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get a distribution pattern, and the pharmacies' density was calculated
to obtain accessibility data. The overlapping approach was carried out
to determine factors related to pharmacy distribution patterns.
Results: Bandar Lampung municipality has 268 pharmacies spread
across 20 districts. This research shows that the average density of
pharmacies per 10,000 residents is 2.26. The highest pharmacy
accessibility is in Sukarame, with a ratio of 4.07, and the lowest is in
Bumi Waras, with a ratio of 0.62. The distribution of pharmacies is a
clustered pattern (T value 0.55) and centralizes on collector roads,
residential urban land use, and health facilities.

Conclusion: The distribution of pharmacies is odd. They are distributed
in a cluster pattern.
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INTRODUCTION

Universal health coverage, particularly access to essential medicines and vaccines that are safe, effective,
quality, and affordable for everyone, is a vital component of the Sustainable Development Goals (SDGs).>?
Pharmacies have a vital role in the health system, especially for pharmaceutical services that improve patients'
quality of life.>* However, the number of pharmacies is not proportional to the population. The pharmacies
cluster into health service centers, shopping centers, transportation centers, and main roads.>® The inequality
of pharmacies will influence the SDGs goal.! Moreover, inequality creates a gap in the accessibility of
pharmaceutical services.

Some studies showed a correlation between the distance of a pharmacy, the number of consumer visits,
and the number of prescriptions.®® The low accessibility of pharmacies causes additional expenses in the form
of transportation costs for the community. Thus, the farther the pharmacy is, the smaller the number of visits
and the number of prescriptions, and pharmacy’s turnover will dwindle.®® Furthermore, the uneven distribution
of pharmacies influences business competition and the quality of pharmaceutical services.*® In terms of service
quality, additional competition pressures pharmacies to create innovation. On the other hand, greater
competition interconnects with the violations of regulations existing.'®
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Pharmacy regulations in pharmacy distribution are needed to protect people in obtaining pharmaceutical
services. Regulating the distribution of pharmacies is the authority of regional governments. Regional
government must focus on public access and community needs. Those correlate with pharmacies’ location12,
Geographical location is key to excellent service and customer satisfaction.”!* Globally, several countries have
implemented regulations regarding pharmacy distance, such as Portugal, England, Finland, and France. This
regulation aimed at equalizing and improving health services.®* This policy has been effect as well in various
areas of Indonesia, such as Bogor and Bantul.1>1¢

Meanwhile, according to the Indonesian Food and Drug Authority report, the number of pharmacies in
Lampung Province increases yearly. In 2018, this number reached 625 pharmacies; by 2020, it went up to 726
pharmacies or increased to around 16.16%.%” With this trend, the number of pharmacies in Lampung province
will continue to rise. The same situation occurs in Bandar Lampung, the number of pharmacies was 241 in 2018
and jumped to 253 pharmacies in 2020.18° Unfortunately, no policy has been concerned about location
requirements for pharmacy permits in Lampung Province, and lack of comprehensive data on pharmacy
communities.

The density of pharmacies is a standard indicator in assessing pharmacy accessibility. A Geographic
Information System (GIS) is computer-based information that can visualize pharmacy locations in the form of
mapping, making it easier to analyze pharmacy distribution and public accessibility.2*?° The nearest neighbor on
the GIS can analyze the pattern of distribution. Several studies reported that the pharmacies tend to be
concentrated on main roads, residential areas, and health/public services.>® There are several supporting factors
to consider when distributing pharmacies establishment. Overlay is a method for combining one map on top of
another map.2"2 Mapping analysis using an overlapping approach can explore supporting factors influencing
the distribution pattern. Using spatial analysis with an overlapping approach can gather comprehensive factors
in pharmacies distribution. Furthermore, this result is a reference for planning regulations in pharmacy
permits,242>

This research proposes an overview of the distribution of pharmacies in Bandar Lampung municipality
and an analysis of public accessibility to pharmaceutical services. The description of pharmacy distribution can
help regional governments make decisions regarding regulatory arrangements for granting new pharmacy
permits.

METHODS
Study design

This study was non-experimental research with analytical descriptive methods using nearest neighbor
analysis and overlay approach. The location of the research was in Bandar Lampung municipality and was
conducted from July to December 2022.

Population and samples

The population consisted of active pharmacies in Bandar Lampung municipality. According to the Bandar
Lampung health service report, there were 268 active pharmacies in August-September 2022. The samples
determined by total sampling method. As a result of that, the entire population of existing pharmacies, 268
pharmacies, was a sample in this current study.

Study instruments
The pharmacy location was plotted to collect coordinates using the Garmin Global Positioning System
(GPS) and analysis using Arc Gis software.

Collected Data

Bandar Lampung Health Service was the primary data source for pharmacies' names and locations. The
Central Statistics Agency gathered the population of each district. A digital map representing Bandar Lampung
Municipality was obtained from the Institut Teknologi Sumatera (ITERA) database.

Data Analysis
Accessibility calculated the ratio between the number of pharmacies and the population in each district.
The distribution of pharmacies was carried out using the Nearest Neighbor Analysis. The nearest neighbor value
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index (T) ranges from 0 to 2.15. Analysis of pharmacy distribution patterns using nearest-neighbor analysis
produces three possible distribution patterns. First, the T value is 0 — 0.7, and then the distribution pattern is
clustered. The second is the T value is 0.7 — 1.4, and then the distribution pattern is random (random pattern).
Lastly, the T value is 1.4 — 2.15, and then the distribution pattern is uniform (dispersed pattern). Further analysis
is done through an overlapping approach, with the map overlayed on maps of population per district, road class,
land use, and community health center facilities.

RESULTS AND DISCUSSION

The Bandar Lampung Municipality covers an area of 197.22 km? and consists of 20 districts. It has a
population of 1,184,949, with 50.93% male and 49.07% female. The population density is 6,008.26 people/Km?2,
The highest population density is in Tanjung Karang Timur (21,563.57 people per km?), and the lowest is in
Sukabumi (3,266.91 people per km?) (Table 1).

The pharmacy density in Bandar Lampung is 2.26. This number means that every 10,000 residents in
Bandar Lampung are served by 2 to 3 pharmacies. The International Pharmaceutical Federation (FIP) represents
parameters for pharmaceutical workforce density of 1:10,000 population. This parameter is the most common
for the description and planning of pharmaceutical services because this accounts for population growth as a
measure of need and demand.?®?” This parameter is in line with Indonesian regulation, SNI No. 03-1733-1989.
This regulation regulates one pharmacy to serve 10,000 residents.?® Based on these parameters, the ratio of
pharmacies in Bandar Lampung has met the existing need. However, accessibility varies across 20 districts,
ranging from 0.62-4.07 pharmacies per 10,000 residents (Figure I).

The largest distribution pharmacies are concentrated in the Sukarame and Way Halim districts, with 28
pharmacies for each district. The most minor pharmacies are Teluk Betung Timur, Bumi Waras, and Langkapura,
with four pharmacies in each district. Compared to the ratio of pharmacies per 10,000 residents, Bumi Waras
has the lowest ratio (0.62), and the most significant ratio is in Sukarame (4.07). Some districts, such as Bumi
waras, Langkapura, and Teluk Betung Timur, do not meet the ideal ratio of 1 pharmacy per 10,000 residents. This
ratio indicates unequal access to pharmaceutical service in each district. This situation will influence the access
to pharmaceutical and the rational use of medicines.?’

Pharmacy density varies globally, being seven times higher in Europe than in Africa, and three times higher
in high-income countries compared to low-income countries.»#262%30 |n |Indonesia, West Java, East Java, and
Central Java are the provinces with the most significant number of pharmacies?!, correlating with their larger
populations.3? Compared to other regions, Bandar Lampung’s pharmacy density is lower than Yogyakarta’s (2.52
per 10,000), and Malang’s (9.90 per 10,000)>?> but higher than Banyumas (0.74 per 10,000), Pekalongan (0.77
per 10,000), and Kebumen (1.8 per 10,000).”°2* Pharmacy density across regions generally correlates with the
population size and economic indicators.??”:33 Regions with lower economic levels often have fewer pharmacies
due to lower population income and fewer pharmaceutical workers.%26:27:34

The Nearest Neighbor analysis shows a clustering pattern in pharmacy locations, with an index
distribution value of 0.55 (Figure Il.a). Pharmacies are closely spaced in some areas like Tanjung Karang
Pusat, Tanjung Karang Timur, Tanjung Karang Barat, Way Halim, and Kedaton, while more spread out in
districts like Teluk Betung Timur, Teluk Betung Barat, Teluk Betung Selatan, Sukabumi, and Rajabasa
(figure 1.b).

The study also reveals that geographic regions are the principal factor related to the density of
pharmacies. Figure lll.a illustrates that the number of pharmacies in each district sometimes does not align with
population size. For instance, Sukarame and Way Halim, with medium populations (58,277 - 87,340 people), each
have 28 pharmacies, while similarly populated Bumi Waras and Panjang have only 4 and 9 pharmacies,
respectively. Kemiling, with the highest population (>87,340 people), has 22 pharmacies, while Enggal, with the
lowest population (<58,277 people), has 6 pharmacies. Pharmacies tend to be located near collector roads,
residential and urban land use areas, and close to health facilities. Specifically, 52.27% of pharmacies are near
collector roads, 62.04% are in residential and urban areas, and 59,90% are in health facilities (Figures IIl.b, lll.c,
and lll.d). The diverse topography of Bandar Lampung, ranging from coastal plains to hilly and mountainous
areas, influences residential areas and, consequently, pharmacy distribution.

The pharmacy's location must be accessible to provide good services. They commonly will seek the
nearest health services. The overlay analysis results in this study were in line with several previous studies.” 242>
Several factors, such as residential areas, allocation of health facilities, road networks, and topographic
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Table I. Distribution of Population Density in Bandar Lampung Municipality in 2022

District Population Area (km?) Population Density Per km?
Teluk Betung Barat 41761 11.02 3789.56
Teluk Betung Timur 54746 14.83 3691.57
Teluk Betung Selatan 43564 3.79 11494.46
Bumi Waras 64189 3.75 17117.07
Panjang 82120 15.75 5213.97
Tanjung Karang Timur 43774 2.03 21563.57
Kedamaian 58843 8.21 7167.23
Teluk Betung Utara 54419 4.33 12567.90
Tanjung Karang Pusat 56831 4.05 14032.34
Enggal 29113 3.49 8341.83
Tanjung Karang Barat 66616 14.99 4444.03
Kemiling 90007 24.24 3713.16
Langkapura 44275 6.12 7234.48
Kedaton 58264 4.79 12163.67
Rajabasa 58522 13.53 4325.35
Tanjung Seneng 63175 10.63 5943.08
Labuhan Ratu 53241 7.97 6680.17
Sukarame 68822 14.75 4665.90
Sukabumi 77099 23.6 3266.91
Way Halim 75568 5.35 14124.86
Bandar Lampung Municipality 1,184,949 197.22 6008.26
Source: Statistic Lampung Province accessed on 6 September 2022
Kota Bandar Lampung 2.26
Bumi waras 0.62
Teluk Betung Timur 0.73
Langkapura 0.90
Panjang 1.10
Teluk Betung Barat 1.20
Teluk Betung Utara 1.29
Teluk Betung Selatan 1.38
Sukabumi 1.43
Kedamaian 1.53
Enggal 2.06
Labuhan Ratu 2.07
Kemiling 2.44
Tanjung Karang Timur 2.97
Tanjung Seneng 3.17
Tanjung Karang Pusat 3.17
Kedaton 3.26
Tanjung Karang Barat 3.45
Rajabasa 3.59
Way Halim 3.71
Sukarame 4.07
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

Figure I. The Density of Pharmacies Per 10,000 Population Per District in Bandar Lampung Municipality
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conditions, lead to the uneven distribution of health services. The topographic conditions, such as relatively hilly
and steep slopes, relate to the limited road network.3° The distribution of pharmacies in the Banyumas Regency
was dominant in urban areas and especially in districts around the capital of regency.’ In Kebumen and
Pekalongan, most pharmacies were in urban areas, located on the side of the arterial, collector, and local
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Figure Il. The Pharmacies Distribution in Bandar Lampung Municipality in 2022

highways, and tend to be near health service facilities and markets.”?* In Malang and Yogyakarta, pharmacies
showed uniform results, but this distribution looks uneven and appears clustered in the border district areas.®
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Figure Ill. Map of Pharmacy Distribution in Bandar Lampung Regency in 2022

(a) Map of the distribution of pharmacies against the population; (b) Map of the distribution of pharmacies by road class; (c) Map of
pharmacy distribution relative to land use; (d) Map of the distribution of pharmacies to health facilities
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Ensuring equal access to health services, including pharmacies, is essential for reducing morbidity rates
and ensuring proper medication use. The regional government of Bandar Lampung needs to improve public
accessibility to pharmaceutical services. Regulations should consider pharmacy density to maintain business
viability and service accessibility. Establishing pharmacies involves considering the pharmacist's role, which has
expanded beyond managing supplies to providing comprehensive pharmaceutical care.?

Establishing a pharmacy is related to the pharmacist's location and role in pharmaceutical care.3®> The role
of pharmacists has overgrown in recent years, with broader boundaries, not only managing pharmaceutical
supplies but also emphasizing providing pharmaceutical care.?®3 This research focuses on spatial data,
highlighting the need for further studies on the role of pharmacists and other factors affecting pharmacy
distribution inequality. Additionally, pharmaceutical services are provided not only by pharmacies but also by
public and private health centers and hospitals, which were not considered in this study, representing another
limitation.

CONCLUSION

The accessibility to pharmacy service is 2.52 per 10,000 residents, which means this is in accordance with
existing regulation. However, the distribution of pharmacies is uneven. Pharmacies distribute following a cluster
pattern and concentrate on collector roads, residential and urban land uses, and health facilities. The role of the
Bandar Lampung government is key in regulating the distribution of pharmacies.
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INTRODUCTION

A pharmacist is a healthcare professional who specializes in the field of medicine and is committed to
serving humanity. Every pharmacist must prioritize the well-being of the patient or the broader public as their
main focus. As per the Law of the Republic of Indonesia (Undang-Undang Republik Indonesia) No. 36 of 2009,
specifically section 108 on Health and Government Regulations of the Republic of Indonesia (Peraturan
Pemerintah Republik Indonesia) No. 51 of 2009, pertaining to Pharmaceutical Work, the provision of
pharmaceutical practice or services must be conducted by qualified health personnel, specifically pharmacists,
who possess the necessary competence and authority as outlined in the relevant laws and regulations.?
Nevertheless, in Indonesia, not all pharmacists exhibit or deliver pharmaceutical services at their highest level of
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effectiveness.>* Pharmacy services play a significant role in enhancing public health.? Indonesia has implemented
standardization measures on pharmaceutical services in Hospitals, Puskesmas, and Pharmacies to ensure and
uphold the quality of pharmacy service. These measures involve the pharmacist as a central character, as
outlined in Permenkes No. 72 Year 2016, No. 26 Year 2020, and No. 73 Year 2016. Regarding the level of
pharmaceutical services, it encompasses two aspects: the management of pharmacy supplies, medical
equipment, and utilized medicinal materials, as well as clinical pharmacy services. The primary objective of
pharmaceutical services is to detect, prevent, and address drug-related issues (DRPs), while also ensuring that
patients derive maximum benefit from their medication.’

In recent years, there has been a rise in public health demands, particularly with the emergence of the
Covid-19 pandemic, which necessitates pharmacists to enhance the standard of pharmaceutical services.® These
events are providing more evidence for the necessity of broadening the traditional drug-focused paradigm to
incorporate a new patient-centered paradigm that aligns with the principles of pharmaceutical care.” An essential
prerequisite for achieving successful Pharmaceutical care is the establishment of a strong rapport among the
pharmacist, the patient, and the community.® Pharmacists and patients or communities have a mutually
dependent relationship, relying on each other for their respective needs. The patient's outcome or appearance
will be contingent upon the conduct or deeds of the pharmacist as a healthcare practitioner, and vice versa. To
cultivate a favorable image, it is essential for the pharmacist to establish emotional connections, foster trust,
facilitate communication, encourage motivation, and engage in social engagement with patients and society. An
additional crucial element that contributes to the effectiveness of pharmaceutical services is the comprehension
of the needs, perceptions, and expectations of the general public.®

The description indicates the necessity of conducting research on understanding public attitudes and
expectations regarding the role of the pharmacist in pharmaceutical services. Having a favorable public
perception is crucial for establishing a positive image of the pharmacist's profession. Consequently, pharmacists
are anticipated to have the opportunity to uphold and enhance the quality of pharmaceutical services.
Pharmacists might acquire the unfavorable opinion of society by examining and reassessing their position in the
provision of pharmacy services. A survey conducted in Saudi Arabia revealed that 72.8% of the participants
acknowledged that pharmacists had supplied them with unambiguous instructions on drug information.
Additionally, 70.2% of the respondents expressed trust in the pharmacist's professional opinion about drugs,
while 64.8% reported being content with the services rendered by the pharmacist.> A further survey revealed
that 52.9% of favorable opinions and 47.1% of unfavorable opinions were created among the populace of Dusun
Bandung Hilir about the pharmacy's function in providing pharmaceutical services.® Differences in the
distribution of sociodemographics and cultural backgrounds will give rise to varying attitudes and expectations
within societies. This research aims to ascertain the public's perceptions, expectations, and confidence regarding
the role of pharmacists in pharmaceutical services in the City of Bandung. It also seeks to determine if
there is a disparity between societal expectations and reality. Additionally, the study will analyze the relationship
between sociodemographic characteristics and the population's perception, expectation, and confidence in this
regard.

METHODS
Study design
This study is a cross-sectional analytical survey that combines inferential and descriptive-observational methods.

Population and samples

The research participants were selected from the population residing in Bandung City, with the inclusion
criteria being those aged 17 years or older living in Bandung city. The study excludes individuals who are
professionals in the field of pharmacy (such as pharmacists or pharmaceutical technical staff), individuals who
are currently pursuing an education in pharmacy or are licensed pharmacists, individuals who do not fully
complete the questionnaire, and individuals who choose to withdraw their participation in this research. The
sample size, calculated using the Slovin formula and accounting for a 10% margin of error, is 400 respondents.
Additionally, 10% of this number, which is 40 respondents, is added as a precautionary measure to account for
any potential exclusions. Therefore, the total number of respondents is 440. The sample technique
employed in this work was non-probability sampling where the researcher deliberately picks individuals
for the sample by sharing the questionnaire link via various online platforms and visiting public spaces across
Bandung.
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Study instruments

The study utilizes primary data sources acquired through the distribution and completion of
questionnaires to the community in Bandung. The questionnaires are disseminated via diverse online platforms
like Instagram, Line, Whatsapp, Gojek, Grab, Shopee, and Indriver. The questionnaire is disseminated to the
general public through both Google Forms and printed copies. Researchers distribute a paper-based
questionnaire to target individuals who lack access to Google Form and are challenging to contact through digital
forms in public spaces.

We used the following operational definitions (perceptions, expectations, reality, public confidence) to
develop this instrument. Perceptions are individualized interpretations of the existence and role of pharmacists
in pharmacy services, shaped by personal experiences, knowledge, and beliefs including both positive and
negative perceptions. Expectations are defined as anticipations of what pharmacists ought to be able to do and
how they should contribute to pharmacy services derived from the national regulation. Reality is the actual state
of pharmacist roles and contributions within pharmacy services in Bandung, Indonesia. Public confidence is the
level of trust and faith that the public has in the ability of pharmacists to fulfill their roles and meet expectations
within pharmacy services.

The initial section of the questionnaire comprises information pertaining to the respondents' identity and
sociodemographic characteristics. The second component consists of a questionnaire aimed at determining the
public's perceptions (regarding the existence and competence of pharmacists), expectations, and confidence
regarding the function of the pharmacist in the pharmaceutical service. This questionnaire is divided into four
sections: Existence of pharmacist, competence of pharmacist, expectations towards pharmacist, and public
confidence toward pharmacist.

Public's perceptions were measured by perception towards existence and competence of pharmacist.
Questions on existence were divided into two categories: the presence of a pharmacist at a hospital or
community health center, and the presence of a pharmacist in a pharmacy. This section includes four questions
in a Yes/No format, identified by the question codes $1-S4. There is no definitive correctness or incorrectness in
this part, allowing respondents to provide replies based on their personal feelings or experiences. Respondents
who provided an affirmative response were assigned a rating of 1, while those who responded negatively were
given a score of 0. The competence section consisted of 14 questions in the Yes/No format, identified by the
question codes K1-K14. The questionnaire in this part is derived from the Decree No. 058/SK/PP.IAI/IV/2011
issued by the Central Committee of the Indonesia Pharmacist Association (IAl), outlines the standards for
competence expected of Indonesian pharmacists.*® Respondents who provided right answers were assigned a
rating of 1, while those who gave erroneous responses were assigned a score of 0.

The Expectations and Realities part consists of eight questions, each labeled with question codes E1-E8
and R1-R8. Questions pertaining to expectations and reality are aligned in order for respondents to compare
their expectations of the pharmacist's role with the actual experience they perceive when getting pharmacy
services. Participants have the option to provide the responses they consider most suitable. The assessment of
high and low expectations is based on the mean value of the overall scale selected by the participants
when responding to eight questions regarding the public's expectations for the pharmacist's role.
The maximum achievable score is thirty-two points. Respondents whose scores are at or above the category
average have high expectations, whereas respondents with scores below the category average have low
expectations.

The public confidence was assessed by four questions labeled with the P1-P4 question code. Participants
have the option to provide the answer they deem most suitable. The answers to expectations, realities, and
public confidence are measured on an objective scale ranging from 1 to 4. The scale values are as follows: 1
represents "Very Disagree," 2 represents "Disagree," 3 represents "Agree," and 4 represents "Very Agree."

Positive public perceptions, high expectations and high public confidence can be inferred when over 50%
of the respondents exhibit an average score greater than 2.

