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ABSTRACT

Diabetes mellitus is a chronic metabolic disorder that is characterized by hyperglycemia. Diabetes
mellitus need appropriate therapeutic management, because it can cause complications. On of the
services that can do to improve diabetes control is Medication Therapy Management (MTM). MTM is a
new service that will help pharmacist to improve patient adherence and quality of life. This study aims to
determine the effect of based services MTM on treatment adherence and quality of life in patients with
diabetes mellitus. This study was an experimental study using a quasi-experimental with one group
pretest and posttest design which was conducted in Tegalrejo, Jetis and Gedontengen Health Center
Yogyakarta City. Variables measured were medication adherence using the Morisky-Green Levine
Medication Adherence Scale (MGLS) questionnaire and quality of life using Diabetes Quality of Life Clinical
Trial Questionnaire (DQLCTQ) before and after MTM services. The effect of MTM on medication
adherence was analyzed using Wilcoxon test and the effect of MTM on quality of life using Paired T-Test.
The patients participate in this study were 20 people, with average score of adherences before application
of MTM was 2.20+0.410 to 1.80+0.616 after the application of MTM (P=0.005) and the average of the
patient's quality of life was 73.82+7.918, increased to 76.42+5,623 after MTM service (P=0.033).
Statistically mean, there is a difference in adherence and quality of life before and after MTM services.
Therefore, it can be concluded that MTM-based services performed by pharmacists have a significant
effect on improving medication adherence and quality of life for DM patients. Moreover, it can facilitate
monitoring patient therapy, and identification of problems related to the treatment.
Keywords: Diabetes mellitus; adherence; quality of life; medication therapy management; MTM

INTRODUCTION
Chronic disease is a condition that
contributes greatly to health, including the

Yogyakarta (DIY) with 3.1% in 20184
Yogyakarta’s health profile shows that DM is
included in the top 10 non-communicable
diseases with the number of cases and
groupings of DM disease as many as 11,736
cases of non-classified DM (DM YTT) and

patient’s clinical, humanistic,c and
economic conditions. One of the chronic

diseases that receive special attention and

even

must be managed properly is diabetes mellitus
(DM). It's due to the fact that diabetes has
impacts on the well-being,
productivity and quality of life2. The
prevalence of diabetes all over the world
continues to increase. In 2000, the prevalence
of DM for all age groups reached 2.8% and is
predicted to increase to 4.4% in 2030°
According to the Riskesdas 2018 data, in
Indonesia, in the
prevalence of DM based on doctors’ diagnosis
at >15 years of age by 2% from the previous
prevalence of DM in 2013, where DKI Jakarta
Province had the highest DM prevalence of
3.4% and followed by the Special Region of

patient’s

there was an increase

12,019 cases of insulin-independent diabetes in
20185 Improving DM disease control can be
accomplished with regular monitoring and

consistent follow-up related to lifestyle
modifications,  regular  blood  glucose
monitoring and medication adherence.t.

However, ensuring the adherence to therapy
regimens is one of the main challenges in
achieving the desired therapeutic goals in DM
patients, as DM is a chronic disease that
requires various patient-centered
collaborative care models to improve the
treatment behavior in DM patients.

One of the feasible services is the

Medication Therapy Management (MTM)
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service. MTM is a new service provided by
health care providers, including pharmacists,
to ensure the best therapy results for patients.
The objectives of the MTM service are to
ensure that the drugs prescribed to patients
are consumed appropriately,
patients’ understanding of drug use, improve
patient compliance with prescribed drug
therapy, and reduce the risk of drug-related
adverse events in order to improve the

optimize

patient's quality of life.”. MTM includes five
main elements, i.e. medication therapy review
(MTR), personal medication record (PMR),
medication-related action plan (MAP),
intervention, and follow ups. These elements
of MTM are expected to enhance the
collaboration and communication between
pharmacists, doctors and other health care
professionals in caring for patients, as well as
optimizing drug use for better results.s. Thus,
the compliance and good quality of life are
achieved for patients, particularly DM
patients. Several studies have shown that
improvements in the clinical outcome of
diabetic patients are achieved through the
provision of MTM services by pharmacists.
Viswanathan et al.,° conducted a review of
several studies with Cochrane data sources
and International Pharmaceutical Abstracts
related to the effectiveness of MTM service
interventions provided to outpatients with
chronic conditions, and the results showed
that MTM improved appropriate drug
prescribing, use of appropriate drugs,
medication adherence and patient’s quality of
life®. Research conducted by Erku et al.,1°
showed that there was an increase in the
compliance of patients who received MTM
services by pharmacists!®. In Indonesia,
research related to MTM services has not been
widely carried out, but research related to
services carried out by pharmacists such as
providing education, counseling, or booklets
on drug use has been widely carried out and
has a good impact on patient treatment.!’.
Presetiawati et al.,"' and Septiar and Utami'?
state that counseling by pharmacists increased
the adherence and quality of life for DM type
2 patients!!12,

