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This study aims to analyze user sentiment towards the quality of the mo-
bile-based JKN (Jaminan Kesehatan Nasional) service. The sentiment 
analysis method used is lexicon classification. A total of 147,199 appli-
cation reviews were collected through scraping techniques using Python. 
The reviews were classified into four service quality categories: perfor-
mance, user interface, security, and customer service. The analysis results 
show that the majority of users are satisfied with the performance of the 
JKN mobile application, with 57.32% positive sentiment, 5.47% neutral, 
and 37.25% negative. Although the majority of service quality sentiment 
is positive, there are still aspects that need improvement, such as security 
and user interface. The calculation results of recall, precision, and F1-
score indicate that the model has good sensitivity and balance in identi-
fying relevant sentiments. This study provides feedback to the develop-
ers, namely Badan Penyelenggara Jaminan Sosial (BPJS) Kesehatan, for 
the improvement and enhancement of the Mobile JKN application, con-
sidering that the negative sentiment is still relatively significant. 

   
. 

I. INTRODUCTION 
N the current era of modern society, many mobile applications are used across various sectors, including the 
healthcare sector. One commonly used mobile application in Indonesia's healthcare sector is mobile JKN. This 
application was launched on November 15, 2017, by Badan Penyelenggara Jaminan Sosial (BPJS) Kesehatan 