The validity and reliability of the questionnaire questions have been assessed on a sample of 39 randomly
selected respondents, in accordance with the specified inclusion and exclusion criteria. As part of the validation
process, we calculated Pearson's correlation coefficient between the score of each question and the total score
of questions within the same section. We retained only items with an absolute correlation coefficient greater
than 0.304 (r > 0.304). The reliability test utilizes Cronbach's Alpha coefficient (a = 0.6665 for ability, 0.8288 for
expectation, 0.8098 for reality, and 0.4975 for confidence).
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Data Analysis

The questionnaire data is examined using univariate and bivariate methods to determine the correlation
between two variables in the questionnaire. Univariate analysis results were reported as total numbers and
percentages while bivariate analysis was applied through correlation analysis (Cramer’s V correlation). The
independent variable in this study is a sociodemographic component. The related variable pertains to the opinion
and expectations of the residents of Bandung City regarding the role of pharmacists in providing pharmacy
services. The Chi-Square and Cramer's V1! tests are conducted using Minitab v21.1 software.

RESULTS AND DISCUSSION
Participant characteristics

A total of 440 individuals from the Bandung community participated in this study, with demographic
characteristics as outlined in Table I.

The majority of respondents were young individuals, specifically between the ages of 17 and 24,
accounting for 72.27% of the total. Furthermore, 63.86% of the respondents identified themselves as students.
According to a survey conducted by BPS Kota Bandung??, the population in Bandung City is predominantly youth,
with the lowest proportion being senior individuals. The survey found that the majority of respondents were
female, as determined by their gender. The majority of respondents have earned a high school education or a
similar level of education, with the last level of education being primary school or an equivalent level. This data
aligns with the BPS Kota Bandung?? statistics, which indicates that the majority of people in Bandung have
completed high school or an equivalent degree, while the lowest percentage is comprised of individuals who
have not graduated from primary school (5.08%). When examining the respondents of this study from the
perspective of their place of residence, it is evident that the majority of them are residents of Bandung City who
possess a KTP (identity card) issued by the city. The respondents with income ranging from Rp. 1,000.001 to Rp.
5,000,000 were the highest followed by those with income ranging from Rp. 500.001 to Rp. 1,000,000. The least
number of respondents had an income ranging from Rs 10,000.001 to Rp. 15,000,000. This is feasible due to the
prevalence of student dependency, whereby the money is derived from a third party (such as a parent or
grandfather) and is presumed to be derived from non-permanent employment.

Each data presented is discussed comprehensively in one flow: presenting the data, comparing it with
other similar research, and putting forward relevant theories related to the existing data.

Discussion must explore the significance of the results of the study. Adequate discussion or comparison
of the current results to the previous similar published articles should be provided to show the positioning of the
present research (if available).

Perception of pharmacists’ existence as viewed by the residents of Bandung

Perception is contingent upon the attributes of the surrounding environment and the objects inside it, as
such, existence serves as a means to discern and comprehend perception.'3 The majority of respondents, over
85%, indicated that they could differentiate a pharmacist from other pharmaceutical technicians and believed
that pharmacists should utilize identity signs (Table II). Curiously, only approximately 70% of individuals are
capable of perceiving the existence of a pharmacist. One potential explanation is that most participants perceive
that they are not attended to by a pharmacist, but rather by another healthcare professional, such as a pharmacy
technician. Aside from the physical presence of pharmacists in healthcare facilities and their readiness to directly
serve patients, it is necessary for pharmacies to consistently utilize a unique identification symbol, such as
professional attire with the pharmacist's name, to enable the public to easily identify and perceive their presence
within the healthcare facility. The findings of this study were lower than two previous studies conducted in Saudi
Arabia, which indicated that 70-80% of participants perceived the presence of a pharmacist in the pharmacy.**>

Perception of pharmacists’ competency by the general public

There are a total of fourteen binary questions for the purpose of analyzing perception. The respondents
provided responses regarding the pharmacist's competency based on their knowledge, personal experiences,
and feelings. The assessment of positive and negative views is derived from the mean sum of accurate scores.
The maximum cumulative score is fourteen points. Respondents with scores equal to or above the average are
classified as having positive perceptions, whilst respondents with scores below the average are labeled as having
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negative perceptions. Figure 1 displays a chart illustrating the replies of the participants to the fourteen questions
in the pharmacist's competency section.

Table I. Respondent Demographic Data

Characteristics (n = 440) N %
Age (years)
17-24 318 72,27
25-34 46 10,45
35-44 25 5,68
45-54 27 6,14
55-64 21 4,77
>65 3 0,68
Sex
Male 202 45,91
Female 238 54,09
Education
Elementray school 9 2,05
Junior high school 11 2,50
Senior high school 265 60,23
Diploma (D1/D2/D3/D4) 23 5,23
Bachelor (S1) 121 27,50
Masters (S2) 11 2,50
Domicile based on KTP
Bandung City 251 57,05
Other than Bandung City 189 42,95
Profession
Students 281 63,86
Working 130 29,55
Not working 29 6,59
Income (per month)
RpO — Rp500.000 109 24,77
Rp500.001 — Rp1.000.000 75 17,05
Rp1.000.001 — Rp5.000.000 177 40,23
Rp5.000.001 — Rp10.000.000 49 11,14
Rp10.000.001 — Rp15.000.000 13 2,95
> Rp15.000.000 17 3,86

Table Il. Respondents' Responses to Questions Related to the Existence of Pharmacists

Questions Related to Existence n (%)
Able to Distinguish Pharmacists from Pharmacy Technicians 187 (85)
Pharmacists Should Use Identification Marks 418 (95)
Can Feel the Presence of Pharmacists 304 (69,09)

Figure 1 displays two questions with a correct response percentage below 50%. These questions pertain
to the right to suggest alternative medication (K8) and the pharmacist's duty to oversee the effectiveness of
patient treatment (K6). This occurrence can be attributed to a significant likelihood that the respondents have
misconstrued the responsibilities and duties of the pharmacist. Pharmacists have a crucial role in ensuring patient
safety, particularly through their prescription review activities.'® Pharmacists may have the power to suggest
other options when there is a shortage of medications, discrepancies in dosage, potential drug and allergy
interactions, severe side effects for the patient, and other factors that could affect the patient. Prior confirmation
of drug replacement will be provided to the doctor. When a patient desires to purchase a drug that is either free
or available at a reduced cost, the authorized pharmacist provides education and guidance to assist the patient
in selecting the appropriate medication, ensuring its efficacy and safety. In addition, the pharmaceutical services
standard states that pharmacists are responsible for overseeing the effectiveness of patient therapy through
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Figure 1. Distribution Chart of Responses to the Pharmacist Competency Section. Details of the questions
are provided in the appendix. Blue: Correct; Red: Incorrect.

Drug Therapy Monitoring (PTO), monitoring drug side effects (MESO), providing home pharmacy care,
conducting Drug Use Evaluation (EPO), offering counseling, and fostering positive interpersonal relationships
with patients.

Correlation between sociodemographic characteristics and perception

The research in Table Ill revealed a significant correlation between age and perception of the population
in Bandung (p = 0.005). According to Stephen P. Robins and David Krech in Prasilika, Tiara (2007)*7 study, one of
the aspects that affects how we perceive things is our frame of experience, which is shaped by our past
experiences. However, the study found that respondents aged 17-24, who were in their younger years, had a
stronger inclination towards positive impression compared to older individuals. The influence of reading on an
individual's frame of reference, which is a knowledge framework that determines perception, may be a
contributing component to this phenomenon.” Adolescents and young professionals often possess idealistic and
generative qualities that are influenced by their reading materials and surroundings, resulting in a utopian
perspective. The results of this study are in direct opposition to earlier research which claimed that age (p = 0.69;
p = 0.29) had no association with society's perceptions.®?

The educational level significantly affects public perception in Bandung (p = 0.003). In summary, Table IlI
demonstrates a direct correlation between a person's level of education and the formation of more favorable
opinions. According to Haloho, et.al., perception is influenced by the frame of experience, which is determined
by education, in accordance with the theory proposed by Stephen P. Robins and David Krech” An individual with
a high level of education is more likely to have a broad perspective and a positive outlook. Nevertheless, the
findings contradict the study conducted by Jose et al.8, which suggests that there is no significant difference in
the amount of education in relation to the perceptions established by society (p = 0.774).

The statistical analysis indicates that gender does not have a significant impact on public perception in
Bandung (p = 0.121). This aligns with the previous reports indicating that gender does not exhibit any link with
the perception created in society (p= 0.752; p= 0.982).%° The KTP location (p= 0.785), employment (p= 0.083),
and average monthly income (p= 0.696) do not have any discernible impact on public preception. According to
Suprayogi's research,® there is no significant relationship between employment, average monthly income, and
public impression (p = 0.148; p = 0.278).

The public's expectations towards pharmacists and the actual reality

Surprisingly, the respondents' perception of reality did not align with the high expectations (58.62%). This
was evident when comparing the scores of the reality-related questions (R1 to R8) in Figure 2, which were lower
than the scores of the expectation-related questions. (E1 to E8). The highest disparity (-21.95%) between
expectations and reality is observed in situations where the patient needs to communicate with the pharmacist.
The subsequent largest disparity is observed in inquiries pertaining to the requirement of self-introduction (-
21.38%), the willingness of the Pharmacist to engage in treatment discussions (-14.42%), the necessity of
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Figure 2. Distribution Chart of Responses to the Expectations and Reality Section Regarding Pharmacists.
The detailed codes and questions can be found at the Supplementary. Blue: Expectation; Red: Reality.

Table Ill. Correlation of Sociodemographic Factors with Public Perception

Characteristics Cramer’s V Correlation p value Interpretation
Age 0,195 0,005* Strong
Sex 0,074 0,121 Weak
Education 0,202 0,003* Strong
Domicile (KTP) 0,013 0,785 Moderate
Occupation 0,106 0,083 Moderate
Average monthly income 0,083 0,696 Weak

Note: (*) = significant difference (p value < 0,05)

empathy and establishing a positive emotional rapport with the patient (-13.55%), the entitlement to substitute
the prescribed treatment (11.76%), the duration of waiting for the preparation of medications and non-medicinal
items (-11.37%), the duty to provide thorough and accurate responses to inquiries (-10.52%), and ultimately, the
responsibility to ensure the comprehensiveness and clarity of the drug label (-7.43%).

Correlation between socio-demographic factors and expectations

The analysis results (Table IV) demonstrated the impact of KTP location on the population's expectations
in Bandung on the role of pharmacists in pharmaceutical services (p = 0.043). Bandung's reputation as a patient
referral health center in West Java may explain the expectation for a more robust healthcare infrastructure.
Individuals with a positive history of getting pharmaceutical services are more likely to hold elevated
expectations for future experiences.® Public expectations are shaped not only by personal experience but also
by other sources of information. The Internet provides convenient access to urban sources of information.
According to the data from BPS Kota Bandung'?, 69.22% of Internet users obtain information.

Furthermore, age, gender, last education, employment, and average monthly income elements do not
exert any influence on people's expectations. Contrary to Johnson and Lewis's assertion in Kriskovich, Tanner
(2012)%°, which asserts that the demography, gender, culture, and hierarchy present in social societies impact
one's expectations, there is a contradiction. In the realm of healthcare, patient expectations can be shaped by
various factors such as the patient's comprehension of the disease, cultural heritage, health belief, attitudes, and
knowledge levels, as well as other demographic characteristics.?’ Regarding the educational aspect, the p-value
exceeds 0.05, indicating a lack of statistical significance. However, there is a robust link with expectations. If the
distribution of respondents is uniform or the sample size is increased, there is a potential for the analysis results
to demonstrate the impact of education on public expectations.
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Table IV. Correlation of Sociodemographic Factors with Public Expectations

Characteristics Cramer’s V Correlation p value Interpretation
Age 0,1038 0,448 Moderate
Sex 0,0255 0,592 No/Very weak
Education 0,1543 0,063 Strong
Domicile (KTP) 0,0963 0,043* Weak
Occupation 0,0957 0,133 Weak
Average monthly income 0,0998 0,495 Weak

Note: (*) = significant difference (p value < 0,05)

Table V. Percentage of Scores for Each Aspect of Public Confidence Compared to the Total Score

Public confidence aspects Percentage of Total Score (%)
P1 = Confidence in the information provided by pharmacists about drugs 27.5
P2 = Confidence in the expertise of pharmacists as healthcare professionals 24.8
P3 = Confidence in the responsibility of pharmacists in patient treatment 24.1
P4 = Confidence in the importance of the role of pharmacists 23.6

Public confidence in pharmacists

According to Ni Luh Putu et al.?! trust that can influence public perception. Table V displays the mean
aggregation of responses from participants for four questions related to their level of confidence in the
pharmacist. This image illustrates that inquiries pertaining to the trustworthiness of drug information provided
by pharmacists had the highest mean percentage of cumulative responses (27.5%). This parallels a study
conducted by Tjong??, which demonstrated that the highest level of confidence is associated with the provision
of information pertaining to medications. The questions pertaining to the pharmacist's secondary duty had the
lowest average accumulation percentages of replies, specifically at 23.6%.

While there may not be any notable disparities among aspects, a majority of over 50% of the people in
Bandung possesses a strong level of trust in pharmacists. It is desirable for pharmacists to persist in upholding
and improving their role in pharmaceutical services. (Table VII).

The correlation between sociodemographic characteristics and public confidence

Table VI demonstrates significant associations between age, level of education, place of residence,
profession, and the public's confidence of the pharmacist's position in the pharmaceutical service (p < 0.001; p =
0.034; p=0.001; p =0.001). The findings are consistent with other research that shown the impact of age-related
factors on the level of trust the public has in the information provided by pharmacists.?® Elena's study (2021)
found that the educational criteria did not have any impact on public trust, contradicting previous research.
Communities outside of Bandung (based on KTP) generally exhibit a greater average level of confidence than
those within Bandung. In the future, researchers should include inquiries regarding the frequency of pharmacy
visits at a specific healthcare facility to enhance the conclusiveness of the analysis findings. Additional research
indicates that one's employment status does not serve as a distinguishing feature that influences public
confidence.?

Public confidence is unaffected by gender variables and average monthly income. Women exhibit the
highest average level of confidence in relation to the gender factor. Communities with an income range of Rp.
10,000.001 —Rp. 15,000,000 exhibit the highest average confidence level in terms of monthly income. The study's
findings align with the research conducted by Elena Druica et al.?%, which asserts that public trust is unaffected
by an individual's gender and average wealth.

Interdimensional correlation analysis

Table VII indicates that around 58% of participants had a positive preception regarding the role of
pharmacists in pharmacy services. Nevertheless, there are still some who maintain a pessimistic viewpoint. The
previous study found that 52.9% of the community in Dusun Banung Hilir had a positive perception of the role
of the pharmacist.® A study conducted in Sokaraja district revealed that 63.64% of the society held positive
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Table VI. Correlation of Sociodemographic Factors with Public Confidence

Characteristics Cramer’s V Correlation p value Interpretation
Age 0,2518 0,000* Very strong
Sex 0,0752 0,115 Weak
Education 0,1657 0,034* Strong
Domicile (KTP) 0,1646 0,001* Strong
Occupation 0,1769 0,001* Strong
Average monthly income 0,0756 0,774 Weak

Note: (*) = significant difference (p value < 0,05)

Table VII. Categories of Public Perceptions, Expectations, and Trust Towards Pharmacists

Aspects n %
Positive Perceptions 257 58,41
High Expectations 250 56,82
High confidencei 226 51,36

Table VIIl. Correlation Analysis Among Dimensions using Cramer’s V Test

Dimension Perceptions Expectations Confidence
Cramer’s V p-value Cramer’s V p-value Cramer’s V p-value
Perceptions - - 0,1394 0,003* 0,2398 <0,001*
Expectations 0,1394 0,003* - - 0,1614 0,001*
Confidence 0,2398 <0,001* 0,1614 0,001* - -

Note: (*) = significant difference (p value < 0,05)

attitudes regarding the functions of pharmacists.?* Several research have indicated that, on the whole,
individuals residing in urban areas tend to possess a more prevalent inclination towards negative perceptions
rather than positive ones. A comprehensive analysis revealed that 10 out of the 11 studies examined consistently
demonstrated that the general public held a favorable assessment of community pharmacists' endeavors in
mitigating and managing cardiovascular diseases?. Additional systematic research have similarly indicated
favorable perceptions and attitudes towards community pharmacists 2°. More than 50% of the respondents
exhibited elevated expectations and confidence in the pharmacist.

Third-dimension correlations are established to facilitate the tracking of misunderstandings and
discrepancies between community expectations and actual conditions, as experienced by the residents of
Bandung, by pharmacists and local government authorities. (Table VIII).

The dimensions of perception and expectation exhibit statistically significant connections with average
categories. To our knowledge, limited studies have endeavored to explore the correlation among perceptions,
expectations, and public confidence regarding services provided by pharmacists. We have encountered only one
study from Saudi Arabia which reported a strong and positive correlation between public perception and attitude
(r = 0.71, p <0.01).7 These findings align with our own study, which underscores a moderate to strong and
statistically significant correlation among these dimensions. Other studies by Miftah Toha?® asserted that an
individual's expectations are the erroneous component that influences perception. Furthermore, there exists a
robust and statistically significant association between perception and public confidence. This correlation
suggests that the higher the public perception of the pharmacist, the greater the public confidence in their
abilities.?® This aligns with Tang and Sporrong's assertion that hope influences an individual's confidence in the
pharmacy profession.?° By examining the three outcomes of the analysis, the pharmacist can comprehend the
importance of trust in addressing misconception.

The strengths and limitations

The research is limited by its failure to address the frequency of visits to healthcare facilities, the
geographical distribution of health facilities, and the role of healthcare providers in analyzing public views and
expectations.
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However, this study is notable for its substantial sample size and unique focus on Bandung City as the
primary demographic, which sets it apart from previous studies. Bandung City was selected due to its status as
the capital of Java Bawat, the hub for patients in West Java. Furthermore, in contrast to prior research that solely
examined perception and satisfaction, this study specifically examines the dimensions of perceptions and
expectations. This is because public satisfaction with pharmaceutical services cannot be attained without
analyzing the disparity between expectations and actuality. To the best of the researchers' knowledge, this study
is unique in its integration of elements such as existence, competence, and public confidence to examine
society's perceptions.

CONCLUSION

Most participants held a positive perception, had high expectations, and shown high confidence in the
pharmacist's position, despite the existence of a disparity between expectations and the actual provision of
pharmacy services. The sociodemographic elements that impact perception include age and education level. The
factors that affect confidence are age, education level, KTP domicile, and occupation. The characteristics that
influence expectations is KTP domicile. The elements of perception, expectations, and confidence are
interrelated.
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INTRODUCTION

Based on data from the World Health Organization (WHOQ), the population of elderly people is estimated
to reach 2.1 billion in 2050 1; where in almost five decades, the number of elderly people in Indonesia has
increasingly doubled (1971-2020), namely 9.92% or as many as 26 million people. The population in Bengkulu
province is 2 million people; the percentage of older adults is dominated by the 60-69 year age group at 5.60%,
older adults in the 70-79 year age group are 1.91%, and elderly people in the age group over 80 years are
0.55% 2.

Elderly or geriatric patients are people who have more than one disease, so they are often vulnerable to
inappropriate medication administration, which can lead to the risk of side effects from the medication 3. One
thing that must be considered is the inappropriateness of administering medication to geriatric patients with
chronic diseases, such as diabetes mellitus. Diabetes mellitus is a metabolic disease that is often found in elderly
patients. This disease is a chronic disease caused by the pancreas not being able to produce enough insulin 4.
Elderly diabetes sufferers, who are often accompanied by other comorbidities, certainly pose a challenge for
health workers regarding disease management patterns at this age due to varied pathological conditions,
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polypharmacy, decreased organ function, and atypical disease manifestations. This certainly encourages
Potentially Inappropriate Medication (PIM) or potentially inappropriate medication. 5

PIM is an important clinical problem because patients with polypharmacy are less likely to benefit from
treatment compared with patients who receive fewer medications. With metabolic conditions that cannot work
optimally and several comorbidities that elderly people have, this results in them consuming a lot of medication
during treatment. In general, inpatients receive a greater number of drug prescriptions while in Hospital, thereby
increasing the risk of drug side effects. Therefore, avoiding drugs that are considered inappropriate is one of the
interventions for treatment options in elderly patients 6.

Beer's Criteria is one of the most frequently used methods to identify PIM use in the elderly 7. Beer's
Criteria aims to reduce drug-related problems in older adults consisting of potentially inappropriate drug
exposure, drug-drug interactions, drug-disease interactions, and drugs that should be used with caution in older
adults age 7. Comorbidities of diabetes were selected because they are the most common group of diseases and
impose a higher burden on patients, payers, and the health care system. Beer's Criteria is a tool that can be used
to evaluate potential incidents of inappropriate drug use in geriatrics. Since 2012, Beer's Criteria have been
updated every three years. Beer's Criteria 2019 is an update of Beer's Criteria 2015, so this research will be one
of the latest studies using Beer's Criteria 2019 to analyze PIM.

I have studied several times. Previous research reported that the incidence of Potentially Inappropriate
Medication (PIM) was found to be 62.5% in geriatric patients, where female gender and polypharmacy were risk
factors for PIM 8. Other studies also reported that the prevalence of patients who received PIM was 23.5% based
on the 2012 Beer's Criteria 9 and around 55.6% of identified patients (PIM) based on the 2015 Beer's Criteria 10.
Previous research in 2020 reported that PIM was found in geriatric patients with type 2 diabetes mellitus during
hospitalization, p polypharmacy, decreased kidney function, and female gender are associated with a higher
incidence of PIM 10.

Other research shows a significant relationship between the incidence of PIM, the number of medications
four, and the patient's length of stay 11. Meanwhile, the relationship with age, gender, and comorbidities was
previously studied in 2018; although the results did not show a relationship, these characteristics can still be
studied further 12. The use of drugs in elderly patients requires consideration to avoid potentially inappropriate
use of type 2 DM drugs. Avoiding prescribing potentially inappropriate medications (PIMs) to patients can
improve health care. Therefore, this study aims to identify the prevalence of PIM in elderly patients with Type 2
DM hospitalized at a Hospital for long hospitalization. It is hoped that the research results can be used as a
reference in evaluating hospital services so that the safety of using type 2 DM drugs will increase and reduce the
risk of morbidity and mortality in elderly patients in the city of Bengkulu.

METHODS
Research design

This research is a cross-sectional and prospective study during the period January 2022 — December 2022
at two type C hospitals in the city of Bengkulu, which will here inafter be referred to as Hospital X and Hospital
Y. The PIM identification process was carried out by comparing treatment records with the 2019 Beer's Criteria
list. Meanwhile, the relationship between PIM incidence and characteristics will be tested statistically.

