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Preface

The original idea of ACCP came from Asian pharmacists who were looking for a practical conference at
which they could exchange and share ideas on the concept of clinical pharmacy. In 1996, representatives
from China, Korea, Japan, and USA met in Seoul, Korea to plan for the first conference. As a result, the
first East Asia Conference on Developing Clinical Pharmacy Practice and Clinical Pharmacy Education
(EACDCPPE) was held in America in 1997. Only 36 representatives attended and pioneers planned it as
bi-annual meeting.

In 1999, the second EACDCPPE was successively held in Shanghai. This conference enabled more
representatives in Asian countries to realize the differences between Asian and Western countries in the
development of clinical pharmacy. When the third conference was held in Japan in 2003, the title of the
conference was changed to Asian Conference on Clinical Pharmacy (ACCP). This opened the conference
to more Asian countries; also the subject of clinical pharmacy was more strengthened. With a series of
other Asian countries such as Philippines, Indonesia, Singapore, and so on attending ACCP, as well as
with the rapid development of clinical pharmacy in Asia, every country was enthusiastic about attending
and holding this conference. At the 5th conference in Malaysia in 2005, the decision was made among
the representatives of the member countries to hold the conference annually instead of biannually for
efficiency and convenience in regard to communicating and sharing about clinical pharmacy.

During the past 20 years, ACCP has been a major event in the clinical pharmacy scope in Asia and has
been conducted in various countries especially in Asia. Clinical pharmacists have attended this prestigious
meeting to share their experience in the fields of practice, research, and education on clinical pharmacy.
Clinical pharmacist experts from USA, Canada, Australia, and UK have continuously come to transfer
their knowledge and shared advance clinical pharmacy practice experiences. This conference supports
rapid knowledge and experience transfer and enhances the emergence of clinical pharmacy practice in
Asia.

Indonesia hosted the 8th ACCP in Surabaya in 2008, and again this year Indonesia has successfully
hosted the 17th ACCP in Yogyakarta from 28th to 30th July 2017. This year’s conference was also a
celebration of 20 years of ACCP with the theme “Unity in Diversity and the Standardisation of Clinical
Pharmacy Services.” At ACCP 2017, there were 6 preconference workshops, poster sessions consisted of
199 posters, 21 oral presentation sessions consisted of a total of 142 oral presentations, and there were
symposiums with 47 speakers, 2 plenary sessions with 4 speakers and 4 keynote speeches regarding vari-
ous current issues in clinical pharmacy. About 1,133 participants attended the conference from 16 differ-
ent countries.

This ACCP 2017 proceeding provides an opportunity for readers to engage with selected papers pre-
sented at the 17th ACCP 2017. This book is also a valuable contribution to gaining a better understand-
ing about the development of clinical pharmacy particularly in Asian countries and the future global
challenges. Readers will find a broad range of research reports on topics of clinical pharmacy, social and
administrative pharmacy, pharmacy education, pharmacoeconomics, pharmacoepidemiology and other
topics in pharmacy. The readers will also discover both common challenges and creative solutions emerg-
ing from diverse settings in developing clinical pharmacy services.

The editors would like to thank all those who have contributed to submit full papers for this 17th
ACCP conference. We received 119 papers from the conference and after a rigorous peer-review, 68 papers
were accepted for publication in this proceeding of which 56 are from Indonesia and 12 from Australia,
Malaysia, the Philippines, and Thailand. We would like to express our special appreciation and sincere
thanks to the scientific committee and the reviewers who have selected and reviewed the papers, and also
the technical editor’s team (Ms Arie Sulistyarini and Ms Muffarihah) who helped carry out the page lay-
out and check the consistency of the papers with the publisher’s template. It is a great honour to publish
selected papers in this proceeding by CRC Press/Balkema (Taylor & Francis Group). Our special gratitude
goes to the steering committee, the chairman of the conference and the members of the organizing com-
mittee involved in preparing and organizing the conference. Finally, we would like to thank Universitas

X



Airlangga, Indonesian Pharmacist Association, Universitas Gadjah Mada, Universitas Ahmad Dahlan,
Universitas Islam Indonesia, Universitas Muhammadiyah Yogyakarta and Universitas Sanata Dharma
for their endless support during the conference. Last, but not least, we also place on record our sense of
gratitude to one and all who, directly or indirectly, have lent a helping hand to this conference.

