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Abstract: This study aims to evaluate the effectiveness of a web-based drug
information application in providing accessible and reliable drug-related
information to the public in Gorontalo Province, Indonesia. A prospective, non-
randomized study was conducted with 205 participants from the Gorontalo
community. Participants completed a structured questionnaire assessing their
experience with the "Cari Obatmu" feature on the lkatan Apoteker Indonesia (lAl)
Gorontalo website. The questionnaire covered various aspects such as user
interface, search efficiency, clarity of drug indications, side effects, and usability.
Descriptive statistics, Cronbach's Alpha for reliability, One-Way ANOVA for
demographic differences, and effect size analysis were used in data analysis. The
findings indicated high user satisfaction, with mean scores ranging from 4.16 to
4.28 across different aspects assessed. A Cronbach’s Alpha value of 0.975
confirmed excellent internal consistency of the data. The One-Way ANOVA
analysis revealed no significant differences in satisfaction scores among
demographic groups (p = 0.636), with effect sizes being minimal. The web-based
drug information application was well-received, particularly for its functionality
and ease of use. However, further improvements are necessary to enhance user
experience and feature development. These findings highlight the potential to
expand web-based drug information tools to improve public health outcomes in

Indonesia, considering the diverse demographic and user needs.

Introduction

In Gorontalo Province, Indonesia, there is a significant gap in
accessible, comprehensive, and user-friendly platforms that
provide detailed information about generic drugs,
particularly those adapted to the local language, prescribing
practices, and demographic consumption patterns.
Considering the unique linguistic context of Gorontalo, the
availability of drug information in an understandable
language is crucial for patient comprehension. Moreover,
aligning drug databases with common prescribing habits and
demographic-specific consumption trends ensures that the
information provided is both relevant and practical for the
local population, thereby improving rational drug use and
supporting better health outcomes. This information gap
hinders the public’s ability to make informed decisions about
medications, which can lead to misuse or underuse of
essential drugs, ultimately affecting overall public health
outcomes (1-3). Access to accurate and reliable drug
information is essential for the proper use of medications,
especially for generic drugs, which often serve as more
affordable alternatives to branded medications (4, 5). While
generic drugs have great potential to improve healthcare
accessibility, the lack of clear and accurate information

about these drugs remains a challenge in many regions (6,
7).

Recent advances in digital health and health informatics
have substantially transformed the way healthcare
information is managed and disseminated. Within this
context, pharmacoinformatics has emerged as a critical field,
integrating pharmacological knowledge with informatics
approaches to improve access to accurate, structured, and
patient-relevant drug information (8-10).
Pharmacoinformatics supports evidence-based decision-
making by enhancing the management, analysis, and
delivery of drug-related data across healthcare systems (11,
12). When implemented through digital platforms, such as
web-based applications, pharmacoinformatics can bridge
existing gaps in drug information accessibility, particularly
for generic medications, thereby supporting rational drug use
and improving public health outcomes..

The integration of pharmacoinformatics into a web-based
platform offers a practical solution to address the lack of
accessible and reliable information on generic drugs in
Gorontalo. Such a platform can provide timely, accurate, and
user-friendly drug data, improving public understanding,
supporting rational medication use, and enhancing treatment
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adherence (13-15). By enabling real-time updates that
incorporate the latest clinical guidelines and research
findings, pharmacoinformatics ensures that healthcare
decisions are based on the most current evidence, even in
regions with limited health infrastructure (16-20). This study
develops and evaluates a web application designed to
deliver essential information on generic drugs, aiming to
reduce the existing information gap and improve community
health outcomes, while offering a scalable model that could
be adapted in other regions facing similar challenges.