Population and Sample

The sample in this study was selected using a purposive sampling method with inclusion criteria: (a) type
2 DM patients who underwent examinations in the period January 2022 — December 2022 at 2 predetermined
hospitals; (b) Elderly patients aged >60 years; (c) type 2 DM patients without comorbidities or with comorbidities;
(d) complete patient medical record data including age, gender, diagnosis, drug name, dosage form, dose, route
of use, total use and frequency of use. Apart from that, there are also exclusion criteria, namely: (a) the patient's
medical record data is incomplete; (b) the patient was forced to return home/died/was referred to another
location. Based on the criteria above, a total of 105 patients were obtained who met the inclusion criteria, with
details of 74 patients at Hospital X and 31 patients at Hospital Y.

Data collection

The data collected is data from type 2 DM patients who underwent treatment in June 2022 - December
2022 at Hospital X and Hospital Y, Bengkulu City. Data was collected manually by filtering data that matched the
research sample criteria and transferring it to a data collection sheet which included medical record number,
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age, gender, comorbidities, number of drugs given and length of stay. The data source comes from patient
medical records obtained from data reports in the medical records unit and hospital laboratory unit.
Data analysis

Data were analyzed using: (1) quantitative descriptive analysis comparing characteristics between
Hospitals X and Y; (2) univariate analysis used to determine the incidence of PIM in elderly patients who were
identified using the 2019 Beer's criteria by looking at the patient's medical record data for their treatment, then
recording the treatment data of all patients who met the inclusion criteria one by one, then comparing them
using the Beer's method. 2019 criteria to find out which drugs fall into the PIM category. In the 2019 Beer's
Criteria analysis , these criteria are divided into 5 categories, namely category 1 "drugs that should be avoided in
general in elderly patients", category 2 "drugs that should be avoided if suffering from history of certain
diseases", category 3 "drugs that can still be given to the elderly but with special attention or caution", category
4 "interactions between drugs that have the potential to be clinically important because they can worsen the
condition of the elderly if given which must be avoided" , and category 5 “drugs that should be avoided or
reduced in dose with varying levels of kidney function in the elderly”. and (3) bivariate analysis to determine the
relationship between demographic data and the incidence of PIM in hospitals using Fisher's statistical test.

RESULTS AND DISCUSSION
Characteristics of Type 2 Elderly Patients

Based on table |, information is obtained that the elderly age group that has been categorized according
to the Ministry of Health, is mostly in the 60-69 year old, both at Hospital X and Hospital Y with each receiving
55 patients (74.32%) at Hospital and 25 patients (80.64%) at Hospital Y. This data shows that the higher the age
group, the fewer the number of patients hospitalized. The 60-69 year old group is the age most vulnerable to
diabetes, because at this age, especially 65 years and above, a person's risk of developing diabetes will also
increase. This is caused by glucose intolerance and a decrease in the function of the pancreas in producing
insulin. %3

Based on gender differences, women are generally more susceptible to diabetes than men. 8 However,
the research results show that in terms of percentage and number, the number of women and men is almost the
same. At Hospital Meanwhile, at Hospital Y, the number of elderly male patients with type 2 DM was slightly
higher than female patients (51.61% > 48.39%). This proves that diabetes is often accompanied by other chronic
diseases such as hypertension, high cholesterol, cardiovascular disease, insomnia and anxiety. **

The number of drug administrations of more than 10 types of drugs also still occurred at Hospital X as
much as 48.64% and Hospital Y as much as 70.93%. In the medical record data that researchers obtained,
although the level of drug administration was less than 10 types, it was still quite a large amount, such as 8-9
types of drugs given. This is polypharmacy and is something that is dangerous for elderly patients with Type 2
DM. However, according to previous research, the causes of polypharmacy in these elderly patients are the
chronic multipathological disease they suffer from, drugs prescribed by more than one doctor, the symptoms
felt by the patient are often unclear, the patient often asking for prescription drugs, and administering new drugs
to eliminate the side effects of drugs that have been consumed previously. > Meanwhile, regarding the length
of stay variable for elderly patients with type 2 DM in both hospitals, it was recorded that more patients were
hospitalized for less than five days, recorded at Hospital X at 92.86% and at Hospital Y at 77.42%. This indicates
that many patients were sent home when the symptoms had improved and treatment continued on an
outpatient basis.

Analysis of Potentially Inappropriate Medications (PIMs)

Assessment PIMs in this research use Beer's Criteria 2019, which is one of the method for measure
nonconformity treatment that includes the best medicines avoided or can be used with attention especially for
patients elderly 60 years old and above. 1 Assessment done with method view recorded data medical Type 2
DM patients at Hospitals X and Y, then seen treatment existing patients given during take care stay. Medications
are recorded and compared with the 2019 Beer's criteria method and observed to find out what medications are
inappropriately given to patients.

From the two hospitals in Bengkulu City which were the research conducted, the incidence of PIMs in Hospital X
was 98.65% (n=73) and Hospital Y was 96.77% (n=30). This indicates that many PIM incidents occurred in these
two hospitals .

According to the 2019 Beer's Criteria, there were 15 patients in Hospital X and 15 patients in Hospital Y

who received at least one PIMs who were hospitalized with Type 2 DM . In this study, the use of diabetes drugs
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Table I. Description of characteristics of elderly Type 2 DM patients treated at Hospitals X and Y for the period
January 2022 - December 2022

N=74 N=31
Characteristics Hospital X Hospital Y
n % n %

Age

60-69 years old 55 74.32% 25 80.64%

70-79 years old 15 20.27% 5 16.13%

>80 years 4 5.41% 1 3.23%
Gender

Man 33 44.59% 16 51.61%

Woman 41 55.41% 15 48.39%
Concomitant Diseases

There is 65 87.84% 25 80.65%

There isn't any 9 12.16% 6 19.35%
Number of Drugs

<10 types 38 51.35% 9 29.03%

210 types 36 48.65% 22 70.93%
Length of Hospitalization

<5 days 60 81.08% 24 77.42%

>5 days 14 18.92% 7 22.58%

Table Il. Prevalence of Concomitant Disease Conditions in Elderly Patients with Type 2 DM

Diagnosis n (%)

Hospital X Hospital Y
DM Type 2 29.73 51.60
Type 2 DM Type 2, Hypertension 25.68 16.30
Type 2 DM, Kidney Disease 17.57 -
Type 2 DM, Congestive Heart Failure (CHF) 1.35 6.44
Type 2 DM, Anemia 4.05 3.23
Type 2 DM, Respiratory Disease 8,11 6.44
DM Type 2, UTI 4.05 3.23
DM Type 2, OA 1.35 -
Type 2 DM, Coronary Heart Disease (CAD) - 6.44
Type 2 DM, UAP, CAD & Hypertension 1.35 3.23
Type 2 DM, Hypertension, Anemia - 3.23
Type 2 DM, CKD & Hypertension 2.70 -
Type 2 DM, CKD & Anemia 1.35 -
Type 2 DM, Hypertension & UTI 2.70 -
Total 74 31

included in the Beer's Criteria was still quite high. The insulin sliding scale group is seen in the administration of
insulin to Type 2 DM patients, when only one is given (basal/ long acting), then the occurrence of PIM is
calculated. Table IV is obtained from the results of examining medical record data which has been compared
with the Beer's criteria method to determine the incidence of PIM in Type 2 DM patients at Hospitals .67% at
Hospital Y. Apart from clear guidelines, the use of a sliding insulin scale is also common. Insulin therapy in the
elderly with poor glycemic control, HbAlc levels > 9% (74.9 mmol/mol), FPG levels > 250 mg/dL (13.9 mmol/L),
random glucose values > 300 mg/dL or patients with ketonuria, insulin should be administered and is chosen as
initial therapy. When initiating insulin therapy in elderly patients, it is important to have general health status,
ability to make insulin, measure blood sugar, understanding of hypoglycemia, and capacity to treat it. *’

Among antidiabetic drugs, the most frequently prescribed PIMs are sliding scale insulin, glimepiride and
glibenclamide, because these drugs can cause severe prolonged hypoglycemia in the elderly, whereas sliding
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Table Ill. PIM incident at Hospital X and Hospital Y, Bengkulu City

N=74 N=31
PIMs RS Y Hospital
n % n %
PIMs occurrence
There is 73 98.65% 30 96.77%
There isn't any 1 1.35% 1 3.23%

Table IV. Type 2 DM medication prescribed for hospitalized elderly Type 2 DM patients

RS _ Y Hospital

Drug Class n % n %
Insulin, sliding scale (Insulin regimen containing
only short-actlng or rapid-acting insulin Fiosed 3 53.33 4 26.67
according to current blood glucose levels without
concomitant use of basal or long-acting insulin).
Sulfonylureas

Glimepiride 5 33.33 11 73.33

Glibenclamide 2 13.33 - -

Total 15 100 15 100

scale insulin (short or rapid acting) is an approved agent for these patients. Diabetes. *°* However, older patients
may be at higher risk of hypoglycemia without improving hyperglycemia management. > Use of insulin based
on random blood glucose should be avoided (insulin regimens containing only short-acting or rapid-acting insulin
dosed according to current blood glucose levels without concomitant use of basal or long-acting insulin). The
findings of this study are in line with a 2020 study which stated that 19.7% of PIMs were related to sliding scale
insulin based on the 2015 and 2019 Beer's Criteria. 1°

The overall incidence of PIMs based on Beer's Criteria 2019 in this study was 98.65% (73/74) in Hospital X
and 96.77% (30/31) in Hospital Y. Inpatient elderly patients also receive treatment apart from providing therapy
for Type 2 DM due to congenital diseases suffered by the elderly patient himself. So a large number of drugs can
be given because the patient may have one or more comorbidities. In the analysis Beer's Criteria 2019 , these
criteria are divided into 5 categories, namely category 1 "drugs that should be avoided in general in elderly
patients" , category 2 "drugs that should be avoided if you suffer from a history of certain diseases" , category 3
"drugs that can still be given to the elderly but with special attention or caution" , category 4 "interactions of
drugs that are potentially clinically important because they can worsen the condition of the elderly if given and
should be avoided" , and category 5 "drugs that should be avoided or reduced in dose by various levels of kidney
function in the elderly " . Obtaining drugs given based on categories included in the Beer's Criteria at Hospitals X
and Y can be seen in table V.

The incidence of drug incompatibility (PIM) in this study, when viewed from categories 1 to 5, shows that
category 1 is the category that occurs most frequently. Meanwhile, the most widely used drug is omeprazole.
The reason the possibility of using omeprazole is greater than ranitidine which has the same function is Ranitidine
has been proven to be safer to administer compared to omeprazole. This is likely because when elderly patients
develop gastric ulcers, they are more likely to heal when the patient receives concurrent treatment with a PPI
rather than ranitidine. 2

The use of furosemide in this study was also quite high, especially at Hospital However, The American
College of Cardiology/American Heart Association (ACC/AHA) does not recommend use loop diuretic as drug line
First For treating hypertension 2%. So on research At this point, furosemide was given as treatment line second
in patients, although furosemide was included in Beer's Criteria category 3 which is treatment given must in a
way be careful.

Based on the results obtained, the use of PIMs in patients elderly with Type 2 DM care stay in study This different
One each other, on some patient only use one PIMs, whereas a number of patient other use more from one
PIMs. The number of PIMs used per patient can be seen in table VI below.
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Table V. Medicines categorized into the 2019 Beer's Criteria given to elderly patients with Type 2 DM with
comorbidities

.. RS _ Y Hospital
Medicine name " % - %
Category 1
Omeprazole 59 39.86 21 30
Lansoprazole 10 6.76 8 11.43
Ketorolac 7 4.73 7 10
Clonidine 1 0.68 - -
Na. Diclofenac 2 1.35 1 1.43
Nifedipine 1 0.68 1 1.43
Meloxicam - - 2 2.86
Metoclopramide 1 0.68 1 1.43
Diazepam - - 2 2.86
Alprazolam 10 6.76 2 2.86
Digoxin - - 1 1.43
Category 2
Mefenamic acid 7 4.73 1 1.43
Cilostazol - - 2 2.86
Category 3
Furosemide 20 13.51 4 5.71
Aspirin 4 2.70 2 2.86
Spironolactone 1 0.68 - -
Diphenhydramine 1 0.68 1 1.43
Haloperidol - - - -
Category 4
Corticosteroids + Oral or Parenteral NSAIDs 6 4.05 1 1.43
Category 5
Ranitidine 4 2.70 3 4.29
Tramadol - - 1 1.43
Gabapentin 5 3.38 8 11.43
Ciprofloxacin 9 6.08 1 1.43
Total 148 100 70 100
Table VI. Use of PIMs in hospitalized elderly patients with Type 2 DM
. . 0 Y Hospital
Use of PIMs per patient Number of Patients  Percentage (%) Number of Patients _Percentage (%)
0 1 1.35 1 3.26
1 18 24.32 8 25.81
2 28 37.84 6 19.34
3 15 20.27 3 9.68
4 10 13.51 8 25.81
5 2 2.70 5 16,13

The number of PIMs that occur in elderly patients with Type 2 DM ranges from 1-5. This indicates that
medications listed in the 2019 Beer's Criteria should be administered with caution, if not avoided, because the
risk of side effects outweighs the benefits when used in elderly patients. %

Association Between Patient Characteristics and PIMs

The results of statistical tests showed that patient characteristics or risk factors studied did not have a
significant relationship with the incidence of PIMs in Hospital X and Hospital Y in Bengkulu City (p>0.05). This is
in line with previous research which states that factors such as age, gender, > comorbidities, 22 humber of drugs

176 JMPF Vol 14(3), 2024



Anis Akhwan Dhafin, et al

Table VII. Results Analysis of the characteristics of risk factors that influence the use of PIMs in the entire
study sample

. PIMs

Variable N % p
Age

60-69 years old 80 76.19% 0.430

70-79 years old 20 19.04%

>80 years old 5 4.76%
Gender
Man 49 46.66% 0.497
Woman 56 53.33%
Concomitant Diseases
There is 90 85.71% 0.266
There isn't any 15 14.28 %
Number of Drugs (type)
<10 47 44.76% 0.198
>10 58 55.23%
Length of Hospitalization

<5 days 84 80.00% 1,000

>5 days 21 20.00%

Table VIil. Table Example (Without vertical lines)
Characteristic N (%)
Gender
Male 6 (15.4)
Female 33 (84.6)

given and length of stay '? are not related to the incidence of PIMs. Thus, it is possible that the occurrence of
PIMs in the two Bengkulu City hospitals is influenced by other factors not examined in this study.

Results should be clear and concise. Show only the most significant or main findings of the research.
Describe the outcome of the study. Describe Tables as “Table” and Figures as “Figure” (not “Fig.”). Every figure
should have a title or caption, which should be concise but clear enough to explain its main components
independently from the text.

Each data presented is discussed comprehensively in one flow: presenting the data, comparing it with
other similar research, and putting forward relevant theories related to the existing data.

Discussion must explore the significance of the results of the study. Adequate discussion or comparison
of the current results to the previous similar published articles should be provided to show the positioning of the
present research (if available).

CONCLUSION

Based on the research results obtained, there was an incidence of PIMs in elderly patients with type 2 DM
who were hospitalized, amounting to 73 patients (98.65%) in Hospital aged 60-69 years . Meanwhile, the
antidiabetic drug classes included in the 2019 Beer's criteria category are sliding scale insulin , glimepride, and
glibenclamide. Of the several risk factors or patient characteristics studied, there was no relationship between
age, gender, length of stay, number of medications and comorbidities on the incidence of PIMs (p>0.05).
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Results: The results showed that the sex of most patients was male as
many as 56.25%. The age of most patients in the range of 53-59 years
old as many as 33.75%. Most CKD severity level is stage 5 as many as
91.25%. The most common comorbidities were hypertension (61
patients), diabetes mellitus (15 patients), and edema or pulmonary
edema (11 patients). There were 77 patients requiring dose adjustment
out of a total of 80 patients. There were 149 (34.89%) medicines
requiring dose adjustment out of a total of 427 medicines, with the 5
most medicines being calcium carbonate (24.16%), furosemide
(24.16%), metoclopramide (10.74%), paracetamol (10.74%), and
ranitidine (7.39%). There were 128 (85.91%) medicines with doses
appropriate to the Lexicomp 2023 or Renal Pharmacotherapy 2013. The
therapy outcome improved in patients who required dose adjustments
by 90.91%.

Conclusion: It is recommended to calculate GFR using a new formula
such as eGFR using CKD-EPI, and collecting data with a larger number of
samples.

Keywords: Chronic kidney disease; Dose adjustment; Glomerular
filtration rate; Hospital

INTRODUCTION

According to WHO in 2018, 1/10 of the world's population is identified with Chronic Kidney Disease (CKD).!
The incidence of CKD in Indonesia has increased from 2013 of 0.2% to 2018 of 0.38% of the total population in
Indonesia.2 The prevalence of CKD based on a doctor's diagnosis in residents aged > 15 years in East Kalimantan
Province is 0.42%.3 In general, CKD is an abnormality in the structure or function of the kidneys that lasts for 3
months or more and is irreversible.* CKD classification is grouped based on cause, GFR (Glomerular Filtration
Rate) category, and albuminuria category.® Most water-soluble medicines are excreted in certain amounts in
intact form through the kidneys. Therefore, patients with reduced renal function require careful dose
adjustment, especially for medicines that have a narrow therapeutic index.® Many medicines are largely
eliminated by the kidneys, and even medicines with high rates of metabolism will likely require dose adjustments
in CKD patients to maximize therapeutic results and minimize side effects. Most medicines that are unchanged
in renal elimination can accumulate in CKD patients, which can further increase the risk of side effects.*
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Research conducted at the Tegal Regency Hospital, Indonesia showed that of the 1,882 medicines
prescribed, there were 338 (17.93%) medicines that required dose adjustments in CKD patients. Of these
medicines, there were 175 (51.78%) medicines that had dosage adjustments made, and a total of 118 (67.43%)
of these medicines resulted in improved therapy outcomes. CKD patients who received medicines with dose
adjustments had medicine therapy outcomes achieved 1,992 times higher than CKD patients who received
medicines without dose adjustments.” These results show a significant relationship between medicine dose
adjustments and therapy outcomes in inpatient CKD patients. In another study conducted at Budhi Asih Regional
Hospital, from 132 samples, results were obtained from 86 patients who received medication that required dose
adjustment. From the 86 patients, there were 29 (33.72%) patients who received dose adjustments to the
literature. Some medicines that require dose adjustments include Digoxin and Ranitidine. Digoxin is a medicine
that is excreted approximately 50 - 70% in unchanged form through the kidneys and has a narrow therapeutic
index with toxic levels > 3 pug/L. Meanwhile, around 30% of ranitidine at oral doses and 70% at intravenous doses
is excreted in unchanged form through the kidneys. Both medicines have a prolonged elimination half-life in
patients with kidney disease, so the possibility of toxicity increases. Therefore, dosage adjustments are needed
to avoid these toxic effects.®

Abdoel Wahab Sjahranie Samarinda Regional General Hospital is a class A educational hospital that is one
of the referral hospitals for CKD patients in East Kalimantan province and provides hemodialysis services. Based
on the results of preliminary tests that have been carried out, there are 380 inpatient CKD patients in the period
May to November 27th, 2022 at the hospital, with the most comorbidities in the form of hypertension and
diabetes mellitus, the most complications in the form of anemia and pulmonary edema, and the most stages of
CKD namely stage 5. Based on this background, researchers are interested in conducting research with the title
"Study of Medicine Dosage Adjustments in Inpatients With Chronic Kidney Disease". This study aimed to
determine medicine dose adjustments in CKD patients and their therapy outcomes.

METHODS
Study Design

This research is included in the type of descriptive research with a retrospective approach. Data collection
in this study was carried out by collecting medical records of inpatient CKD patients at the Abdoel Wahab
Sjahranie Samarinda Regional General Hospital for the period May to November 2022, to find out data on the
patient's gender, age, comorbidities, laboratory test results in the form of serum creatinine level, type and dose
of medication, and hospital discharge conditions. This research was conducted on March 13 until 31, 2023 in the
medical records installation of the Abdoel Wahab Sjahranie Samarinda Regional General Hospital.

Population and Samples
The population in this study were inpatient Chronic Kidney Disease (CKD) patients for the period May to
November 2022. The number of samples in this study was calculated using the following Slovin formula :

N
n=———
1+Ne

In sample calculations, the population of inpatient CKD patients in this study was 380 patients, with a
tolerable allowance for inaccuracies due to a sampling error of 10%. The number of sample obtained in this study
was 80 inpatient CKD patients in the period May to November 2022. The patients in this study were selected
using non-random sampling with a purposive sampling technique. Inclusion criteria in this study included
inpatient CKD patients aged > 18 years, inpatient CKD patients with stages 4 and 5, inpatient CKD patients who
had complete medical record data (gender, age, comorbidities, laboratory test results in the form of serum
creatinine level, history of medicine use, medicine administration data in the form of type and dose of medicine,
and therapy outcomes), and medical record data can be read properly. The exclusion criteria in this study was
CKD patients who died during the period May to November 2022.

Study Instruments

The instruments used in this research consisted of patient data collection sheets, a laptop, a cell phone,
stationery, a scientific calculator, the MDRD eGFR calculator in the Medscape® android application, Lexicomp
online literature, and Renal Pharmacotherapy e-book. The sample used was medical records of inpatient CKD
patients for the period May to November 2022 which were selected based on the inclusion criteria and exclusion
criteria in this study.
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Data Collection

Data collection was carried out using a purposive sampling technique. Patient identity data including
gender, age, severity of CKD, comorbidities, serum creatinine, drug administration data, and therapy outcomes
were taken from the patient’s medical record. The data collection was carried out after obtaining a preliminary
test permit and a research permit, both obtaining permits from the Program Studi S1 Farmasi Sekolah Tinggi llmu
Kesehatan Dirgahayu Samarinda, and also obtaining permits at the Abdoel Wahab Sjahranie Samarinda Regional
General Hospital.

Data Analysis

The data analysis technique used in this research was the univariate analysis technique. The univariate
data consisted of patient gender, age, severity of CKD, comorbidities, number of patients requiring dose
adjustments, type and number of medicines requiring dose adjustments, number of medicines with appropriate
and inappropriate dose adjustments, and patient’s therapy outcomes. Univariate data was presented in tabular
form. The patient's GFR was calculated using the MDRD calculator (Modification of Diet in Renal Disease) 4
variables in the Medscape® android application.