The Editorial Board of the 17th ACCP Proceeding—Unity in Diversity and the Standardisation of
Clinical Pharmacy Services

Dr. Elida Zairina
Department of Pharmacy Practice, Faculty of Pharmacy,
Universitas Airlangga, Surabaya, Indonesia

Dr. Junaidi Khotib & Dr. Chrismawan Ardianto
Department of Clinical Pharmacy, Faculty of Pharmacy,
Universitas Airlangga, Surabaya, Indonesia

Prof. Syed Azhar Syed Sulaiman
Discipline of Clinical Pharmacy, School of Pharmaceutical Sciences,
Universiti Sains Malaysia, Penang, Malaysia

Prof. Charles D. Sands III
Former Dean and Professor (retired), McWhorter School of Pharmacy,
College of Health Sciences, Samford University, Birmingham, Alabama, USA

Prof. Timothy E. Welty
Department of Clinical Sciences, College of Pharmacy and Health Sciences,
Drake University, Iowa, USA
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Medication management system in several care homes in Surabaya

G.N.V. Achmad, G. Nugraheni, W. Utami, S. Hardiyanti, S. Danutri, D.K. Lestari,

Mubhliseh & A.T. Mahardika

Department of Pharmacy Practice, Faculty of Pharmacy, Universitas Airlangga, Surabaya, Indonesia

ABSTRACT:

In this cross-sectional study, we aimed to observe the medication management system in

several care homes in Surabaya. A total of five care homes for the elderly participated in this study. There
were 196 residents and 25 caregivers who agreed to participate in this study. The abilities of the residents
to read the drug label, open the strip and blister of the medicine, open a bottle of liquid medicine, and
measure the liquid medicine were 53.6%, 62.2%, 70.4%, 58.7%, and 28.1%, respectively. The storage con-
ditions met the requirement, and all medicines were disposed after their expiry dates. Of the five care
homes, one was practicing improper disposal of expired medicines. These practices have severely affected
the medication management system of care homes. However, there are much scope for improvement espe-
cially in caregiver skills and residents’ ability to manage medication.

1 INTRODUCTION

Physiological changes experienced by the elderly
make them susceptible to health problems, such as
hypertension, diabetes mellitus, chronic bronchitis,
decreased muscle strength, and other health disor-
ders (Harman 1990). In 2013, results of a Health
Research showed that the prevalence of diabetes
in East Java is 2.5% (total sample = 1,027,763),
12.8% of whom are in the age group =55 years,
whereas the prevalence of hypertension is 26.2%,
with 75.3% in the age group of >55 years. This
situation requires improving long-term healthcare
needs that focus on improving quality of life for
the elderly.

A study conducted by Hoirun Nisa (2006) in
several care homes for the elderly in Jakarta found
that 77.47% of respondents (total 182 respond-
ents) had health problems, most commonly head-
aches (41.84%), while 57.14% of respondents
had a comorbid disease, with hypertension being
the most prevalently found health issue in most
respondents (53.85%). Another study in Tresna
Werdha Khusnul Khotimah care home in Pekan-
baru found that all residents were experiencing at
least one health problem, such as arthritis, gout,
hypertension, hypotension, pulmonary disease,
asthma, gastritis, cataracts, or dermatitis (Zulfitri
2011). As a consequence, the elderly received drug
therapy.

Marek and Antle reported that the elderly have
poor self-medication management, which is often
associated with their poor eyesight and limited
movement. A study found that 28% of the elderly

did not close the pill bottles tightly so as to open
them easily the next time, while 47% admitted
difficulty reading the label due to poor eyesight,
meaning they were not able to read the instructions
in English or because the font size was too small
(Marek & Antle 2008). Meanwhile, studies on three
nursing homes in the Netherlands with 180 resi-
dents found that the most common causes of drug
use error was the lack of supervision of nurses on
drug use by the elderly, with nursing errors under-
mining the fact that the drugs should be taken with
a glass of water. Other causes found included inap-
propriate time to take medication, such as 1 h early
or later (Van den Bemt et al. 2009).

Care home facilities and services provided will
have an impact on efforts to improve the health
status of the elderly and eventually improve their
quality of life. One of the main reasons that affect
the quality of service is the number of caregivers
provided and their level of education. The respon-
sibilities of a caregiver are to help the elderly in
performing daily activities and managing their
medication. Research conducted by The Care
Homes Use of Medicines (CHUMS) showed that
number of staff and their skillset and training
may be an important determinant of the misuse
of drugs.

On the basis of the above considerations, this
study aimed to identify the medication manage-
ment profile of the elderly in several care homes
in Surabaya, including how they obtain, use, store,
and dispose the drug. We also observed the profile
of caregivers as well as their involvement in man-
aging the medication for the elderly.



2 METHODS

This was a cross-sectional and observational study
with data retrieval method being a non-guided
interview. This study was conducted in five care
homes for the elderly in Surabaya, and the respond-
ents were the residents and caregivers.

The variables of this study include:

1. Information related to patient demographics,
namely gender, age, education level, number
of health problems in the past week, and the
number of drugs used in the past week;

2. Related information of caregiver demographics
are gender, age, and education level;

3. How to get medication;

4. How to use the drug; in this case, the ability to
use drugs, including the ability to open a bot-
tle of medicine, open a strip and blister of the
medicine, pour and measure the liquid prepara-
tion, as well as to read the drug label;

5. How to store drugs;

6. How to dispose unused medicine.

Sociodemographic data were obtained through
a questionnaire that explored how the personal
conditions of both the elderly and the caregiver
can affect the elderly’s medicine management. In
addition, we also used an instrument in the form
of an interview guide containing open-ended ques-
tions, which reflected on the management of daily
medication by the elderly as well as caregivers. The
interview results were written in a data-processing
sheet to be analyzed using descriptive statistics
tools such as SPSS software ver.17 and Microsoft
Excel 2010.

