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Abstract: Drug Information Service is the duty and responsibility of a pharmacy in providing pharmaceutical services.
There is 8 drug information that must be conveyed by pharmacists to patients, but based on reference data that
information has not been conveyed completely. Therefore, in this study, a drug use information system was created. The
purpose of this study was to assess the benefits and effectiveness of information systems in improving pharmaceutical
services. The method of making the system in this study uses the prototype method. System analysis was carried out
using a descriptive survey research method. The population used in this study were patients in one of the clinics in
Yogyakarta in December 2021. The results of the study on 1250 respondents to assess the benefits of information
systems, obtained an average score of 67% on giving information on drug use manually, and an average score of 86%
on providing information on drug use along with using information systems. Information on drug use that pharmacists
rarely convey in the form of information on how to store, side effects, and drug interactions. Assessment of the
effectiveness of the information system shows that respondents feel helped by the existence of an information system
with good assessment criteria (4 questions) and sufficient (1 question), while the average score is 88%. This study
concludes that providing information on drug use accompanied by using an information system can make it easier for

patients to understand the information provided to improve pharmaceutical services.
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INTRODUCTION

Drug Information Service is the main duty and
responsibility of a pharmacist in  providing
pharmaceutical services [1, 2]. Pharmacists are
responsible for the drugs received by patients by
treatment instructions accompanied by the provision of
information and education on drug use so that the
therapy that the patient undergoes can run well [3, 4].

Providing information on drug use in pharmaceutical
services has an important role in improving the quality
of life of patients and providing quality services for
patients [5, 6]. Information on drug use that the
pharmacist conveys to the patient is the name of the
drug, drug indication, rules for using the drug, how to
use the drug, how to store the drug, side effects of the
drug, duration of drug use and drug interactions [7].

Based on several studies, it is shown that the
provision of drug information in outpatient prescription
services has been carried out, but the information has
not been conveyed completely [8]. The information that
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the patient lacks is in the form of storage methods and
side effects of drugs, while the information that the
patient does not get is in the form of contraindications
and drug interactions [9]. A similar study conducted by
Rina (2016) also stated that information services on
drug use in outpatients were carried out with the
realization that there was a negative gap of (-1.05%),
so that realization had not yet reached the desired
target [10]. In addition, based on cases in the field,
there are still many patients who ask for a re-
explanation of information on drug use that has been
submitted by pharmacists. This shows that patients do
not fully understand the treatment instructions they
have to take. Not a few patients also forget the
instructions for using drugs that have been delivered by
the pharmacy when they return home [11, 12].

Meanwhile, the Director-General of Health Services
at the Ministry of Health of the Republic of Indonesia
issued a circular in the form of an appeal for health
workers to develop remote services and or online
applications in providing services to patients and their
families. This is intended as a reference so that health
workers, one of which is pharmacists, utilize the use of
information and communication technology in providing
health services [13].
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Yasser's research in 2017 that the use of
information technology in health services can improve
patient safety by reducing medication errors, reducing
adverse drug reactions, and increasing patient
compliance with drug use [14, 15].

Therefore, based on the above background, in this
study, a drug use information system was created. The
system is made based on the website by entering the
medical record number and the patient's name, so that
with the use of the system the patient can read and re-
understand the drug use information completely,
precisely, and easily. The system is then analyzed to
assess the benefits and effectiveness of the system in
improving pharmaceutical services.

METHODS

The manufacture of drug use information systems in
this study used the prototype method starting from
system requirements analysis, system design, and
system implementation. Meanwhile, the analysis of the
benefits and effectiveness of the system was carried
out using a descriptive survey research method.

The data collection method is carried out
prospectively in the form of system requirements
analysis by conducting interviews with the PIECES
framework (Performance, Information, Economic,
Control, Efficiency, and Service) and collecting system
evaluation data using questionnaires. This research
was conducted at a clinic in Yogyakarta in November
2021.

The research population is the subject that meets
the established criteria. The population used by the
researcher is all consumers at one clinic in Yogyakarta
in December 2021 with an average population in the
last month of 1800 consumers. The sample is part of
the representative population under study [16]. The
sampling technique in this study is a non-probability
technique, namely Convenience/accidental random
sampling.

The stages of implementing this research are
divided into three stages of work, namely the system
requirements analysis stage, the system design stage,
and the analysis of the benefits and effectiveness of
the system.

