevention is better than cure. Therefore, awareness
of the patient’s attitude and responsibility is fundamental
to ensuring that the information delivery objectives are
met.!> Knowledge of diabetes medication adherence is
essential for PWD as it can control and prevent the
disease from spreading and becoming more serious.
Another study shows that greater adherence to the
frequency of HbA1c testing advised in the guidelines was
related to better glycemic management and a decreased
risk of developing chronic kidney disease. These results
may give valuable data to support the use of clinical
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recommendations to improve patient outcomes in T2DM
patients. 16

Various ways and recommendations can be made to
address the problem of inadequate knowledge of DM in
the population. Some practical suggestions are provided
for elevating the knowledge level about DM. Compre-
hensive lectures or health education on DM can be held
among all community groups. The lectures should also
be applied to adolescents who do not have the opportu-
nity to learn. The MOH must produce a total of pam-
phlets or promotional books related to DM and shall
issue them from time to time. This pamphlet or leaflet is
distributed to all sections, from the hospital outpatient
department to the primary health care and the rural
clinic.

Conclusion

Knowledge has a significant association with poor
adherence. If T2DM patients have no history of receiving
DM education, it can influence their medication
adherence. Even though T2DM patients in this study
have already practiced diabetes care, the number of DM
patients can still increase if they do not practice it right.
From the above discussion, it can be said that medication
adherence is essential for people with DM; however,
many groups still do not even care about DM. It is
possible to start the clinical supervision program so that
Malaysian people are aware of the value of DM infor-
mation. This issue will be able to be avoided, which will
indirectly lower the number of individuals to suffer from
DM.

Abbreviations

WHO: World Health Organization, DM: Diabetes Mellitus; NHMS:
National Health and Morbidity Survey, MOH: Ministry of Health; PHC:
Primary Health Care; PWD: People with Diabetes; DFU: Diabetic Foot
Ulcer; T2DM: Type 2 Diabetes Mellitus; CI: Confidence Interval; IQR:
Interquartile Range, MYR: Malaysian Ringgit; MLR: Multiple Logistic
Regression, SLR: Simple Logistic Regression.

Ethics Approval and Consent to Participate

An ethical clearance approval letter was received from Pejabat
Kesihatan Daerah of Jeli Primary Health Care with reference number:
(Ruj. Kami: PKDJ.2022/1/3) dated February 14, 2022.

Competing Interest

The authors declare that no significant competing financial, profession-
al, or personal interests might have affected the performance or pres-
entation of the work described in this manuscript.

Availability of Data and Materials
The data and materials in this study are available to the corresponding
author upon request.



Muhammad, et al. Medication Adherence and Self-Management Practices among Type 2 Diabetes Mellitus Patients in Jeli District, Kelantan, Malaysia

Authors’ Contribution

MM contributed to the development of the detailed research, the analy-

sis of the methods, the implementation of the methods, and the writing

of the manuscript. FY and AAA verified, guided, and supervised this

study’s findings. BFA and SP reviewed, edited, and provided valuable
feedback for this study.

Acknowledgment

The authors are thankful to Lincoln University, Malaysia, for the aca-

demic support.

References

1.

World Health Organization. Health and Well-Being. Geneva: World
Health Organization; 2022.

Balasubramaniam S, Lim SL, Goh LH, Subramaniam S, Tangiisuran
B. Evaluation of illness perceptions and their associations with
glycaemic control, medication adherence and chronic kidney disease in
type 2 diabetes mellitus patients in Malaysia. Diabetes & Metabolic
Syndrome: Clinical Research & Reviews. 2019; 13 (4): 2585-91.
World Health Organization. Adherence to long-term therapies:
evidence for action. Geneva: World Health Organization; 2003.
National Institute of Health. National Health And Morbidity Survey
2019: Non-communicable diseases, healthcare demand, and health
literacy—Key Findings. Selangor: Ministry of Health Malaysia; 2020.
American Diabetes Association. 11. Microvascular complications and
foot care: standards of medical care in diabetes—2019. Diabetes Care.
2019; 42 (Supplement_1): S124-38.

Krejcie RV, Morgan DW. Determining sample size for research
activities. Educational and Psychological Measurement. 1970; 30;
607-10.

Ahmad, Ramli A, Islahudin F, Paraidathathu T. Medication adherence
in patients with type 2 diabetes mellitus treated at primary health
clinics in Malaysia. Patient Prefer Adherence. 2013; 7: 525-50.
Aminde LN, Tindong M, Ngwasiri CA, Aminde JA, Njim T, Fondong
AA, et al. Adherence to antidiabetic medication and factors associated
with non-adherence among patients with type-2 diabetes mellitus in
two regional hospitals in Cameroon. BMC Endocr Disord. 2019; 19
(1): 1-9.

10.

11

12.

13.

14.

15.

16.

Chew BH, Vos RC, Pouwer F, Rutten GEHM. The associations
between diabetes distress and self-efficacy, medication adherence, self-
care activities and disease control depend on the way diabetes distress
is measured: Comparing the DDS-17, DDS-2 and the PAID-5.
Diabetes Research and Clinical Practice. 2018; 142: 74-84.
Gholamaliei B, Karimi-Shahanjarini A, Roshanaei G, Rezapour-
Shahkolaei F. Medication adherence and its related factors in patients
with type II diabetes. ] Educ Community Health. 2016; 2 (4): 3-12.