3 RESULTS AND DISCUSSION

Data were validated with such content and by
expert review. The questionnaire was then revised
on the advice of these experts who were lecturers in
the Faculty of Pharmacy, Universitas Airlangga.
The interviewers were trained before collecting
data. Questionnaires were tested on 26 respond-
ents consisting of 6 elderly and 20 caregivers, and
all questions could be easily understood by the
study subjects.

As shown in Table 1, care homes were divided
into three groups, namely publicly owned (care
home C), privately owned for-profit organiza-
tions (care homes A and D), and privately owned
non-profit organizations (care homes B and E).
In publicly owned and privately owned for-profit
organizations, the medication management was
conducted by care home staff, whereas in privately
owned non-profit organizations, the majority of
medication management was conducted by the

Table 1. Profile of care homes.
Care home profile (%)
Type of care home Public 1 (20)
ownership Private for-profit 2 (40)
organizations
Private non-profit 2 (40)
organizations
Type of care Residential only 1 (20)
Nursing only 0
Mixed 4 (80)
Number of residents Care home A 71
(person) Care home B 29
Care home C 50
Care home D 39
Care home E 20
Number of caregivers Care home A 12
(person) Care home B 3
Care home C 10
Care home D 3
Care home E 2
Ratio of residents Care home A 6:1
to caregiver Care home B 10:1
(person) Care home C 5:1
Care home D 13:1
Care home E 10:1
Medication Caregiver only 2 (40)
management Resident only 0
Mixed 3 (60)
Training for Available 0
caregivers Not available 5

residents themselves. The ratio of residents to car-
egivers varied, ranging from 1 caregiver for 5 resi-
dents to 1 caregiver for 13 residents. None of the
care homes trained their caregivers in managing
residents’ medication.

A total of 196 residents agreed to participate in
this study. Characteristics of the residents are pre-
sented in Table 2. The majority of residents were
female (76.5%), and 34.7% were aged 60-70 years.
A proportion of 50% of residents had low educa-
tion and 15% were illiterate. These conditions may
have contributed to the number of inappropri-
ate self-medication management practices among
them.

According to Table 2, residents had experienced
one to six health problems in the preceding week,
and the average number of health problems found
in one resident was 2. The decline in physiological
function in the elderly makes them susceptible to
disease and stress (Harman 1990, WHO 2016).

The increasing number of diseases has encour-
aged the use of drugs in the elderly. As can be seen
in Table 2, it is known that 174 out of 196 resi-
dents (88.8%) have used medicine, and the average
number of medicine taken by one resident was 3 in



Table 2. Characteristics of the residents. Table 3. Health problems of the elderly.
Residents’ characteristics n (%) No. Health problems n (%)
Gender (n = 196) Male 46 (23.5) 1 Hypertension 71 (20.4)
Female 150 (76.5) 2 Pain 68 (19.5)
Age (years), Unknown 18 (9.2) 3 Hyperlipidemia 23 (6.6)
(n=196) 60-70 68 (34.7) 4 Dry and itching skin 22 (6.3)
71-80 48 (24.5) 5 Hyperuricemia 19 (5.5)
81-90 49 (25.0) 6 Diabetes mellitus 17 (4.9)
91-100 12 (6.1) 7 Cough and cold 17 (4.9)
101-110 0(0) 8 Dementia 15(4.3)
111-120 1(0.5) 9 Cardiovascular disease 11(3.2)
Mean no. of health problems per resident  1.8(1.3-2.3) 10 Cataract 9(2.6)
(95% CI) 11 Diarrhea 9(2.6)
Median no. of health problems per 4 (1-6) 12 Neurodisorder 8(2.3)
resident (range) 13 Mobility difficulties 7(2.0)
Mean no. of medicines per resident 3(2.5-3.5) 14 Infectious disease 7(2.0)
(95% CI) 15 Mental disorder 5(1.4)
Median no. of medicines per resident 5(1-9) 16 Other (asthma, hearing 40 (11.5)
(range) impairment, vomiting,
Medication Self 19 (10.9) bone fracture, gastritis, etc.)
?sla:?%zr;ent Caregiver 155 (90.2%) Total 348 (100)*
Medicine _an_d how Non-prescription 94 (14.0%) *One resident may suffer from more than one health
to obtain it Prescribed 576 (86.0%)  problem.
(n=670) (%)
Level of education Illiterate 15(7.7)
Not graduated from 41 (20.9) ) )
elementary school results of the research conducted in Pune, India,
Elementary school 36 (18.4) reported in 2013, with respondents aged >60 years
Junior high school 21 (10.7) (Thakur et al. 2013).
Senior high school 43 (21.9) There were 4.3% of residents with dementia.
College 40 (20.4) Specialized knowledge and skills are necessary to
Total 196 (100) deal with dementia patients. Caregiver should be