System Requirements Analysis Stage

At this stage, interviews were conducted with
pharmacists at the pharmacy installation in one of the

clinics in Yogyakarta to obtain data on the manufacture
of drug use information systems so that the system
was made according to the needs and expectations of
the interview subjects. Interviews were conducted
using the PIECES method, so that it contained aspects
of Performance, Information, Economics, Control,
Efficiency, and Service. Table 1 is a question posed by
researchers.

System Design Stage

After analyzing system requirements, the next stage
is system design. At this stage, the system design is
made based on the analysis of system requirements so
that the system is made according to the needs and
expectations of users. Drug use information system
design is done by using context diagrams, Data Flow
Diagrams (DFD), and Entity Relationship Data (ERD).

Benefit Analysis and System Effectiveness Stage

The measuring instrument that researchers use to
measure the benefits and effectiveness of the drug use
information system as an effot to improve
pharmaceutical services is a questionnaire.

The data processing method is as follows [17]:

1. Editing
2. Coding
3. Scoring

The questionnaire consisted of 2 types, namely a
questionnaire for providing information on drug use and
a questionnaire on the effectiveness of the drug use
information system. The questionnaire for providing
information on drug use was distributed twice to
compare the provision of information on drug use
manually with the provision of information on drug use
using the information system. Based on the answers to
the collected questionnaires, then data analysis was
carried out by calculating the average percentage
based on the total score for each answer, namely:

1. Strongly agree = 3
2. Agree = 2

3. Enough =1

4. Disagree =0

After scoring, the percentage calculation is carried
out. The percentage results and statements of each



194 International Journal of Statistics in Medical Research, 2022, Vol. 11

Nilansari and Putri

variable are categorized using 4 quality criteria, while
the quality criteria are:

Very good: if the result is > 80% - 100%
Good: if the result is > 60% - 80%

Fairly good: if the results are > 40% - 60%
Not good: if the result is <10% - 40% [16].

RESULTS

The development of an information system on drug
use is carried out as an effort to improve
pharmaceutical services. Information services on drug
use carried out by a pharmacy installation at one of the
clinics in Yogyakarta were previously carried out
manually, namely the provision of information when the
drug was handed over to the patient. With a drug use
information system, patients not only get information on
drug use manually, but also patients can read and
understand drug use information completely and
accurately on a website-based drug use information
system.

The development of a drug use information system
begins with a system requirements analysis and
system design.

System Requirements Analysis with the PIECES
Method

The implementation of the need analysis of the drug
use information system is carried out using the PIECES
method. The analysis is carried out so that the system
is made by the needs of users, namely pharmaceutical

workers. System requirements analysis was carried out
by conducting interviews with pharmacists at the
pharmacy installation in one of the clinics in Yogyakarta
using the PIECES method (Performance, Information,
Economic, Control, Efficiency, and Service) [18, 19].
The results of interviews with the PIECES method can
be seen in Table 1.

Based on the results of interviews with the PIECES
method, an Information System on Drug Use is needed
so that pharmaceutical services can be carried out
quickly, accurately, and with complete information. The
existence of an information system on drug use is
expected to assist pharmacy staff in communicating,
providing information, and educating on drug use to
each patient effectively and efficiently. The existence of
this system is also expected so that patients can
understand information on drug use completely and
accurately to prevent medication errors.

Drug Use Information System Design

In this study, the system design was made to
facilitate the implementation of the system. Data Flow
Diagram (DFD) as a guide in system design. Entity
Relationship Data (ERD) was created to make it easier
to see interrelated objects [20]. The system design
prototype is used to simplify the design of the interface
[21].

In Figure 1 it can be seen that the interface design
of this system involves the pharmacy department to
input drug information data in the form of drug names,
drug indications, drug use rules, how to use drugs,
drug storage methods, drug side effects, duration of
drug use and drug interactions. After each drug

Table 1: Interview Results Analysis System Design Requirements Information Use Drug
Analysis Old System New System
Performance The workload of pharmacists is quite large. Not all | Will help pharmacy work so that patients can understand
drug use information can be conveyed to patients complete drug use information.
Information If there is unknown drug information, you must Pharmacies have entered the information of each drug
open the reference first. into the information system.
Economic Using paper, ink, and pen in the form of pens in Patients can easily operate the system on their
writing complete drug information. respective cellphones
Control Pharmacists cannot know the level of patient The patient can read and re-understand the instructions
understanding of the information that has been for using the drug completely and accurately.
given.
Efficiency It takes a long time for complete information on Pharmacy work can be assisted with drug use
drug use to be conveyed. information systems.
Service Patient waiting time becomes long because The new system can reduce patient waiting times.
pharmacists must convey complete drug use
information.
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Figure 1: Pharmacist login page display.

information is input, the patient can find out the
information by logging in using the patient's name and
medical record number through the website.