for participants in Jaminan Kesehatan Nasional (JKN) program. The digital-based utilization of mobile JKN in 
Indonesia aims to achieve service excellence and increase participation in JKN BPJS & KIS (Kartu Indonesia 
Sehat) programs [1]. Mobile JKN provides facilities that make it easier for users to register and edit their personal 
information, as well as easily access family member data. Additionally, this application simplifies user access to 
facilities provided by BPJS [2]. As one of the healthcare service applications, mobile JKN is certainly required to 
maintain its service quality to enhance user satisfaction and ensure the continued use of the application. It is 
important to understand how users feel about this application because user satisfaction with an application is closely 
related to its quality [3]. Knowing user satisfaction with the service quality of mobile JKN allows for identifying 
areas that need improvement or enhancement within the application. By paying attention to user feedback, 
developers can make relevant improvements and developments to enhance the overall user experience. User 
satisfaction with service quality directly impacts how often and how long users will use the service. 
 Service quality is considered good if consumer expectations and needs can be met. Service quality in an 
application has a direct impact on user satisfaction [4]. Therefore, research on user sentiment towards the service 
quality of mobile JKN is necessary. This research provides information about user sentiment, particularly regarding 
the service quality of this application. This information can be used to improve the service quality of mobile JKN 
and address existing issues, thereby increasing the use of this application. One way to understand the sentiment of 
mobile JKN users is by analyzing the quality and satisfaction based on their experience using the application. This 
user experience is obtained from their reviews on the Google Play Store platform. The reviews and comments 
uploaded on this platform contain various things felt by each user and reflect the level of user satisfaction, the 
problems faced, and their views on the quality of this application. Therefore, this forms the basis for researchers to 
analyze user opinions on that platform to understand user sentiment towards the application. Sentiment analysis is 
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a widely used method for capturing user opinions and emotions regarding a service [5]. In this case, it pertains to 
the opinions of JKN users provided through a mobile platform. Sentiment analysis of service quality can be used 
to determine how satisfied or dissatisfied users are with the features available on the JKN mobile app or if there 
are any issues in the application that require immediate attention. In this study, the sentiment analysis method used 
is lexicon-based classification with three data rating labels: positive, negative, and neutral. Using this method, 
sentiment sentence data can be more easily classified into positive, negative, and neutral labels. Lexicon 
classification works by selecting important words in the text and then grouping those words into labels such as 
positive, negative, and neutral based on a lexicon dictionary [6]. In lexicon classification, the lexicon dictionary is 
a list of words that have already been assigned specific sentiment labels. Words in the text that match entries in the 
lexicon dictionary will be given the same label as the word in the dictionary. For example, words like "good" or 
"excellent" are labeled as positive. Lexicon classification is very effective for analyzing short texts, such as app 
reviews on the Google Play Store. In sentiment analysis, the lexicon classification method can provide good results, 
especially for short documents [7]. In short texts, the number of words available for analysis is limited, making a 
simple yet effective approach like lexicon classification more suitable compared to other sentiment analysis 
methods. Additionally, this method is faster and does not require intensive computation, making it suitable for 
analyses that need quick and efficient results. Therefore, the lexicon classification method is considered more 
suitable for this study because the data used are short documents and do not require a large training dataset. 
 Several previous studies on sentiment analysis have been conducted. For example, sentiment analysis on users 
of the MyPertamina app only classified sentiments into two categories: positive and negative. The classification 
method applied used the Naïve Bayes Classifier (NBC) algorithm [8]. Sentiment analysis using review data from 
the Grab app, collected from the Google Play Store platform, employed the Support Vector Machine (SVM) 
classification method with two measurement scale labels, positive and negative, achieving an accuracy of 85.54% 
[9]. Research on user sentiment towards the Brimo app using the Naïve Bayes Classifier method resulted in an 
accuracy of 84.52%, precision of 82.51%, and recall of 87.62% [10]. Sentiment analysis of online transportation 
app users using the Support Vector Machine (SVM) algorithm achieved an accuracy of 87%, precision of 93%, 
and recall of 83% [11]. Sentiment analysis of the Mobile JKN app also follows a similar approach by using review 
data obtained from the Google Play Store platform and focusing on two measurement scale labels: positive and 
negative. This analysis applies the Support Vector Machine (SVM) algorithm to identify the sentiment of user 
reviews of the Mobile JKN app. The results of this study showed accuracy, precision, and recall values of 89.53%, 
88.17%, and 45.96%, respectively [12]. 
 However, from the five previous studies, it is known that they only used two sentiment labels. This means that 
those studies did not consider neutral sentiment, which many users may have. By adding a neutral sentiment label, 
we can obtain a more comprehensive understanding of users' opinions regarding the quality of the application. This 
study complements earlier research by incorporating three sentiment labels: positive, negative, and neutral. Thus, 
this study aims to fill the gap in previous research that only used two sentiment labels. The addition of a neutral 
sentiment label allows for a deeper analysis of users' feelings towards the Mobile JKN application. By expanding 
the sentiment categories, this research provides a more complete perspective on user perceptions, which in turn can 
help in the development and enhancement of the quality of Mobile JKN application services. Previous sentiment 
analyses also focused solely on general user sentiments towards the application usage, unlike this study, which 
focuses more on evaluating the quality of services provided, offering deeper insights into how users respond to 
features and performance of the Mobile JKN application. 
 This study aims to generate research data in the form of positive, negative, and neutral sentiments to assess user 
satisfaction with the quality of service of the Mobile JKN application. The results obtained from this research are 
important as they provide information regarding user sentiments towards the quality of this application's services, 
which can be used as feedback for the developer, BPJS Kesehatan. This research is expected to provide deep 
insights to BPJS Kesehatan regarding aspects of the application that need improvement, enabling targeted 
enhancements to increase user satisfaction. Moreover, this information can also aid in the development of new 
features that better meet user needs and expectations. This study is also anticipated to contribute to the literature 
by offering a more comprehensive analysis of user sentiments through the use of three sentiment labels (positive, 
negative, and neutral). This approach can serve as a reference for future research in sentiment analysis, particularly 
in the context of healthcare service applications. 

II. METHOD 
This research employs a quantitative approach. Quantitative approach is a research method that gathers and 
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analyzes data and presents it in numerical form [13]. The quantitative approach emphasizes systematic 
measurement and data analysis [14]. In the context of this research, the quantitative approach is applied by 
collecting review data from the Google Play Store and classifying them into positive, negative, and neutral 
sentiments. Numerical data is used to measure sentiments by calculating the frequency and distribution of each 
sentiment category. The results of this classification will be presented in the form of tables, diagrams, or graphs to 
provide a clear overview of user perceptions towards the Mobile JKN application. 

In this research, sentiment analysis or opinion mining is essential to understand how users feel about the quality 
of Mobile JKN services using the lexicon classification method. The lexicon classification method is chosen 
because it can quickly identify and classify sentiments based on a predefined dictionary of words. This method is 
suitable for analyzing short text data, such as app reviews, due to its efficiency in processing large amounts of data 
with adequate accuracy compared to other methods like machine learning, which require extensive training data. 
With lexicon classification, words in review texts are identified and labeled as positive, negative, or neutral based 
on sentiment scores predefined in the lexicon dictionary.  