In Indonesia, the MTM service has been
proclaimed by the government alongside with
the  Social Insurance  Administration
Organization (BPJS) since 2017/2018 and has
been implemented in several community
health centers (puskesmas) in Yogyakarta City.
One of them is the public health center, where
the research is conducted, that provides MTM
services to chronic disease patients, in this case
the Referral Patient (PRB). The MTM service
uses a sheet containing MTM elements listed
by the BPJS, used by the patients every time
they visit a public health center. Based on the
existing MTM form, problems in filling the
form persist due to the large number of sheets
that must be filled in by health workers,
especially pharmacists. Therefore, it is
necessary to simplify the MTM form to
facilitate the implementation of MTM in public
health centers. Accordingly, this study aims to
determine the effect of MTM-based services
(simplified MTM) applied by pharmacists on
medication adherence and DM patients’
quality of life at Yogyakarta city health centers.

METHOD

This
research using a quasi-experimental one
group design with pretest and post-test design
which was carried out at the Yogyakarta City’s
Puskesmas Tegalrejo, Jentis and
Gedongtengen in March-April 2020. The
variables measured study were
medication adherence and DM patients’
quality of life before (Pre-MTM) and after
(Post-MTM) receiving MTM-based services.
The intervention carried out in this study was

research is an experimental

in this

in the form of MTM-based services provided
by pharmacists to patients. The MTM services
provided were in the form of implementing
the MTM elements; 1) Assessment, i.e. the
collection of information related to patient
treatment and problems related to patient
treatment (Element of Medication Therapy
Review) and documentation of therapy
received by patients (Element of Personal
Medication Record); 2) Education and
counseling, i.e. process of developing actions
to achieve therapy goals by providing
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information related to the disease and use of
DM drugs to patients based on leaflet material
(Elements of Medication Therapy Review).
Meanwhile, counseling is a consultative
service by pharmacists regarding drug use
and/or patient treatment problems (Elements
of Medication Related Action Plan); 3) Drug
monitoring, ie. follow-up visit
provided by a pharmacist according to the
patient’s needs (Element of follow up) and

service

providing interventions in case of treatment-
related problems, which is documented in the
pharmacist book.  The
measurements of Post-MTM conditions are
carried out after 30 days after the MTM
administration. This research has obtained
permission from the Health Research Ethics
Commission of the Faculty of Medicine,

documentation

Universitas Gadjah Mada with No:
KE/FK/0710/EC/2019.
Data Collection

Sample collection was conducted

through consecutive sampling i.e. samples
which fulfilled the inclusive requirements i.e.
the patients with type 2 DM age > 18 years old,
patients who undergo regular check-up at
least 1 month before the research, Patients who
are willing to be the respondents, and having
the promissory signed (informed
consent), until the number of samples are
complete. Furthermore, for patients who could
not communicate properly or did not
cooperate, patients whose jobs are the health
worker, and patients who did not participate
in this research till the end are not included in
this research. Compliance data is obtained

letter

from the Morisky-Green Levine Medication
Adherence Scale (MGLS)
MGLS questionnaire was formerly developed
by Morisky et al, to assess medication
compliance toward anti-hypertensive regimen
in the USAB. Moreover, the MGLS
questionnaire also has been used to assess

questionnaire.

medication compliance within the study of
other chronic illnesses such as diabetes!415,
cardiovascular diseases!6, asthmal’, and
cancer’s. Quality of life assessment is using

Diabetes Quality of Life Clinical Trial

Questionnaire (DQLCTQ). The DQLCTQ
questionnaire used for assessing a patient's
quality of life in this research is referred to
previous research conducted by Hartati in
2003, in RSUP Dr. Sardjito whose validity test
had been performed towards DM patients?®.

The compliance and quality of life
questionnaires were given to the patients
before receiving MTM based service as Pre-
MTM data. Furthermore, the DM patients
would receive MTM based service from the
pharmacist and upon receiving MTM based
service in the next month according to regular
checkup schedules which underwent in April
2020, the patients would be given the
compliance and quality of life questionnaires
once more as Post-MTM data.

