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Diabetes mellitus (DM) is a worldwide health concern that necessitates efficient
management to mitigate complications. Despite the critical role of medication
adherence, non-compliance persists, especially among Type 2 DM patients. This
prospective interventional study in Dakshina Kannada, India, aimed to assess and
improve medication adherence in 100 Type 2 DM patients through pharmacist
interventions over six months (January to June 2022). Collected data included
demographics, social and medical history. The Morisky Medication Adherence Scale
(MMAS-8) assessed adherence, with pharmacist interventions comprising education,
counseling, and patient information leaflets. Pre-intervention, 56% exhibited low
adherence, correlated with age, gender, education, employment, and treatment duration.
Post-intervention, high adherence rose from 16% to 35%, medium adherence from 28%
to 54%, and low adherence decreased to 11%. Influential factors included age, gender,
education, employment, and treatment duration. Pharmacist interventions significantly
improved adherence, underscoring the pivotal role of education and counseling. This
study provides insights for managing chronic conditions and underscores the importance
of tailored interventions for diverse patient profiles.

INTRODUCTION
A metabolic

condition
abnormally high blood glucose levels is diabetes
mellitus (DM). There are various types of diabetes

mellitus (DM), such as type 1, type 2, gestational
diabetes, neonatal diabetes, maturity-onset
diabetes of the young (MODY), and secondary
causes resulting from endocrinopathies, steroid

characterized by
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use, etc. Type 1 diabetes mellitus (T1DM) and
Type 2 diabetes mellitus (T2DM) are the two main
subtypes of diabetes mellitus (DM). T1DM and
T2DM are primarily caused by faulty insulin
production and/or action, respectively. While
T2DM is expected to affect middle-aged and older
adults who have chronic hyperglycemia as a result
of poor dietary and lifestyle choices, TIDM is
thought to manifest in children or teenagers.l
Diabetes has a complex physiology and treatment
plan that require multiple therapies to effectively
manage the condition. Patient participation and
diabetes education are essential to the management
of diabetes. Patients with better outcomes include
those who can exercise regularly, self-monitor
their blood sugar, and control their diet
(carbohydrate and total calorie restriction). 2
According to the World Health Organization,
medication adherence is "the degree to which the
person’s behavior corresponds with the agreed
recommendations from a health care provider”.3
A key component of the successful use of
pharmaceutical and non-pharmacological
treatments, as well as the efficient management of
chronic conditions, is adherence. However,
medication non-adherence is an ongoing concern
for people with chronic illnesses. 4 Good
adherence is attributed to decreased mortality, less
burden on finances, and lower chance of
complications from diabetes. But a significant
percentage of individuals with type 2 diabetes do
not take their medications as advised; only roughly
60% of insulin doses and 67—-85% of oral medicine
doses are taken.5 Patient adherence is a crucial
factor in drug effectiveness that is rarely addressed
up front. This is particularly crucial in the case of
diabetes because patient adherence to therapy is
generally low.6 The five factors that the WHO has
identified as having an impact on adherence are
therapy-related, patient-related, socioeconomic,
condition-related, and health system-related.
Diabetes mellitus treatment non-compliance can
lead to worsening of the condition, decreased
functionality, a low quality of life, and an
increased need for healthcare services such as
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admissions, hospital stays, and nursing homes.
Assessing barriers to medication adherence and
promoting it successfully require a good set of
communication skills. Important first stages
include gathering information, establishing a
cooperative relationship, using open-ended
inquiries, promoting education, and removing
barriers.7 In India, the percentage of people with
diabetes surged from 7.1% in 2009 to 8.9% in
2019. Studies show that Type 2 diabetes affects
Indians living in urban areas with a prevalence of
about 12.1%. It is six times more common in urban
than rural areas. 8 Medication adherence is vital
for the management of type 2 diabetes. Diabetes is
an intricate medical disorder that is difficult to
understand and treat by nature. In order to
effectively manage their diabetes, the majority of
patients must adhere to food, exercise, and
complex medication regimens, which can lead to
issues with medication adherence.9 Medication
adherence is reported by only 60% of patients with
type 2 diabetes who take insulin; one in three
patients report missing at least one dosage of oral
hypoglycemic medication per month. All things
considered, the best possible pharmacological
choices and adherence to prescribed dosages
should be part of the treatment of type 2 diabetes,
taking into account individual data from
patients.10 Clinical pharmacist can approach
adherence conversations strategically and the
responsibilities include optimization of medical
treatment to improve adherence to medication and
by provide counseling.11 According to a
systematic review, pharmacist interventions may
help patients with type 2 diabetes adhere to their
medication regimens in a variety of contexts,
including in-person discussions, group activities,
and phone follow-ups. Adherence to oral
hypoglycemic medications has been shown to rise
from 36% to 93%, while adherence to insulin is at
63 %.12

MATERIALS AND METHODS

Study design:

Prospective interventional study

Study site:
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The study was conducted in Dakshina Kannada
district, Karnataka, India.