*A total of 22 residents did not use any medicine.

the past week. The higher the number of medicine
a person consumes, the higher will be the drug
costs, risk of drug side effects, and risk of noncom-
pliance (Indonesian Food and Drug Supervisory
Agency 2008). According to Debra et al., poly-
pharmacy is a major risk factor for the incidence
of medication error. The risk is increased by 5%
for each additional medicine (Debra et al. 2008).

Almost all medicines used by the elderly were
prescribed by physician (86.0%). Only a small
number of drugs were non-prescription medicines
(see Table 2). Usually, the non-prescription medi-
cines were obtained from visiting family or from
the caregiver (dispensary at care home).

There are more than 20 health problems experi-
enced by the elderly in care homes. Hypertension,
pain, hyperlipidemia, dry and itching skin, and
hyperuricemia were the five most health problems.
Another health problem experienced by the elderly
is pain. Information about health problems is pro-
vided in Table 3. These findings were similar to the

trained enough to provide appropriate care for res-
idents with dementia. Another special health con-
dition of residents that needs debriefing skills was
mental disorder (1.4%). The existence of mental
disorder patients at care home was quite alarming,
because they required special facilities and treat-
ment for their mental condition. Where possible,
the elderly with mental disorder was proposed to
be placed in a mental hospital.

Meanwhile, of the caregivers who helped the
elderly manage their medication, the majority were
women aged 20-30 years (68.0%) and had a college
degree in health science (Table 4). Limited finan-
cial resources and the urgent need for a caregiver
at care home have led to the management of care
home hiring employees with inappropriate educa-
tion. There were 8% of caregivers with low educa-
tion level and 20% with medium education level.

The high responsibility of a caregiver should
not contradict with the knowledge and skills.
Limitations in caregivers in terms of education
can be overcome by training them according to
their job profile. On the basis of interviews with
caregivers, there has never been training in medica-
tion management practice and counseling. Health



Table 4. Demographic profile of caregivers.

Table 6. Physical abilities of the elderly to use medicine.

Category N (%)
Gender Male 6 (24)
Female 19 (76)
Total 25 (100)
Age (years)  20-30 17 (68)
31-40 4 (16)
41-50 3(12)
51-60 0(0)
>60 14
Total 25 (100)
Level of Not graduated from 14)
education elementary school
Elementary school 0(0)
Junior high school 1(4)
Senior high school 5(20)
College in health science 17 (68)
College in non-health science 14)
Total 25 (100)
Table 5. Medication management system profile of
care homes.
Medication management system Availability n
Medicine procurement procedure Available 0
Unavailable 5
Medicine administration procedure  Available 1
Unavailable 4
Storage of medicine procedure Available 0
Unavailable 5
Disposing of medicine procedure Available 0
Unavailable 5
Monitored dosage system Available 3
Unavailable 2
Patient medication record Available 3
Unavailable 2
Medication administration record Available 5
Unavailable 0
Affiliated pharmacy Available 1
Unavailable 4

personnel, especially pharmacists, can play a role
in improving the quality of caregivers in managing
medication at care homes for the elderly.

Medication management system in care homes
is shown in Table 5. In general, guidelines for pro-
curement, storage, and disposal of medicine were
not provided at care homes. Only one care home
provided medicine administration procedure.
However, all care homes provided medication
administration record.

As explained earlier, almost all drugs for the eld-
erly were acquired by prescription (Table 2). Most
of medicines were supplied by pharmacy (89.9%).

Opening packaging Measuring
n (%) liquid
medication
Blister Strip Bottle n (%)
Able 138 (70.4) 122(62.2) 115(58.7) 55(28.1)
Unable 58(29.6) 74(37.8) 81(41.3) 141(71.9)
Total 196 (100) 196 (100) 196 (100) 196 (100)

Furthermore, one care home cooperated with a
pharmacy for its medicine supply. Prescriptions
were given to the pharmacy and then the phar-
macy personnel delivered the medicines to the care
home. However, the standard operation procedure
in medicine procurement was unavailable at all
care homes (see Table 5).

The existence of a “dispensary” in institutions
for the elderly should be a concern for health pro-
fessionals, especially pharmacists. On the basis of
the observations of researchers, drug procurement
by a large numbers of caregivers is intended to be
stock at care home. Procurement involves not only
over-the-counter medicine but also medicine under
prescription.