Intervention

This research is an experimental one
with intervention given in the form of MTM
based service from the pharmacists to the DM
patients. MTM based service that performed
in this research was not a pure MTM instead it
was a simplified form of MTM service
according to the form made by BPJS as well as
the elaboration of the existing theory of MTM.
Therefore, it adapted according to the
pharmacist’s input and the needs of the
community health center where the research
took place. The form of implementation of
MTM based service from the pharmacists
including
education, as well as intervention/follow up
toward DM patients delivered through
medication record book. The medication
record book consists of two books, the one

assessment, counseling, and

which brought and kept by patients called
“Smart and Control of DM medicine book”
should be brought in every check-up contains
MTR elements (demography, patient history,
complaints, and physical examination), PMR
(patient’s medication-taking monitoring) and
leaflet compiled by the research team and kept
by the pharmacist “Documentation Book
(Personal Medication Record)” contains the
pharmacist's  record  about  patient’s
medication and the intervention that had been
performed. The objection of making this
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medication record book is simplifying and
helping the pharmacist to implement MTM
service in the community health center. The
selection of the community health center of
Tegalrejo, Jetis, and Gedongtengen as the
place of research is based on the readiness of
the health centers and the willingness of the
pharmacist especially for implementing MTM
based service, in this case the simplified form
of MTM by the research team as well as the
DM patient’s prevalence in the health centers.

MTM based service delivered by the
pharmacists of the health center to patients at
the time of the patient's monthly check-up
with implementation period of the MTM
based service is one month. Before MTM-
based services were applied to DM patients,
pharmacists in each health center were
provided regarding the
implementation of MTM-based services and
Standard Operating Procedures for MTM-
based services in the form of FGD. The
pharmacists that participated in this research
were three persons, who would deliver MTM

training

based service to the patients and be helped by
the researcher after the patients filled the Pre-
MTM data in March 2020.

MTM based service was started with the
assessment stage which was information
gathering related to the patients’ history,
complaints, the recent medication the taking
that was recorded on the assessment page of
the smart book of medication control by the
researcher. The result of physical/laboratory
examination, allergy, comorbidity diseases,
and herbal remedy consumption was recorded
on monthly check-ups by the patients while
the first recorded assisted by the researcher.
Whereas the self-examination page contains
the results of blood pressure and blood sugar
measurement done by patients themselves
and patient’s medication schedule for a month
on the therapy monitoring was recorded by
patients. The second stage was initial
education delivered by the researchers and for
the next education were delivered by the
pharmacists in the community health center
while the patients receive their drugs. The
educational material provided is based on the

leaflet material, namely related to DM, the
benefits of taking medication, how to use DM
drugs, how to control blood sugar and the
signs of side effects in using drugs in the smart
book of medication control. Furthermore,
when the drug was delivered, the pharmacist
would reconfirm the information on the
assessment page and the monthly check-up
page written in the DM patient’s smart book of
medication control, identify drug problems
and re-educate the patients regarding the
disease and the medication of DM patients.
Counseling would be given after that related
to the patients’” medication problems and/or
complained of trouble from patients regarding
the disease or current medication. The last
stage was observation/follow-up done by the
pharmacists toward patients” medication and
making intervention if there any problem
recorded by the
pharmacists on the pharmacist’s record book.

related to medication
Implementation period of MTM service was
one month.

Assessing Tools
Compliance Degree

The questionnaire used for assessing the
DM patients’ compliance degree in this
research is Morisky-Green Levine Medication
Adherence Scale (MGLS). MGLS
questionnaire is a free-access instrument for
assessing compliance containing 4 questions
items?, the answers for the items either “Yes”
or “No”, with the MGLS score result ranging
from 0 to 4. Compliance data obtained is in the
form of the ratio, based on the lowest score (0)
signifies the high compliance, score 1-2
signifies moderate compliance, and score 3-4
compliance. This MGLS
questionnaire has been translated in Language
Center of Faculty of Cultural Science, Gadjah
Mada University.

According to previous research
conducted by Wang et. Al the MGLS
questionnaire had been validated and
obtained the score of Cronbach’s alpha = 0.62,
a proof that showed Morisky-Green Levine is

signifies low

a specific questionnaire for the compliance
assessment®.  Validation toward MGLS
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questionnaire in this research also has been
performed through face validity method
which tested 10 DM patients in the community
health center of Yogyakarta city, the location
of this research. According to the result of
MGLS questionnaire’s face validity, > 80%
respondents understood the question items
and the language style. Moreover, there are no
ambiguity in the questions of the MGLS
questionnaire, the questions items are clear,
respondents could answer the questions, the
questions have been in a good order (90%),
and the words pronunciation are correct, as
well as the interview period is short. From
these results, it is expected that the MGLS
questionnaire can be used to assess the
patients’ compliance degree.