Study duration:

The study was conducted for a duration of 6
months from January 2022 to June 2022

Sample size:

The study was limited to a sample of 100 based on
the time schedule allotted for the project including
other circumstances.

Ethical clearance:

The study protocol was approved by the
Institutional Ethics Committee (IEC) of Srinivas
Institute of Medical Science, Mukka, Mangaluru.
Study criteria:

Inclusion criteria:

Patients of either gender already diagnosed with
Type 2 DM.

Patients’ > 18 years

Diabetic patients that are only on oral antidiabetic
medications

Exclusion criteria:

Patients who were not willing to or unable to give
consent to participate.

Patients that are terminally ill and/or having visual
and hearing impairments.

Source of data:

Data was collected through a research constructed
pre-validated questionnaire form and Medication
adherence among diabetic patients was assessed
by using Morisky Medication Adherence Scale
(MMAS-8).

Study method:

Preparation of Inform Consent Form: Inform
consent form was prepared in Kannada and
English and same were used. Before selection of
subjects the consent form was orally explained to
the participants before filling it and nonverbally by
taking help of caregiver and staffs who are well
known of the subjects at the hospital and made
them understood. In the study only the participants
willed to fill I1CF were included. Patient
categorization: Total MMAS-8 scores can range

from 0 to 8 and have been categorized into three
levels of adherence: high adherence (score = 8),
medium adherence (score of 6 to < 8), and low
adherence (score< 6). Providing intervention:
After categorizing patients, Patient information
leaflets (PILs) was provided for diabetic patients
that belonged to medium adherence group,
whereas for patients in low adherence group the
patient information leaflets (PILs) was provided
along with patient counselling using teach back
method. Post educational intervention assessment:
Diabetic patients who scored low and medium
from MMAS, has been further considered for the
study. The study design was divided into pre and
post educational intervention, where the post
educational intervention assessment was done
after 1 month using the same study questionnaire
and MMAS-8.

Data analysis:

Data was analyzed using Social Science Statistics
software. Association of gender with adherence
was done using student t-test. Karl Pearson
correlation was used to observe association of age
with adherence. Education level, employment
status and duration of treatment was associated
with adherence using one way ANOVA test.
RESULTS

Socio-Demographic Details

The study was conducted in 100 patients,
containing equal number of male (50%) and
female (50%) participants. Out of 100 participants,
13 were belonged to the age group of 30-44 years,
54 belonged to the age group of 45-60 years and
33 were above 60 years of age. Majority of the
participants (53%) had completed college level of
education, 23 (23%) participants had secondary
level of education, 12 (12%) had completed
primary level of education and 12 (12%) were
illiterate. 62 (62%) of the participants were
employed, (23%) were unemployed and 15 (15%)
were retired. (Table 1)
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Table 1: Demographic details of the patients

Demographic Frequency (%) m Alcohol consumption ®smoking = Both mnone
characteristics (N=100)

Gender

Male 50 (50%)

Female 50 (50%)

Age Group

30-44 13 (13%) 4

45-60 54 (54%)

60 and above 33 (33%)

Employment  Status
Employed Unemployed | 62 (62%)

Retired 23 (23%)
15 (15%)

Level of Education Figure 1: Social history

Iliterate 12 (12%)

Primary 12 (12%)

Secondary 23 (23%)

College Level 53 (53%)
Social and Medical History AR
Out of 100 participants, 20 participants had history | st yedt
of alcohol consumption only, 9 participants had = W 1-5 years
history of smoking and 8 had both. In the study m 5 years
group, 40 participants (40%) have been on '

medication for more than 5 years; meanwhile 37
participants (37%) had treatment history of 1-5
years and 23 (23%) were on medication for less
than one year. The social history and duration of
treatment of the participants are depicted in Figure
1 and Figure 2 respectively.

Figure 2: Duration of treatment

Questions PRE POST

Yes No Yes No
Do you sometimes forget to take the medication? 72(72%) | 28(28%) | 44(44%) | 56(56%)
People sometimes miss taking their medications for reasons other
than forgetting. Thinking over the past two weeks, were there any | 52(52%) | 48(48%) | 7(7%) | 93(93%)
days when you did not take the medications?

