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Abstract
Type 2 diabetes mellitus is caused by the body’s inability to produce and use insulin efficiently, which can increase blood 
glucose levels. Patient treatment adherence plays a crucial role in managing this disease. This research aims to evaluate the 
effect of providing Pill Cards on adherence and blood glucose levels in type 2 diabetes mellitus patients. This study used a 
One Group Pretest-Posttest Design from February to March 2023, with a purposive sampling technique to select the sample. 
Patient adherence and changes in blood glucose levels were measured before and after administering the pill card. Adherence 
was assessed using the Medication Adherence Report Scale-5 (MARS-5) and the Pill Count method. The Wilcoxon Signed 
Ranks Test was used to analyze patient adherence before and after the intervention, while the McNemar Test was used to 
analyze fasting blood glucose categories. Statistical analysis indicated a significant difference in the adherence level of re-
spondents after the provision of Pill Cards, both through the MARS-5 questionnaire and the Pill Count method (P<0.001). 
The analysis of fasting blood glucose levels also showed a significant difference after the Pill Card intervention (P<0.001). Pill 
Cards effectively improve medication adherence and fasting blood glucose control.
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Introduction

Diabetes mellitus is one of the chronic diseases that 
is increasingly concerning globally [1]. Approximately 
98% of diabetes diagnoses patients worldwide are for 
type 2 diabetes mellitus. However, this percentage can 
vary between nations [2]. This disease is characterized 
by the body’s inability to efficiently produce and use 
insulin, ultimately leading to elevated blood glucose 
levels. This condition has become a significant chal-
lenge in the field of public health, with the number of 
diabetes mellitus patients continuously rising world-
wide [3, 4]. An estimated 530 million people worldwide 
are expected to have diabetes, with a global incidence 
of 10.5% among adults between the ages of 20 and 79 [5]. 

Patient adherence to the treatment plan is crucial 
in the management of type 2 diabetes mellitus. Main-

taining high patient compliance with medication in-
take is critical to achieving effective blood sugar con-
trol [6]. Diabetes patients who do not adhere to their 
treatment regimen are at risk of serious complications, 
such as heart disease, eye disorders, nerve damage, and 
other health issues. According to research, adherence 
rates among individuals with chronic conditions like 
diabetes mellitus range from 17 to 80%, with an aver-
age of 50% not adhering to treatment [7]. Therefore, in-
creasing patient compliance rates is a priority in man-
aging diabetes mellitus effectively [6, 8].

Moreover, interventions in the primary healthcare 
system are needed to increase patient adherence. A 
review study conducted by Kini identified six catego-
ries of interventions. These include patient education 
with health educators, medication regimen control us-
ing combination pills, clinical pharmacy consultation, 
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including frequent follow-up visits or phone calls to 
remind the patient, cognitive behavioral approaches, 
adherence-promoting incentives, and reminders to 
take medicine [9]. The choice of adherence-promoting 
intervention will be determined by its practicality and 
accessibility within a medical facility or system.

Pill Cards are one effective method to enhance pa-
tient adherence to medication among individuals with 
diabetes mellitus [10]. Based on a study, reminders to 
take their medications are effective and therapeutical-
ly valuable strategies to increase patient adherence [9]. 
Pill Cards are simple tools designed to assist patients in 
organizing and remembering their medication sched-
ules [10, 11]. These cards contain information about 
the medication dosages and schedules patients should 
adhere to. Additionally, this tool also promotes a bet-
ter understanding of the importance of maintaining 
stable blood glucose levels11. Utilizing Pill Cards can of-
fer the benefit of visual reminders that assist patients 
in adhering more effectively to their treatment plans 
[10–12]. Previous research has shown that the use of 
reminder aids can increase patient adherence to their 
medications [4, 7, 12, 13].

By understanding the positive impact of using Pill 
Cards in improving patient compliance and controlling 
blood glucose levels, this research is expected to signif-
icantly contribute to enhancing the management of 
type 2 diabetes mellitus. The findings of this study can 
serve as a foundation for healthcare professionals and 
authorities to design more effective and efficient strat-
egies for addressing this disease and improving the 
quality of life for diabetes mellitus patients. 