Quality of Life

Diabetes Quality of Life Clinical Trial
Questionnaire (DQLCTQ) is a questionnaire
used to assess quality of life related to the
wellness of DM patients. DQLCTQ covers 57
items consisting of eight domains. Complete
DQLCTQ questionnaire data is scored, with a
total range from 0 up to 100. Score 0 signifies
the lowest quality of patients’ lives and 100
signifies the highest. Higher score signifies
better wellness status.

The DQLCTQ questionnaire used for
assessing patient's quality of life in this
research refers to a previous research
conducted by Hartati in 2003, in RSUP Dr.
Sardjito, Yogyakarta toward Type 2 DM
patients, with number of sample as much as 35
type 2 diabetes mellitus patients in RSUP dr.
Sardjito which was conducted in January until
March 2003. Validity and reliability tests
including response, inter-item correlation,

total item  correlation, and internal
consistency, as well as item status
determination. The analysis results of

complete item of the internal consistency value
of all items, obtained valid and reliable results
with a value of a = 0.82 (> 0.7) based on the
result, the DQLCTQ questionnaire can be used
to assess type 2 DM patients’ the quality of
life2!,

Statistical Analysis

The effect of MTM based service on
medication compliance is analyzed with
Wilcoxon test, while MTM effect on the quality
of life analyzed with Paired T-Test, and for the
characteristic effect on compliance and quality
of life is using Ancova test with significance
rate that can be used is P < 0.05. Patients’
characteristics are depicted descriptively.

RESULTS AND DISCUSSION
Patients Characteristics

This research was conducted in three
community health centers that is Puskesmas
Tegalrejo, Gedongtengen, and Jetis. The
subject of Initial research were 38 DM patients,
however, the ones who participated in and
met the inclusive requirements for this
research fully (March-April 2020) were only 20
patients. Therefore, the analyzed total sample
in this research was 20 DM patients. The
depiction of DM patients” characteristics in
this research could be seen in Table I.

According to the characteristics data,
this research was dominated by females as
many as 15 people (75%) and male as many as
5 persons (25%), with the most age group is 55-
64 years old and as many as 8 people (40%).
Sinuraya et. al,®?, in his research was also
shown that the highest percentage of DM
patients was female for about > 70%?2.
Moreover, several other pieces of research also
showed the DM patients prevalence toward
females was much more than the male
patients?2. Generally, the increased risk of
DM disease is caused by lifestyle changes that
lead to reduced physical activity and increased
obesityS. This potentially more likely affects
women for physically women are less active
than men, with proportion as much as 27% for
women and 20% for men who are categorized
as physically inactive and represents a greater
chance of increasing body mass index2.
Furthermore, hormonal changes in women are
much more than men especially related to
premenstrual syndrome and post-menopause.
Mauvais-Jarvis et al.,?, suggest that there are
changes to blood sugar homeostasis in the
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JMPF Vol 10(3), 2019



Rachma Malina, et al

Table I. Characteristics of A Diabetes Mellitus Patient

. . Number of subjects Percentage
Characteristics (N=20) (%)
Gender

Male 5 25

Female 15 75
Age

<45 years 4 20

45-54 years 6 30

55-64 years 8 40

65-74 years 2 10
Last education

Elementary School 5 25

Junior High School 5 25

Senior High School 6 30

Diploma/Bachelor Degree 4 20
Occupation

Employed 8 40

Unemployed 12 60
Marital Status

Married 16 80

Widow 3 15

Widower 1 5
Duration of DM (duration of disease)

<1 years 4 20

1-5 years 6 30

6-10 years 6 30

>10 years 4 20
Comorbidity disease

With comorbids

Hypertension 6 30
Without comorbids 14 70

bodies of women who have experienced
menopause?. The decreased ability to control
blood sugar is related to decreased levels of
estrogen in the body?». The age of the
respondents is dominated by the 55-64 years
age group, categorized as the elderly group.
Similar to research by Wild et al.,3, diabetics are
in the 40-64 years age range, especially in the
developing countries®. In that age range, the
function of organs decreases including the
pancreas’ function which causes insulin
production starts to decline and along with the
lifestyle that begins to be less maintained.