The purpose of sentiment analysis is to conduct research on the emotions, attitudes, opinions, and evaluations 
expressed by the public or experts through various media about a product, brand, service, politics, or an institution 
[15]. In this research, sentiment analysis is utilized to classify reviews of the Mobile JKN application into positive, 
negative, and neutral sentiments. 

The process of sentiment analysis is divided into three steps: classification, evaluation, and data visualization. 
1. Classification  
 Classification is used to retrieve and group comments or reviews of the Mobile JKN application from the 

 Google  Play Store platform. The benefit of this stage is to enable researchers to identify and classify the types 
 of  comments for further analysis [4]. 

2. Evaluation  
 Evaluation involves reviewing the dataset through data preprocessing, classification method, and evaluation 

 process  [16]. 
3. Data Visualization  
 In this stage, the processed data from the evaluation phase will be presented in the form of graphs, histograms, 

or matrices. Additionally, visualization can also take the form of a word cloud or interactive map, depending on 
the analysis results, as they can vary greatly [16]. 

A. Research Flow 
The research flow in Figure 1 illustrates how this study was conducted. The research flow is designed to minimize 

the risk of chaos during the research process. It serves as a guide for researchers in planning and implementing 
their research agenda. The aim is to enable researchers to conduct structured and timely research, ensuring that the 
research progresses as expected [17].  

The initial steps of this research are literature collection and problem identification. The literature review is 
conducted to strengthen and support existing theories as well as to gather sufficient information to complement the 
research [18]. This study employs a literature review, including journals related to the research being conducted. 
Meanwhile, problem identification is undertaken because this step determines the focus and direction of the 
research, making it crucial. By understanding the problem to be solved, researchers can formulate clear and specific 
objectives. 

Following that, data collection is performed from the reviews of the Mobile JKN mobile application on the Google 
Play Store. The data collection process is carried out using data scraping techniques with Python programming. 
Scraping information is used to filter desired information, thereby facilitating the search process [19]. In this 
research, we utilized the google-play-scraper library to scrape review data from the Google Play Store. This library 
facilitates the rapid and efficient collection of review data. However, due to the substantial amount of data involved, 

Fig. 1. Research Flow 
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specifically 147,199 reviews, the scraping process required a considerable amount of time to complete the data 
collection. Therefore, the solution implemented included using efficient scripts to reduce the scraping time. 

Once all data is gathered, preprocessing is conducted to select the data to be used. Preprocessing is a data input 
management process that initially is unstructured, with the aim of transforming it into structured data before 
sentiment analysis [20]. In this preprocessing stage, there are five steps to be performed, namely case folding, 
cleaning, removing stopwords, tokenization, and stemming. After passing through this stage, the review data, which 
initially numbered 147,199, is filtered down to 119,783 review data. 

Next is the sentiment classification process using the lexicon classification method. This stage begins with 
assigning sentiment labels to each review. This is done using an existing lexicon dictionary containing words with 
sentiment scores such as positive, neutral, and negative. Then, the lexicon dictionary is compared with the words 
in each review. After obtaining the sentiment labels, the next step is to classify words related to service quality. 
This is done by comparing each review that has been labeled with sentiment with an existing service quality 
dictionary, which contains service quality keywords. After obtaining the service quality keywords, the keywords 
are classified into predefined parameters. The next step is after the data has been classified, the data will be analyzed 
and visualized. 

Next, we proceeded with calculating recall, precision, and F1-score to evaluate the results. These metrics recall, 
precision, and F1-score are relevant for evaluating the analysis results as they provide a deep understanding of how 
well the model has succeeded in accurately classifying review sentiments. Recall calculation is performed to assess 
how effective the classification method is in predicting positive comments among all actual positive comments in 
the dataset. In the context of sentiment analysis, a high recall indicates that the model is capable of correctly 
identifying a significant portion of reviews with the correct sentiment. Equation (1) is used to compute the recall 
value [21]. 

Recall (R) = a
a + c

× 100  (1) 

The calculation of precision is conducted to evaluate how accurately the model predicts positive, negative, and 
neutral data. High precision indicates that most reviews classified as positive, negative, or neutral by the model are 
indeed relevant to the intended sentiment. Equation (2) is used to calculate the precision value [21]. 