The physical condition of the elderly generally
declines; however, patients need to do many things
when using drugs, such as opening the packaging,
pouring the preparations, preparation measures,
and reading the drug label. Researchers asked resi-
dents to demonstrate opening different medicine
packages as mentioned previously. The result was
that almost half of the respondents (46.4%) were
not able to read the text on the label or informa-
tion on the medicine packaging. To ensure the cor-
rectness of medicine administration, reading the
label or information on the packaging of medicine
is important. Reading the instructions on the label
prevents patients from medicine misuse and using
wrong drugs, wrong dose, and wrong indications.

Table 6 presents the physical abilities of resi-
dents to read the drug label; open medicine pack-
age in the form of strips, blisters, and bottle cap
of liquid medicine; and measure liquid medicine
correctly. The abilities of residents to open medi-
cation blisters, strips, and liquid bottles and to
measure liquid medicines accurately were 70.4%,
62.2%, 58.7%, and 28.1%, respectively (Table 6).
It is evident from the table that the most difficult
medicine packaging to be opened by the elderly
was bottle. For solid preparations, unpacking a
strip was found to be more difficult than unpack-
ing a blister. Meanwhile, with regard to the ability
to measure liquid preparations accurately, major-
ity of residents could not accurately measure liq-
uid medicine. Although more than 50% of the
residents were able to open medicine packaging,



the inability to practice self-medication manage-
ment by the elderly was quite evident. Therefore,
the roles of competent caregivers are important to
help the elderly use their medicine correctly.

This study found that the majority of the elderly
(88.9%) did not experience difficulty in swallowing
tablets with the aid of water. Only a few needed
food to swallow, and a few others required crush-
ing the tablets to swallow. With reduced saliva, the
elderly may have difficulty swallowing medicines
(Harman 1990).

The storage condition met the requirement cri-
teria and all medicines were disposed after their
expiration dates; however, one out of five nursing
homes was practicing improper disposal of expired
medicines.

There are two types of development policy
regarding drug storage in care homes. Residents
are allowed to store medicines in their room, and
the other policy is that all medicines should be kept
and managed by the caregiver. Meanwhile, for care
homes that provide flexibility for the elderly to
store their own medicine, drug storage containers
become redundant. At one care home, almost all
the medicines for the elderly were placed in a closet
in a hot and stuffy room. This condition may affect
drug stability, thereby reducing their effectiveness.

Furthermore, the drugs that are retained must
be managed by the elderly. This can lead to new
problems, namely the possibility of any indication
in the elderly due to lack of knowledge about the
reuse of old medicine. Drug misuse could happen
because the elderly likely have memory loss and
poor vision in reading information on the medi-
cine packaging.

Care must be taken in the reuse of old drugs,
because it requires considerable knowledge of
medicine to guarantee the exact indication of dos-
age. Drugs that are damaged or expired should
be destroyed before disposal. Several care homes
always check the expiry dates and destroy the drugs
before disposal. On the contrary, there were some
care homes that do not destroy medicines before
disposing them.

Caregivers in all care homes had never received
training or counseling on proper disposal of medi-
cines. This is where the role of pharmacists is
important as they should be able to provide train-
ing related to the disposal of medicines so that
drug managers in the Werdha can dispose drugs
that are not used in the right way.

When interviewed about drug management
constraints, caregivers reported the time of taking
medicines as the most common problem. The low
motivation of the elderly to take medicine is also a
constraint that often occurs. The difficulty of deliv-
ering drugs on time is the most reported problem
by caregivers (Table 7). As explained previously,

Table 7. Problems in managing medication by
caregivers.
Problem Frequency n (%)
Difficult to administer medication on 15 (31.3)
time
Medicine refused to be taken by the 10 (20.8)
elderly
Difficult to measure drugs (e.g., 9 (18.8)
splitting tablets)
Difficult to crush tablets 6(12.5)
Forgot to give medicine 3(6.3)
Medicine asked by the elderly without 2 (4.2)
any indication
None 3(6.3)
Total 48 (100)
Table 8. Profile of medication errors.
Who committed
Type of medication error the error Frequency
Inappropriate indication  Resident 10
Caregiver 33
Inappropriate dose Resident 9
Caregiver 12
Wrong time Resident 2
Caregiver 6

the ratio of residents to caregiver varied, ranging
from 1 caregiver for 5 residents to 1 caregiver for
13 residents (Table 1). The limited number of car-
egivers compared to the number of elderly as well
as the large number of caregiver tasks in delivering
care aside from managing residents’ medication, as
well as the poor medication management system
might be the root cause of the problems. Other
constraints are presented in Table 7.

Further interview found medicine adminis-
tration error committed by a caregiver with low
education level. Previous research found that a
caregiver can make mistakes such as wrong time of
medicine intake (45%) and taking other residents’
medicine (52%) (Szczepura et al. 2011).