Have you ever cut back or stopped taking the medications
without telling the doctor, because you felt worse when you took | 38(38%) | 62(62%) | 3(3%) | 97(97%)
it?
When you leave/travel home, do you sometimes forget to take the | 53(53%) | 47(47%) | 16(16%) | 84(84%)
medication?

Did you take the medicine yesterday? 90(90%) | 10(10%) | 94(94%) | 6(6%)
When you feel like the health condition is under control, do you
sometimes stop taking you medications? 66(66%) | 34(34%) | 16(16%) | 84(84%)

Taking tablets every day is really unconvincing for some people;
Do you ever feel hassled about sticking to the treatment plan? 56(56%) | 44(44%) | 18(18%) | 82(82%)
How often do you have difficulty remembering to take medicine?
All the time 2(2%) 1(1%)

D
= ikl
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Usually 15(15%) 1(1%)

Sometimes 29(29%) 15(15%)
Once in a while 26(26%) 27(27%)
Rarely/Never 28(28%) 56(56%)

Adherence pattern (pre intervention)

From the study population, mean score of MMAS-
8 was found to be 4.69 before the intervention.
Majority of participants were found to have low
adherence (56%). The study revealed that 16
(16%) participants had high adherence and 28
(28%) had medium adherence. The average

Pre test

H High adherent

Medium
adherent

adherence score for females was 3.855 whereas for
males it was 5.53.

Adherence pattern (post intervention)After the
intervention, 35 subjects were classified into
highly adherence group, 54 subjects into medium
adherence group and 11 subjects in low adherence
group respectively. (Figure 3).

Post Test

M High adherent

Medium
adherent

Low adherent

Low adherent

Figure 3: Assessment of medication adherence using Morisky scale pre and post test
Table 3: Association of level of medication adherence with demographic details (pre)

Level of
et onets) | R Lowgiesy | P
N=100
30-44 Years 3(8+0) 8(6.84+0.29) 2(4.25+1.41)
Age 45-60 YEARS | 11(8+0) 16(6.76 27(3.20£1.77) | <0.01
>60 YEARS 2(8+0) +0.23) 27(2.12+1.50)
Gender Male 11(8+0) 20(6.77+0.30) | 19(2.80+1.57) | <0.01
Female 5(8+0) 8(6.71+0.31) 37(2.67+1.81)
Iliterate 0 0 12(1.625+1.44)
. Primary 0 1(7+0) 11(1.65+0.76)
Education Secondary 0 7(6.9210.12) | 16(3.28x1.72) | 00!
College 16(8+0) 20(6.68+0.32) 17(3.64£1.65)
Employment Employed 15(8+0) 21(6.78+0.26) | 20(3.83+1.61)
Status Unemployed 0 3(6.91+0.14) 26(2.09+1.62) <0.01
Retired 1(8+0) 4(6.5+0.45) 10(2.1+1.00)
Duration of <1 Year 7(8+0) 12(6.79+0.29) | 4(3.5+1.65)
treatment 1-5 Years 5(8+0) 9(6.86+0.13) 23(2.84+1.72) <0.01
> 5 Years 4(8+0) 7(6.57+0.40) 29(2.50+1.75)
It was observed that the level of the adherence of  gender, education, employment status and

patients was significantly associated with the age,
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Table 4: Distribution of respondents on the
basis of MMAS-8 Score

Category Pre- Pre- Post- Post-

test test % | test test %
High
adherence | 16 16% 35 35%
(=8)
Medium
adherence | 28 28% 54 54%
(6-<8)
Low
adherence | 56 56% 11 11%
(<6)

PRE VS POST

Pre intervention Post intervention

A <
L
LN
)
©
~
©
—
—
—
LOW MEDIUM HIGH
ADHERENCE ADHERENCE ADHERENCE

Figure 4: Proportion of participants according
to their adherence (pre vs post)