Material and methods

Research design

This research was conducted at the Lubuk Buaya 
Primary Health Care Center in Padang, Indonesia. This 
study employs the One Group Pretest-Posttest Design. 
This method was selected to assess patient compliance 
and measure blood glucose levels before and after the 
administration of the Pill Card. The pharmacist pro-
vides the Pill Card to patients while dispensing medica-
tion, inserting it into each package.

Population and sampling

The study population was Chronic Disease Man-
agement Program (Prolanis) Patients at Lubuk Buaya 

Primary Health Care Center. The research sample is 
purposively chosen by sampling patients who meet the 
inclusion and exclusion criteria. The inclusion criteria 
are: i) type 2 diabetes mellitus patients visiting the com-
munity health center in February–March 2023; ii) aged 
19 and above; iii) having good communication skills; iv) 
not using injection therapy; v) having undergone oral 
antidiabetic treatment at least twice; vi) not pregnant, 
vii) willing to provide informed consent; and viii) open 
to home visits for medication remaining calculation. 
The exclusion criteria are: i) patients who moved from 
Lubuk Buaya health center facilities; and ii) patients 
with incomplete data.

Measurement

Sociodemographic information

During the study, information about patients’ gen-
der, age, level of education, and antidiabetic therapy 
received was also collected. 

Medication Adherence Report Scale (MARS-5) 
Questionnaire
Patient adherence is evaluated twice, before (pre-

test) and after (posttest) administering the Pill Card, 
using two methods. The first method is the Medica-
tion Adherence Report Scale (MARS-5) questionnaire. 
MARS-5 is a self-report questionnaire to measure the 
level of patient adherence to treatment. The MARS-5 
questionnaire is available in the Indonesian version 
and has been validated by Alfian. The validity and re-
ality test of the questionnaire was done by the Pearson 
product-moment correlation test and the Cronbach 
alpha coefficient test with a Cronbach Alpha value of 
0.80315 [14].

MARS-5 questionnaire comprises five questions: 
forgetting, altering dose, stopping, skipping, and tak-
ing less medicine. The responses to the questions are 
always (score=1), often (score=2), sometimes (score=3), 
rarely (score=4), and never (score=5). The total score 
of patient adherence is categorized as follows: scores 
<6 (low adherence), scores 6 to 24 (moderate adher-
ence), and scores 25 (high adherence) [14, 15].

The pill count method
The Pill Count Method measures patient adher-

ence by counting the remaining medication after the 
patient undergoes treatment for a certain period, then 
calculates the percentage of adherence using the Gry-
monpre formula. If the percentage value is ≥80%, it is 
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considered adherence, while a value <80% is consid-
ered non-adherence [11, 16]. 

Blood glucose measurement
Patients’ fasting blood glucose levels are measured 

twice before and after administering the Pill Card. 
Blood glucose levels of 70 to 125 mg/dL are categorized 
as normal, while values above 125 mg/dL are catego-
rized as abnormal [6].

Data analysis 

Descriptive analysis was done to describe the fre-
quency and percentage of sociodemographic data, 
blood glucose levels, antidiabetic therapy received, 
patient adherence before and after giving the Pill Card 
with the MARS-5 and Pill Count questionnaires, and 
fasting blood sugar levels of respondents with type 2 
diabetes mellitus. 

The data on patient adherence levels and fasting 
blood glucose levels before and after administering 
the pill card were analyzed statistically using SPSS for 
Windows 27th version. The level of patient adherence is 
statistically analyzed using the Wilcoxon Signed Ranks 
Test, while the fasting blood sugar categories are ana-
lyzed using the McNemar Test. If the P value is <0.05, 
it indicates a significant difference between before and 
after administering the Pill Card intervention.

Results

One hundred ninety-five diabetes mellitus patients 
met the inclusion and exclusion criteria as samples in 
this study. The sociodemographic data of the patients 
can be seen in Table 1. 

In order to assess the impact of the intervention, 
the patient adherence levels were measured before 
(pretest) and after delivering the pill card (posttest). 
The research results indicate increased patient ad-
herence levels after the Pill Card intervention. Pa-
tients’ adherence measurement was measured using 
the MARS-5 questionnaire before they were provided 
with the Pill Card, which showed that there were 18 
patients with high adherence levels and 177 patients 
with moderate adherence levels. After the Pill Card in-
tervention, there was an increase in patient adherence 
levels, where the number of patients with high adher-
ence levels increased to 57. In contrast, the number of 
patients with moderate adherence levels decreased to 
138 (Figure 1).