Medication error profiles are presented in Table 8.
Medication errors were committed by both caregiv-
ers and residents who practiced self-medication man-
agement. Low education level, lack of training, and
heavy workload of caregiver have contributed to the
incidence of medication error by caregiver (Barber
et al. 2009, Szczepura et al. 2011). Meanwhile, the
sources of medication error committed by residents
were low education level, poor physical abilities such
as vision impairment, mobility difficulties, and poor
cognitive abilities (Marek et al. 2008).

A special case to note in the elderly is the dif-
ficulty of motivating the elderly to take medicine,



which is the second most severe problem experi-
enced by caregivers. Overcoming this problem
requires assistance of colleagues or a psychologist
to find the reasons and how to motivate the elderly
to take medicine.

In general, in addition to managing drugs for
the elderly, caregivers are responsible for provid-
ing care for the daily activities of the elderly, such
as eating, bathing, and other activities. Because
of these various activities, caregivers may be less
focused in recalling the time for the elderly to take
their medication or they are unable to give the med-
ication on time. This can be solved by practicing
good medication management system, especially
when administering regular medicines. Creating
medication administration schedule includes time
for medicine administration in the morning, noon,
afternoon/evening or as often as needed. Other
strategy is ringing a bell as a reminder for residents
to take their medicine on time.

Other obstacles such as the difficulty in dividing
and crushing the tablets can be overcome by pro-
viding mortar and pestle to grind the tablet as well
as measuring the tablet if the desired amount is a
fraction of the tablet. This reduces drug-related
dose errors as well as facilitates the elderly in swal-
lowing their tablet/capsule dosage form.

4 CONCLUSIONS

From the ability profile of the elderly, it can be con-
cluded that the dependence of elderly people on
caregivers to use drugs is relatively high. The train-
ing required for caregivers in managing medication
at care homes is aimed at: (1) improving knowledge
and skills in medication management for caregiv-
ers; (2) improving the quality of the medication
management system in care homes; (3) using facili-
ties to help the elderly use their medicine, especially
to open medicine packaging, measure liquid medi-
cation, and provide the right medicine at the right
dose for the right resident at the right time.
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ABSTRACT: Nonadherence to the treatment of diabetes mellitus still poses a problem to the manage-
ment of the disease. Moreover, the adherence of patients with diabetes is influenced by knowledge. This
quantitative study design is a one-group pretest—posttest to observe the effect of audiovisual education
on the knowledge and adherence of patients with type 1 diabetes mellitus aged 11-19 years who were self-
injecting insulin. Respondents were followed for 3 months using material education needed by patients
according to the ISPAD guidelines. There were significant differences before and after audiovisual inter-
vention with respect to the increase of adherence using a questionnaire (p=10.00, CI =0.95; a.=0.05), with
p < 0.05. Knowledge data of 22 patients with type 1 diabetes mellitus before and after education were col-
lected by using the questionnaire, and the corresponding mean values were 5.36 +2.574 and 8.05 +2.299
(p < 0.05). We conclude that audiovisual education can affect the knowledge and adherence before and
after education in adolescent patients with type 1 diabetes mellitus.

I INTRODUCTION (GAD), insulinoma-associated 2 molecule (1A-2),
and zinc transporter 8 (ZnT-8) (Craig et al. 2011).
According to the World Health Organization, dia- Effects of diabetes mellitus can be seen from

betes mellitus is a metabolic disorder that occurs  uncontrolled blood glucose, which increases the
either when the pancreas does not produce enough  cost of therapy and other complications (Salas
insulin or when the body cannot effectively use the et al. 2009). Because of the high prevalence of dia-
insulin that is produced. Insulin is a hormone that  betes mellitus and its complications, diabetes con-
regulates blood sugar and consequently hyperglyc-  trol is an important component of the program’s
emia is a common effect of uncontrolled diabetes  healthcare system by providing education about
and over time that leads to serious damage tomany  diabetes. Knowledge of medication is an important
of the body’s systems, especially the nerves and  step in the self-management process of adolescent
blood vessels. (WHO 2006) Insufficiency function  patients with diabetes mellitus (Farsaei et al. 2011).
of insulin can be due to disruption or deficiency of According to the International Society for Pedi-
insulin production by Langerhans beta cell of the atric and Adolescent Diabetes (ISPAD) Clinical
pancreatic gland (type 1 diabetes mellitus) (WHO  Practice Consensus Guidelines, approximately 90%
2006). Most cases are primarily due to T-cell-  of patients with diabetes mellitus patients in West-
mediated pancreatic islet B-cell destruction, which  ern countries have type 1 diabetes mellitus including
occurs at different rates. There are usually sero-  children and adolescents diagnosed before 15 years
logical markers of an autoimmune pathologic proc-  of age (Craig et al. 2011). In some Indonesian hos-
ess, including islet cell antibodies (ICA), insulin  pitals, many patients with DMT1 have been helped
autoantibodies (IAA), glutamic acid decarboxylase =~ by communities to improve their quality of life.
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In children with type 1 diabetes mellitus, most
of complications are hypoglycemia and ketoacido-
sis diabetes, which are caused by nonadherence to
diabetes therapy. (NICE 2010: 9-29) Adherence to
diabetes treatment can be increased by providing
education, which is important in diabetes man-
agement. This intervention can improve patients’
knowledge about the disease and its treatment
(Osterberg & Blaschke 2005).