DISCUSSION

The purpose of the preliminary study was to
evaluate the patients’ sociodemographic profile
and adherence to their prescribed medication
regimen. PILs were used to educate the medium
adherence group, whereas PILs, pill cards, SMS
alerts, medication adherence apps (Medication
reminder and tracker) and patient counseling were
used to educate the low adherence group. The aim
was to assess the impact of pharmacist
intervention on their medication adherence.
According to this study, females were associated
with low adherence which could be attributed to
the fact that women in Dakshina Kannada were
engaged in household work. There was significant
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association between education level and adherence
(p<0.01). This association was brought about by
the fact that education level has a beneficial impact
on the amount of information patients will have,
which will ultimately result in greater medication
adherence. In a study conducted by Gebre
Teklemariam Demoz et al., it was observed that or
adherence was seen in females and participants
with no formal education. 13 Non-adherence to
medication has been the problem in the
management of chronic illness like DM.
Adherence to medication is the prior factor for the
management of DM. With increasing need for
long-term adherence to treatment, a reliable and
valid measure of patient adherence that can be
easily administered is needed. When appropriate,
tailored interventions can be implemented, such as
education of the patient regarding DM care,
correcting misunderstandings and incorrect beliefs
regarding DM treatment, reducing stress and
improving coping skills among patients, or
establishing a treatment regimen to foster
medication adherence. In the study, MMAS-8 was
used to assess the medication adherence of the
subjects. A pre-test was conducted to assess the
Medication adherence in diabetic patients using
MMAS-8 and the results revealed that more than
half of the subjects had low adherence. The
relationship of medication adherence with age was
determined by the Pearson correlation coefficient
which was calculated to be -0.467 with p< 0.001
which tells us that there is a negative correlation
between age and adherence. As age increases the
adherence to medication decreases which can be
owed to decrease in cognitive function as well as
memory problems. A recent study conducted by
Ishtiakul Islam Khan et al., stated that, participants
aged 60 years or more had 3.83 times (95%
Cl:1.35-10.85; p=0.012) higher odds of
noncompliance than the other participants.14
Although multifaceted interventions were found to
be more effective than single-strategy approaches,
and as noted in one recent review, interventions
targeting medication side effects may be of
particular value, a closer look at the wide variety
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of intervention contents revealed no single form of
intervention to be consistently effective for
improving adherence. The combined intervention
strategy involving educational and behavioral
interventions was the most popular strategy used
by the pharmacist, followed by the educational
intervention strategy. This finding is also
supported by the fact that education is the most
common method used by pharmacists to enhance
medication adherence. This study showed that
education was usually integrated into each
intervention strategy and is seen as a cornerstone
to improve medication adherence by involving the
health care professional and the patient. This
finding is in line with results of prior systematic
reviews, which is conducted by Bobby Presley et
al., especially about the individual type of
intervention.15

CONCLUSION

This prospective interventional study focused on
medication adherence in patients with Type 2
diabetes mellitus (DM). The study, conducted in
Dakshina Kannada district, India, involved 100
participants and utilized the Morisky Medication
Adherence Scale (MMAS-8). Results indicated a
concerning level of low adherence (56%) among
participants pre-intervention. Following
pharmacist interventions, including education and
counseling, post-intervention assessments
revealed significant  improvements.  High
adherence increased from 16% to 35%, medium
adherence from 28% to 54%, and low adherence
decreased from 56% to 11%. Factors influencing
adherence included age, gender, education,
employment status, and duration of treatment. The
study underscores the critical role of pharmacist
interventions in enhancing medication adherence
among Type 2 DM patients, offering valuable
insights for clinical management and potential
application to other chronic condition
SUMMARY

The present study was a prospective interventional
study with the aim to evaluate the impact of
pharmacist intervention for improving medication
adherence in patients with type 2 DM by assessing
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medication adherence using questionnaire and
Morisky scale. The study was conducted for 6
months which included a total of 100 type 2 DM
patients, with or without co-morbidities. The study
population included subjects who were enrolled
from different areas of Dakshina Kannada district
in which participants of males and females were
50% each. The highest percentage of age group
was 45-60 years (54%) followed by >60 years
(33%). Among the 100 subjects with type 2 DM
whose adherence was analyzed using MMAS-8
scale, it was found that 16 of them showed high
adherence, 28 were medium adherent and 56 were
low adherent to their medications. Once the study
subjects were classified into high adherent,
medium adherent and low adherent groups, they
were educated and provided with patient
information leaflets which included disease related
and diet related information on type 2 DM as well
as different ways to adhere to the treatment
regimen was provided. The subjects were
followed-up after 1 month and their knowledge
and awareness on type 2 DM and adherence to
therapy was rechecked wusing the same
questionnaire and adherence scale used for the
initial assessment. This helped in assessing the
improvement in adherence to medications and we
achieved considerably good results. Results are
clinically important in several ways. Firstly, they
show the various factors contributing to non-
adherence. These results also emphasize the
importance of correctly identifying whether the
mode of non-adherence is poor execution or non-
persistence because the necessary intervention will
differ substantially. These findings have
implications for practical clinical management of
treatment of type 2 DM, which are possibly also
applicable to other long term drug treatments.
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ABBREVIATION

DM:

Diabetes mellitus; MA: Medication

adherence; WHO: World Health Organization;

T2DM: Type 2 Diabetes Mellitus;
Morisky Medication Adherence Scale;

MMAS:
RCT:

Randomized controlled trial; SIMS&RC: Srinivas
Institute of Medical Science and Research Centre;
PIL: Patient Information Leaflets
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