RESULTS AND DISCUSSION
Characteristics of Chronic Kidney Disease (CKD) Patients
Gender

The gender characteristics of CKD patients in this study can be seen in Table | which were dominated by
male patients as many as 45 (56.25%) patients, while female patients were 35 (43.75%) patients. These results
are in line with previous research conducted at Budhi Asih Regional Hospital which stated that men suffer from
CKD more often than women because men have different lifestyles from women, including smoking and
consuming energy drinks.®

Cigarettes contain more than 100 types of cigarettes toxic substances, which have been proven to be
carcinogenic, hepatotoxic, immunosuppressive, and nephrotoxic to the body. Nicotine is one of the ingredients
in cigarettes that is nephrotoxic. Nicotine increases blood pressure and heart rate. In this case, nicotine also plays
an important role as an intermediary for kidney damage, because increasing blood pressure is one of the most
important factors in increasing the progression of CKD.® Blood pressure will cause the blood vessels in the kidneys
to become compressed, causing problems with blood vessels in the kidneys, resulting in decreased kidney
function.’ Another lifestyle is consuming energy drinks, which contain a combination of caffeine and taurine
which works as a stimulant. The mechanism of this energy drink is activation of the sympathetic nerves which
will result in an acceleration of the heart rate to pump blood and oxygen, as well as vasoconstriction of blood
vessels, resulting in an increasing blood pressure (hypertension). Renal function will also decrease and the end
products of protein metabolism which are normally excreted in the urine will accumulate in the blood, and the
symptoms will become more severe for the patient.”

Age

The age characteristics of CKD patients in this study can be seen in Table | which were mostly in the age
range of 53 to 59 years old with 27 (33.75%) patients and the age range of 39 to 45 years old with 16 (20%)
patients. These results are in line with previous research conducted at Budhi Asih Regional Hospital, where CKD
patients were dominated by patients aged 40 years old and over to under 65 years old.® This can happen because
after the age of 30 years old, every decade (10 years), the kidneys will experience atrophy (tissue damage) and
the thickness of the renal cortex will decrease by around 20% of its normal thickness.? Physiologically, as age
increases, kidney function can also decrease which then increases the risk factors for hypertension or even
obesity.™ In addition, nephron damage to the kidneys also increases with age.™ These non-functioning nephrons
then suppress normally functioning nephrons, which naturally causes a decrease in renal perfusion pressure and
a decrease in the Glomerular Filtration Rate (GFR).*

CKD Severity Level

The severity characteristics of CKD patients in this study can be seen in Table | which were dominated by
CKD stage 5 patients with 73 (91.25%) patients, while stage 4 patients with 7 (8.75%) patients. These results are
in line with research conducted at the Tegal Regency Hospital, where the majority of CKD patients were at stage
5 with 166 (83%) patients.” The number of hospitalized CKD patients is greater at stage 5 because patients only
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Table I. Characteristics of CKD Patients

Characteristics Number of Patients Percentage (%)
Gender Man 45 56.25
Woman 35 43.75
Total 80 100
Age Range (Years) 18-24 1 1.25
25-31 5 6.25
32-38 5 6.25
39-45 16 20
46 - 52 12 15
53-59 27 33.75
> 60 14 17.5
Total 80 100
Severity Level 4 7 8.75
(Stage) of CKD 5 73 91.25
Total 80 100
Comorbidities Hypertension 61 76.25
Diabetes Mellitus 15 18.75
Edema /
Pulmonary Edema 1 13.75
Gout 4 5
Atherosclerosis 3 3.75
Heart Failure 3 3.75
Cholesterol
(Hyperlipidemia) 2 2:5
Pneumonia 2 2.5
Coronary Heart 1 1.25

experience symptoms (such as fatigue, nausea, vomiting, loss of appetite, and other symptoms) when the patient
is already at stages 4 and 5 of CKD. Meanwhile, at lighter stages, such as in stages 1, 2, and 3, the patient is not
yet aware of the condition of decreased kidney function that he is experiencing because he has not felt the
symptomes, so, at the same time, the patient has not had an examination or treatment at the hospital.” In patients
with CKD stage 4, the patient's Glomerular Filtration Rate (GFR) is in the range of 15 - 29 mL/minute/1.73 m?,
while in patients with CKD stage 5, the patient's GFR is < 15 mL/minute/1.73 m?2.'®

Comorbidities

The characteristics of the comorbidities of CKD patients in this study can be seen in Table | which were
dominated by hypertension in 61 (76.25%) patients, diabetes mellitus in 15 (18.75%) patients, and edema or
pulmonary edema in 11 (13.75%) patients. These results are in line with research conducted at Budhi Asih
Regional Hospital, where there are several comorbidities with the highest number of CKD patients, including
diabetes mellitus with 40 (30.30%) patients, and hypertension with 39 (29.54%) patients.®

Hypertension and diabetes mellitus can cause or worsen CKD. In patients with hypertension, high blood
pressure will cause the blood vessels in the kidneys to become compressed, so that the flow of food substances
to the kidneys becomes disrupted, which can cause the blood vessels to become damaged and kidney function
to decrease, thus causing kidney function failure. In patients with diabetes mellitus, blood sugar levels that are
too high will make the kidneys have to work harder than normal in filtering the blood. This can result in kidney
leaks if the kidneys work too hard in filtering the blood continuously.™

Comorbidities in the form of edema can also occur in CKD patients. Initially, there is a leak of albumin
protein which is excreted in the urine, where protein is one of the components needed by the body, so it should
remain stored in the body and not be excreted in large quantities through the urine. This condition then develops
and results in a decrease in the filtering function of the kidneys. At the same time, there is a buildup of a lot of
waste or waste from waste substances in the body due to a decrease in the filtering function of the kidneys,
which is indicated by edema or swelling in the body.’ CKD patients in this study also experienced pulmonary
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edema which was the result of a combination of excess fluid buildup (edema) and abnormal permeability in the
pulmonary microcirculation, as well as high intravascular pressure or increased capillary membrane permeability
which resulted in rapid fluid extravasation, resulting in impaired air exchange in the alveoli is progressive and
results in hypoxia or the absence of enough oxygen in the tissues to maintain body functions.”

Number of Inpatients with CKD Requiring Dosage Adjustments

Patients who do or do not require dose adjustments in the medicines used are known by comparing the
types of medicines received by the patient with the types of medicines listed in the literature used in this study.
The patient is stated to require a dose adjustment if in the literature, the medicine received by the patient has a
statement that requires a dose adjustment in patients with CKD, conversely, the patient is stated not to require
a dose adjustment, if there is not a single medicine that has a statement that requires a dose adjustment in the
patient with CKD in the literature. The literature used in this research consists of 2 pieces of literature, namely
Lexicomp online literature used for 327 (76.58%) medicines, and Renal Pharmacotherapy e-book used for 100
(23.42%) medicines. Based on Table Il, inpatient CKD patients who required dose adjustments were 77 (96.25%)
patients, while there are 3 (3.75%) patients who did not require dose adjustments.

Generally, medicines are excreted in certain amounts in intact form through the kidneys. In CKD patients,
there is a decrease in GFR (Glomerular Filtration Rate) which causes a decrease in the ability to excrete medicines
through the kidneys, resulting in a longer medicine elimination time. Therefore, it is necessary to adjust the
medicine dose, especially for medicines that have a narrow therapeutic window. This is done to prevent the
buildup of medicine levels or medicine toxicity in the patient's body.®

Types and Number of Medicines Requiring Dosage Adjustments in Inpatient CKD Patients

Based on Table Ill, of a total of 427 medicines, there are 149 (34.89%) medicines that required dose
adjustments in patients with CKD, and 278 (65.11%) medicines that did not require dose adjustments in patients
with CKD. Medicines that require or do not require dose adjustments are known by comparing the types of
medicines received by the patient with the types of medicines listed in the literature. A medicine is stated to
require dose adjustment, if in the literature, the medicine has a statement requiring dose adjustment in patients
with CKD, conversely, a medicine is stated to not require dose adjustment, if in the literature, the medicine does
not have a statement requiring dose adjustment in patients with CKD. Based on Table IV, of the 149 medicines
that require dose adjustments, 5 types of medicines dominate. These five types of medicines include calcium
carbonate as many as 36 (24.16%) medicines, furosemide as many as 36 (24.16%) medicines, metoclopramide
as many as 16 (10.74%) medicines, paracetamol as many as 16 (10.74%) medicines, and ranitidine as many as 11
(7.39%) medicines.

Calcium carbonate is a phosphate binder that is often given to patients with CKD. In CKD patients,
phosphate binders are used to keep phosphate levels normal, to prevent disease progression Chronic Kidney
Disease-Mineral and Bone Disorder (CKD-MBD) due to the kidney’s inability to filter blood and regulate hormones
and minerals.” Calcium carbonate needs to be used in the right dose and not excessively in CKD patients because
it has the potential to cause hypercalciuria. Hypercalciuria is the cause of the formation of calcium stones in the
kidneys. Although most cases of kidney calcium stones are caused by hyperparathyroid disease, in patients who
have CKD, calcium supplements must also be given in adequate doses.™

Furosemide is a loop diuretic. In CKD patients, furosemide is used to reduce fluid accumulation or edema,
as well as a therapy for hypertension, where both diseases are included in the comorbidities commonly
experienced by CKD patients. Loop diuretic like furosemide is highly protein-bound to albumin and acidic. Thus,
these types of medicines are secreted and not filtered or diffused passively into the proximal tubule by organic
acid transporters into the tubular lumen, where they act by blocking the Na/K/2Cl counterporter in the thick
ascending loop of Henle, where 20 - 25% Sodium filtered through the glomerulus is reabsorbed.2° In CKD, organic
anions accumulate and compete with diuretics for organic acid transporter receptor sites.?' Consequently, higher
doses are required to overcome competitive inhibition and achieve therapeutic urine concentrations in patients
with CKD.?

Metoclopramide is a medicine used to relieve several health problems in the stomach and intestines, such
as symptoms of nausea and vomiting. In CKD patients, symptoms of nausea and vomiting can be caused by a
buildup of waste or metabolic waste that accumulates in the blood, which cannot be removed by the kidneys
due to decreased kidney function. Metoclopramide is also one of the medicines that requires dose adjustment
in CKD patients. This is because, in patients with impaired kidney function, clearance of metoclopramide is
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Table Il. Number of Inpatient CKD Patients who Require and Do Not Require Dose Adjustment

Patient Category Number of Patients Percentage (%)
Patlents.who require 77 96.25
dose adjustment

Patlents'who do not require 3 3.75

dose adjustment

Total 80 100

Table Ill. Number of Medicines that Require and Did Not Require Dose Adjustment

Type of Medicine Number of Medicine Percentage (%)
Med|cm'es that require 149 34.89
dose adjustment

Medlcm.es that do not require 278 65.11
dose adjustment

Total 427 100

Table IV. Type and Number of Medicines that Require Dose Adjustment

Type of Medicine Require

Dose Adjustment Number of Medicine Percentage (%)
Calcium Carbonate 36 24.16
Furosemide 36 24.16
Metoclopramide 16 10.74
Paracetamol 16 10.74
Ranitidine 11 7.39
Allopurinol 6 4.03
Bisoprolol 6 4.03
Cefixime 5 3.36
Potassium Chloride 3 2.01
Ramipril 3 2.01
Cetirizine 2 1.34
Clonidine p 1.34
Digoxin 2 1.34
Amoxicillin 1 0.67
Tranexamic Acid 1 0.67
Azathioprine 1 0.67
Captopril 1 0.67
Tramadol 1 0.67
Total 149 100

reduced by 70%. In addition, the plasma elimination half-life of this medicine also increases by around 10 - 15
hours in patients with impaired renal function.?

Paracetamol is an analgesic that is also used in CKD patients, one of which is to treat low back pain. Low
back pain that occurs around the waist and lumbar (lower backbone) can be caused by problems with the kidney
itself. Paracetamol is an analgesic that requires dose adjustment for CKD patients. This is because less than 5%
paracetamol is excreted in unchanged form. Paracetamol undergoes metabolism which produces a minor
metabolite, but it is very active and important at large doses, namely NAPQI which is toxic to the liver and
kidneys. At levels that cause toxicity or liver disease, the half-life will double or more. This is what makes use of
paracetamol should be considered in CKD patients.?* The most likely mechanism for the potential risk is increased
severity of kidney disorders associated with the use of paracetamol is acute tubular necrosis (a kidney lesion
characterized by destruction and necrosis of tubular epithelial cells and an acute decrease in kidney function).
About 5% of paracetamol is metabolized via phase | metabolism (cytochrome P-450 pathway) to form Nacetyl-
p-benzoquinone imine. The cytochrome P-450 pathway can be detected in both the kidney and liver, although
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Table V. Number of Medicines Received by Inpatient CKD Patients

Number of Medicine Number of Patients Percentage (%)

5 16 20
4 16 20
3 13 16.25
7 11 13.75
6 10 12.5
8 5 6.25
2 3 3.75
11 3 3.75
9 1 1.25
10 1 1.25
12 1 1.25

Total 80 100

both are quite variable in each organ. This process produces lipid peroxides that lead to cell apoptosis and initiate
programmed cell death. For this reason, tissue necrosis and organ dysfunction may occur.?

Ranitidine is one of the medicines used for symptoms or diseases related to stomach acid. In CKD patients,
stomach acid is prone to increase, because decreased kidney function results in an increases product that should
be excreted by the kidneys, one of which is gastrin which is a hormone that can stimulate gastric acid secretion.?®
Ranitidine also requires dose adjustments in CKD patients because ranitidine is excreted by the kidneys in
unchanged form approximately 30% for oral doses and 70% for intravenous doses. Ranitidine experienced a
prolonged elimination half-life in CKD patients. Prolonged elimination half-life of ranitidine will be proportional
to the level of kidney damage which is described by the Glomerular Filtration Rate (GFR). Therefore, it is
recommended to reduce or adjust the medicine dose of ranitidine in CKD patients.?’

Dosage Appropriateness of Medicines that Require Dosage Adjustment in Inpatient CKD Patients

The appropriateness of medicine doses is assessed according to the appropriateness of medicine doses
received by inpatient CKD patients with medicine doses in the Lexicomp or Renal Pharmacotherapy literature
based on the patient's GFR. Based on Table VI, of the 18 types of medicines with a total of 149 medicines that
required dose adjustments, there were 15 types of medicines with a total of 128 (85.91%) medicines with doses
that were appropriate to the literature. There were 8 types of medicines with doses that were not appropriate
to the literature, with a total of 21 (14.09%) medicines. Of the 128 medicines with appropriate doses, 4 types of
medicines dominate, including calcium carbonate as many as 36 (28.13%) medicines, furosemide as many as 36
(28.13%) medicines, paracetamol as many as 16 (12.50%) medicines, and metoclopramide as many as 10 (7.81%)
medicines. Of the 21 medicines with inappropriate doses, 4 types of medicines dominate, including ranitidine as
many as 7 (33.33%) medicines, metoclopramide as many as 6 (28.57%) medicines, allopurinol as many as 2
(9.53%) medicines, and bisoprolol as many as 2 (9.53%) medicines.

Based on Table VII, calcium carbonate is the first most common medicine among 128 medicines whose
dosage is appropriate with the literature. Calcium carbonate has a normal dose of 1.5 - 4 grams/day. Based on
the Lexicomp, calcium carbonate in CKD patients with GFR < 60 mL/minute/1.73 m? is recommended to adjust
the dose not to exceed 2,000 mg/day. In this study, CKD patients with GFR < 60 mL/minute/1.73 m?, received a
dose of 500 mg 2 - 3 times a day, where this dose is appropriate with the dose in the Lexicomp.

Based on Table VII, furosemide is the second most common medicine whose dosage is appropriate with
the literature. Furosemide has a normal dose of 20 mg/day. Based on the Lexicomp, furosemide in CKD patients
with GFR < 30 mL/minute/1.73m? is recommended to adjust the dose not to exceed 160 - 200 mg, whereas in
furosemide continuous intravenous infusion, an initial dose of 20 mg/hour is recommended. In this study, CKD
patients with GFR < 30 mL/minute/1.73 m?, received an oral dose of 40 mg 2 - 3 times a day, an intravenous
injection dose of 20 mg 2 - 3 times a day, 1 - 2 ampoules, and a dose of continuous intravenous infusion of 20
mg/hour, where all of these three doses are appropriate with the doses in the Lexicomp.

Based on Table VII, paracetamol (acetaminophen) is the third most common medicine whose dosage is
appropriate with the literature. Paracetamol has a normal dose of 500 - 1,000 mg every 4 - 6 hours. Based on the
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Table VI. Number of Medicines with Appropriate and Inappropriate Doses According to The Lexicomp
or Renal Pharmacotherapy Literature

Type of Medicine Number of Medicine Percentage (%)
Medicines with doses that appropriate

to the literature 128 85.91
Medlcn'.les with doses that are not appropriate )1 14.09
to the literature

Total 149 100

Table VII. Type and Number of Medicines with Appropriate Doses According to The Lexicomp or Renal
Pharmacotherapy Literature

Type of Medicine Number of Medicine Percentage (%)
Calcium carbonate 36 28.13
Furosemide 36 28.13
Paracetamol 16 12.50
Metoclopramide 10 7.81
Cefixime 5 3.90
Allopurinol 4 3.13
Bisoprolol 4 3.13
Ranitidine 4 3.13
Potassium Chloride 3 2.34
Ramipril 3 2.34
Clonidine 2 1.56
Digoxin 2 1.56
Tranexamic Acid 1 0.78
Cetirizine 1 0.78
Tramadol 1 0.78
Total 128 100

Renal Pharmacotherapy, paracetamol in CKD patients with GFR > 50 mL/minute/1.73 m? is recommended to
adjust the dose to a maximum of 650 mg every 6 hours for oral preparations, and 1,000 mg every 6 hours for
intravenous preparations. In CKD patients with GFR 10 - 50 mL/minute/1.73m?, itis recommended to adjust the
dose to a maximum of 650 mg every 6 hours in oral preparations, and a maximum of 1,000 mg every 6 hours in
intravenous injection preparations, whereas in CKD patients with GFR < 10 mlL/minute/1.73m?, it is
recommended to adjust the dose to a maximum of 650 mg every 8 hours in the oral preparation, and 1,000 mg
every 8 hours in the intravenous preparation. In this study, CKD patients with a GFR of 10 - 50 mL/minute/1.73
m?, receive a dose of 500 mg 4 times a day in an oral preparation, a dose of 1 gram 4 times a day, and a dose of
500 mg 4 times a day in an intravenous injection preparation. In CKD patients with GFR < 10 mL/minute/1.73 m?,
paracetamol is given at a dose of 500 mg 3 times a day in oral preparations, and a dose of 1 gram 3 times a day
in intravenous injection preparations. These five doses are appropriate with the doses in the Renal
Pharmacotherapy.

Based on Table VI, metoclopramide is the fourth most common medicine whose dosage is appropriate
with the literature. Metoclopramide has a normal dose of 10 or 20 mg, 1 time per day. Based on the Renal
Pharmacotherapy, metoclopramide in CKD patients with GFR > 50 mL/minute/1.73 m?is recommended to adjust
the dose to 10 mg 4 times a day. In CKD patients with GFR < 10 mL/minute/1.73m?, it is recommended to adjust
the dose to 5 mg a maximum of 4 times a day, while in CKD patients with GFR 10 - 50 mL/minute/1.73m?, it is
recommended to adjust the dose to 7.5 mg maximum 4 times a day. In this study, CKD patients with GFR < 10
mL/minute/1.73 m?, received a dose of 5 mg once a day, whereas in CKD patients with GFR 10 - 50
mL/minute/1.73 m?, metoclopramide is given at a dose of 7.5 mg 1 - 3 times a day. Both doses are appropriate
with the doses in the Renal Pharmacotherapy.

Based on Table VIII, ranitidine is the first most common medicine among 21 medicines whose dosage is
inappropriate with the literature. Ranitidine has a normal dose of 50 mg every 6 - 8 hours (3 - 4 times a day).
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Table VIII. Type and Number of Medicines with Inappropriate Doses According to The Lexicomp or Renal
Pharmacotherapy Literature

Type of Medicine Number of Medicine Percentage (%)
Ranitidine 7 33.33
Metoclopramide 6 28.57
Allopurinol 2 9.53
Bisoprolol 2 9.53
Amoxicillin 1 4.76
Azathioprine 1 4.76
Captopril 1 4.76
Cetirizine 1 4.76
Total 21 100

Based on the Renal Pharmacotherapy, ranitidine in CKD patients with GFR > 50 mL/minute/1.73 m? is
recommended to adjust the dose to 50 mg every 8 hours, while in CKD patients with GFR 10 - 50 mL/minute/1.73
m?, it is recommended to adjust the dose to 50 mg every 12 hours. In CKD patients with GFR < 10 mL/minute/1.73
m?, it is recommended to adjust the dose to 50 mg every 24 hours (1 time per day). In this study, there were CKD
patients with GFR < 10 mL/minute/1.73 m? who received the ranitidine 50 mg 2 times a day, where this dose is
inappropriate with the dose in the Renal Pharmacotherapy.

Based on Table VIII, metoclopramide is the second most common medicine whose dosage is inappropriate
with the literature. Metoclopramide has a normal dose of 10 or 20 mg, once a day. Based on the Renal
Pharmacotherapy, metoclopramide in CKD patients with GFR > 50 mL/minute/1.73 m? is recommended to adjust
the dose to 10 mg 4 times a day, while in CKD patients with GFR 10 - 50 mL/minute/1.73 m?, it is recommended
to adjust the dose to 7.5 mg 4 times a day. In CKD patients with GFR < 10 mL/minute/1.73 m?, it is recommended
to adjust the dose to 5 mg a maximum of 4 times a day. In this study, there were CKD patients with GFR < 10
mL/minute/1.73 m? who received the metoclopramide 10 mg 3 times a day, where this dose is inappropriate
with the dose in the Renal Pharmacotherapy.