Characteristics of Respondents

The study was conducted by distributing
questionnaires to respondents who came to one of the
clinics in Yogyakarta, filling out the respondents of the
questionnaire in the waiting chair when the respondent
finished receiving the drug accompanied by the
researcher. The research was conducted in January
2022 with 1250 respondents.

Research subjects are divided into 3 characteristics
which include, gender, age, and education level. The
data on the characteristics of the research subjects are
presented in the form of Table 2.
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According to the gender of the respondents, it is
known that most of the respondents in this study were
women as much as 58%, while men as much as 42%.
Based on the Health Profile of the city of Yogyakarta in
2021, it shows that the female population is more than
the male, reaching 52% [22]. According to Pennebaker,
women generally report more symptoms of illness than
men [23].

In addition to gender, data on patient characteristics
based on age are also needed in providing drug
information [24]. Patients aged >65 years in addition to
requiring verbal information, also need clear written
information to anticipate patients in the elderly who
easily forget treatment instructions, especially for
patients who receive polypharmacy prescriptions.
Descriptive analysis of a retrospective study, with a

Table 2: The Data of Patients’ Characteristics at a Clinic in Yogyakarta

No. Characteristics Category Frequency Percentage
Man 518 42%
1 Gender
Woman 732 58%
18-30 years old 671 53.6%
2 Age 31-50 years old 396 31.7%
>50 years 183 14.7%
Elementary School 45 3.7%
Junior High School 107 8.5%
3 Level of Education
Senior high school 793 63%
College 305 24%
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cross-sectional study of 3,009 elderly patients aged 65
years, showed that 55% of patients received
polypharmacy therapy [25].

Based on the table above, shows that the majority
of respondents in one of the clinics in Yogyakarta are
aged 18 to 30 years. This age group includes the
productive age group that has the potential to get the
risk of disease from work and body resistance. The
theory put forward by Navaro is that the productive age
group is the age that tends to take advantage of health
facilities [23].

Characteristics of respondents based on education
level are the majority have a final high school education
as much as 793 (63%). Based on this, it can be seen
that the patients receiving treatment are a fairly well-
educated group. This is also to the Yogyakarta City
Health Profile data in 2021 that the majority of the
population of Yogyakarta City has a final high school
education [22].

Drug Use Information

The results of the assessment of providing
information on drug use are presented and divided into
categories of Good (81%-100%), Enough (61%-80%),
and Less (20%-60%). The results of the questionnaire
assessment on giving drug information manually were
compared with providing information on drug use
accompanied by an information system at one clinic in
Yogyakarta to 1250 respondents, which contained 8
questions which can be presented in the form of Table
3 as follows:

Based on the table above, the analysis of each
respondent's answer to the results of the questionnaire
shows that the value of the questionnaire assessment
criteria is good for providing information on the use of
drugs manually, only 2 information, the rest is sufficient
(3 information) and less (3 information). Information on
drug use along with using the information system
showed that most of them had good assessment
criteria, namely 6 information and 2 information
indicating sufficient assessment. The assessment is
sufficient in the form of providing information on the
duration of drug use and drug interaction information.
The graph below shows that providing information on
drug use through an information system produces a
higher rating in all sections compared to providing
information on drug use manually.

The provision of information services on the use of
drugs manually gives unsatisfactory results for patients.
Assessment of information on how to store drugs, drug
side effects, and drug interactions showed poor results
or less than 50%. From the research that has been
done, the pharmacy does not provide information about
drug interactions with other drugs or certain foods, or
contraindications for certain drugs, except for
respondents who ask first. This is because the number
of patients queuing makes pharmacists provide drug
information services in particular.

The assessment of providing information on drug
use manually on drug storage information also got poor
results because pharmacies did not provide information
about drug storage. It is necessary to pay attention to
the correct way of storing drugs, this is done to avoid
drugs from being damaged or degraded. Drugs and

Table 3: The Data Providing Information on Drug Use at a Clinic in Yogyakarta

Drug Use Information is
No . . . Manual Drug Use Information accompansiedt by using the
Question Drug Use Information Questionnaire ystem
Score(t) | ASIUSEN | corg g | Assessment
1 Clear drug name information 88 Good 98 Good
2 Drug indication information is clear 65 Enough 86 Good
3 Information on the rules for using drugs is clear 91 Good 96 Good
4 Information on how to use the drug is clear 71 Enough 88 Good
5 Information on how to store drugs is clear 60 Less 86 Good
6 Information on drug side effects is clear 46 Less 84 Good
7 Information on the duration of drug use is clear 76 Enough 79 Enough
8 Drug interaction information is clear 42 Less 76 Enough
Average 67 Enough 86 Good
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Table 4: The Data Providing Information on Drug Use at a Clinic in Yogyakarta