Methodology

Materials

This study was conducted using the official website of the
Ikatan Apoteker Indonesia (IAl) Gorontalo Province, based on
the WordPress platform. The study specifically focused on
the "Cari Obatmu" feature of the website, which was
designed to provide an efficient and user-friendly tool for
searching drug-related information. As members of the
Indonesian Pharmacists Association (lkatan Apoteker
Indonesia), we frequently hold meetings in the form of
workshops discussing the development of medications in
Gorontalo. Additionally, as academics from the State
University of Gorontalo, we regularly research the profile of
drug use in the Gorontalo Province. Through these activities,
we have gained a thorough understanding of the availability
and usage of medications in Gorontalo. The page offers
comprehensive details about commonly used drugs in
Gorontalo, including drug indications, dosages,
administration instructions, side effects, and available
pharmaceutical forms in the market. The drug data used for
the application was sourced from credible journals and
reliable articles to ensure the accuracy and trustworthiness
of the information presented. Indonesian is the main
language available in this application. The website’s drug
information page can be accessed via the following link: 1Al
Gorontalo Website.
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Study Design

This is a prospective, non-randomized study conducted to
evaluate the usability and effectiveness of a web-based drug
information application. The study aimed to assess user
experiences with the "Cari Obatmu" feature on the lkatan
Apoteker Indonesia (IAl) Gorontalo website. Participants were
selected through a purposive sampling method, where 205
community members from Gorontalo were invited to
participate based on their familiarity with digital platforms
and willingness to engage in the study. The purposive
sampling approach was chosen because it allowed for the
selection of participants who were likely to be familiar with
online applications and able to provide valuable feedback
regarding the usability and functionality of the web-based
drug information tool.

Participants were required to meet several inclusion
criteria. They had to be at least 18 years old to ensure
informed consent and maturity in understanding the study
process. In addition, participants were expected to possess
basic familiarity with digital platforms and have access to the
internet, as the study relied on the use of a web-based
application. Finally, all participants needed to express their
willingness to complete a structured questionnaire that
evaluated the usability and effectiveness of the application.

Participants completed a structured questionnaire
administered via Google Forms, designed to evaluate various
aspects of the application, such as user experience, interface
clarity, search efficiency, and the usefulness of the drug
information provided. The survey focused on the
application’s usability, its ability to meet users’ needs, and
the overall satisfaction of the participants. As shown in
Figure 1, the data was collected from these 205
respondents to gain insights into the application’s impact.
Research ethics approval has been obtained to protect user
privacy by submitting a research ethics proposal to the
Gorontalo State University Health Research Ethics
Committee under number 017B/UN47.B7/KE/2025.
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Figure 1. Study design and framework of the web application.
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Questionnaire

The questionnaire was designed to collect insights into the
participants' experiences with the web application, focusing
on its usability, functionality, and the clarity of drug
information. It assessed several key aspects: respondent
information, including age, gender, and education level; prior
experience with drug information applications; and the user
interface, particularly how easily participants could
understand the application’s display. The questionnaire also
examined the search efficiency, determining if participants
could quickly find the required drug information. It further
evaluated the clarity and speed of locating drug indications,
side effects, and dosage information, as well as how easily
users could understand the side effects of the drugs.
Usability was another area of focus, assessing whether
participants could operate the application independently
without external assistance. The navigation aspect looked at
how easily users could find and click on menu items and
buttons. Additionally, the questionnaire addressed whether
the application helped prevent errors in drug usage and
whether participants could easily find information about the
available pharmaceutical forms. Finally, it asked participants
if they felt the application required further development to
better meet their needs (21-23).

Statistical Methods

The statistical analysis for this study was conducted using
SPSS version 30 (Statistical Package for the Social Sciences),
a widely used software tool for data processing and
statistical analysis. The analysis included several key
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methods: Descriptive Statistics were used to summarize the
participants' demographic data and their responses to the
questionnaire. Reliability Analysis, utilizing Cronbach’s Alpha,
was conducted to measure the internal consistency of the
responses. Additionally, One-Way ANOVA was performed to
test for differences in satisfaction scores among different
groups. Effect size calculations, including Eta-squared,
Epsilon-squared, and Omega-squared, were then used to
assess the magnitude of any observed differences. These
analyses aimed to evaluate the effectiveness and usability of
the web-based drug information application, providing
valuable insights into areas that may need further
development or improvement (24-26).