Based on Table VIII, allopurinol is the third most common medicine whose dosage is inappropriate with
the literature. Allopurinol has a normal dose of 600 - 800 mg/day. Based on the Renal Pharmacotherapy,
allopurinol in CKD patients with GFR > 50 mL/minute/1.73 m?is recommended to adjust the dose to 200 mg once
a day, while in CKD patients with GFR < 10 mL/minute/1.73 m?, it is recommended to adjust the dose to 100 mg
once a day. In CKD patients with GFR 10 - 50 mL/minute/1.73 m?, it is recommended to adjust the dose to a
maximum of 150 mg once a day. In this study, there were CKD patients with GFR 10 - 50 mL/minute/1.73 m? who
received a dose of allopurinol 300 mg once a day, where this dose is inappropriate with the dose in the Renal
Pharmacotherapy.

Based on Table VIII, bisoprolol is the fourth most common medicine whose dosage is inappropriate with
the literature. Bisoprolol has a normal dose of 5 - 10 mg, a maximum of 20 mg, once a day. Based on the Renal
Pharmacotherapy, bisoprolol in CKD patients with GFR > 50 mL/minute/1.73 m? is recommended to adjust the
dose to 5 mg every 24 hours, while in CKD patients with GFR 10 - 50 mL/ minute/1.73 m?, it is recommended to
adjust the dose to 2.5 - 5 mg every 24 hours. In CKD patients with GFR < 10 mL/minute/1.73 m?, it is
recommended to adjust the dose to 2.5 mg every 24 hours (1 time per day). In this study, there were CKD patients
with GFR < 10 mL/minute/1.73 m? who received a dose of bisoprolol 5 mg once a day, where this dose is
inappropriate with the dose in the Renal Pharmacotherapy. The inappropriate of medicine doses received by
inpatient CKD patients with the Lexicomp and Renal Pharmacotherapy literature can be caused by considerations
from medical personnel who treat patients, regarding to the therapeutic needs of each inpatient CKD patients.®

Therapy Outcomes in Inpatient CKD Patients who Require Dosage Adjustments

Based on Table IX, of the 77 inpatients with CKD who required dose adjustments, there are 70 patients
were discharged from the hospital with improved therapy outcomes, and 7 patients were discharged from the
hospital with unimproved therapy outcomes. Of the 3 inpatients with CKD who did not require dose adjustments,
there are 2 patients were discharged from the hospital with improved therapy outcomes, and 1 other patient
was discharged from the hospital with unimproved therapy outcomes. Therapy outcomes in patients who require
medicine dose adjustments and therapy outcomes in patients who do not require medicine dose adjustments
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Table IX. Therapy Outcomes in CKD Patients who Require Dosage Adjustment

Therapy Outcomes in CKD Patients who Require

Dosage Adjustment Number of Patients Percentage (%)
Improved 70 90.91

Not Improved 7 9.09
Total 77 100

Table X. Therapy Outcomes and Appropriateness of Medicine Doses in CKD Patients

Therapy Outcome
| Not |
Dosage mproved ot Improved
Appropriateness
Dosage 6djustr.'nent . 121 medicines 7 medicines
Appropriate with The Literature
Dosage Adjustment 14 medicines 7 medicines

Inappropriate with The Literature

are known by looking at vital signs (such as body temperature, pulse, respiratory rate, and blood pressure),
laboratory results (serum creatinine level) and information about the condition of being discharge from the
hospital. Normal body temperature is in the range of 36.5 - 37.2°C, normal pulse is in the range of 60 - 100 times
per minute, normal respiratory frequency is in the range of 95 - 100%, normal blood pressure is in the range of
<120/80 mmHg, and normal serum creatinine is in the range of 0.6 - 1.3 mg/dL. The therapy outcome is said to
have improved if there is improvement in vital signs, laboratory result, and information about the condition of
being discharged from the hospital, while the therapy outcome is said to have not improved if there is no
improvement in vital signs, laboratory result, and information about the condition of discharge from the
hospital.” The limitations of this study are that a newer GFR calculation formula has not been used, and the
sample size is not large enough to provide a broader picture of dose adjustments in hospitalized CKD patients.

CONCLUSION

The majority of hospitalized CKD (Chronic Kidney Disease) patients are men. Most patients are in the age
range of 53 - 59 years. The severity of CKD is highest at stage 5. The most common comorbidity is hypertension.
The number of patients who required dose adjustments was 77 (96.25%) patients. The number of medicines
requiring dose adjustment was 149 (34.89%) medicines. There were 128 (85.91%) medicines with doses
appropriate to the literature, while there were 21 (14.09%) medicines with doses inappropriate to the literature.
Therapy outcomes improved in 70 (90.91%) patients who required dose adjustments, and did not improve in 7
(9.09%) patients who required dose adjustments. It is recommended to use a new formula such as eGFR using
CKD-EPI when calculating a patient’s GFR, and collecting data with a larger number of samples.
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ARTICLE INFO ABSTRACT
Submitted : 24-08-2023 Background: The contribution of the community through their
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Objectives: This study aims to analyze the relationship between
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obtained through convenience sampling. Inclusion criteria include the
Corresponding Author Email: community domiciled in Bungkulan Village, aged 218 years, and is
agustinanila.y@gmail.com willing to be involved in research, while respondents who didn’t fill in

the complete questionnaire are excluded from research. Data was
collected using self-developed offline questionnaire. The relationship of
knowledge, attitudes, and practices was analyzed by multiple linier
regression and Spearman-rho test (95% Cl).

Results: Findings showed that the majority of respondents were aged
25-29 years old (30.32%), male (76.13%), graduated from high school
(65.16%), worked (89.68%), didn’t experience comorbidities (96.13%)
and AESI (87.10%), lack of knowledge (53.29 + 23.24) but has a good
attitude (75.18 £ 11.55) and practices (84.06 + 16.17) related to the
implementation of the COVID-19 vaccination. There is a significant
relationship between knowledge with attitudes (r = 0.352; p = <0.001)
and attitudes with practices (r = 0.257; p = <0.001), also knowledge and
attitudes simultaneously influence the practice of Covid-19 vaccination
(p=<0.001).

Conclusion: A person's attitudes and practices in a positive direction
tend to begin with good knowledge. Strong sources of public health
information and communication are necessary to develop good
knowledge.

Keywords: attitudes; COVID-19; knowledge; practices; vaccination

INTRODUCTION

The coronavirus disease 2019 (COVID-19) has rapidly spread across the world, causing numerous deaths
including in Indonesia. Bali, in particular, has experienced a significant rise in daily cases and deaths due to COVID-
19. As of August 30, 2021, Bali Province has recorded the highest number of COVID-19 cases, with a total of
105.894 confirmed positive cases since 2020. Out of those, 6.221 people were hospitalized, 96.176 people have
been declared cured, and 3.497 people have lost their lives due to the virus.! This increase in cases is due to high
community mobility, and the reopening of Bali's tourism industry during the New Normal Bali era in July 2020.
As a result, Bali's economy has contracted significantly, reaching -10.98%, especially in the second quarter of
2020.2

To effectively combat the spread of COVID-19, the World Health Organization (WHO) strongly
recommends taking preventative measures such as increasing the body's defense system through vaccine
administration and implementing health protocols. These protocols include diligently washing hands with soap
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and running water, maintaining a safe distance from others while talking, avoiding touching your face with dirty
hands, wearing a mask, and covering your nose and mouth when coughing. Vaccines are widely recognized as
the most effective and economical way to prevent infectious diseases.>* As a result, governments across the
globe, including Indonesia, have implemented vaccination programs to combat the pandemic and return the
world to normalcy.

Vaccination activities must ensure several critical factors, such as providing accurate information and
education on vaccine eligibility, potential risks, administering the vaccine, and procedures for vaccinating the
public. These aspects are essential to ensure the smooth functioning of the vaccination program and safeguard
the community from any harm.> The research conducted by Mardiono et al® highlights that there are still
challenges in implementing the COVID-19 vaccination program, such as non-compliance and community
reluctance to follow instructions. The primary among these is the lack of clear and accurate information available
to the public, leading to a lack of understanding and fear of vaccination. Additionally, the spread of false
information, such as vaccines being dangerous and containing fatal side effects, is further contributing to this
issue.®’

The lack of information certainly poses a significant challenge to developing healthy behavior, particularly
in influencing attitudes and practices toward the COVID-19 vaccination program. Abdul et al® conducted
thorough research that revealed several multilevel predictors that explain people's non-compliance with
government regulations and advice during the COVID-19 pandemic and one of the key factors is knowledge,
especially at the individual level. Furthermore, the area of residence also has a substantial impact on individual
knowledge, which in turn affects attitudes and perceptions regarding information about COVID-19. The
perception of the benefits of Covid-19 is a crucial factor that determines people's willingness to get vaccinated.’
There are stark disparities between the communication and information flow in rural and urban communities.
The residents of urban areas can easily access electronic devices with robust internet signals. On the other hand,
rural communities often struggle with limited access to communication and information, even if they possess
devices, due to weak internet signals. This is especially true for those residing in highland or mountainous areas.°
Research by Toar (2020) also found that limited access to health information can lead to low levels of health
literacy during the COVID-19 pandemic.!!

Extensive research has been conducted in different regions of Indonesia to analyze people's knowledge,
attitudes, and practices regarding COVID-19 vaccination. In Badung Regency, Bali, Noviyanti et al'? conducted
research on communities and discovered that there were discernible differences in community practices after
COVID-19 vaccination based on their level of knowledge (p>0.05), but the research did not explain the aspect of
attitude. According to a study conducted by Hadning et al*® in the Riau community of Indonesia, respondents
exhibited a profound understanding of COVID-19 vaccination and exhibited highly positive attitudes and
behaviors towards it. Although the study did not analyze the correlation between these variables, the results
strongly indicate that the respondents are well-informed and supportive of COVID-19 vaccination efforts.3 The
research conducted in a community in South Sumatra by Yonantriza et al** has revealed a significant correlation
between knowledge and attitudes toward receiving the COVID-19 vaccine, albeit partially. However, no
simultaneous report was made on the influence of both knowledge and attitudes on the practice of receiving the
COVID-19 vaccine.'*National research in Indonesia has also been carried out by Efendi et al*>, which showed that
there is a significant relationship between knowledge, attitudes, and self-confidence toward compliance with
COVID-19 vaccination in young adults. However, the response rate was limited since the questionnaire was
distributed online to rural communities.'> Based on the above background, researchers are interested in
analyzing the partial and simultaneous relationships between knowledge, attitudes, and practices of the
community regarding the COVID-19 vaccination program, particularly in rural areas in Bungkulan Village,
Buleleng Regency, Bali.

METHODS
Study design

This is an observational study that was conducted from June to July 2023, employing a cross-sectional
design with data collected during that specific timeframe. It delves into the knowledge, attitudes, and practices
of the of the residents of Bungkulan Village, Buleleng Regency, Bali, concerning the implementation of the Covid-
19 vaccination program.
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Population and samples

This study involved a total of 155 respondents, obtained through a convenience sampling technique. All
respondents were thoroughly screened and confirmed to meet the research's inclusion and exclusion criteria.
Only native people or those who live in Bungkulan Village and have lived there since before COVID-19 was
declared a pandemic until the time of data collection were eligible to participate. Additionally, participants were
required to be at least 18 years old, have received socialization about COVID-19 vaccination, and be willing to
participate in the research by filling out an informed consent form. The only exclusion criteria were those who
did not complete the questionnaire.

Study instruments

The research instrument utilized in this study is a self-developed questionnaire. The questionnaire was
meticulously adjusted to the conditions and references in the form of regulations in Indonesia regarding the
COVID-19 vaccination program issued by the Ministry of Health of the Republic of Indonesia including Decree of
the Minister of Health of the Republic of Indonesia Number 4638 of 2021 and Regulation of the Minister of Health
of the Republic of Indonesia Number 23 of 2021 concerning Technical Guidelines for Implementing Vaccination
COVID-19, as well as Circular Number HK.02.02/11/252/2022 concerning Advanced Dose (Booster) COVID-19
Vaccination.'®718 The construct of the questionnaire for each variable of knowledge, attitude, and practice was
expertly adapted from research by Singh et al.’® The questionnaire to assess knowledge comprises 15 questions
(Q) that cover various domains, including the definition and benefits of vaccines (Q1, Q2, Q3), vaccination
program targets (Q4, Q5, Q6), vaccination facilities and services (Q7, Q8), vaccination costs (Q9), also dosage,
side effects, and vaccination procedures (Q10, Q11, Q12, Q13, Q14, Q15).2°The questionnaire to assess attitudes
consists of 10 questions that cover domains such as prevention attitudes (Q1, Q2, Q3, Q4), health-seeking
attitudes (Q5, Q6, Q7, Q8), and risk considerations (Q9, Q10).%° The questionnaire to assess practice consists of
10 questions that cover domains such as prevention behaviors (Q3, Q8, Q9, Q10) and health-seeking behaviors
(Q1, Q2, Q4, Q5, Q6, Q7).2° Before distributing the questionnaire, the researcher ensured that it had undergone
rigorous validity testing using the Content Validity Index (CVI) method. The obtained CVI value was >0.80, as
assessed by two experts who are doctors in charge of implementing the COVID-19 vaccination program,
amounting to CVI=1.000. The questionnaire also underwent reliable testing using the internal consistency
method through Cronbach's alpha value. The questionnaire was declared reliable as the alpha value was greater
than the r table based on the number of test respondents (> 0.361). This was carried out on 30 test respondents,
with consecutive alpha values for each variable of 0.590, 0.751, and 0.674.20%

Data collection

Data was collected through a questionnaire comprising two parts: a form to gather the respondent's
personal information and a questionnaire to assess their knowledge, attitudes, and practices concerning the
implementation of the COVID-19 vaccine program. The form for personal information collects data on the
respondent's age, gender, education level, working status, vaccination status, history of iliness, and any Adverse
Event of Special Interest (AESI) experienced after receiving the COVID-19 vaccine. These events include local
reactions such as swelling, pain, redness at the injection site, and cellulitis, and systemic reactions such as
headache, fever, weakness, muscle pain, and joint pain. Other reactions include allergic reactions such as
syncope, anaphylactic reactions, edema, and urticaria.?>?3>?* Only fever was reported by respondents after
receiving the COVID-19 vaccine in this study, despite the presence of many potential AESls.

Data analysis

When assessing the answers to the knowledge and practice questionnaire, the Guttman scale is used. A
score of 1 is given to answers that are correct or "yes," while a score of 0 is given to incorrect answers, "don't
know," or "no." The results of the questionnaire are calculated as a percentage by adding the scores from correct
answers and dividing by the maximum score. This percentage is then multiplied by 100 and categorized as poor
(£55%), sufficient (56-75%), or good (276%) based on achievement criteria.?> The attitude questionnaire uses a
Likert scale, with positive questions and answer choices ranging from "1=Disagree" to "4=Strongly agree."
Responses from each respondent are calculated by adding the scores for each question, dividing by the maximum
scale, and multiplying by 100. The average level of response for each respondent is categorized as extremely
poor (<20%), poor (20-39.9%), moderate (40-59.9%), good (60-79.9%), and excellent (80-100%).2° The
sociodemographic characteristics of respondents are analyzed descriptively and presented as frequencies and
percentages. To identify the relationship between variables, the Spearman-rho correlation test is used because
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the data is not normally distributed (p<0.001), then a multivariate statistical test (linear regression model) is
carried out with a confidence level of 95% to determine the variables (between knowledge and attitude, and
simultaneously) that have the most influence on practice.

RESULTS AND DISCUSSION
Overview of Respondent Characteristics

The study's findings demonstrate that the majority of respondents were males (76.13%) over 40 years old
(22.58%) (Table 1). These results are consistent with the research conducted by Nuraini et al?” which also noted
that the majority of their respondents fell within this age range (41.5%). It is important to note that people in
this age group are still highly productive and receptive to new information, knowledge, and ideas.?® As individuals
age, their level of maturity and strength in thinking increases, and their accumulated experience better prepares
them to face different situations.?® Furthermore, prior research conducted by Putra et al®® corroborates our
study's outcomes that most respondents were men (55.3%). Men are often perceived to have more leisure time
and to be more conscious of their health, which makes them more likely to engage in healthy behaviors.3°

The other results revealed that the majority of respondents had completed high school education
(65.16%) and were employed in the private sector (70.97%). This aligns with previous research by Putra et al3°
which also found that the majority of respondents had secondary or higher education (62.3%) and were
employed (42.1%). Other studies by Baroroh et al®! and Handayanti & Gunawan3? have demonstrated that
education level can significantly influence a person's thoughts and boost their knowledge. Further, according to
Situmorang and Yosi (2013), work experience can be a crucial factor in helping individuals gain valuable
knowledge and experience, either directly or indirectly.33

This study provides valuable insights into the disease history and AESI of respondents who received the
COVID-19 vaccine. The results indicate that the vast majority of respondents (96.113%) had no history of disease,
and the majority (87.10%) did not experience AESI after receiving the vaccine injection (Table I). These findings
highlight the significant role that the history of disease and the potential for AEFI plays in shaping the
community's attitude towards COVID-19 vaccination. Research conducted by Tuloli et al** and Ratnasariani et
al® supports the notion that individuals with a history of the disease are less likely to participate in or receive
COVID-19 vaccination compared to those without a history of the disease. The Indonesian Ministry of Health has
also emphasized that vaccines are only given to healthy individuals.3® People with uncontrolled comorbidities
such as hypertension or diabetes are not eligible to receive the COVID-19 vaccine. Before receiving the vaccine,
all participants undergo a thorough medical check-up, and those with comorbidities must get approval from their
treating doctor. This strict protocol is in place because people with accompanying or comorbid diseases tend to
have a weak immune system, which makes it challenging to form antibodies.?”

Research conducted by Kholidiyah et al3® have shown that misinformation about AESI related to the
COVID-19 vaccine can cause doubt and anxiety in individuals. Similarly, a study by Farsida et al3® revealed that
many people still struggle with the decision to undergo COVID-19 vaccination due to anxiety, doubt, or rejection,
particularly because of poor knowledge about the vaccine. However, seeking accurate and reliable information
about COVID-19 vaccination can help reduce these negative emotions and promote informed decision-making.3°
It is important to note that vaccines, including the COVID-19 vaccine, generally do not cause significant reactions
in the body. Mild local or systemic reactions such as pain at the injection site or a mild fever are natural and
expected parts of the body's immune response.?? Several factors can influence the occurrence of AESI, including
the individual's immune system and overall health, coincidental reactions, and vaccine components like
adjuvants, stabilizers, and preservatives. Nonetheless, it is crucial to remember that the side effects of COVID-19
vaccination are typically mild and not harmful. In rare cases, side effects can occur due to incorrect injection
procedures or anxiety associated with the fear of needles.?4041

Respondents Knowledge

According to the respondents' data, it is evident that the average level of knowledge attainment (%) falls
under the "poor" category, as demonstrated in Table Il. This finding is consistent with the research conducted by
Yonatriza et al'*, which asserts that most respondents still lack sufficient knowledge about COVID-19 vaccination.
The inadequate knowledge levels could be attributed to the lack of information about the significance of the
COVID-19 vaccination program. Moreover, the abundance of misinformation and fake news in society has led to
the formation of misconceptions among people.}#*>
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Table I. Sociodemographic characteristics

Charateristic N (155) %

Age (years old)

1. 18-20 16 10,32

2.21-24 28 18,06

3. 25-29 47° 30,32

4. 30-34 21 13,55

5. 35-40 8 5,16

6. >40 35 22,58
Sex

1. Male 1182 76,13

2. Female 37 23,87
Education level

1. Elementary school 2 1,29

2. Middle school 8 5,16

3. High school 1012 65,16

4. Higher education 44 28,39
Employment status

1. Unemployed 16 10,32

2. Private sector employee 1102 70,97

3. Entrepreneur 26 16,77

4. Laborer 1 0,65

5. Farmer 2 0,13
Comorbidities

1. No 1492 96,13

2. Yes (hypertension) 6 3,87
AESI COVID-19 vaccination

1. No 1352 87,10

2. Yes (fever) 20 12,90

Abbreviation: (a), highest frequency; SD, the standard of deviation; COVID-19, Coronavirus disease-19; AESI, Adverse Event of Special
Interest

Table Il. Overall knowledge of the COVID-19 vaccination implementation

No. Categories N (%) Mean (SD)
1. Poor (<55%) 94 (60.64) 37.73 (11.81)
2. Moderate (56-75%) 33 (21.30) 65.45 (5.05)
3. Good (76-100%) 28 (18.06) 91.19 (8.18)

Total 155 (100) 53.30(23.32)

Abbreviation: SD, the standard of deviation; COVID-19, Coronavirus disease-19

Having substantial knowledge about the COVID-19 vaccine is essential in shaping people's decisions and
intentions to get vaccinated, which is crucial for the success of the vaccination program.*? To educate and
communicate with the public about COVID-19 vaccination, various promotional activities can be conducted
through different media channels, such as outreach programs, health campaigns, and personal approaches, both
offline and online.** Many factors can influence a person's knowledge level, including their educational
background, age, and employment status, as well as external factors like cultural and environmental factors.*
However, with proper education and communication, it is possible to increase people's understanding of the
vaccine, which can lead to higher vaccination rates.*

Our recent studies have indicated limited knowledge among respondents regarding COVID-19 vaccination
in several domains, which include definition and benefits, program targets, also dosage, side effects, and
procedures (Table IIl). Faisal et al° have reported that low awareness levels about the advantages and
effectiveness of the COVID-19 vaccine can lead to negative perceptions, potentially increasing the likelihood of
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Table Ill. The respondent's knowledge domain descriptions of the COVID-19 vaccination implementation

No. Domains Range of score Mean (SD)
1.  Definition and benefits 0.00-100.00 39.57 (37.37)
2. Program targets 0.00-100.00 47.10 (28.12)
3. Facilities and services 0.00-100.00 80.00 (34.47)
4. Costs 0.00-100.00 72.90 (44.59)
5.  Doses, adverse effects, and procedures 0.00-100.00 51.08 (30.19)

Abbreviation: SD, the standard of deviation; COVID-19, Coronavirus disease-19

refusal to get vaccinated. To encourage people to get vaccinated, it is essential to disseminate accurate
information about the vaccine's efficacy, safety, targets, and vaccination procedures.** The resulting study by
Rosiana et al conducted at a community health center in Indonesia also explained that public knowledge about
COVID-19 vaccination includes a comprehensive understanding of the vaccine's dosage, side effects, and
vaccination procedures.*®