The improvement in patient adherence levels, meas-
ured using the Pill Count method, is also reflected in the 
increased number of respondents in the complaint cat-
egory (Figure 2). Before the Pill Card intervention (pre-
test), there were 153 patients classified as adherence, 
and this number increased to 190 respondents after the 
Pill Card intervention (posttest). The findings of this 

Table 1: Sociodemographic characteristics data of type 2 diabetes mellitus patients (n=195).

Sociodemographic characteristics n (%)

Gender

Male 54 (27.7)

Female 141 (72.3)

Age 

Adults 11 (5.6)

Pre-elderly 87 (44.6)

Elderly 97 (49.7)

Level of education

Low 40 (20.5)

Medium 84 (43.1)

High 71 (36.4)

Antidiabetic therapy

Monotherapy 116 (59.5)

Combination therapy 79 (40.5)
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Figure 1: Patient’s adherence level before (pretest) and after (posttest) pill card intervention measured by MARS-5 
questionnaire.

Figure 2: Patient’s adherence level before (pretest) and after (posttest) pill card intervention measured by pill 
count method.
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research are consistent with those of several previous 
studies, indicating that providing a Pill Card effectively 
enhances patient compliance with their treatment ther-
apy. Based on the Wilcoxon signed ranks test showed 
that patient compliance, measured both by the MARS-
5 method and the Pill Count method, yielded a P<0.001 
(Table 2). This signifies a significant difference in the 
level of compliance between the Pill Count and MARS-5 
methods during the pretest and posttest stages.

Fasting blood glucose level was also used to deter-
mine the effect of the pill card on the patient. Based on 
the data presented in Table 3, before the Pill Card inter-
vention, the number of patients with abnormal fast-

ing blood glucose levels was more dominant, reaching 
165 people (84.6%). However, after the intervention, 
there was a decrease in the number of patients with 
abnormal blood glucose levels to 123 people (63.1%). To 
evaluate the changes in respondents’ fasting blood glu-
cose levels between the pretest and posttest, an analy-
sis was conducted using the McNemar test, as shown 
in Table 4. The analysis results indicated a significant 
difference between the normal and abnormal fasting 
blood glucose levels in the pretest and posttest, with 
P<0.001. 

Table 4 shows that 27 patients had normal blood glu-
cose levels during the pretest. When data was collected 

Table 2: Analysis of pill card intervention effect on patient’s therapy adherence measured by MARS-5 question-
naire and pill count method.

Note: a – Statistical analysis showed a significant difference (P<0.05) based on the Wilcoxon Signed Ranks Test; 
b – Negative ranks are samples with the posttest group adherence level lower than the pretest group; c – Positive 
ranks are samples with the posttest group adherence level higher than the pretest group.

Adherence variable Number of patients Z-value P-value

MARS-5 -8.82 <0.001 a

Negative ranks b 1

Positive ranks c 97

Pill count -11.74 <0.001 a

Negative ranks b 1

Positive ranks c 185

Table 3: Fasting blood glucose levels of type 2 diabetes mellitus patients (n=195).

Fasting blood glucose category n (%)

Pretest

Normal 30 (15.4)

Abnormal 165 (84.6)

Posttest

Normal 72 (37.0)

Abnormal 123 (63.0)

Table 4: Analysis of pill card intervention effect on patient’s fasting blood glucose level.

Note: a – statistical analysis showed a significant difference (P<0.05) based on the McNemar test.

Fasting blood 
glucose category 
(pretest)

Fasting blood glucose category (posttest)
n P-value

Normal n (%) Abnormal n (%)

Normal 27 (13.9) 3 (1.5)
195 <0.001 a

Abnormal 45 (23.1) 120 (61.5)
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in the posttest, these 27 patients remained in the nor-
mal blood sugar category. Additionally, 45 patients in-
itially had abnormal blood glucose levels during the 
pretest but successfully became normal in the posttest. 
These findings suggest that the provision of the Pill 
Card positively impacts adherence to oral antidiabetic 
medication.