Results and Discussion

App Interface

Figure 2 illustrates the user interface of the web-based drug
information application. Panel A depicts the initial view,
where users can access the medication list, while Panel B
provides a detailed view of the selected drug, including
information on its indications, dosage, usage instructions,
side effects, and pharmaceutical form.

The web-based drug information application was
designed to provide users with a user-friendly interface that
facilitates easy access to essential drug information. As
shown in Figure 2, Panel A presents the initial view of the
application, where users can search for medications by
name. This view includes a list of commonly used drugs,
allowing users to quickly browse and select the drug they are
interested in. Panel B displays a more detailed view of the
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Figure 2. Application interface sections. (A) Initial view displaying the list of medicines. (B) Detailed drug information, including indications, dosage,
usage instructions, side effects, and dosage forms.
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selected drug, providing comprehensive information such as
the drug’s indications, recommended dosage, instructions for
use, possible side effects, and the available pharmaceutical
forms. This layout is intended to enhance the user
experience by offering both ease of navigation and the
ability to access critical information in an organized, clear,
and efficient manner. The combination of these features
helps users make informed decisions regarding their
medication, promoting better health management.

Demographic Profile of Respondents

The demographic profile of the 205 respondents who
participated in the survey reveals that a significant portion of
participants were under 20 years old (58.5%). This suggests
that the web-based drug information application is more
frequently accessed by younger individuals, likely due to
their greater familiarity with technology and mobile devices.
Additionally, 38% of respondents were between 20-35 years
of age, indicating that young adults comprise a large
segment of the user base (see Figure 3A). This age group is
often more proactive in seeking health-related information
through digital platforms, which aligns with trends in
healthcare technology adoption among younger populations
(27-30).

A Age Distribution of Respondents
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In terms of education, a significant majority of
respondents, 69.8%, reported completing high school or its
equivalent, indicating that the majority of users have a basic
level of education. Furthermore, 19.5% of participants had
attained a bachelor’'s degree, suggesting that a considerable
portion of respondents have access to higher education. This
level of education is critical as it may influence both the
ability to comprehend drug-related information and the trust
placed in the application’s reliability (34-36). Notably, only a
small fraction, 5.4%, had completed only elementary or
junior high school, indicating that the application’s content is
likely designed for an audience with at least some high
school-level education (see Figure 3B).

The gender distribution of the survey respondents shows
that 69.92% were female, while 37.01% were male. This
skew towards females aligns with previous research that
suggests women are more likely to engage in health-related
activities and seek medical information online. This trend is
particularly important for understanding how women interact
with digital health technologies and may guide further
development to better address the needs of female users
(see Figure 4) (31-33). Additionally, gender representation
in studies concerning healthcare technology adoption and
usage is essential for concluding the effectiveness of these
tools across different population groups.
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Figure 3. Demographic characteristics of respondents who completed the questionnaire (n = 205). (A) Age distribution. (B) Education level.

Male
37.1%

62.9%
Female

Figure 4. Gender distribution of respondents.

The presence of 3.4% respondents with no formal
schooling provides insights into the need for potential
improvements in the application's accessibility to users with
lower educational backgrounds. This demographic

breakdown is crucial for interpreting the survey results and
can guide future refinements of the drug information
application. The strong representation of young adults and
females suggests that the application should be tailored to
suit the preferences and needs of this group, while also
considering educational factors that may impact how users
interact with the app. As the demographic data suggests that
most users are relatively educated and familiar with
technology, the web-based application may benefit from
further enhancing its usability, accessibility, and educational
features to cater to a broader and more diverse user base
(37-39).

Profile Application-related Questions

The results from Table 1 and Figure 5 provide insights into
the respondents' evaluations of the web-based drug
information application, specifically focusing on its usability
and effectiveness across various dimensions. The data from
the 205 respondents were collected using a Likert scale
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Table 1. User perceptions of app usability and clarity of drug information.