Respondents Attitudes

The data indicates that respondents' attitudes towards the COVID-19 vaccination program are
overwhelmingly positive, according to Table IV. The average attitude achievement falls under the "good"
category. These findings are supported by research conducted by Widjaja et al*’, which revealed that both health
workers and the general public had very positive attitudes toward the implementation of the COVID-19
vaccination program (99% and 94%, respectively). Similarly, research conducted by Mamoto et al*® reported that
a majority of respondents had positive attitudes toward COVID-19 vaccination (64.1%). It is worth noting that
having a positive attitude towards COVID-19 vaccination is crucial as it is a strong indicator of an individual's
decision to seek vaccination services.*

The mean value of each attitude domain is close to the overall mean value of all attitudes, as shown in
Table V. In this research, attitudes related to health-seeking are beliefs, feelings, or intentions that help people
seek the COVID-19 vaccine at a health service without any difficulty, at no cost. This enables people to feel less
anxious about the transmission of COVID-19. Furthermore, a preventive attitude is the belief that COVID-19
vaccination, as instructed by the government and assisted by health workers, can help prevent the transmission
of COVID-19 for both the community and individuals. The third attitude domain is risk consideration, which is the
belief that the COVID-19 vaccine is safe for the public, and people should remain vigilant even after vaccination.
These three attitude domains encourage people to participate in vaccination activities and help shape society's
efforts to prevent the spread of COVID-19. By agreeing and taking real action to participate in the COVID-19
vaccination program, people can protect themselves and others from exposure to the virus. This is an effort to
break the chain of the COVID-19 pandemic and shows the belief that the Indonesian people can fight and control
the transmission of COVID-19 through the vaccination program.34

A study conducted by Al-Jayyousi et al investigated the various factors that impact people's attitudes
toward getting vaccinated against COVID-19. The study found that demographic characteristics play a significant
role. For instance, elderly individuals are more willing to receive the vaccination in comparison to younger adults
who may exhibit indifference or have doubts about the vaccine's safety and efficacy. Additionally, a person's
level of literacy in obtaining information and knowledge about COVID-19 vaccines, such as their efficacy and
safety, can also influence their attitude toward vaccination. Factors such as gender, race, ethnicity, religion,
culture, health conditions, employment status, marital status, and location of residence also play a role in shaping
one's attitude toward vaccination. The study also identified low levels of trust in the government and vaccine
manufacturers as potential barriers to vaccination.>°
Respondents Practices

The study shows that respondents have achieved an average practice score of 84.06% + 16.17% in
implementing the COVID-19 vaccination program, which is a good achievement within the range of 80-100%. The
results of this research are consistent with previous studies conducted by Putra et al** and Mamoto et al.*8, which
confirm that the majority of respondents exhibit good practices (65%; 66.7%) in implementing COVID-19
vaccination. This positive trend in good practices can be attributed to the respondents' strict adherence to the
government's directions and policies related to COVID-19 vaccination.”® The government has set a target of

JMPF Vol 14(3), 2024 197



Knowledge, Attitudes, and Practices in Bungkulan Buleleng Village

Table IV. Overall attitude toward the COVID-19 vaccination implementation

No. Categories N (%) Mean (SD)
1.  Extremely poor (0%-19.99%) 0 0
2. Poor (20%-39.99%) 0 0
3. Moderate (40%-59.99%) 7 (4.51) 55.36 (2.47)
4.  Good (60%-79.99%) 89 (57.41) 68.57 (4.98)
5. Excellent (80%-100%) 59 (38.06) 87.50 (6.90)
Total 155 (100) 75.40 (11,58)

Abbreviation: SD, the standard of deviation; COVID-19, Coronavirus disease-19

Table V. The respondent's attitude domain description of the COVID-19 vaccination implementation

No. Domains Range of score Mean (SD)
1. Prevention 25.00-100.00 74.52 (14.64)
2.  Health-seeking attitude 50.00-100.00 74.40 (13.86)
3.  Risk considerations 50.00-100.00 78.06 (15.69)

Abbreviation: SD, the standard of deviation; COVID-19, Coronavirus disease-19

Table VI. Overall practices toward the COVID-19 vaccination implementation

No. Categories N (%) Mean (SD)
1. Poor (<55%) 7 (4.51) 45.71 (7.28)
2. Moderate (56-75%) 40 (25.80) 66.00 (4.90)
3.  Good (76-100%) 108 (69.68) 93.24 (7.91)

Total 155 (100) 84.07 (16.22)

Abbreviation: SD, the standard of deviation; COVID-19, Coronavirus disease-19

achieving herd immunity, and the respondents have taken the directives and policies seriously, which has
contributed to their excellent practices.>> Moreover, respondents are also well aware of the risks associated with
contracting COVID-19, and that has further encouraged them to follow the best practices in implementing the
COVID-19 vaccination program.>?

According to this study, despite the domain of prevention behaviors having a slightly lower value than the
overall practice average, it still falls under the category of good practice (Table VII). Prevention behaviors involve
the conscious efforts taken by the community to prevent COVID-19, including getting vaccinated adhering to
health protocols, and encouraging others to do the same. These practices are known to significantly improve
personal and social health.’® In countries like Singapore®® and Thailand®, individuals who have received
vaccination continue to follow protective measures with the same level of diligence as before getting vaccinated,
leading to a significant reduction in COVID-19 morbidity and mortality. Research conducted by Ngamchaliew et
al** cites several reasons for this behavior, such as concerns about the emergence of new virus variants due to
SARS-CoV-2 mutations, the efficacy of the vaccine, and apprehension regarding the side effects of using mixed
and matched vaccines.

The Relationship between Knowledge and Attitudes

The results of the correlation test demonstrate a significant and positive relationship between knowledge
and attitudes towards the COVID-19 vaccination program. The significance value (p) was 0.001 (<0.005), and the
correlation coefficient (r) was 0.587 (Table VIIl), indicating that individuals with a higher level of knowledge are
more likely to have positive attitudes towards the program. Previous research by Putri et al* also showed that
knowledge and willingness to be vaccinated against COVID-19 are correlated (p=0.000). Knowledge plays a
critical role in shaping individuals' attitudes and practices, serving as an essential domain for the formation of
real-world practices. Good knowledge can positively influence attitudes, which in turn leads to positive practices.
On the other hand, a lack of public knowledge can lead to negative attitudes.>® Greyling and Rossouw in their
research suggest that providing additional information about vaccine safety and side effects can increase positive
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Table VII. The respondent's practice domains description of the COVID-19 vaccination implementation

No. Domains Range of score Mean (SD)
1.  Prevention behaviors 25.00-100.00 76.29 (1.12)
2.  Health-seeking behaviors 33.33-100.00 89.25 (0.96)

Table VIII. The relationship between respondent’s knowledge and attitude toward COVID-19 vaccination
implementation

K A (N (Mean (SD)) Total N r value p value
E G M P EP

G 23 5 0 0 0 28 0.587**  <0.001*
(91.41 (6.43))  (76.00 (1.37))

M 16 16 1 0 0 33
(86.56 (6.18)) (71.25 (4.65))  (57.50(0.00))

P 20 68 6 0 0 94
(83.75 (5.99)) (67.39 (4.56))  (55.00 (2.74))

Total N 59 89 7 0 0 155

Abbreviation: (*) significant at the 0.05 level; (**) significant at the 0.01 level; K, knowledge; A, attitude; G, good; M, moderate; P, poor; E,
excellent; EP, extremely poor; SD, the standard of deviation; COVID-19, Coronavirus disease-19

attitudes toward vaccines, which can help build public trust in vaccines. However, strict regulations and
increasing vaccine accessibility are also crucial factors that need to be taken into consideration.®’

The Relationship between Attitudes and Practices

The results from Table Xl indicate a significant and positive correlation between attitudes and practices
related to the implementation of the COVID-19 vaccination program (p-value was <0.001; r-value was 0.566).
This means that individuals who have positive attitudes towards the COVID-19 vaccination program are likely to
have better practices in implementing it. These findings are consistent with previous research conducted by
Angelina and Tjandra®® that suggested a positive correlation between attitudes and practices. The study's results
also align with research conducted by Hutapea et al*°, which found a relationship between attitudes and
practices related to willingness to receive COVID-19 vaccinations (p=0.004).

The Influence of Knowledge and Attitudes on Practice

The data presented in Table X affirms that both knowledge and attitudes significantly influence the
implementation of COVID-19 practices (p<0.05), whether considered separately or together. However, the study
shows that knowledge and attitudes combined only account for 34.2% of the respondents' practices, with other
factors playing a decisive role. This finding is supported by Kimbler et al® who explain that people's fear of COVID-
19 infection, normative beliefs, interpersonal concerns, and personality traits, such as agreeableness and
openness, have a positive correlation with vaccination activities, along with their knowledge and attitude. In
addition to this, workplace requirements, community culture, family support, personal experience with COVID-
19, and sociodemographic factors like age, income, employment, and education level also affect people's
practices.141546

We acknowledge that certain limitations in this research could potentially cause bias or variations in the
results. The sample size was limited due to restricted access and time for data collection, which may have
introduced bias in the research. This research did not differentiate between individuals who had received the
COVID-19 vaccine and those who had not, the absence of data regarding the type of vaccine received, nor did it
distinguish between individuals who had received different vaccine doses or those who were part of priority
groups, such as health workers and the general public. This could affect the understanding of each group's
response to the vaccination outreach. Additionally, the research uses self-report questionnaires to measure
different variables, which are subject to the respondents' memory and perception. Despite these limitations, the
research suggests that there is potential to improve vaccination practices by increasing knowledge and
promoting positive attitudes. We believe that this can be achieved through various efforts, such as strengthening
information and communication sources related to public health and implementing strict regulations, policies,
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Table XI. The relationship between respondent’s attitudes and practice toward COVID-19 vaccination
implementation

A P ((N (Mean (SD)) Total N r value p value
G M P

E 55 3 1 59 0.566** <0,001*
(96.18 (5.77)) (70.00 (0.00)) (50.00 (0.00))

G 48 36 5 89
(89.79 (8.38)) (79.52 (13.88)) (71.86 (15.03))

M 5 1 1 7
(94.00 (8.94)) (60.00 (0.00)) (30.00 (0,00))

P 0 0 0 0

EP 0 0 0 0

Total N 108 40 7 155

Abbreviation: (*) significant at the 0.05 level; (**) significant at the 0.01 level; A, attitude; P, practice; G, good; M, moderate; P, poor; E,
excellent; EP, extremely poor; SD, the standard of deviation; COVID-19, Coronavirus disease-19

Table X. Factors that influence respondent’s practices in carrying out COVID-19 vaccination include
knowledge and attitudes

Variable p-value R? value
Knowledge to practices? <0.001* -
Attitudes to practices® <0.001*
Knowledge and attitudes toward practices® <0.001* 0.342

Abbreviation: (*) significant at the 0.05 level; (a), partial regression test; (b), simultaneous significance test; COVID-19, Coronavirus disease-
19

or standards.>”®® We appreciate the importance of these efforts and believe that they can support the
implications of this research.

CONCLUSION

This research shows that there is a significant relationship between knowledge, attitudes, and practices
related to the implementation of the COVID-19 vaccination program with an illustration of the average
percentage achievement of respondents who are classified as having poor knowledge, but who have good
attitudes and practices. There needs to be support from strong sources of information and communication in the
community to avoid fake and untrue news so that it can increase the potential for attitudes and practices of
vaccination in a positive direction, that vaccination is carried out because of the benefits it provides for oneself
and society, not because it follows a certain trend in society.
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practices.

Results: The results showed that the age group of 36-45 years had the
most significant percentage of participation, with 103 individuals. The
sample consisted of 235 females, 59.3% of the total participants.
Respondents had a sufficient level of knowledge (39.6%), good attitudes
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INTRODUCTION

The World Health Organization (WHO) defines self-medication as individuals selecting and using drugs to
address illnesses or symptoms they have identified themselves. Self-medication is taking medicines without a
physician’s advice, and it has become more common in developing countries. The root cause could be anything
from a shortage of physicians to financial factors. However, most people are not aware of the ill effects and drug
reactions brought on by self-medication. Medication also relates to the act of excessively utilizing prescribed
medicine for oneself or other family members, particularly in the case of young people or the elderly. Self-
medication is managing minor ailments without seeking medical advice to promptly and efficiently alleviate
symptoms. This practice is commonly employed to minimize strain on healthcare facilities, particularly in remote
locations that lack sufficient medical personnel and accessibility.? The use of self-medication has the potential to
decrease the amount of time patients have to wait for doctor's appointments. It may also reduce medical costs
by conserving limited medical resources for less severe conditions. Nevertheless, engaging in untimely self-
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medication practice can lead to health hazards such as inaccurate self-diagnosis, adoption of wrong therapy,
prolonged and excessive usage, detrimental side effects, adverse drug reactions, the inability to seek appropriate
medical guidance promptly, and polypharmacy.>* Moreover, engaging in self-medication can result in drug
interactions that could have been avoided if the patient had sought treatment from a qualified healthcare
professional.®

Self-medication is a global phenomenon, and its prevalence has varied across different countries; for
example, in developing countries, such as India, 60%°, Vietnam 83.3%, Nepal 38.2%°%, Ethiopia 78.2%°. Based on
Central Bureau of Statistics (BPS), self-medication in Indonesia reached 61.35% in 2015 and increased to 84.23%
in 2021. ¥ The increasing prevalence of self-medication can be ascribed to a multitude of variables, including the
desire for self-care, concern for ill family members, limited access to healthcare facilities, and unavailability of
medications, as well as time and financial limitations. Ignorance, misconceptions, widespread advertising, and
the accessibility of drugs in non-pharmacy establishments further contribute to this rising phenomenon.!

To be able to do good self-medication, one of the things needed is sufficient knowledge. Some research
results show that knowledge about self-medication still needs to be improved. For example, a study in Saudi
Arabia showed that the level of community knowledge of self-medication was 49.3%'?, while Ahmad's research
in rural India showed similar results; the level of community knowledge was 24%.%3 Data in Indonesia also shows
that knowledge still needs to improve. There are still few studies in rural areas of Central Java, so this research
is necessary.

This study examined medication knowledge, attitude, and practice among residents in Grobogan district,
Central Java Province, Indonesia. Our goal was to identify the factors that influence knowledge among residents.
Additionally, we aimed to support pharmacists, particularly in the community, by enabling them to provide
appropriate pharmacy services and conduct public education activities on rational drug use.

METHODS
Study design

A quantitative, cross-sectional study was conducted in Grobogan District, Central Java, between
November 2022 and January 2023.

Population, samples and data collections

The sample was obtained by convenience sampling, based on the following inclusion criteria: individuals
who have engaged in or are currently practicing self-medication during the past 6 months, are seeking to
participate as a respondent, and are at least 18. The exclusion criteria include those employed in the healthcare
field or with a healthcare background and those with visual, auditory, or communication problems.

The sample size was determined using Raosoft!* software with a population size of Grobogan citizents is
1.5 million?®, power of 80%, response distribution of 50%, and confidence interval and margin of error set at 95%
and 5%, respectively. The minimum required sample size was 385. The number of samples obtained through this
study was 396 respondents.

The sampling process was conducted in person by visiting respondents directly, and questionnaires were
distributed to each eligible participant who met the inclusion criteria of this study. Individuals who expressed
willingness to participate in the study were requested to complete and sign an informed consent form. Before
this, the research goal was clarified to the participant, and the confidentiality of the respondents' identities was
guaranteed.

Study instruments

This study employed a questionnaire research instrument with four sections: demographic information,
knowledge, attitudes, and practice. The initial segment (six questions) concentrated on sociodemographic traits
such as gender, age, educational attainment, monthly income, and prevalent illnesses managed through self-
medication. The second, third, and fourth sections contain 15 questions to assess knowledge, attitude, and
behavior about self-medication. The questionnaire was based on previous research'>!® and the Ministry of
Health Indonesia Guidelines?’.

The knowledge variable question is a closed-ended inquiry with response alternatives of "True," "False,"
and "Don't Know." The questionnaire measures the respondent's attitude towards self-medication using a Likert
scale format. Scales ranging from strongly disagree, disagree, neutral, agree, and strongly agree, with scores
ranging from 1 to 5. Inquiries regarding practice variables with "Yes" and "No" response choices.
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The questionnaire's validity was assessed using Pearson's Product Moment correlation coefficient. The
validity test was conducted using a sample size of 40 respondents. The validity test findings for the knowledge,
attitude, and practice questionnaire indicated that all 15 statement questions were valid. This determination was
based on the estimated r value, which exceeded the critical r table value of 0.312.

The reliability of the questionnaire in this study was assessed using the Cronbach's Alpha test method.
The Cronbach's Alpha values obtained during reliability testing for each statement's knowledge, attitude, and
practice variables are 0.728, 0.745, and 0.734, respectively. Based on this result, it can be inferred that the
questionnaire utilized in this study yields reliable and consistent outcomes. Cronbach's Alpha value is more
significant than 0.6, meaning all questions are reliable.

Data Analysis

The collected data was inputted into a Microsoft Excel spreadsheet and afterward exported to the
statistical analysis software (SPSS, 25 version). Both descriptive and analytical methods were used to evaluate
the data. The knowledge, attitudes, and practice level is classified as “High” for knowledge or "Good" for attitude
and practice if the total score reaches 75%. If the score is below 75%, it is labeled "poor" for knowledge and
“bad” for attitude and practice. Descriptive analysis described demographic data, self-medication knowledge,
attitudes, and practice. Bivariate and multivariable logistic regression analyses were employed to determine
genuinely linked components and manage confounding influences. Independent variables with a p-value of less
than 0.25 were chosen for multivariable logistic regression analysis. The odds ratio (OR) with a 95% confidence
interval (Cl) and the associated P-value were calculated for each variable. A P value less than 0.05 has been
considered statistically significant.

RESULTS AND DISCUSSION
Characteristic of respondents

During this study, 396 participants met the inclusion criteria and agreed to follow the research. Data was
collected by directly visiting community residences or attending community groups. Out of all the participants,
the age group of 36-45 years had the most significant proportion, with 102 individuals accounting for 25.8% of
the total. The average age of the participants recruited in this study was 40.30+14.80. More than half are female,
with 235 (59.3%) individuals. Regarding the education level, 154 participants (38.9%) had completed high school,
while 94 participants (3.5%) had only attended primary school. By occupation, according to the data, 116
individuals (29.3%) were classified as housewives, while 93 individuals (23.5%) were categorized as privately
employed. There were only 9 individuals whom the government hired. Of the participants, 364 individuals,
accounting for 91.4%, had a monthly income equal to or below IDR 1,800,000. IDR 1,800,000 is the regional
minimum wage in the Grobogan District. Table | displays the distribution of participants based on their general
characteristics.

The prevalence of self-medication is higher among individuals aged 36-45 compared to those in older age
groups. This finding aligns with a study conducted in India **, China'®, Ethiopia®®, and Irag®®, which reported that
self-medication is more prevalent among young than older people. Women and homemakers predominantly
engaged in self-medication in this study. This finding is consistent with previous studies.?’ Housewives
responsible for the family's well-being are more inclined to engage in self-medication to save time and reduce
doctor visits.

The mean knowledge score about medication among Grobogan residents, Central Java province, was
70.24+15.96, with "high" knowledge levels. The scores were classified as "high" in 150 (37.9%) participants and
"poor" in 246 (62.1%) participants. The disparities in medication scores were statistically significant. Meanwhile,
the overall attitude and practice scores were “good” according to the scoring standard, averaging 75.35+9.85
and 83.04+11.43, respectively. The majority of respondents, 223 (56.3%) in total, assessed the attitude as "good,"
while 173 (43.7%) respondents scored it as "bad." Thus, regarding self-medication practice, 297 (75%)
respondents were assessed as having a "good" score, and 99 (25%) respondents were rated as having a "poor"
score.

lliness treated by self-medication

The most prevalent ailment managed through self-medication among the population is illustrated in
Figure 1. According to the study findings, the most pervasive ailments for which self-medication is practiced are
headache, influenza, and cough. The number of participants who engaged in self-medication were 142, 117,
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Figure 1. The most common disease treated with self-medication in the community

Table I. Socio-demographic Characteristics of Studied

Variables N =396 Percentage (%)
Age group (years)
18-25 81 20.5
26-35 77 19.4
36-45 102 25.8
46-55 59 14.9
56-65 60 15.2
>65 17 4.3
Gender
Male 161 40.7
Female 235 59.3
Education level
Primary school 94 23.7
Junior high school 103 26.0
High school 154 38.9
Undergraduate/Post 45 11.4
Employment status
Unemployed 45 11.4
Government employee 9 2.3
Private employee 93 23.5
Trader 75 18.9
Housewife 116 29.3
Farmer 58 14.66
Monthly income
<IDR 1,800,000 364 91.9
> IDR 1,800,000 32 8.1

and 113, respectively. It is essential to mention that several participants practiced self-medication for different

illnesses.

This study's primary reasons for self-medication were headaches, common colds, and coughs. Based on a
systematic review of self-medication in Ethiopia, headache is also identified as the primary reason for individuals
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engaging in self-medication, followed by gastrointestinal tract diseases and respiratory diseases.?? Previous
studies have also shown that headache is the primary reason for self-medication.®?%2324 Although the
motivations behind self-medication were not examined in this study, prior research suggests that treating the
symptoms of minor illnesses is one of the motivations.'® Headaches are common illnesses that can be self-treated
without a visit to the doctor. Patients may be deterred from obtaining medical consultation due to these
illnesses' benign and self-limiting characteristics. According to the findings of Berha et al. (2017), the majority of
those who self-medicated for the sole reason of obtaining instant alleviation did so due to the non-serious nature
of the illness (70.3%).% Patients should not, nevertheless, overlook the fact that protracted or recurrent
occurrences of these illnesses/symptoms warrant further examination by medical professionals, as they could
potentially indicate more severe conditions.

The presence of self-medication in the healthcare system is now widely acknowledged. The awareness of
individuals' accountability for their well-being and the realization that seeking professional assistance for minor
ailments is often unnecessary have influenced this perspective.! While using over-the-counter medicine intended
for self-medication and known to be effective and safe, it can have severe consequences if misused due to a lack
of understanding of their side effects and interactions.®

Knowledge, Attitude, and Practice Domains

Figures 2, 3, and 4 define knowledge, attitudes, and practice separately, categorized into six domains: the
definition of self-medication, therapeutic class, drug storage, drug indication, side effects, and drug expiration
date. Based on this study, it is evident that the population needs to gain sufficient knowledge of drug usage and
drug therapy categories, including information on specific drug names. Like knowledge, it was discovered that
individuals encountered difficulties in medicinal names regarding their attitude and practice. Meanwhile, the
drug storage domain could be higher at the practice level.