Precision (P) = a
a + b

× 100  (2) 

To measure the accuracy and balance between precision and recall, we calculate the F1-score. A high F1-score 
indicates that the model has a good balance between recall and precision. Equation (3) is used to compute the F1-
score [21]. 
𝐹𝐹1 − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 2 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃  × 𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑅𝑅

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃  + 𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑅𝑅
  (3) 

In general, a model is considered to have good performance if its recall, precision, and F1-score values approach 
100%. High recall, precision, and F1-score indicate that the model is capable of accurately identifying and 
classifying review sentiments. Higher values indicate better performance. Recall and precision matrices can be seen 
in Table 1 [4]. 

TABLE I 
RECALL AND PRECISION MATRIX 

Document Relevant Irrelevant Total 
Found a (hits) b (noise) a+b 

Not Found c (misses) d (rejected) c+d 

Total a+c b+d a+b+c+d 

Explanation: 
a (hits) = relevant document 
b (noise) = irrelevant document 
c (misses) = relevant document not found 
d (rejected) = irrelevant document not found 
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III. RESULTS AND DISCUSSION 
This section discusses the results of the research regarding user sentiment towards the quality of service of the 

Mobile JKN application. The results are derived from the collected data and also based on the analysis of user 
reviews available on the Google Play Store. This discussion begins by explaining the data collection and processing 
processes undertaken before sentiment classification and analysis. The results of the sentiment analysis that have 
been conducted will be explained, along with the evaluation of the performance of the model used. Subsequently, 
conclusions will be drawn based on the results of the analysis.  

A. Data Retrieval 
The reviews of the Mobile JKN mobile application in this study were obtained using scraping techniques with 

Python programming. The total number of successfully retrieved data was 147,199 reviews. The retrieved data 
includes the username of the reviewer, rating, the time when the user uploaded the review, and the content of the 
review. Out of the total 147,199 retrieved data, 119,783 were usable for analysis. This is because many reviews 
either lacked meaningful content or were composed solely of emoticons, rendering them unusable for research 
purposes. An example of the scraped data can be seen in Figure 3.  

Fig. 2. Mobile JKN Application Interface 

Fig. 3. Scraped Data Result 
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B. Data Processing 
After the data has been successfully retrieved, it proceeds to the data preprocessing stage. The data preprocessing 

process involves steps such as removing special characters, punctuation marks, and irrelevant conjunctions. 
Additionally, in some cases, text normalization is applied to standardize words with different spelling variations. 
For example, the word "menggembirakan" (delightful) can be normalized to its base form, "gembira" (happy). 
Subsequently, the data will be cleansed of stopwords, which generally do not contribute significantly to sentiment 
analysis, such as "dan" (and), "atau" (or), "dari" (from), and so on. In this stage, the existing data will be filtered 
to produce data ready for analysis. The review data, previously in sentence form, will be transformed into token or 
word form. These steps aim to improve the quality of the data to be used in subsequent sentiment analysis processes. 
The data after preprocessing can be seen in Figure 4.  

C. Service Quality Dictionary 
 The service quality dictionary is a collection of keywords created based on user experience related to the quality 
of service of the application. The function of this service quality dictionary is to identify and classify sentiments 
found in user reviews. This dictionary contains words referring to predefined parameters, such as "performance", 
"user interface", "security", and "customer service". With these parameters, it is possible to efficiently understand 
how users respond to or evaluate the Mobile JKN application across various service aspects. For details, refer to 
Table 2. 
 As seen in Table 2, the existing keywords have been classified based on the predefined parameters. For example, 
in the review data, there is a sentence "pelayanan baik, petugas ramah dan amanah". The word "ramah" is cate-
gorized under the customer service parameter because it indicates how customer service in the Mobile JKN appli-
cation is perceived to be good in treating users. Another example is the frequently commented word "error", as 
seen in the comment "milih faskes error terus". The word "error" refers to the performance of the Mobile JKN 
application, which is considered inadequate, thus it is included under the performance parameter. 