The characteristics of patients without
comorbids were 14 people (70%) and patients
with comorbid hypertension were 6 people
(30%). The result of this study is in line with
the research conducted by Katadi et al.,?%,
Rokhman et al.,?3, that shows a number of DM
patients with comorbid hypertension were
found. The frequency of patients having
diabetes for 1-5 years and 6-10 years has the
same number of respondents, 6 people each
(30%). The last educational background of the
respondents are 6 people (30%) graduated
from Senior High School, and the others

JMPF Vol 10(3), 2020
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Table I1. The Effects of MTM-Based Services on Treatment Adherence to Diabetes

Mellitus Patients
: Compliance Degree Averf:lge Deviation
Treatment High Average Low Compliance +SD P Score
N (%) N (%) N (%) Score+SD -
Pre MTM 0 16 (80) 4 (20) 2.20+£0.410 044050  0.005*
Post MTM 6 (30) 12 (60) 2 (10) 1.80+0.616

Note: *level of confidence 5% (P <0.05); Wilcoxon Analysis

graduated from Elementary School and Junior
High School, 5 people each (25%). People's
educational background
behavior and their awareness of health. DM
patients with lesser education tend not to

influences the

recognize the symptoms of DM?. According to
the employment status, 12 people (60%) are
unemployed patients, while 8 people (40%)
worked. The unemployed group in this study
was dominated by housewives. The majority
of respondents, 16 people (80%), are married
or have partners.

The Effect of MTM-Based Services on DM
Patient's Compliance

This study was conducted to determine
whether MTM-based services affect the
adherence and quality of life of DM patients
before and after conducted by pharmacists.
MTM-based services are expected to increase
medication adherence, and therefore a
patient's quality of life is achieved with good
results. The effect of MTM-based services on
treatment adherence to DM patients in this
study are shown in Table II. Assessment of
medication used the MGLS
questionnaire, where the level of patient
adherence was grouped into three categories:
high adherence, moderate adherence and low
adherence.

Based on the results in Table II, the
increase of compliance is seen from the
frequency obtained compliance
category. Before the application of MTM, there
were no patients who had a high level of
adherence, and after the application of MTM
there were 6 patients (30%) with high levels of
with  the

adherence

in each

adherence. Patients moderate

adherence before MTM are 16 people (80%)
and decreased to 12 people (60%) after MTM,
while patients with low adherence are 4
people (20%) and decreased to 2 people (10%).
The average score of patient adherence in this
study was 2.20 + 0.410 before MTM-based
services, and 1.80 + 0.616 after MTM-based
According to the results, the
compliance score decreased with a deviation
score of -0.4 + 0.50. Based on the measurement

services.

of adherence using MGLS, the lower the score
obtained (score 3-4 for low adherence, 1-2 for
moderate adherence, 0 for high adherence),
the better the level of compliance. This shows
that the treatment compliance of DM patients
increased after receiving MTM-based services
with a significance value obtained, P =0.005 (P
<0.05). From this statistical significance value,
the MTM service provided by pharmacists
affects the increase of DM patient compliance.
Research conducted by Erku et al.,'%, revealed
that the compliance of patients increased after
receiving MTM services by pharmacists. The
group of patients who were given MTM
services had adherence from 9.2% to 61%
receiving MTM services!0.

In addition, the study conducted by Bindu
Murali et al.,?, obtained similar results, in
which there was a significant increase after
implementing MTM services (P = <0.05),
initially 37.5% of the number of patients in the
study who had high adherence and increased
to 59.5% after being given MTM service and
patients with low adherence decreased from
35.5% to 15.3%. Ndefo et al.,%, also reported
similar results, in which the average score of
treatment adherence increased from 28.33
(94.4%) to 29.22 (97.4%). The MTM conducted

after
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Table III. The Effects of Patient’s Characteristics to the Compliance Score
Change in DM Patient Treatment

Compliance Score

Characteristics Amount (N) Change (A) P Score
Gender
Male 5 -1.00
Female 15 -0.40 0670
Age
<45 years 4 -1.00
45-54 years 6 -0.50
55-64 years 8 -0.38 0431
65-74 years 2 -0.50
Last education
Elementary School 5 -0.60
Junior High School 5 -0.80 0173
Senior High School 6 -0.33
Diploma/Bachelor Degree 4 -0.50
Occupation
Employed 8 -1.13
Unemployed 12 -0.17 0516
Duration of DM (duration of disease)
<1 years 4 -0.75
1-5 years 6 -0.50
6-10 years 6 -0.17 0605
=10 years 4 -1.00
Comorbidity disease
With comorbids 6 -0.50
. . 0.977
Without comorbids 14 -0.57

Note: *The analysis used Ancova Test; level of confidence 5% (P <0.05)

by pharmacists as part of the healthcare team
led to a significant improvement in medication
adherence®.