. Leon BM, Maddox TM. Diabetes and cardiovascular disease:

Epidemiology, biological mechanisms, treatment recommendations
and future research. World Journal of Diabetes. 2015; 6 (13): 1246.
Kamillah S, Panduragan SL, Poddar S, Abdullah BF. Patients’
experiences in using diabetes self-management application: a scoping
review. Kesmas: Jurnal Kesehatan Masyarakat Nasional (National
Public Health Journal). 2022; 17 (Special Issue 1): 67-73.

Zaman Z, Shohas MAAA, Bijoy MH, Hossain M, Al Sakib S.
Assessing machine learning methods for predicting diabetes among
pregnant women. International Journal of Advancement in Life
Sciences Research. 2022; 5 (1): 29-34.

Epstein LH, Jimenez-Knight T, Honan AM, Paluch RA, Bickel WK.
Imagine to remember: an episodic future thinking intervention to
improve medication adherence in patients with type 2 diabetes. Patient
Prefer Adherence. 2022; 16: 95.

Zamanillo-Campos R, Serrano-Ripoll MJ, Taltavull-Aparicio JM,
Gervilla-Garcia E, Ripoll ], Fiol-deRoque MA, Boylan AM, et al.
Patients’ views on the design of DiabeText, a new mHealth
intervention to improve adherence to oral antidiabetes medication in
Spain: a qualitative study. Int | Environ Res Public Health. 2022; 19
(3): 1902.

Imai C, Li L, Hardie RA, Georgiou A. Adherence to guideline-
recommended HbA ¢ testing frequency and better outcomes in
patients with type 2 diabetes: a 5-year retrospective cohort study in
Australian general practice. BMJ Quality & Safety. 2021; 30 (9): 706-
14.

291


https://www.who.int/data/gho/data/major-themes/health-and-well-being#:~:text=The%20WHO%20constitution%20states%3A%20%22Health,of%20mental%20disorders%20or%20disabilities.
https://www.who.int/data/gho/data/major-themes/health-and-well-being#:~:text=The%20WHO%20constitution%20states%3A%20%22Health,of%20mental%20disorders%20or%20disabilities.
https://doi.org/10.1016/j.dsx.2019.07.011
https://doi.org/10.1016/j.dsx.2019.07.011
https://doi.org/10.1016/j.dsx.2019.07.011
https://doi.org/10.1016/j.dsx.2019.07.011
https://doi.org/10.1016/j.dsx.2019.07.011
https://apps.who.int/iris/bitstream/handle/10665/42682/9241545992.pdf;jsessionid=0AADBE0F32528F3A6D6BD291AA79D36B?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/42682/9241545992.pdf;jsessionid=0AADBE0F32528F3A6D6BD291AA79D36B?sequence=1
https://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet_NHMS_2019_-_English.pdf
https://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet_NHMS_2019_-_English.pdf
https://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet_NHMS_2019_-_English.pdf
https://doi.org/10.2337/dc19-S011
https://doi.org/10.2337/dc19-S011
https://doi.org/10.2337/dc19-S011
https://journals.sagepub.com/doi/10.1177/001316447003000308
https://journals.sagepub.com/doi/10.1177/001316447003000308
https://journals.sagepub.com/doi/10.1177/001316447003000308
https://doi.org/10.2147/PPA.S44698
https://doi.org/10.2147/PPA.S44698
https://doi.org/10.2147/PPA.S44698
https://pubmed.ncbi.nlm.nih.gov/30943969/
https://pubmed.ncbi.nlm.nih.gov/30943969/
https://pubmed.ncbi.nlm.nih.gov/30943969/
https://pubmed.ncbi.nlm.nih.gov/30943969/
https://pubmed.ncbi.nlm.nih.gov/30943969/
https://doi.org/10.1016/j.diabres.2018.05.021
https://doi.org/10.1016/j.diabres.2018.05.021
https://doi.org/10.1016/j.diabres.2018.05.021
https://doi.org/10.1016/j.diabres.2018.05.021
https://doi.org/10.1016/j.diabres.2018.05.021
http://jech1.umsha.ac.ir/article-1-157-en.html
http://jech1.umsha.ac.ir/article-1-157-en.html
http://jech1.umsha.ac.ir/article-1-157-en.html
https://doi.org/10.4239/wjd.v6.i13.1246
https://doi.org/10.4239/wjd.v6.i13.1246
https://doi.org/10.4239/wjd.v6.i13.1246
http://dx.doi.org/10.21109/kesmas.v17isp1.5936
http://dx.doi.org/10.21109/kesmas.v17isp1.5936
http://dx.doi.org/10.21109/kesmas.v17isp1.5936
http://dx.doi.org/10.21109/kesmas.v17isp1.5936
https://doi.org/10.31632/ijalsr.2022.v05i01.005
https://doi.org/10.31632/ijalsr.2022.v05i01.005
https://doi.org/10.31632/ijalsr.2022.v05i01.005
https://doi.org/10.31632/ijalsr.2022.v05i01.005
https://doi.org/10.2147/PPA.S342118
https://doi.org/10.2147/PPA.S342118
https://doi.org/10.2147/PPA.S342118
https://doi.org/10.2147/PPA.S342118
https://doi.org/10.3390/ijerph19031902
https://doi.org/10.3390/ijerph19031902
https://doi.org/10.3390/ijerph19031902
https://doi.org/10.3390/ijerph19031902
https://doi.org/10.3390/ijerph19031902
https://doi.org/10.3390/ijerph19031902
http://dx.doi.org/10.1136/bmjqs-2020-012026
http://dx.doi.org/10.1136/bmjqs-2020-012026
http://dx.doi.org/10.1136/bmjqs-2020-012026
http://dx.doi.org/10.1136/bmjqs-2020-012026
http://dx.doi.org/10.1136/bmjqs-2020-012026