TABLE II 
SERVICE QUALITY LIBRARY 

Service Quality Library 

Performance update (9954), mantap (7845), good (5383), oke (2821), eror (1136), 
perbaiki (1132), lemot (1035), top (873), puas (751), gagal (641), 
kurang (695), error (555), lumayan (596), nice (478), cepat (467), 
payah (392), upgrade (380), lancar (397), parah (368), loading 
(313), berat (157), bad (149), bug (130), rusak (111), lelet (106), op-
timal (45), kacau (43), canggih (42), bobrok (35), amazing (27), 
maintenance (24), efektif (26), trouble (22), berkualitas (19) 
 

Fig. 4. Preprocessed Data 
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According to Table 2, for reviews based on "performance," the word "update" is the most frequent, with a total 

of 9,954 reviews, while the word "berkualitas" is the least frequent, with only 19 reviews. For reviews related to 
"user interface," the word "bagus" appears most frequently, totaling 10,509 reviews, whereas "ui/ux" is the least 
frequent, with only 2 reviews. In terms of "security," the word "aman" appears most frequently, with a total of 220 
reviews, and "sandi" is the least frequent, with 36 reviews. Regarding "customer service," the word "bantu" has 
the highest frequency, with a total of 12,790 reviews, while "terlayani" has the lowest frequency, with only 10 
reviews. 

D. Analysis of Data 
Based on the data collection results, the number of reviews is grouped according to ratings, as shown in Table 3. 

TABLE III 
NUMBER OF REVIEWS BASED ON SCORES 

Rating Number of Reviews 

* 37.882 

* * 6.732 

* * * 6.551 

* * * * 8.562 

* * * * * 60.056 

Total 119.783 

In Table 4, the data is grouped into positive, neutral, and negative reviews. These reviews are categorized by 
dividing the scores into 3 categories: 1-2 stars are categorized as "negative", 3 stars are categorized as "neutral", 
and 4-5 stars are categorized as "positive". 

TABLE IV 
NUMBER OF REVIEWS BASED ON POSITIVE, NEUTRAL, AND NEGATIVE SENTIMENTS 

Rating Category Number of Reviews 

*  -  * * Negative 44.614 

* * * Neutral 6.551 

* * * *  -  * * * * * Positive 68.618 

 
Based on Table 4, there are 44,614 reviews with 1-2 stars categorized as negative sentiment, accounting for 

37.25% of the total reviews. For 3-star ratings categorized as neutral, there are 6,551 reviews, or 5.47% of the total 
reviews. The 4-5-star ratings categorized as positive have 68,618 reviews, or 57.32% of the total reviews. 

Table 5 is obtained from the grouping of keywords based on the quality of service parameters established in 
Table 2. This table provides an overview of how many users provide reviews related to specific aspects of the 
quality of service of the Mobile JKN application, such as performance, user interface, security, and customer 
service. 

User Interface bagus (10509), sesuai (1327), keren (811), perbaharui (554), aneh 
(550), jelek (434), tampilan (210), simpel (201), gampang (161), kece 
(156), simple (132), tidak jelas (118), rumit (81), ruwet (68), sem-
purna (63), nyaman (59), easy (51), cakep (53), sederhana (24), ui/ux 
(2) 
 

Security aman (220), login (1799), captcha (1173), verifikasi (637), kode 
(246), password (185), akun (153), registrasi (72), register (63), log-
out (38), sandi (36) 
 

Customer Service bantu (12790), susah (5370), mudah (5593), baik (3499), ribet 
(2801), berguna (873), memuaskan (838), tidak bisa (802), bayar 
(704), sulit (623), buruk (523), tingkatkan (736), best (259), praktis 
(260), ramah (142), like (127), lambat (101), rugi (111), berbayar 
(100), efisien (82), repot (58), tolol (56), nyebelin (28), terlayani (10) 
 

https://jurnal.stkippgritulungagung.ac.id/index.php/jipi
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1457736067&1&&2016


JIPI (Jurnal Ilmiah Penelitian dan Pembelajaran Informatika) 
Journal homepage: https://jurnal.stkippgritulungagung.ac.id/index.php/jipi  

ISSN: 2540-8984  
Vol. 9, No. 3, September 2024, Pp. 1506-1517 

 
 

 