The diabetes management program
administered by pharmacists to patients also
affects the improvement of patient's
medication adherence in several previous
studies. One of the studies is conducted by
Manju et al.’!, who attempted to find out
whether the intervention given by pharmacists
could improve treatment adherence to DM
patients, measured before (Pretest) and after
(Posttest) intervention. The interventions were
education, counseling related to disease and
medication as well as providing a chart of
medication reminders that were asked to be
brought to the next visit. Based on the

measurement results, the poor adherence
decreased from 48.2% to 26.1%, moderate
adherence increased from 32.1% to 39.1% and
high adherence increased from 19.7% to 34.9%
with significance value of P = 0.000 (<0.05)
which indicates that the treatment adherence
of DM patients increased significantly after
pharmacist Research
conducted by Shareef and Fernandes®, and
Butt et al.,, also showed similar results, in
through
education, counseling, and monitoring related
to disease and DM therapy possess a
significant effect in improving treatment
adherence to DM patients. Various studies
related to the intervention conducted by
pharmacists show a good effect on patient

intervention3!.

which pharmacist intervention
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medication adherence, which has the same
result in this study that shows the effect of
MTM services in increasing DM patient
compliance. Research conducted by Bindu
Murali et al.,2, also shows that in addition to
providing education and counseling, PMR,
MAP, the diabetes calendars and/or leaflets
provided as part of the MTM service program
are effective in increasing the adherence of
patient treatment.

The study shows that the level of patient
adherence before being given MTM service by
pharmacists, in which the level of patient
adherence is moderate and low adherence, is
lower than after MTM service. There are a
number of factors that cause differences in
treatment adherence in DM patients, one of
which is patient's characteristics. Based on the
data in Table III, without MTM-based service
interventions (Pre and Post MTM), there is no
difference in each group of
characteristics on treatment adherence, with a
significance value obtained of P = 0.670. Thus,
gender characteristics do not affect changes in

gender

DM patient compliance scores. This study is
similar to the one conducted by Rasdianah et
al.,3, which shows that there is no difference in
adherence levels between men and women
based on the
percentage of adherence, female patients have
better treatment adherence than male patients.
Male DM patients have a greater tendency to
forget in taking medication than their female
partners (OR = 2.5, p <0.05)%.

Patient's characteristics based on age in
this study also shows that without MTM-
based service interventions (Pre- and Post-
MTM), each group of age characteristics has

statistically. ~However,

no effect on treatment adherence, with a
significance value obtained P = 0.431, or there
is no effect of age characteristics towards
changes in DM patient compliance scores. This
result is the same with the study by Rasdianah
et al.,%, which shows that age has no effect on
medication adherence. However, other studies
reveal different results in which age affects a
person's adherence. Nanda et al.,%, stated that
the level of adherence decreases with age
because at an older age the patient's memory

decreases so that they tend to forget to take
medication.

Bindu Murali et al.,?, also revealed that
there was a significant decrease in the level of
adherence with increasing age (P = <0.05).
Research conducted by Shams and Barakat?,
also states that adherence of DM patients is
lower in the elderly, this is because of the
awareness towards the importance of therapy
that decreases and patient’s forgetful memory
which also affects elderly patient’s
compliance. In contrast to several previous
studies, the one conducted by Kubais et al.,%,
shows that patients aged between 36-50 years
showed the highest adherence while the 20-35
year age group
to treatment. In this case, age can influence the
treatment adherence of a person.

Based on the level of education, it shows
that without the effect of MTM-based service
interventions (Pre and Post MTM) there is no
difference in each group of characteristics of
the level of education on treatment adherence,

with a significance value obtained, P = 0.173,

showed low adherence

which means there is no influence to changes
in DM patient compliance scores. This result is
different from the previous studies, patients
with low educational status also had low
adherence to treatment (p <0.05).2. The
educational level of a person can influence
adherence because educated patients are more
aware of the long-term consequences and
complications of diabetes, as well as the need
for proper blood sugar

Based on the job characteristics on this
study, it shows that without the effect of
MTM-based service interventions (Pre- and
Post-MTM) there is no difference in each
group of job characteristics on treatment
adherence, with a significance value obtained
P = 0516, which means there
characteristic effect work towards changes in
DM patient compliance scores. These results
are different from the studies conducted by
Ainni in 2017 which showed the influences of
work on patient treatment adherence®.

The duration of disease and comorbid
characteristics in this study shows that
without the influence of MTM-based service

control.?”.

is no
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Table IV. The influence of MTM-Based Services on Quality of Life for DM Patients

Quality of Life Score

Treatment Deviation + SD P Score
Average * up to
Pre MTM 73.82+7.918
2. +5.061 .
Post MTM 76.42 + 5.623 605£5.06 0.033

Note * 5% level of confidence (p <0.05); Paired T-Test Analysis

interventions (Pre and Post MTM) there was
no difference in each group of disease duration
and comorbid characteristics on treatment
adherence, with significance values of P =
0.605 and P = 0.977 respectively. It means that
there are no influences of disease duration and
comorbid characteristics on changes in DM
patient compliance scores. This result is
similar to the studies conducted by Srikartika
et al.,® that there is no influence of disease
duration and comorbidities on DM patient
compliance.