Inadequate knowledge about self-medication might result in the incorrect choice of medications for self-
treatment, hence leading to unsuccessful treatment. The question "All classes of drugs can be purchased without
a doctor's prescription" still gets a low score. Presuming universal availability of all pharmaceuticals without
prescription can result in complications, such as the purchase of antibiotics without prescription, potentially
contributing to the development of drug resistance.?’

Influencing Factors with Knowledge, Attitude, and Practice of Self-Medication

Multivariable binary logistic regression determined that knowledge about self-medication was associated
with age, education level, and employment status. At the same time, gender and monthly income did not show
any statistically significant influence, as shown in Table Il. Education level affects high knowledge 3 times while
age affects good knowledge 0.78 times, with an AOR value of respectively; AOR at 95%Cl: 3.145 (2.199-4.497)
and 0.785 (0.660-0.935). Self-medication was linked to various kinds of variables. Wu et al. (2018) revealed that
the variables that significantly influenced medication knowledge were age, medical insurance coverage, and
education level.?2 The remaining variables showed no statistical significance (P>0.05). In the same year, Shafie
et al. found a significant relationship between self-medication and female respondents who were married, had
a secondary education, and belonged to the low monthly income category.?® From these findings, the lack of
affordability of medicine expenses may contribute to self-medication.

Age, gender, level of education, employment status, monthly income, and level of knowledge were
identified as bivariate correlates of attitude toward self-medication and incorporated into the multivariate
regression analysis, as shown in Table Ill. In this analysis, a good attitude is significantly impacted by both level
of education and level of knowledge. In addition, participants with a good level of knowledge are 47 more likely
to have a positive attitude, and the AOR at 95% Cl: 47.109 (17.459-127.117). This study's results differ from
research in China, which shows that only the level of knowledge affects attitudes.?® In contrast, research in
Ethiopia shows that only a place of residence, which is living in a rural area, affects attitudes.?®

In the practice of self-medication, as shown in Table IV, factors performed in multivariate regression
analysis from bivariate correlative are age, degree of education, employment status, monthly income, level of
knowledge, and attitude. Individuals who possessed adequate knowledge scores and good attitude were 3.12
and 3.35 times more likely to have good practice with self-medication compared to those who scored low on the
knowledge scale and bad attitude (AOR at 95%Cl: 3.129 (1.297-7.551) and 3.356 (1.726-6.524), respectively).
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Figure 2. Percentage distribution of knowledge level in 6 domains

Table Il. Associated Independent Variables with Knowledge About Self-Medication

Knowledge

95% CI

Variabel High Poor AOR Lower Upper P Value
Age group (years)
18-25 52 29
26-35 36 41
36-45 36 66 0.793 0.649 0.970 0.024*
46-55 17 42
56-65 6 54
>65 3 14
Gender
Male 53 108 1.663 0.979 2.826 0.060
Female 97 138
Education level
Primary school 10 84
Junior high school 26 77 3.145 2.199 4.497 0.000*
High school 70 84
Undergraduate/Post 44 1
Employment status
Unemployed 22 23
Government 7 )
employee
Private 45 48 0.785 0.660 0.935 0.007*
employee
Trader 30 45
Housewife 36 80
Farmer 10 48
Monthly income
<1,800,000 126 238 2.363 0.899 6.214 0.081
< 1,800,000 24 8

*Statistically significant

JMPF Vol 14(3), 2024

209



Community Knowledge, Attitude and Practice toward Self-Medication

Expired date

Side Effect

Drug storage

Drug indication

Drug therapy class

Self-medication definition

B s

17

E .

B s
I |
H s

0 20 40 60 80 100

Percentage Distribution

B completely disagree

disagree
E Noidea

W agree

completely agree

Figure 3. Percentage distribution of attitude level in 6 domains

Table lll. Associated Independent Variables with Attitude About Self-Medication

. Attitude 95% ClI
Variabel Good Bad AOR Lower Upper P Value
Age group (years)
18-25 62 19
26-35 51 26
36-45 63 39 0.971 0.767 1.229 0.805
46-55 28 31
56-65 13 47
>65 6 11
Gender
Male 80 81 1.145 0.628 2.087 0.659
Female 143 93
Education level
Primary school 21 73
Junior high school 49 54 2.116 1.387 3.226 0.001*
High school 109 45
Undergraduate/Post 44 1
Employment status
Unemployed 26 19
Government 7 2
employee
Private 52 41 1.218 0.987 1.504 0.066
employee
Trader 51 24
Housewife 66 50
Farmer 21 37
Monthly income
<1,800,000 197 167 0.484 0.124 1.887 0.296
< 1,800,000 26 6
Knowledge
Good 78 158 47.109 17.459 127.117 0.000*
Poor 145 5
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Self-medication ]
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Percentage Distribution
Figure 4. Percentage distribution of practice level in 6 domains
Table IV. Associated Independent Variables with Practice About Self-Medication
. Practice 95% CI
Variabel Good Bad AOR Lower Upper P Value
Age group (years)
18-25 69 12
26-35 65 12
36-45 80 22 0.797 0.646 0.985 0.035*
46-55 43 16
56-65 30 30
>65 10 7
Education level
Primary school 56 38
Junior high school 73 30 0.911 0.620 1.338 0.634
High school 127 27
Undergraduate/Post 41 4
Employment status
Unemployed 35 10
Government 8 1
employee
Private 69 24 1.054 0.884 1.257 0.561
employee
Trader 63 12
Housewife 82 34
Farmer 40 18
Monthly income
<1,800,000 270 94 0.858 0.370 2.731 0.796
< 1,800,000 27 5
Knowledge
High 140 10 3.129 1.297 7.551 0.011*
Poor 157 89
Attitude
Good 200 23 3.356 1.726 6.524 0.000*
Bad 97 76
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Limitation

This study did not provide specific details regarding the substances utilized for self-medication, nor did it
investigate the underlying motivations for engaging in self-medication. Self-medication by respondents was done
in the last 6 months, so the risk of bias could occur in this study. Additional research is required to look further
into the practice of self-medication.

Due to the absence of multicentre research, the current study has limitations regarding its capacity to be
applied to a broader population. The study employed an easy way of sampling from around rural regions. Future
research will further update the survey style and increase the sample size to know more effectively about the
residents’ needs for self-medication.

CONCLUSION

Self-medication is a prominent healthcare practice among residents of Grobogan District in Central Java.
Socio-demographics show it is more prevalent among younger people, females, those with high school
education, private employees, and those with low income. Age, educational level, employment status, and
monthly income affect knowledge. There is a significant correlation between knowledge, attitude, and practice.
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INTRODUCTION

Lung cancer is the leading cause of malignancy in the world, accounting for up to 13 percent of all cancer
diagnoses. In addition, lung cancer also causes one-third of all cancer deaths in men.! In the United States, there
were an estimated 213,380 new cases and 160,390 deaths from lung cancer in 2007. Based on the WHO cancer
profile report, lung cancer is the highest contributor to the incidence of cancer in men in Indonesia, followed by
colorectal, prostate, liver, and nasopharyngeal cancer, and is the fifth most significant contributor to cases in
women after breast, cervical-uterine, colorectal, and ovarian cancer. Cancer registry data from Dharmais Hospital
in 2003-2007 showed that trachea, bronchus, and lung cancer was the second most common malignancy in men
(13.4%) after nasopharynx (13.63%). They were the cause of most cancer deaths in men (28.94%).! World Health
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Organization (WHO) epidemiological studies show that nearly 85% of lung cancers are non-small cell carcinoma
lung cancer.?

About 40% of lung cancer cases in Asia have epidermal growth factor receptor (EGFR) mutations.? Tyrosine
kinase inhibitors (TKls) are one of the commonly used targeted therapies for NSCLC with Epidermal Growth
Factor Receptor (EGFR) mutations. In recent decades, the treatment of lung cancer with epidermal growth factor
receptor (EGFR) mutations has been revolutionized, starting from the first generation of erlotinib, gefitinib, and
icotinib, the second generation of dacomitinib and afatinib, and the third generation of osimertinib. Gefitinib,
erlotinib, and afatinib are the first- and second-generation EGFR-TKIs most commonly used for the treatment of
NSCLC, and they are in the national formulary.® These targeted therapies are aimed at molecular mechanisms
that contribute to cancer development and progression. Although target therapy is significantly better than
chemotherapy, it often causes side effects.*> Previous studies have consistently shown that Epidermal Growth
Factor Receptor Tyrosine Kinase Inhibitors (EGFR-TKIs) are well tolerated but show some adverse events,
including skin, gastrointestinal tract, liver, and lung.?

The most commonly observed side effect of treatment with targeted therapy is skin toxicity.® A severe
and prolonged degree of skin pain can affect the patient's quality of life, including the patient's physical,
emotional, and psychological condition and well-being.®’ All dermatologic effects due to treatment with EGFR-
TKls are reversible and asymptomatic. If treated promptly, the side effects are lower and can usually help improve
quality of life.® The previous study reported in August 2018-December 2019 showed that out of a total of 146
NSCLC patients who received EGFR-TKI therapy in the first 3 months after diagnosis, about 93.2% of patients had
skin toxicity. About 70% of patients had skin toxicity in the form of xerosis and pruritus. About 50% had toxicity
in the form of papulopastular eruptions and paronycia.® These skin toxicities have a significant impact on the
quality of life of advanced-stage NSCLC patients receiving EGFR-TKI therapy.”*° The quality of life of NSCLC
patients who experienced dermatologic side effects was measured using the Dermatology Life Quality Index
(DLQI) questionnaire in accordance with the Clinical Practice Guidelines for Dermatologists in Indonesia.*! The
Dermatology Life Quality Index (DLQI) questionnaire consists of 10 questions covering physical symptoms and
feelings, daily activities, recreation, and work/ school.'? The University of Indonesia has validated the Indonesian
language of the DLQI, with validity and reliability test results considered good, so the questionnaire is a quality
of life measure for patients experiencing skin toxicity.*?

Therapy to treat dermatologic adverse events depends on the severity of the adverse event. The severity
of drug side effects and their definitions can be seen based on the CTCAE (Common Terminology Criteria for
Adverse Event) Version 5.0 criteria.'*'> Grade 1 dermatologic adverse events (macular or papular eruption or
erythema) without symptoms will be treated with topical steroids twice daily or topical antibiotics clindamycin
1-2%, erythromycin 1-2%, or metronidazole 1%. Patients with grade 2 dermatological side effects (macular or
papular eruptions or erythema with pruritus or with other associated symptoms), localized desquamation, or
lesions covering <50% of body surface area are treated with oral antibiotics (doxycycline 100 mg) 2x daily for 6
weeks or minocycline 100 mg twice daily and topical steroids twice daily. Patients with grade 3 adverse events
(severe, generalized erythroderma or macular, papular, or vesicular eruptions covering 50% of the body surface
area, generalized exfoliative, ulcerative, or bullous dermatitis, will be treated with oral antibiotics (doxycycline
100 mg twice daily, minocycline 100 mg twice daily) for 6 weeks with topical steroids twice daily with
discontinuation of TKI treatment and then resumed when the degree of adverse events switches to grade 2.1
The previous study reported that patients who received EGFR therapy (cetuximab, erlotinib, lapatinib,
panitumumab, or gefitinib) were given the skindex-16 questionnaire.’® The grade of side effects assessed using
NCI-CTCAE (National Cancer Institute Common Terminology Criteria for Adverse Events) version 3.0, namely
pruritus grade, xerosis grade, paronychia grade, alopecia grade, telangiectasia grade, and mucositis grade. ¢ The
results of this study were that toxicity, including rash, xerosis, paronychia, and pruritus, affected quality of life,
and the rash had a greater impact on reducing quality of life than other toxicity.'® The other study, which involved
a critical review of journals, aimed to investigate the impact of dermatology's side effects on quality of life by
using targeted therapy.'’. Maintaining a good quality of life is highly important in patients receiving EGFR-TKI to
achieve good treatment compliance.'® However, no appropriate methods have been established to evaluate the
degree to which skin condition affects patient quality of life during EGFR-TKI therapy.'® Therefore, it is interesting
to investigate the profile and overview of dermatologic side effects and quality of life index of NSCLC patients
who received EGFR-TKI targeted therapy, especially at Dharmais Cancer Hospital, Jakarta.
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METHODS
Study design

This study is an observational study with a cross-sectional design. It used primary and secondary data
from 52 Patients with a diagnosis of advanced-stage NSCLC who were receiving one of the EGFR-TKI therapies,
namely gefitinib, erlotinib, or afatinib, from September to October 2023 at Dharmais Cancer Hospital. The
sampling technique used the purposive sampling technique and consecutive method, where samples that met
the inclusion criteria were determined as research subjects.

Population and samples

The study was conducted on 52 patients who were the total number of non-small cell carcinoma lung
cancer patients who received EGFR-TKI therapy during the study period. The inclusion criteria of this study were
as follows: a) Patients with a diagnosis of advanced non-small cell carcinoma lung cancer (NSCLC) who received
EGFR-TKIs targeted therapy, namely gefitinib, erlotinib, and afatinib in the period September - October 2023 at
Dharmais Cancer Hospital; b) Willing to become research respondents; c) No dermatological diseases before
using EGFR-TKI class drugs; d) Patients who are easy to communicate with. Patients who are easy to communicate
with. Patients in medical emergencies were excluded.

Study instruments

The instruments used in this study were the quality of life questionnaire DLQI (Dermatology Life Quality
Index) and a data collection sheet containing patient identity in the form of initials name, date of birth, medical
record number, stage of lung cancer, ECOG PS Score and date of first use of EGFR-TKIs class drugs and informed
consent to research participation. The use of this data collection sheet is intended to facilitate data collection
during the study.

Data collection

The degree of severity of dermatologic side effects is the value of dermatologic side effects of patients
undergoing lung cancer treatment after the use of drugs during the last week, divided into three degrees, namely
Degree 1: Treated with topical steroid or topical antibiotic, second degree: Treated with oral antibiotics for 6
weeks and topical steroids, third degree: Treated with oral antibiotics for 6 weeks and topical steroids and
discontinuation of EGFR-TKIs treatment. For quality of life, namely a person's ability to carry out his life functions
in normal activities according to health conditions or existing complaints according to his perceptions using a
quality of life questionnaire (Dermatology Life Quality Index) with a score of 0-1: Does not affect the patient's
entire life, scoring 2-5: Affects the patient's life slightly, scoring 6-10: Moderately affects the patient's life, scoring
11-20: Strongly affects the patient's life, scoring 21-30: Extremely affecting the patient's life.'%

Data Analysis

Data analysis was carried out by describing patient characteristic data, including age, sex, education level,
disease stage, comorbidities, and Eastern Cooperative Oncology Group Performance Scale (ECOG PS) scores. The
ECOG Performance Scale consists of numbers 0 to 5, where number 0 means that the patient is fully active and
can carry out activities as before the disease without obstacles. An ECOG scale score of 1 means that the patient
has limitations in doing strenuous activities but can still be ambulatory and can do light work such as household
chores or light office work. An ECOG scale score of 2 means that the patient is ambulatory and able to care for
themselves but unable to perform work and, less than 50% of the time, must lie down. An ECOG scale score of 3
means that the patient is only able to care for themselves in a limited way and, more than 50% of the time, must
lie or sit. An ECOG scale score of 4 means the patient must lie down continuously, while a score of 5 means the
patient has died. Data regarding the description of side effects of EGFR-TKIs were analyzed descriptively in the
form of percentages.

RESULTS AND DISCUSSION
Patient Characteristics

The EGFR-TKIs drug administration in patients with lung cancer type NSCLC involved 52 patients during
the study period. Data on patient demographic characteristics can be seen in Table I, which includes sex, age,
education level, disease stage, comorbidities, EGFR-TKI drugs, Eastern Cooperative Oncology Group Performance
Scale (ECOG PS) scores, and Dermatology Life Quality Index (DLQI) scores.
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Table I. Demographic Characteristics of NSCLC Type Lung Cancer Patients at Dharmais Cancer Hospital

Characteristics Number of patients (n) Percentage (%)
Age in years
<50 years 13 25
>50 years 39 75
Education
Primary School 4 7.7
Junior School 7 135
High School 30 57.7
Bachelor 6 11.5
Magister 5 9.6
Sex
Male 20 38.5
Female 32 61.5
Stage
111B 17 32.7
v 35 67.3
Comorbidities
Without comorbidities 35 67.3
With comorbidities 17 32.7
EGFR-TKI Drug Types
Gefitinib 28 53.8
Erlotinib 4 7.7
Afatinib 20 38.5
ECOG
0 3 5.8
1 27 51.9
2 22 42.3
Severity of Dermatologic Side Effect
No skin side effects 10 19.2
Mild severity (grade 1) 31 59.6
Moderate severity (grade 2) 10 19.2
Severe severity (grade 3) 1 1.9
DLQI Score
Does not affect the patient’s life 16 30.8
Slightly affects the patient’s life 15 28.8
Moderate impact on patient’s life 7 13.5
Dramatically impact on patient’s life 12 23.1
Extreme impact on patient’s life 2 3.8

Description: ECOG: Eastern Cooperative Oncology Group, DLQI: Dermatology Life Quality Index

In the description of Table I, it is known that the average age of non-small cell carcinoma lung cancer
(NSCLC) patients who received EGFR-TKIs therapy was >50 years, which is about 75% of the total sample. This is
in accordance with the research of several studies, where in the study, it was reported that the average age of
NSCLC patients who received EGFR-TKIs therapy was 65.4+12.1.%2%2! Another study, conducted at Dr. Soetomo
Hospital, Surabaya, East Java, from January 2016 to August 2018, also stated that the average age of those who
used gefitinib therapy was 56, and the average age of those who used erlotinib was 59.22 Table | also presents
that most NSCLC patients are female, around 32 patients or 61.5%. In the previous study, out of 146 research
subjects, there were about 95 (65.1%) female patients®, whereas in the other study, there were about 56 (59.6%)
women and about 38 (40.4%) men.??

The level of education presented in Table | was primarily high school education, reaching 57.7%. This
indicates a relatively good level of education in receiving education about the disease and its treatment. The
severity or stage of lung cancer is grouped into stage IlIB and stage IV. The most severe stage is stage IV
metastases, which is 67.3%. This result is in line with the previous study conducted in four hospitals in Taiwan
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from August 2018 to December 2019, patients who received EGFR-TKIs stage IV therapy 114 (94.2%) patients,
and stage llIB 7 (5.8%) patients”’

Comorbidities are additional clinical conditions that have occurred together or possibly during the clinical
course of a patient.'® This study shows that the most extensive sample population is patients who do not have
comorbidities, namely 69.2%. Whereas in the previous study, the comorbid status in the sample population used
the SCS (Simplified Comorbidity Score) score. The sample population who had an SCS score <9 was 117 (96.7%)
patients. In comparison, the SCS score >9 was 4 (3.3%) patients™®. This study also described the influence between
SCS scores and the quality of life of lung cancer patients, but the results were not significant. In contrast to breast
cancer patients, a high comorbid index correlates with worsening quality of life.”

Table | also illustrates that the most widely used EGFR-TKIs drug is gefitinib, used by 28 (53.8%) patients,
followed by afatinib, used by 20 (38.5%) patients, and erlotinib, used by 4 (7.7%) patients. The most common
performance status (ECOG PS) was ECOG 1 was 27 (51.9%), while ECOG 2 was 22 (42.3%) and ECOG 0 was 3
(5.8%). A similar result also reported that the majority of ECOG PS is ECOG PS 0-1 (89.2%).” Another study
reported that the majority of ECOG PS was 0, with 108 (74%) subjects.® Meanwhile, the results of filling out the
Dermatology Life of Quality Index (DLQI) questionnaire were the most in the category of not affecting the
patient's quality of life, namely 16 (30.8%), followed by the category of slightly affecting the patient's life 15
(28.8%), the category of moderate effect on the patient's life as many as 7 (13.5%), the category of significantly
affecting the patient's life as many as 12 (23.1%) patients and very extreme affecting the patient's life as many
as 2 (3.8%).

Incidence of Drug Side Effects

Table Il describes that 52 patients who received EGFR-TKI therapy mostly experienced dermatologic side
effects, whereas 43 (80.8%) patients experienced dermatologic side effects from mild (grade 1) to severe (grade
3). In comparison, 9 (19.2%) patients did not experience dermatologic side effects. The results are also similar to
those of the previous study.® The study found that 136 (93.2%) patients experienced dermatologic side effects
ranging from mild to severe (grade >1)% This study also showed that the highest degree of severity of
dermatological side effects was mild (grade 1), namely 31 (59.6%) patients. This was followed by moderate
severity of dermatologic side effects (grade 2) with 10 (19.2%) patients and severe degree (grade 3) with 1
(1.92%) patient.

Table Il shows that afatinib caused the most skin side effects, ranging from mild to severe, followed by
gefitinib and erlotinib. These results are comparable to those of previous research.? The study is a systematic
review and network meta-analysis registered in the Prospective Register of Systematic Reviews (PROSPERO). It
consists of 40 randomized controlled trial studies involving 13,352 patients, concluding that toxicity is generally
caused more by dacomitinib and afatinib than by osimertinib and gefitinib.? Another study reported that the
group using afatinib had the highest SSI (Skin Symptom Impact) score when compared to the erlotinib and
gefitinib groups.® Meanwhile, the gender that experienced more side effects of mild to severe severity was
female. The percentage of age that experienced milder to severe side effects was <50 years old. The education
of the research subjects who experienced the most side effects was elementary school, followed by junior high
school, undergraduate, graduate, and high school. The percentage of research subjects with stage IV experienced
more dermatologic side effects, research subjects without comorbidities experienced more dermatologic side
effects, and research subjects with ECOG 2 experienced milder to severe side effects.

Table 1ll shows that most of the subjects who experienced side effects of mild severity (grade 1), which
slightly affected the patient's quality of life, followed by DLQI, which moderately or severity affected the quality
of life patient's life. Furthermore, it is followed by DLQI, which does not affect the patient's quality of life and is
very extreme in affecting the patient's life. The majority of research subjects who experienced side effects of
moderate severity had a DLQI, which greatly affected the patient's quality of life, and research subjects who
experienced side effects with severe severity had a DLQI, which greatly affected the patient's quality of life.