No Question Drug Use Information System Effectiveness Questionnaire Score (%) Assessment criteria
1 The use of the system makes it easier to understand the rules for using drugs 96 Good
2 Using the system reduces patient waiting time 70 Enough
3 The use of the system is easily accessible to the patient 88 Good
4 The use of the system is easily accessible to the patient 90 Good
5 | feel helped by the existence of a drug use information system 96 Good
Average 88 Good

drug ingredients must be stored in suitable containers
and must comply with packaging and labeling
provisions by applicable regulations [26].

The average score was 67% with sufficient criteria
for manual drug use information, and an average score
of 86% with good criteria for drug use information along
with using information systems. Thus, based on the
table above and the average value, we can conclude
that providing information on drug use accompanied by
using an information system can make it easier for
patients to understand the information provided.

The results of the questionnaire assessment on the
effectiveness of the drug use information system in
pharmaceutical services at a clinic in Yogyakarta for
1250 respondents, which contains 5 questions can be
presented in the form of Table 4 as follows:

Based on research data on the effectiveness of the
drug use information system, it shows that respondents
feel helped by the information system with good

assessment criteria (4 questions) and sufficient (1
question), while the average score is 88% with good
criteria. The assessment that is included in the criteria
is sufficient in the form of a statement using the
information system to reduce patient waiting time. This
happens because the use of drug use information
systems is a new technological innovation in the health
sector, so it takes time to introduce the system to the
patient.

DISCUSSION

Information on drug use in the information system
includes things that patients often ask for and other
information that patients need to know, including drug
names, indications, directions for use, how to use
them, storage methods, side effects, duration of drug
use and drug interactions. Some of the things that
patients have been asking about information on drug
use are how to use drugs, drug doses, drug
interactions with other drugs, drug safety, and drug
administration to pregnant and lactating women [3, 4].
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Meanwhile, based on a literature search, of the 27
identified drug information topics, patients most
frequently requested information about adverse drug
reactions (ADR) and drug-drug interactions (DDI) [7].
The information that the patient asks for is already in
the drug use information system so the use of the
information system makes it easier for patients to
understand the treatment that must be done.

An assessment of the effectiveness of the drug use
information system conducted by one of the clinics in
Yogyakarta showed good results in pharmaceutical
services. This happens because the public's need to
obtain drug information is getting higher with evidence
that the use of online health information services is
increasing. For example in Germany, that about half of
the population uses the internet to obtain health-related
information, especially drug use services [7].
Indonesian society with several internet users of
212.35 million people can take advantage of the
existence of information technology, one of which is to
improve pharmaceutical services, namely by providing
information on drug use [27].

The patient's response to the provision of drug
information does not only take place while the patient is
still at the health care facility but within 24 hours
patients also often ask about the treatment they should
take. In addition to direct verbal communication and
written communication via mail, the use of information
systems will save time and make it easier for patients
to understand drug use instructions [3, 5].

The role of pharmacists is very important in drug
information services. If drug information is not provided
it will have a bad impact on the patient or the
community. If the roles and responsibilities of
pharmaceutical services are carried out correctly for
patients, drug-related problems such as the use of
drugs without indications, untreated indications, too
high drug doses, and drug interactions can be avoided
[28].

The provision of information on drug use in
pharmacies is carried out by pharmacists who have
special qualifications, namely taking pharmacist
professional education, this is done because the quality
of service is believed to increase if pharmaceutical
personnel has attended formal training or supervision
of drug information specialists. The drug information
that the pharmacist enters into the system is based on
a tertiary reference source, namely Lexi-Comp. This is
to several studies which revealed that most

pharmacists around the world obtained drug
information from Lexi-Comp, then ranked second using
the reference source from Micromedex [29, 30].

CONCLUSIONS

Pharmacists need an information system in
performing pharmaceutical services, one of which is
providing information on drug use. The drug use
information system helps the work of pharmacists to be
more effective and efficient, so that drug use
information can be conveyed completely and
accurately to all patients. Drug use information systems
make it easier for patients to understand medication
instructions so that they can support better treatment.
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