Pharmaceutical care has changed from drug-ori-
ented to patient-oriented (MENKES 2008: 1-55).
Pharmacists as health professionals are responsible
for educating patients, in order to reduce morbid-
ity and mortality in patients with DMT1 (Blekin-
sopp et al. 2000, WHO 2005 4-30).

According to a systematic review, the manage-
ment therapy of pharmacy community service
and educating patients with diabetes mellitus can
improve long-term outcome in blood glucose pro-
file, instead of patients who only received standard
therapy without pharmaceutical care (Chisholm-
Burns et al. 2010). The understanding of treatment
instruction for patient safety can change patients’
habits to improve their adherence to treatment
(Apsden et al. 2006). Some studies on audiovisual
education resulted in positive outcomes to control
blood sugar levels of patients (Glazier et al. 2006).
These studies found that patients can forget 72%
of all oral information given by healthcare profes-
sionals (Houts et al. 2006).

2 METHODS

2.1 Study population

The inclusion criteria were patients with type 1
diabetes mellitus aged 11-19 years who were self-
injecting insulin and willing to participate in this
research, able to communicate in Indonesian, lit-
erate, and did not have hearing impairment and
communication problems.

2.2 Method of the study

This study was a quantitative research by one-
group pretest—posttest. In this study, researchers
wanted to know the effect of education by using
audiovisual media in patients with DMT! aging
11-19 years. The intervention was audiovisual edu-
cation technique.

Education material contained the definition of
type | diabetes mellitus, management of the dis-
ease such as monitoring the blood glucose, healthy
lifestyle, physical activity, insulin treatment, and
complications (hypoglycemia and DK A), and how
to control it. Review of the education provided was
performed every month during the study.

Audiovisual education was given face to face
to patients with type 1 diabetes mellitus by using
simple animation. The samples in this study must
followed audiovisual educational intervention for
3 months.

The study samples should be controlled by the
doctor routinely once a month to receive education
from pharmacists for 3 months as well as to fill
up the adherence and knowledge questionnaires.
Every 2 weeks, we monitored patients by phone to
review the audiovisual education.

An audiovisual instrument validated by an expert
doctor in methodology and statistics research, a
pediatrician endocrine, and two clinical pharmacy
staffs was used for the education intervention. Self-
Care Inventory-Revised Version (SCI-R) question-
naire was used to observe the adherence (Weinger
et al. 2005). Meanwhile, a modification of diabetes
knowledge assessment (DKNA) was used to observe
the knowledge of participants (Dunn et al. 1984). If
the value of correlation coefficients 1s >0, then 1t 1s
considered as a valid question (Siregar 2013).

In this study, we used Wilcoxon’s signed-rank
test data analysis to determine the effect of educa-
tion on the adherence and knowledge of patients
before and after audiovisual education interven-
tion. The questionnaire was performed using
the Likert scales with values 1 = never, 2 = rarely,
3 =sometimes, 4 = often, and 5 = every time. Paired
t-test analysis determined the effect of education

Table I. Demographics of patients with type 1 diabetes
mellitus.
Demographics (n =22)
) ()

Gender

Male 36.36

Female 14 63.64
Age (years)

11-12 5 22.73

13-15 8 36.36

16-18 6 27.27

19 3 13.64
Level of education

Elementary school 5 22.73

Junior high school 7 31.82

High school 9 40.91

College 1 4.54
Duration of illness (years)

1-5 10 45.45

6-10 12 54.55
Insulin regimen

Basal bolus insulin 11 50.00

Split-mixed insulin 11 50.00
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sionals (Houts et al. 2006).
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erate, and did not have hearing impairment and
communication problems.

2.2 Method of the study

This study was a quantitative research by one-
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wanted to know the effect of education by using
audiovisual media in patients with DMT! aging
11-19 years. The intervention was audiovisual edu-
cation technique.

Education material contained the definition of
type | diabetes mellitus, management of the dis-
ease such as monitoring the blood glucose, healthy
lifestyle, physical activity, insulin treatment, and
complications (hypoglycemia and DK A), and how
to control it. Review of the education provided was
performed every month during the study.

Audiovisual education was given face to face
to patients with type 1 diabetes mellitus by using
simple animation. The samples in this study must
followed audiovisual educational intervention for
3 months.

The study samples should be controlled by the
doctor routinely once a month to receive education
from pharmacists for 3 months as well as to fill
up the adherence and knowledge questionnaires.
Every 2 weeks, we monitored patients by phone to
review the audiovisual education.