Scale (n=205)

Question
1 2 3 4 5
Is the app display easy to understand? (Q1) 10 8 26 55 106
Can | find drug information quickly? (Q2) 8 5 21 60 111
Can | quickly find the drug indication? (Q3) 5 29 55 108
Do | get clear and easy-to-understand drug side effect information? (Q4) 5 31 52 108
Will I be able to operate this app without the help of others? (Q5) 12 2 32 49 110
Are the menus and buttons in this app clearly visible and easy to click? (Q6) 8 6 25 50 116
Is the information about drug dosage in this app easy to understand? (Q7) 9 6 29 47 114
Does this App help me reduce medication errors? (Q8) 8 2 27 54 114
Does this App help me find drug dosage forms? (Q9) 9 5 31 47 113
Description:Table 1 shows data expressed Likert scale, 1 (Strongly disagree), 2 (Disagree), 3 (Neutral), 4 (Agree), 5 (Strongly
agree).
Distribution of Responses for Each Question with Standard Deviation and Scale Values
SD: 1.10 SD: 1.01 SD: 1.04 SD: 1.07 SD: 1.11 SD: 1.04 SD: 1.08 SD: 1.00 SD: 1.07
200
175
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Figure 5. Distribution of questionnaire responses for each item, showing mean values with standard deviations across the rating scale.

ranging from 1 (Strongly Disagree) to 5 (Strongly Agree),
with the results reflecting participants’ level of agreement
with several application-related questions. Regarding the
ease of understanding the app’s display (Q1), the majority of
respondents showed strong agreement, with 106
respondents selecting Strongly Agree (5), suggesting that
users generally find the app’s interface user-friendly and
intuitive. This is an important aspect, as a clear and easily
understandable display is crucial for user retention and
effective engagement with the application (40-42). For
finding drug information quickly (Q2), 111 respondents
strongly agreed that the app facilitated quick access to drug
data, while fewer respondents selected the lower scales,
indicating that the app is well-received in terms of quick
accessibility. Similarly, for finding drug indications (Q3), 108
respondents rated it positively, supporting the app’s

efficiency in providing relevant information. The clarity of
drug side effect information (Q4) was also favorably rated,
with 108 respondents agreeing strongly, reinforcing that the
application is effective in providing easily comprehensible
information regarding drug side effects, an essential feature
for patient safety and decision-making.

On the other hand, the ability to operate the app without
assistance (Q5) showed a more mixed response, with a
notable 49 respondents selecting the Neutral (3) scale,
suggesting that while many found it easy to operate, a
portion of users may have experienced some difficulty. This
indicates a potential area for improvement in the app’s user
interface or instructional support for first-time users.

In terms of the visibility and ease of clicking the menus
and buttons (Q6), the app scored highly, with 116
respondents strongly agreeing, indicating that the app’s
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design facilitates user interaction. This aligns with findings in
usability studies where ease of navigation is a key factor in
enhancing user experience and satisfaction. For
understanding drug dosage information (Q7), similar to the
earlier responses, the app was favorably evaluated, with 114
respondents selecting Strongly Agree (5). This result
supports the idea that the app effectively communicates
critical drug-related data, a vital component for patient
safety. The app’s potential to reduce medication errors (Q8)
received a relatively positive response, with 114 respondents
agreeing. However, this result suggests that while the app is
perceived as a helpful tool, further investigation may be
needed to confirm its actual impact on reducing medication
errors in real-world settings. Similarly, the ability to find drug
dosage forms (Q9) was highly rated, with 113 respondents
showing strong agreement, suggesting that the app is
effective in providing diverse and relevant drug information.
In conclusion, the survey results indicate that the web-based
drug information application is highly regarded for its ease of
use, accessibility, and effectiveness in delivering essential
drug information. However, certain areas, such as the need
for more intuitive features to help users operate the app
without assistance, and enhancing the impact on reducing
medication errors, could benefit from further refinement.
These findings provide valuable feedback for future
iterations of the application, which can enhance both its
usability and overall impact on improving healthcare
outcomes (40, 42, 43).