A previous study reported that dermatological side effects, such as pruritus accompanied by pain with a
severity grade of > 3 or pruritus with a severity grade of > 7, were associated with worsening quality of life.” The
same report also showed that of the 21 studies identified, 6 studies analyzed the relationship between the
intensity of dermatological symptoms and the severity of toxicity on quality of life.1” The results of this research
showed that 4 studies had significant relationships and positive correlations, while the other 2 studies had
insignificant relationships and negative correlations in larger samples. The same study also reported in research
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Table Il. Incidence of Dermatologic Side Effects of NSCLC at Dharmais Cancer Hospital

Skin side effects n (%) Total

Patient Demographics No skin side effect (%) Mild Moderate Severe Skin s:.ld(e%e)ffects
Name of Medicine

Gefitinib 6(21.43) 18(64.29) 4(14.29) 0 22(78.58)

Erlotinib 1(25) 2(50) 1(25) 0 3(75)

Afatinib 3(15) 11(55) 5(25) 1(5) 17(85)
Sex

Male 5 (25) 12(60) 2(10) 1(5) 15(75)

Female 5(15.63) 19(59.38) 8(25) 0 27(84.38)
Age

<50 years 2(15.38) 6(46.15) 4(30.77) 1(7.7) 11(84,62)

>50 years 8(20.51) 25(64.10) 6(15.38) 0 31(79.48)
Education

Primary school 0 3(75) 1(25) 0 4(100)

Junior school 1(14.29) 5(71.43) 1(14.29) 0 6(85.72)

High school 7(23.33) 17(56.67) 6(20) 0 23(76.67)

Bachelor 1(16.67) 3(50) 1(16.67) 1(16.67) 5(83.34)

Magister 1(20) 3(60) 1(20) 0 4(80)
Stage

1B 4(23.53) 9(52.94) 3(17.65) 1(5.88) 13(76.47)

v 6(17.14) 22(62.86) 7(20) 0 29(82.86)
Comorbidities

None 5(14.29) 21(58.33) 8(22.22) 1(2.78) 30(85.71)

With Comorbidities 5(29.41) 10(58.82) 2(11.76) 0 12(70.59)
ECOG

0 1(33.33) 1(33.33) 1(33.33) 0 2(66.66)

1 6(22.22) 15(55.56) 6(22.22) 0 21(77.78)

2 3(13.64) 15(68.18) 3(13.64) 1(4.55) 19(86.36)

Description: ECOG: Eastern Cooperative Oncology Group, DLQI: Dermatology Life Quality Index

Table Ill. Incidence of Side Effects of NSCLC with Quality of Life

. Does not Slightly Moderate Greatly Very extremes
Degree of skin . .
side effects (n) affect thfe aff.ects th-e |m.pact 0,1 affects th-e affe.ctmg t‘he Total
patient’s life patient’slife patient’s life  patient’s life patient’s life
No side effect 10(100) 0 0 0 0 10
Mild severity 5(16.13) 13(41.94) 6(19.35) 6(19.35) 1(3,23) 31
Moderate 1(10) 2(20) 1(10) 5(50) 1(10) 10
severity
Severe severity 0 0 0 1(100) 0 1
TOTAL 16 15 7 12 2 52

Description: DLQI: Dermatology Life Quality Index

of 32 patients showed a significant correlation between skin toxicity of EGFR-TKI drugs in the form of acneiform

rash, xerosis, and pruritus in different weeks since the drug was used.

CONCLUSION

109

This study revealed that the most grade of side effect was grade 1 which slightly affected the patient's
quality of life. The important role of the pharmacist is to provide information on side effects that may occur and
manage these side effects to improve the quality of life of patients.
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ARTICLE INFO ABSTRACT
Submitted : 18-07-2024 Background: Tuberculosis (TB) is a highly contagious disease and is
Revised :16-08-2024 difficult to eradicate in Indonesia. Indonesia ranks second in the number
Accepted :02-09-2024 of TB sufferers in the world. Generally, TB patients use more than two

types of drug therapy, it can affect the drug therapy problems that arise
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Objectives: This study aims to see the effect of the number of drugs
Corresponding Author: used by TB patients on the number of drug therapy problems (DTP) and
I Nyoman Wijaya therapy outcomes in tuberculosis patients.

Methods: This study was a cross-sectional study with purposive
Corresponding Author Email: sampling conducted at health centers in the Surabaya area in January-
i-nyoman-w@ff.unair.ac.id June 2024. The sample inclusion criteria included pulmonary

tuberculosis patients who had undergone treatment for over one
month, were at least 17 years old, and could communicate well using
a guided interview method.

Results: The results showed that out of 110 patients, 30.0% used 4 types
of drugs and 30.0% had two DTPs. Spearman's correlation test between
the number of drugs and the number of DTPs with a p-value = 0.000 and
a correlation coefficient of 0.472. Spearman's correlation test between
the number of DTPs and therapy results with a p-value = 0.430 and a
correlation coefficient of -0.076.

Conclusion: From this study, it can be concluded that there is a
significant relationship between the number of drugs and the number
of DTPs in TB patients and there is no relationship between DTP and the
results of therapy in TB patients. Therefore, pharmacists at health
centers need to keep helping patients understand how to follow their
TB treatment correctly, including the right dose, timing, intervals, and
length of the treatment.

Keywords: DTPs; Health centers; Outcome therapy; Tuberculosis

INTRODUCTION

Tuberculosis (TB) disease is an infectious disease caused by the bacteria Mycobacterium tuberculosis. The
TB bacteria are easily spread through the air when TB patients cough, sneeze, and talk without wearing a mask
!, Data from the Global Tuberculosis Report 2022, reports that there are 10.6 million tuberculosis (TB) cases in
the world, 6.4 million (60.3%) people who have undergone treatment, and 4.2 million (39.7%) who have not been
diagnosed. The number of TB cases in Indonesia in 2021 was 9.2% of world TB cases, making it the country with
the second most cases after India. The number of TB death cases in Indonesia is high, reaching 93,000 per year
or the equivalent of 11 deaths per hour 2.

The country's location on the equator causes Indonesia to receive large amounts of sunlight, as a result
of which evaporation occurs in Indonesia so that the high humidity level in the air causes TB transmission to
occur easily. In 2021, the number of TB cases found was 397,377 cases. East Java 44.6%, and Central Java 44.6%
are the provinces with the highest number of TB cases in Indonesia 3. Surabaya, with a total of 10,382 TB cases,
is the city with the highest number of TB cases in East Java. The recovery rate of TB patients in Surabaya reached
56.8%, which is still below the minimum figure that must be achieved, nhamely 85.0% *.
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Anti-TB drugs that are included in the first line are isoniazid, ethambutol, pyrazinamide, rifampicin and
streptomycin. The administration of anti-TB drugs must be in the form of a combination of several types of drugs
to prevent resistance, given in sufficient quantities, and in the right dose according to the treatment category °.
Therefore, tuberculosis patients must use medications correctly, following the five rights: the right medication,
right dosage, right timing, right intervals, and right duration. Patient compliance with TB treatment is crucial for
achieving recovery, preventing transmission, and avoiding drug resistance. Patient recovery can be achieved
through effective collaboration between patients, health care professional, health service providers, and the
community °. A study at the Pegirian Health Center revealed that out of 44 TB patients, 42 experienced Drug
Therapy Problems (DTP), with 13.5% having too low a dose, 73.1% experiencing unwanted drug reactions, 1.9%
receiving too high a dose, and 11.5% being non-compliant 7. DTP refers to problems related to drug therapy that
can interfere with treatment goals, requiring assessment by health care professional or pharmacists to resolve 2.
In 2022, Indonesia's national TB treatment success rate was 86.0%, with success rates per province ranging from
72.1% to 96.2%. East Java Province achieved a success rate of 89.0% 3. TB treatment faces challenges related to
patient compliance, which can be influenced by factors such as the long duration of treatment, patients
prematurely stopping medication due to feeling cured, lack of knowledge, reluctance to seek treatment, lack of
family support, low self-motivation, and low levels of education °.

Due to the lengthy TB treatment, the high incidence of DTPs in TB patients, and the low rates of successful
therapy, this study seeks to investigate the possible correlation between the number of DTPs in patients and the
outcomes of TB treatment and research like this has never been conducted on TB patients in Surabaya.

METHODS
Study design

This research is a descriptive study with a cross-sectional approach with accidental sampling carried out
in four community health centers in the Surabaya region (Dr. Soetomo Health Center, Perak Timur Health Center,
Pacar Keling Health Center, and Sidotopo Wetan Health Center) in January-June 2024.

Population and samples

The study sample included patients who had been diagnosed with pulmonary tuberculosis and had
undergone treatment for more than one month, were at least 17 years old, and could communicate effectively.
The research sample excluded patients with multidrug-resistant or drug-resistant TB. The researchers used the
Slovin formula to calculate the sample size from a population of 573 cases, resulting in an initial estimate of 85
samples. However, the researchers later increased the sample size to 110 *.

Study instruments and Data collection

Data collection was conducted using a structured interview method. It included gathering demographic
data, patient lifestyle, disease history, treatment history, patient compliance with treatment, and observe the
results of the acid-fast bacillus test in the patient's medical records.

Data Analysis

The determination of DTP is based on the existing standards in the textbook Pharmaceutical Care Practice
3rd Edition. Unnecessary drug therapy DTP occurs when a patient receives a drug that is not indicated. Additional
drug therapy DTP occurs when a patient requires additional drug therapy to treat other complaints and achieve
therapeutic targets. Ineffective drug therapy DTP occurs when the drug used by the patient does not provide a
therapeutic effect. Too low a dose DTP occurs when the dose of the drug used is too low from the standard and
does not reach the desired target. Too high a dose of DTP occurs when the dose of the drug used exceeds the
standard and causes toxic effects. Adverse drug reactions DTP happen when there is an undesirable drug reaction
to the therapeutic dose of the drug. Non-compliance DTP occurs when the patient does not comply with using
the drug according to the doctor's instructions &.

The treatment progress is assessed based on the results of the acid-fast bacillus test in the patient's
medical record. The research findings, presented in tabular form, include descriptive data, and correlation tests
are performed using statistical analysis software.
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RESULTS AND DISCUSSION

In Table | the demographic profile of 110 research participants is presented. The sample consisted of
60.0% males, and 72.7% of the participants were aged between 19 and 59 years. 42.7% of the participants had
an elementary school education, and 40.0% were unemployed. According to the World Health Organization
(2022), the prevalence of tuberculosis is higher in men compared to women 2. This is attributed to factors such
as higher mobility of men outside the home, heavier workloads, and unhealthy lifestyles including smoking and
alcohol consumption, which can weaken the immune system 1°. These findings align with the health data profile
of the City of Surabaya in 2020, which also indicates a higher incidence of tuberculosis among men compared to
women 4,

The study results revealed that the majority (72.7%) of respondents were aged 19-59 years. Tuberculosis
is often found in the 19-59 age group because the immune system generally begins to decline in this range,
making people more susceptible to contracting tuberculosis . This correlates with the findings of Andayani's
research in 2017, which showed that individuals in the productive age group are highly active outside the home,
frequently interacting with others, including tuberculosis sufferers 2. Elementary school graduates represent the
largest percentage of education levels in this study, at 42.7% of respondents. This finding is consistent with
Mientarini's (2018) research, which reported that 33.0% had an elementary school education, the highest
percentage 3. Education plays a crucial role in enhancing knowledge, attitudes, and behaviors related to
understanding tuberculosis. The level of education among tuberculosis patients can impact their understanding
of tuberculosis treatment and prevention 4,

Based on Table Il it is known that the largest number of drug items obtained by each respondent was a
combination of 4 drugs (30.0%). The combination of 4 drugs obtained by patients consisted of variations of anti-
TB, anti-nausea, antiplatelet, antihistamine, anti-asthma, antidiabetic, antipyretic, analgesic, cough medicine,
and vitamins. TB patients, in addition to receiving anti-TB, also received other drugs to treat symptoms that
appear together with tuberculosis infection *°. These results are in line with research by Fortuna et al. (2022),
which stated that in addition to anti-TB, patients also received many other drugs such as cough medicine,
bronchodilators, antipyretics, vitamins and minerals, and others 1°.

In Table Ill, it was observed that out of 110 respondents, there were numerous cases of Drug Therapy
Problems (DTPs). The DTP analysis was based on the drugs used, the complaints reported by the respondents,
and the behavior or experiences of the patients during treatment. A total of 202 DTPs cases were identified from
the 110 respondents, with the highest number of DTPs (81 cases, 40.1%) being related to adverse drug reactions.

Unnecessary drug therapy DTP can occur when the drugs prescribed to a patient are compared with the
doctor's diagnosis or the patient's complaints, and it's found that the patient doesn't actually need to take those
drugs. In a recent study, 3 cases (1.5%) of unnecessary drug therapy DTP were identified. These cases involved
patients who were using antacids, Na diclofenac, and simvastatin without indicating their use of these drugs.
Additionally, some patients were given domperidone therapy even though they didn't experience nausea and
vomiting. These findings contrast with those of other researchers who reported a 0.0% rate of unnecessary drug
therapy DTP 77, This disparity might be due to differences in the methods of collecting data in the field, such as
how patient information is gathered. If information collection is thorough and detailed, including laboratory data
and careful observation of patient symptoms and complaints, the study results are likely to be more accurate.

The need for additional drug therapy DTP can be determined by evaluating any new complaints or
conditions experienced by the patient. In this study, 3.9% of patient complaints required additional drug therapy,
including cases of diarrhea, high cholesterol, and itching. Research conducted by Khotimah et al. in 2023 showed
that 12.0% of patients required additional drug therapy DTP 7. In this study, there was 1 case (0.5%) of ineffective
drug DTP. This DTP occurred in TB patients with comorbid DM who consumed dexamethasone tablets.
Dexamethasone is used to treat sore throat and needs close monitoring of blood glucose in patients with DM,
because it can cause increased gluconeogenesis in the liver and insulin resistance 8. Therefore, dexamethasone
is not effective in curing sore throats, and the risks outweigh the benefits.

Too high a drug dose is caused by the patient taking more medicine than the recommended dosage based
on their weight. This exceeds the guidelines for the management of tuberculosis in Indonesia and the regulation
of the Minister of Health No. 67 of 2016 °. Additionally, a high dose of DTP can also result from drug interactions,
leading to increased drug levels in the blood and toxic effects. In a recent study, 15 cases (7.4%) of drug doses
DTP were found to be too high. For example, a patient weighing 45 kg should have taken 3 tablets but took 4
tablets, and a patient weighing 32 kg should have taken 2 tablets but took 3 tablets. There is a drug interaction
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Table I. Demographic data of respondents

Characteristics of respondents N (%)
Sex
Man 6 (60.0)
Woman 44 (40.0)
Age (years)
17-18 8(7.3)
19-59 80 (72.7)
60-80 22 (20.0)
Education
No Educated 6 (5.5)
Elementary School 47 (42.7)
Junior High School 18 (16.4)
High School 36 (32.7)
Bachelor's Degree 3(2.7)
Occupation
Not Working 44 (40.0)
Students 9(8.2)
Self-Employed 25 (22.7)
Private Employee 32(29.1)
Table Il. Number of drugs used per patient
Number of drug Items per patient N (%)
1drug 9(8.2)
2 drugs 25 (22.7)
3 drugs 21 (19.1)
4 drugs 33 (30.0)
5 drugs 16 (14.6)
>6 drugs 6(5.4)
Total 110 (100.0)
Table lll. Types of DTP that occurred to respondents
Type of DTP N (%)
Unnecessary drug therapy 3(1.5)
Need additional drug therapy 8(3.9)
Ineffective drug 1(0.5)
Dosage too high 15 (7.4)
Dosage too low 50 (24.8)
Adverse drug reactions 81 (40.1)
Non-compliance 44 (21.8)
Total 202 (100.0)

between isoniazid and dexamethasone, with isoniazid influencing the inhibition of CYP3A4 enzyme metabolism,
leading to increased dexamethasone levels, and consequently, increased side effects and toxicity of

dexamethasone *°

The text indicates that a low dose of a drug can result from using fewer tablets than necessary or from
drug interactions reducing drug levels in the blood. For instance, 50 cases (24.8%) were found where the dose
was too low DTP. One example given is for patients taking anti-TB drugs, where a patient weighing 58 kg should
take 4 tablets but only took 3. Furthermore, dose reductions can occur due to drug interactions, such as
rifampicin decreasing the concentration of glimepiride in the blood of TB patients with comorbid DM. This is
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caused by the induction of the cytochrome p450 CYP2C9 enzyme by rifampicin, requiring monitoring of blood
sugar levels and an increase in the dose of glimepiride >%.

The data on adverse drug reactions (ADR) related to DTP were collected through interviews and patient
observations. Patients reported experiencing side effects from the drugs they were using, including nausea and
vomiting from rifampicin, tingling in the feet from isoniazid, blurred vision from ethambutol, and joint pain from
pyrazinamide °. Similarly, research by Tajudin et al. (2022) revealed that 31 respondents (39.2%) experienced
nausea as a side effect 2. It was found that taking rifampicin before bedtime can help reduce the nausea caused
by its active metabolite, which acts as an emetogenic agent stimulating the vagus and releasing 5-hydroxy
tryptamine (5-HT3) 2. The study indicated a total of 81 cases (40.1%) of adverse drug reactions to DTP. Other
studies mentioned even higher rates of ADR cases, with Priyandani et al. (2014) reporting 73.1% and Khotimah
et al. (2023) mentioning 80.8% "'7.

Treatment supervisors play an important role in improving TB patients' adherence to their anti-TB
treatment. They remind patients to take their medication, directly supervise their medication intake at home,
accompany them to health check-ups at health centers, and provide motivation 2. In this study, patient non-
compliance with treatment was 21.8%. Other studies found a non-compliance rate of 11.5% in a survey
conducted by Priyandani et al in 2014 and 1.6% in a study conducted by Khotimah et al in 2023 77,

In Table 1V, it is noted that 11.8% of patients did not receive DTP, as they only used anti-TB drugs. The
dosage of anti-TB drugs administered to patients adhered to guidelines, and no complaints of side effects were
reported. Additionally, at most 30.0% of patients had 2 DTPs. The combinations of 2 DTPs varied, including the
need for additional drugs, no necessity for drug therapy, ineffective drugs, too high or too low doses of drugs,
and non-compliance.

From the results of the study in Table V, data was obtained that 83.6% of patients experienced
improvement in outcomes after receiving anti-TB treatment. Anti-TB drugs must be given for a sufficient period,
including the early stage/intensive phase and advanced stage. In general, the duration of treatment for
pulmonary TB without complications and comorbidities is 6 months 2%, In extra pulmonary TB and TB with
comorbidities, treatment can last more than 6 months. Improvement in outcomes is assessed by reducing TB
symptoms such as coughing, increased appetite, and weight gain. In addition, it can also be seen from the results
of the acid-fast bacillus (AFB) test. A decrease in the number of TB bacterial colonies is indicated by a change
from AFB (3+) to AFB (2+), from AFB (2+) to AFB (1+), and from AFB (1+) to AFB (-). AFB is a type of bacteria that
causes tuberculosis and other types of mycobacterial infections, such as leprosy (Hansen's disease). The AFB test
is usually performed for people with symptoms of active tuberculosis, commonly known as TB. 1-10 AFB per field
in at least 50 fields is reported as “2+”. Note that a plus sign must appear after the number. This is a positive
result. More than 10 AFB per field in at least 20 fields is reported as “3+”. Negative AFB means there is no
infection, the symptoms are caused by something other than mycobacteria, or the mycobacteria are not
numerous enough to be seen under the microscope .

In Table VI, Spearman's correlation test showed a strong relationship between the number of drugs used
and the number of DTPs in TB patients. The test resulted in a p-value of 0.000 and a correlation coefficient of
0.472, indicating a significant positive correlation. This means that as the number of drugs used by patients
increases, the number of DTPs also increases.

The Spearman's correlation test (Table VII) between the number of DTP and the results of therapy in TB
patients obtained a p-value of 0.430 and a correlation coefficient of -0.076. A p-value greater than 0.05 indicates
that there is no relationship between the number of DTPs occurring in patients and improvements in patient
therapy results. Conflicting results were obtained from the study of Ayu et al. (2021), which showed a relationship
between the occurrence of drug-related problems (DRPs) and patient treatment results (p-value < 0.05) 2°. This
discrepancy may be due to the different types of DTPs experienced by patients. Despite experiencing various
DTPs like drug side effects, patients must adhere to their medication as per the guidelines. Adhering to the
doctor's instructions is crucial for patients to recover from TB. The results of therapy in TB patients are greatly
influenced by patient compliance in using anti-TB drugs, including the right dose, interval, frequency, and
duration of treatment.

The study has some limitations. Firstly, it was conducted cross-sectional, which means that researchers
were unable to monitor the progress of patients during therapy and there was no follow-up after identifying the
type of DTP. Additionally, the research samples were non-randomly selected, so the conclusions cannot be
generalized.
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Table IV. Number of DTP per patient

Number of DTP Per Patient N (%)
0DTP 13 (11.8)
1 DTP 31(28.2)
2 DTPs 33(30.0)
3 DTPs 25(22.7)
4 DTPs 7(6.4)
5 DTPs 1(0.9)
Total 110 (100.0)

Table V. Patient Therapy Outcome

Patient Therapy Outcome N (%)
Improved 92 (83.6)
Not Improved 18 (16.4)
Total 110 (100.0)

Table VI. Correlation test of drug amount and DTP amount

Number of drugs Number of DTPs

Spearman'srho Number of drugs  Correlation Coefficient 1.000 0.472**
Sig. (2- tailed) 0.000
N 110 110

**) Correlation is significant at the 0.01 level (2-tailed)

VII. Correlation test of DTP and therapy outcome

Number of drugs Therapeutic outcomes

Spearman'srho Number of drugs  Correlation Coefficient 1.000 -0.076**
Sig. (2- tailed) 0.430
N 110 110

P=0.430>0.05: There is no relationship between the number of DTPs and therapy outcome

CONCLUSION

Based on the study results, it can be concluded that there is a significant relationship between the number
of drugs used by patients and the number of Drug Therapy Problems (DTPs) per patient. There is no relationship
between the number of DTPs in patients and the success of TB treatment. Therefore, pharmacists at health
centers should continue to strive to improve patient understanding and compliance with TB treatment, including
adherence to dose, frequency, interval, and duration of anti-TB treatment.
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