Most patients who initially had normal blood glu-
cose levels successfully maintained this condition after 
receiving the Pill Card. Furthermore, the Pill Card also 
successfully improved the normal blood glucose lev-
els in most patients who initially had abnormal blood 
glucose levels. There was a significant increase in the 
number of respondents who achieved normal blood 
glucose levels after receiving the Pill Card and a sig-
nificant decrease in the number of respondents with 
abnormal fasting blood glucose levels after receiving 
the Pill Card. This indicates that the Pill Card provision 
effectively enhances control over respondents’ fasting 
blood glucose levels. 

Discussion

Diabetes mellitus is a non-communicable chronic 
disease characterized by increased blood glucose lev-
els. Patients with diabetes mellitus cannot take glucose 
into cells and utilize it as energy [17]. Uncontrolled dia-
betes mellitus can cause serious complications, initiat-
ing damage to various organs and body tissues such as 
the heart, kidneys, eyes, and nerves [18]. Patients with 
diabetes mellitus must modify their lifestyle and take 
medicine to regulate their blood glucose levels [17]. 

The success of diabetes mellitus medication is 
greatly influenced by patient compliance. However, 
many studies have implied that diabetes mellitus pa-
tient medication adherence is still low. Poor medi-
cation adherence is caused by treatment complexity 
and convenience, medication side effects, and long-
term medication and is mainly caused by forgetting 
to take medication [17, 19, 20]. To increase patient ad-
herence, our research was conducted to determine the 
effect of giving pill cards on diabetes mellitus patient 
compliance.

Based on the research, almost half of the patients 
belong to the elderly age category, comprising 49.74%. 
These results align with an earlier study by Andanalu-
sia et al. in Mataram, which found that the highest num-
ber of DM patients was 46–55 years [8]. The occurrence 
of type 2 diabetes mellitus is more dominant in this age 
group. Individuals aged over 45 years have a 1.4 times 

higher risk of experiencing uncontrolled fasting blood 
glucose levels compared to those under 45 years old. 
This is attributed to a decline in insulin function in el-
derly patients due to the aging process, leading to pro-
gressive shrinkage of pancreatic beta cells [4, 21].

Most individuals with diabetes mellitus in this 
study are women (72.31%) (Table 1). This finding is 
consistent with the previous study by Mihardja et 
al., which found that women are more likely to have 
DM than males in Indonesia [22]. Women exhibit a 
2.39 times higher risk of developing type 2 diabetes 
mellitus compared to men [22–24]. This is associated 
with the positive effects of estrogen and progesterone 
hormones in enhancing insulin responsiveness in the 
blood. However, upon entering menopause, insulin 
responsiveness tends to decrease due to low levels of 
estrogen and progesterone hormones [23]. Addition-
ally, women tend to have an inclination towards an 
unhealthy weight, which can reduce the sensitivity of 
insulin response [23, 25, 26].

The research results reveal that a significant por-
tion of patients hold a moderate educational back-
ground, comprising 43.08% (Table 1). Previous research 
has shown that low socioeconomic status increases the 
risk factors of diabetes mellitus [8, 27]. An individual’s 
education level can influence their behavior towards 
a healthy lifestyle [21, 28]. Patients with higher educa-
tion levels are more likely to access health information 
and have a heightened awareness of the importance of 
a healthy lifestyle, such as adopting a healthy diet and 
regular exercise [29]. These measures can reduce the 
risk of diabetes mellitus complications and maintain 
controlled blood glucose levels [16].

In this study, the percentage of respondents uti-
lizing monotherapy is higher compared to those us-
ing combination therapy (Table 1). In the majority of 
cases, monotherapy proves to be sufficiently effective 
in controlling blood glucose levels [30]. Monothera-
py offers a more straightforward approach to diabetes 
management, especially in the early stages, as patients 
and healthcare providers can more easily monitor drug 
therapy [30, 31]. Administering an excessive number of 
drugs or combinations of drugs can heighten the risk of 
drug interactions and side effects, increase the financial 
burden on patients, and complicate treatment [8, 31].