Reliability Test
The reliability test results for the 205 respondents were
assessed using Cronbach’s Alpha, which measures the
internal consistency of the scale. With a value of 0.975,
Cronbach’s Alpha indicates excellent internal consistency,
suggesting that the scale items are highly correlated and
effectively measure a single underlying construct. This level
of reliability is considered excellent, as values above 0.7 are
generally accepted as indicating acceptable reliability,
according to established guidelines for Cronbach’s Alpha.
The scale consists of 9 items, with a mean score of
38.0390, which reflects the central tendency of the
responses, indicating that respondents generally agreed with
the statements in the questionnaire. The scale variance of
75.763 shows the extent of variability in responses, while the
standard deviation (SD) of 8.70420 further emphasizes the

spread or dispersion of responses across the sample. These
results confirm that the scale not only has high internal
consistency but also provides a good spread of responses
across the range of the Likert scale used. In conclusion, the
high Cronbach's Alpha and supportive statistics regarding
the scale's mean, variance, and standard deviation suggest
that the instrument used in this study is both reliable and
effective for capturing user feedback on the web-based drug
information application (44). This reliability further
strengthens the validity of the findings derived from the
application’s evaluation, supporting the use of the scale in
assessing its functionality and usability.

Frequency Statistic

Table 2 displays the frequency statistics for the 205 survey
responses, offering an overview of the participants'
evaluations of the web-based drug information application.
The mean values for all nine questions range from 4.16 to
4.28, indicating general agreement with the statements
presented in the survey. These values suggest that users are
largely satisfied with the application’s usability, ease of
understanding, and the relevance of the drug information it
provides. The median and mode values for each question are
consistently 5.0, signifying a strong tendency toward the
highest level of agreement, Strongly Agree (Scale 5), across
all survey items. This uniformity in responses underscores
the overall positive reception of the app, with respondents
indicating that they found the app easy to understand and
operate, and that the drug information it provides is helpful
(45, 46).

The standard deviation (SD) values for the survey
questions range from 1.00 to 1.10, reflecting moderate
variability in the responses. This suggests that while there is
a strong consensus among respondents regarding the
application's functionality, some individuals exhibited slight
variations in their opinions. The relatively low standard
deviations indicate that the application is broadly perceived
positively, with only minor differences in how users rate
various features of the app. The minimum and maximum
values across all questions are 1.00 and 5.00, respectively,
indicating that participants provided the full range of
responses (from Strongly Disagree to Strongly Agree),
further emphasizing the robustness of the survey data. In
conclusion, the survey results suggest that the web-based
drug information application is generally well-received by its

Table 2. Descriptive statistics of user responses to app usability questions (n=205).

Statistic Q1 Q2 Q3 Q4

N (Valid) 205 205 205 205
Missing 0 0 0 0
Mean 4.16 4.27 4.21 4.19
Median 5.0 5.0 5.0 5.0
Mode 5.00 5.00 5.00 5.00
Std. Deviation 1.10 1.01 1.03 1.06
Minimum 1.00 1.00 1.00 1.00
Maximum 5.00 5.00 5.00 5.00
Sum 854.0 876.0 865.0 860.0

Q5 Q6 Q7 Q8 Q9
205 205 205 205 205
0 0 0 0 0
4.18 4.26 4.22 4.28 4.21
5.0 5.0 5.0 5.0 5.0
5.00 5.00 5.00 5.00 5.00
1.10 1.04 1.07 1.00 1.07
1.00 1.00 1.00 1.00 1.00
5.00 5.00 5.00 5.00 5.00
858.0 875.0 866.0 879.0 865.0

Description: Q = question. Table 2 shows the frequency statistics for the 205 survey responses. The mean values range from 4.16
to 4.28, indicating general agreement with the statements. The median and mode are consistently 5.00, suggesting a strong
tendency towards "Strongly Agree." Standard deviations range from 1.00 to 1.10, showing moderate variability in responses, with

the full range of answers (1-5) selected.
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Table 3. ANOVA effect size estimates for the Satisfaction Score (n=205).