Adherence to taking medication is
DM patients
treatment goals and prevent complications
effectively. Good and correct medical therapy
will be very beneficial for diabetes patients,
especially for patients who are required to take

important for to achieve

the drug for a long time and for a lifetime. The
difference in the results of this study with
several previous studies can be due to the lack
of the number of patients recruited and the
uneven distribution of various characteristic
groups, so that it cannot represent the level of
adherence to treatment of DM patients.
Although the analysis shows that the
implementation of MTM-based services by
pharmacists influences patient adherence in
this study, other factors can also affect the level
of adherence after receiving MTM-based
services.

The influence of MTM-Based
Services on the Quality of Life of the
DM Patients

The quality of life of the DM patients is
one of the therapeutic goals that must be
achieved in DM management because DM is a
chronic disease that requires prolonged
therapy so that the effectiveness and side

effects of the treatment can influence the
quality of life of the patient. Assessment of the
patient's quality of life uses the DQLCTQ,
where the higher the score obtained, the better
the quality of life. This study was conducted to
see the effect of MTM-based services on the
quality of life of the DM patients.

The results of the mean score of quality
of life for patients before MTM were 73.82 +
7.918 to 76.42 +5.623 after MTM-based services
with the difference obtained was 2.605 + 5.061.
These results show that there is an increase in
the quality of life with the significance value
obtained is P = 0.033. Statistically, it can be
interpreted that there is a difference in the
average score of quality of life before and after
MTM-based services, or in other words, MTM-
based services have an effect on improving the
quality of life of DM patients. Data on the
influence of MTM-based services on the
quality of life of DM patients can be seen in
Table IV.

A study regarding the influence of
MTM given by pharmacists on the quality of
life of DM patients is still rarely conducted. A
study that is mostly found is the studies
related to the effect of pharmacist intervention
other than MTM on improving the quality of
life of the DM patients. Some of them are
studies conducted by Septiar and Utami'?,
revealed that
pharmacists for one month increased the
quality of life score by p value 0.00 (<0.05),
which means that counseling by a pharmacist
can improve the quality of life. Adepu et al.,*,
also revealed similar results, pharmacists who
provide counseling to patients have an impact
on improving patient perceptions of disease,
lifestyle changes, and overall quality of life in

providing counseling by

diabetic patients. The counseling given by
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pharmacists to patients can be considered as
an important element in implementing a DM
disease management program*. One part of
the MTM services is patient education and
treatment counseling. Various studies related
to the intervention conducted by pharmacists
show that with pharmacist intervention,
both education and counseling or MTM
services can improve the quality of life of the
patients.

The improvement of the patient's
quality of life can be influenced by various
factors, one of which is patient characteristics.
In this study, the analysis of the effect of
characteristics on changes in the quality of life
score of DM patients can be seen in Table V.
Based on the analysis of the characteristics of
gender and age, it shows that without the
influence of MTM-based service interventions
(Pre and Post MTM) there is no significant
difference in each group of characteristics
towards the quality of life of DM patients with
a significant value obtained, namely the
quality of life of patients, a significance value
is obtained respectively, P = 0.185 and P =
0.124. In other words, the results of this study
show that there is no effect of gender and age
characteristics on changes in the quality of life
score of the DM patients. This study is similar
to the studies conducted by Ningtyas*, which
shows that there is no effect of gender and age
on the quality of life of type 2 DM patients.
Meanwhile, Gautam et al.,%, in its studies
showed that women have a significantly lower
quality of life than male patients. Men have a
better quality of life compared to women,
maybe because men are more accepting of the
reality of diabetes, and have fewer complaints
than women so that it affects their quality of
life.2'. Based on age, Adikusuma et al.,?, also
show a similar result in that there is no
significant effect of age on the quality of life of
the respondents with a significance value of p>
0.05. Redekop et al.,*, in its studies stated that
patients with age more than 70 years, have the
lowest quality of life than others, while the
highest quality of life in patients aged less than
50 years. Younger people have a better quality

of life because younger people have a more
positive attitude towards their outlook on life
than older patients*.