1513 
Study on the Quality of Service of the Mobile-Based JKN Application: A Sentiment Analysis Approach 

TABLE V 
NUMBER OF REVIEWS BASED ON SERVICE QUALITY 

Service Quality Number of Reviews 
Performance 37.148 
User Interface 15.564 

Security 4.622 

Customer Service 36.486 
Others 25.963 

 
According to the data in Table 5, "performance" has the highest number of reviews with a total of 37,148 reviews 

or 31% of the total reviews. Meanwhile, the "security" parameter has the lowest number, with 4,622 reviews or 
3.86% of the total reviews. The "user interface" parameter has 15,564 reviews or 13% of the total reviews, and 
"customer service" has 36,486 reviews or 30.46% of the total reviews. As for "others," there are 25,963 reviews or 
21.67% of the total data available. The "others" parameter includes reviews that do not have keywords based on 
the created service quality dictionary. 

 
 
Next, the distribution of the number of reviews based on service quality will be visualized. The aim is to further 

explain the distribution of the existing data. Visualizations such as line graphs and pie charts are used in this study. 
The visualization of data can be seen in Figure 5 for the line graph and Figure 6 for the pie chart.  

E. Sentiment Analysis of User Satisfaction 
 The keywords that have been grouped based on the quality of service parameters will be further categorized 
based on positive, neutral, and negative sentiments obtained from the lexicon classification results.  
 

TABLE VI 
NUMBER OF POSITIVE, NEUTRAL, AND NEGATIVE REVIEWS 

Service Quality Positive Neutral Negative 

Performance 24.911 3.818 8.419 

User Interface 12.696 741 2.127 

Security 1.954 874 1.794 

Customer Service 25.791 1.755 8.940 

Others 16.497 2.019 7.447 

 
 In Table 6, reviews that have passed the lexicon classification stage will be grouped according to the sentiment 
results obtained. Based on this grouping, the results for "performance" show that there are 24,911 positive reviews, 
accounting for 67.06%, 8,419 negative reviews, accounting for 22.66%, and 3,818 neutral reviews, accounting for 
10.28%. This indicates that the majority of users are satisfied with the performance of the Mobile JKN application. 
Although there are negative reviews about the application's performance, the number is relatively low compared to 
the positive reviews. A high percentage of positive sentiments indicates that the application's performance has met 

Fig. 5. Data Distribution Graphic Fig. 6. Data Distribution Diagram 
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the expectations of many users, such as speed, stability, and responsiveness. Keywords like "mantap" and "good" 
demonstrate user appreciation for the application's performance. However, despite the relatively low percentage of 
negative reviews, their number remains significant, with keywords such as "error," "lemot," and "gagal" indicating 
issues that need addressing, such as bugs, crashes, or long loading times. This data can be used to prioritize im-
provements and enhance application performance. For instance, focusing on optimizing application speed and re-
ducing crash frequency would be beneficial. 

For "user interface," there are 12,696 positive reviews, accounting for 81.57%, 2,127 negative reviews, 
accounting for 13.67%, and 741 neutral reviews, accounting for 4.76%. The majority of users consider the user 
interface of the Mobile JKN application to be good and easy to use. Although most users are satisfied with the 
application, there are still some negative reviews. This indicates that there is room for improvement in the interface 
design. The majority of users are satisfied with the user interface, indicating that the application is user-friendly 
and intuitive. Keywords such as "bagus", "sesuai", and "keren" support this view. However, there are 13.67% 
negative reviews that may indicate issues such as unappealing design, navigation difficulties, or inconsistent layout, 
with keywords like "aneh", "jelek", and "rumit". Improvements can be focused on specific aspects mentioned in 
the negative reviews. For example, enhancing visual aesthetics or optimizing the layout for a better user experience. 

For "security," there are 1,954 positive reviews, accounting for 42.27%, 1,794 negative reviews, accounting for 
38.81%, and 874 neutral reviews, accounting for 18.91%. The majority of users are satisfied with the security 
provided by the application. However, there is a significant percentage of negative reviews. This suggests that 
improvements in security aspects may be necessary to enhance user trust. More than half of the users are satisfied 
with the security aspects, indicating that some existing security measures are adequate. Keywords such as "aman" 
and "verifikasi" indicate this. However, nearly 40% of negative reviews suggest significant concerns regarding user 
data security, with keywords like "login" and "captcha" frequently mentioned. A comprehensive evaluation of the 
security system is necessary, including data encryption, protection against cyber attacks, and stronger privacy 
policies. Users should also be educated about the implemented security measures to enhance their trust. 