An audiovisual instrument validated by an expert
doctor in methodology and statistics research, a
pediatrician endocrine, and two clinical pharmacy
staffs was used for the education intervention. Self-
Care Inventory-Revised Version (SCI-R) question-
naire was used to observe the adherence (Weinger
et al. 2005). Meanwhile, a modification of diabetes
knowledge assessment (DKNA) was used to observe
the knowledge of participants (Dunn et al. 1984). If
the value of correlation coefficients 1s >0, then 1t 1s
considered as a valid question (Siregar 2013).

In this study, we used Wilcoxon’s signed-rank
test data analysis to determine the effect of educa-
tion on the adherence and knowledge of patients
before and after audiovisual education interven-
tion. The questionnaire was performed using
the Likert scales with values 1 = never, 2 = rarely,
3 =sometimes, 4 = often, and 5 = every time. Paired
t-test analysis determined the effect of education

Table I. Demographics of patients with type 1 diabetes
mellitus.
Demographics (n =22)
) ()

Gender

Male 36.36

Female 14 63.64
Age (years)

11-12 5 22.73

13-15 8 36.36

16-18 6 27.27

19 3 13.64
Level of education

Elementary school 5 22.73
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on the adherence before and after audiovisual edu-
cation intervention.

Multivariate logistics regression was used to
analyze the compounding factor in this study using
the Nagelkerke R value. Statistics analysis was con-
ducted using SPSS 20.0 programs for Windows.

3 RESULTS AND DISCUSSION

According to patient characteristics, of the total 50
patients, only 22 patients participated in this study.
Three patients dropped out while 25 patients were
not qualified to participate in this study.

3.1

Most of the respondents were in the age group
of 13-15 years (36.36%), with the majority were
female (63.64%). Most of the respondents were
high school graduates (40.91%), with the same
type of insulin regimen between basal bolus insulin
and split-mixed insulin (50%).

Demographic characteristics

3.2 Quantitative research

The total number of patients participated in this
study were less than 50; therefore, the Shapiro—
Wilk test was used to analyze the data. The dis-
tribution is considered normal if p > 0.05 (Dahlan
2010). The p-value of adherence before and after
education showed significance less than 0.05,
means that the data was not normally distributed.
The p-value of knowledge before and after educa-
tion showed significance greater than 0.05, which
shows that the data distribution was normal.

The analysis of adherence before and after edu-
cation with Wilcoxon’s signed-rank test indicated
the statistical significance level of p =0.001. How-
ever, results of the knowledge data of patients with
type 1 diabetes mellitus before and after education

B Pre
M Post
Knowledge Adherence
Mean Mean
Figure 1. Mean knowledge data before and after

education.
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for 3 months in 22 participants showed a signifi-
cance level of p<0.05 or p = 0.00.

3.3 Confounding analyses

The results of multivariate logistics regression anal-
ysis indicate that age, level of education, and dura-
tion of illness did not affect significantly patients’
knowledge, with p > 0.05 (age: p = 0.26 95% CI
0.03-2.72 OR = 0.26; education level: p = 0.27
95% C10.34-51.62 OR = 4.17; duration of illness:
p=0.62 95% CI 0.05-6.33 OR =0.54).

The first phase of this study was collected infor-
mation about glycemic control of patients with
type | diabetes mellitus through interviews. It was
done in order for the patients to receive audiovisual
material education, which will increase the knowl-
edge of adolescent patients so as to improve their
adherence to treatment.

In education research using a valid audiovisual
method, we measured the adherence and knowl-
edge of patients with type 1 diabetes mellitus by
using questionnaire before and after education for
3 months. The results of Wilcoxons signed-rank
test showed that the significance was p = 0.001
(CI=0.95; o = 0.05), which indicates a significant
difference in adherence before and after interven-
tion with average scores of 56.32 + 9.95 are 62.95
+ 9.02 for pre-test and post-test, respectively. This
finding was similar to that of other studies (Von
Sengbusch et al. 2006, Couch et al. 2008, Kahana
et al. 2008).

The result of paired z-test on knowledge with
DKNA questionnaire found average pre-test and
post-test scores of 5.36 + 2.574 and 8.05 + 2.299,
respectively, with significance of 0.00 (CI = 0.95;
a = 0.05), which indicates a significant difference
in knowledge before and after intervention. Other
studies found similar results, that is, there were dif-
ferences in the level of knowledge before and after
intervention (Von Sengbusch et al. 2006, Couch
et al. 2008, Howe et al. 2005, Verrotti et al. 1993).

The results of logistics multivariate regression
showed that knowledge and adherence in patients
with type | diabetes mellitus were not influenced by
others factor such as age, level of education, dura-
tion of illness, and insulin regimen. Nagelkerke R
value of 0.15 showed the confounding factor of
knowledge level of participants. The remaining
analyses showed that the adherence is influenced
by other factors with p < 0.05, because in this
study, participant compliance variables showed
higher values.

3.4 Limitations

This study has some limitations such as that the
sample were not randomized, the short study
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