Statistic Point Estimate 95% Confidence Interval Lower Upper
Eta-squared 0.008 0.000 to 0.035 0.000 0.035
Epsilon-squared -0.006 -0.015 to 0.020 -0.015 0.020
Omega-squared Fixed-effect -0.006 -0.015 to 0.020 -0.015 0.020
Omega-squared Random-effect -0.002 -0.005 to 0.007 -0.005 0.007

Description: Table 3 presents the ANOVA effect size statistics for the Satisfaction Score. The values for Eta-squared (0.008),
Epsilon-squared (-0.006), and Omega-squared (both -0.006 and -0.002) indicate very small effect sizes, suggesting that the
independent variables have minimal impact on the satisfaction score. These results confirm that the tested factors contribute very

little to the variation in satisfaction scores.

users. The consistency in the mean, median, and mode
values highlights a strong tendency toward positive
evaluations, while the moderate variability in responses
(indicated by standard deviation) suggests room for fine-
tuning to address diverse user experiences. These insights
are valuable for future development, ensuring that the
application remains user-centric and effectively meets the
needs of its audience.

ANOVA One-Way Test

A One-Way ANOVA test was performed to evaluate whether
satisfaction scores differed significantly across demographic
groups. The results showed no significant differences (p =
0.636), suggesting that user satisfaction was consistent
across different age, gender, and education groups. This lack
of variability could be attributed to several factors, such as
the overall user-friendliness of the application, which may be
universally appreciated regardless of demographic
differences. Additionally, it is possible that the survey
questions were broad enough to capture general usability
aspects, which were positively rated by most users, leading
to consistent satisfaction scores across groups.

Furthermore, the effect size statistics in Table 3 provide
additional insight into the magnitude of the observed
differences. The Eta-squared value is 0.008, and the Epsilon-
squared and Omega-squared values are -0.006, both of
which indicate very small effect sizes. This suggests that the
independent variables tested in the ANOVA have a minimal
impact on the satisfaction scores. The 95% Confidence
Intervals for the effect size statistics (ranging from 0.000 to
0.035 for Eta-squared) further support the conclusion that
the independent variables contribute very little to the
variation in the satisfaction scores.

These findings suggest that while the satisfaction scores
from different groups may vary, the factors tested do not
have a meaningful or significant effect on the overall
satisfaction with the web-based drug information application.
The small effect sizes and lack of statistical significance
indicate that other factors, not captured in this study, may
be influencing user satisfaction. This underscores the need
for further investigation into other potential variables that
could play a larger role in shaping users' satisfaction with the
application (47, 48).

Despite the overall positive reception, several usability
issues were identified that may affect the application's
accessibility. A key issue is the difficulty some users face in
navigating the app without external help. This was
particularly noted by participants who had limited experience
with digital platforms. A suggestion for improvement would
be to introduce an interactive tutorial or onboarding process
for first-time users to guide them through the application’s

features. Moreover, enhancing the app’s search algorithm to
deliver more accurate and faster results could address
concerns raised by users about searching for drug
information more efficiently. When compared to similar
applications, it may be necessary to add several features,
such as Al integration, to this website.

Conclusion

The application shows strong user satisfaction (mean scores
ranging from 4.16 to 4.28), but improvements are needed in
navigation and search efficiency. ANOVA results indicated no
significant demographic differences in satisfaction (p =
0.636), suggesting universal appeal. Future enhancements
should include an interactive onboarding process, better
search algorithms, and Al-driven recommendations. Scaling
to other regions could be achieved by incorporating
multilingual support, local drug information, and addressing
diverse literacy levels. Expanding features like medication
reminders would further enhance user engagement and
improve health outcomes.
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