To evaluate the level of patient adherence, the 
MARS-5 questionnaire and Pill Count method were 
used. The use of two adherence measurement methods 
in this study aims to obtain more accurate information 
about patients’ adherence levels to medication. The 
MARS-5 questionnaire is employed to collect data on 
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patients’ self-reported adherence behaviors. Patients 
are asked to respond to questions related to their ad-
herence to taking medication, providing an overview 
of patients’ perceptions and attitudes toward medica-
tion usage [21, 32]. 

Meanwhile, the Pill Count method involves count-
ing the remaining medication held by respondents, 
offering insight into the extent to which patients fol-
low the predetermined medication schedule. The Pill 
Count method’s measurement results can provide in-
formation about the patient’s adherence level. By com-
bining both methods, the weaknesses of each method 
can be minimized. The Pill Count method can help 
overcome shortcomings in patients’ self-reporting, 
while the MARS-5 questionnaire can assist in address-
ing weaknesses in objective measurement. Therefore, 
combining these two methods can yield better and 
more representative data regarding patients’ adher-
ence levels to medication [11, 33].

A pill Card is a reminder card designed to enhance 
patient compliance in taking medications for therapy 
success [10]. The advantages of using the Pill Card are 
not only in its user-friendly but also in its simplicity, 
which can improve understanding of the necessary 
treatment. This tool is highly effective for patients who 
tend to forget or have complex medication regimens, 
such as in cases of diabetes mellitus [10].

Pill Card is assessed as effective in improving pa-
tient adherence to medication. It contains the medica-
tion’s name, dosage, indications, and dosing instruc-
tions for morning, noon, afternoon, and evening [10, 
11]. Some opinions suggest that the Pill Card provides 
a simple visual representation of all the medications 
someone needs to take regularly. The use of the Pill 
Card is considered more easily understandable than 
the complex information and instructions usually 
found on medication packaging [11, 12]. The images and 
phrases within it are highly beneficial for enhancing 
memory due to the superior impact of visuals [34].

Based on our study, there was also an increased 
number of patients with normal fasting blood glucose 
after the Pill Card intervention, and there was a sig-
nificant difference between the normal and abnormal 
categories of fasting blood glucose levels in the pretest 
and posttest, with a p-value<0.001. The findings of this 
study align with a previous research study by Ariyani 
et al., which found that Pill Cards can improve the clin-
ical symptoms of the respondents [35]. 

Blood glucose levels are influenced not only by the 
extent to which patients adhere to the use of antidia-
betic medications but also by unhealthy eating habits, 

lack of physical activity, and an imbalanced diet [34, 
35]. While patients with diabetes mellitus may be com-
pliant in taking prescribed antidiabetic medications, 
the lack of physical activity and the adoption of un-
healthy eating patterns can complicate the control of 
blood glucose levels [36]. Therefore, patients must con-
sider these lifestyle factors to achieve therapeutic goals 
more effectively [37].

The results of this study provide an overview of 
how the adherence level of type 2 diabetes mellitus pa-
tients can be significantly improved through the use of 
Pill Card. This, of course, has a positive impact on the 
management of type 2 diabetes mellitus, specifically 
in increasing the consistency of medication use by pa-
tients. These findings align with the previous study by 
Fandinata et al., that Pill card was effective in raising 
the level of patient adherence in Surabaya, Indonesia 
(P<0.001) [38]. Furthermore, patients using the Pill 
Card also experienced a significant decrease in their 
blood glucose levels, a key aspect in managing type 2 di-
abetes mellitus. The use of the Pill Card proves to be an 
effective tool in enhancing patient adherence and the 
control of their blood glucose levels.

Despite the findings, there are some limitations of 
the research. First, other factors can influence patient 
compliance and glucose levels, which can be the bias 
in the study. Second, the standard parameter for blood 
glucose examination is HbA1C. However, the examina-
tion carried out by our Community Health Center still 
uses fasting blood glucose due to the high cost of HbA1C 
examination and laboratory testing standards. 

Conclusion

Based on the study, there was a significant difference 
in the adherence level (P<0.001) both through the MARS-5 
questionnaire and the Pill Count method, and fasting 
blood glucose levels (P<0.001) of respondents after the 
provision of Pill Cards. It can be concluded that the ad-
ministration of the Pill Card intervention can enhance 
patient adherence and have a positive impact on the 
blood glucose levels of type 2 diabetes mellitus patients.
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