Based on the level of education, it shows
that without the influence of MTM-based
service interventions (Pre and Post MTM)
there is no significant difference in each group
of characteristics towards the quality of life of
DM patients with a significant value obtained,
namely P = 0.090. These results indicate that
there is no influence of educational level
characteristics on changes in the quality of life
score of DM patients. In contrast to the study
conducted by Ningtyas*?, where the results of
the education level factor analysis using
logistic regression test obtained P = 0.02 with
an Odds Ratio of 1.9 and 95% Confidence
Interval (1.11-3.09). These results indicate that
there is an influence between the level of
education and the quality of life of patients
with type 2 diabetes mellitus, where type 2
diabetes mellitus patients who have a low
level of education (elementary school) have a
1.9 times greater risk of having a lower quality
of life (no satisfied) than those with higher
education (SMA, College / Academy)®. On
average, patients with low quality of life scores
are patients with a lower level of education.
Education is an important factor in improving
the quality of life, because patients with good
education will understand self-care and
diabetes management, glycemic control, and
self-assessment perceptions.®.

The results of the analysis of job
characteristics also showed that without the
influence of MTM-based service interventions
(Pre and Post MTM) there was no difference in
each characteristic group on the quality of life
of DM patients with a significance value
obtained, namely P = 0.626, meaning that there
was no effect of job characteristics on changes
in the quality of life score of DM patients.
These results diverge from studies conducted
by Zyoud et al.,* that patients who are
unemployed have significantly lower quality
of life scores. This finding is consistent with
the results reported by Javanbakht et al.,*
based on the quality of life score which
indicates that
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Table V. The Effect of Characteristics on Changes in the Quality of Life Score of DM Patients

Characteristics Amount (N) Change‘m Sc01:e @) P Score
Quality of Life
Gender
Male 5 6.10
Female 15 1.44 0185
Age
<45 years 4 6.85
45-54 years 6 2.53
55-64 years 8 0.89 0124
65-74 years 2 1.20
Last education
Elementary School 5 2.70
Junior High School 5 2.88
Senior High School 6 4.47 0.090
Diploma/Bachelor 4 -0.65
Degree
Occupation
Employed 8 5.20
Unemployed 12 0.87 0626
Duration of DM (duration of disease)
<1 years 4 1.65
1-5 years 6 5.45
6-10 years 6 -1.50 0643
>10 years 4 5.45
Comorbidity disease
With comorbids 6 0.87 0.573
Without comorbids 14 3.35 '

Note: *The analysis used Ancova Test; level of confidence 5% (P <0.05)

unemployment is associated with a higher
likelihood of multiple or problems affecting
the quality of life.

Based on the duration of the disease and
comorbidities, it shows that without the
influence of MTM-based service interventions
(Pre- and Post-MTM) there is no significant
difference in each group of characteristics
towards the quality of life of DM patients with
significant values obtained, namely P = 0.643
and P = 0.573. These results indicate that the
characteristics of the duration of the disease
and comorbidities have no effect on changes in
the quality of life score of DM patients.
Gautam et al.,®, found that patients who had
diabetes duration of more than 5 years had

lower quality of life scores in all quality of life
domains except in general health and mental
health, which may be due to adaptation to a
diabetic lifestyle. While, patients with
comorbidities  such as  hypertension,
statistically, show poor overall quality of life,
health satisfaction, physical health, and
psychological domains with lower quality of
life scores.®.

Based on the results of the analysis of
the influence of these characteristics, it shows
that there is no difference in each characteristic
group on the quality of life of DM patients. The
improvement of the quality of life in this study
was supported by the presence of patient
factors who were adherent to their treatment
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after being given MTM services by
pharmacists at the Public health center. In
addition, patients who routinely conduct
checkups, a  healthy lifestyle, an
understanding of the disease, and adequate
DM treatment are factors that affect the quality
of life of patients. The implementation of
MTM-based facilitate  the
implementation of pharmaceutical services

such as making it easier for pharmacists to

services can

monitor patient therapy, identify problems
related to treatment, reduce the risk of adverse
events related to drugs and based on study
results show that the application of MTM-
based services by pharmacists can improve
adherence and quality of life of DM patients.
So it is hoped that the application of MTM-
based by pharmacists at the
Yogyakarta City Public Health Center can be
conducted regularly and continuously.

services

Research Limitations

Researchers admit that this study still
has many limitations, including the very
limited sample size in this study, a short time
interval for implementing and evaluating
programs such as MTM services and the
absence of a control group used as a
comparison in this study. So that it cannot
fully represent the success of the applied
MTM-based services. In addition, the results
from the measurement scale used to measure
treatment adherence (MGLS) and the patient's
quality of life (DQLCTQ) may have some
drawbacks as this depends on the honesty of
the study respondents in answering the

questionnaire.
CONCLUSION

Medication = Therapy Management
(MTM) -based services provided by

pharmacists to DM patients significantly
improved treatment adherence (P = 0.005) and
patient quality of life (P = 0.033) DM.
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