For "customer service," there are 25,791 positive reviews, accounting for 70.68%, 8,940 negative reviews, 
accounting for 24.50%, and 1,755 neutral reviews, accounting for 4.81%. The positive percentage for customer 
service is quite high, indicating that the customer service of the application is highly appreciated by users. However, 
there is also a need to improve customer service to further enhance user satisfaction. The high percentage of positive 
reviews indicates that the customer service of this application is quite responsive and helpful in resolving user 
issues, with keywords such as "bantu" and "baik". However, the nearly one-quarter percentage of negative reviews 
suggests that there are aspects of customer service that need improvement, such as response time, quality of 
assistance, or service attitude, with keywords like "susah", "ribet", and "buruk". Regular evaluation of staff and 
user feedback should be conducted systematically. This aims to better understand user needs and improve services 
based on received feedback. 

For "others," there are 16,497 positive reviews, accounting for 63.54%, 7,447 negative reviews, accounting for 
28.68%, and 2,019 neutral reviews, accounting for 7.77%. This indicates that the majority of users are satisfied 
with the application beyond the quality of service. The high percentage of positive reviews outside the main service 
categories indicates that additional aspects of this application also satisfy users. However, the significant percentage 
of negative reviews suggests there are various other issues that may not have been identified within the main 
categories. Using feedback from these categories to identify and address minor or specific issues that may not be 
covered in the main categories, such as compatibility issues, additional features, or specific usability issues, can 
help improve overall service quality. 

F. Analysis of Recall, Precision and F1-Score Calculation 
 Recall calculation is conducted to determine how sensitive the model is in detecting sentiments correctly. Mean-
while, precision calculation is performed to assess the model's precision level in finding truly relevant documents. 
Relevant and irrelevant documents, as well as documents that can be found and not found, can be seen in Table 7. 

Fig. 7. Example of Negative Reviews Based on Service Quality 
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TABLE VII 
NUMBER OF RELEVANT AND IRRELEVANT DOCUMENTS 

Document Relevant Irrelevant Total 

Found 65.352 28.468 93.820 

Not Found 16.497 9.466 25.963 

Total 81.849 37.934 119.783 

Based on Table 7, recall, precision, and f1-score calculations are performed. 
Recall calculation:  

Recall (R) = a
a + c

× 100  

Recall (R) = 65 .352
65 .352  + 16 .497

× 100  

Recall (R) = 79,84 

(1) 

Precision calculation: 
Precision (P) = a

a + b
× 100  

Precision (P) = 65 .352
65 .352  + 28 .468

× 100  

Precision (P) = 69,65 

(2) 

F1-score calculation: 
𝐹𝐹1 − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 2 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃  × 𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑅𝑅

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃  + 𝑅𝑅𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑅𝑅
  

𝐹𝐹1 − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 2 × 69 ,65 × 79 ,84
69 ,65 + 79 ,84

  

𝐹𝐹1 − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 74,23 

(3) 

 From the calculation results, we obtained a recall value of 79.84%, precision of 69.65%, and an f1-score of 
74.23%. With a recall value of approximately 79.84%, these results indicate that the model has relatively high 
sensitivity in detecting positive, negative, and neutral sentiments. The model can find most of the documents that 
should be relevant for sentiment analysis. 

Although the recall value is quite high, the precision value is 69.65%, meaning that around 30% of the documents 
considered relevant may not be relevant. This value indicates that the model has a relatively high level of precision 
in finding truly relevant sentiments, although there is still a possibility that the model is less accurate in identifying 
truly relevant sentiments. 

G. Discussion 
 This research differs from previous studies, where researchers analyzed sentiment in reviews of the Mobile JKN 
application focusing only on general usage and using only 2 sentiment labels: positive and negative [12]. In con-
trast, this study places greater emphasis on the quality of service of the Mobile JKN application and utilizes a more 
comprehensive set of three sentiment labels: positive, negative, and neutral. By concentrating on the quality of 
service of the application, it allows for a more comprehensive analysis of user responses regarding application 
quality aspects such as performance, user interface, security, and customer service. By incorporating more nuanced 
sentiment nuances, this research aims to provide a deeper understanding of user evaluations of the Mobile JKN 
application as a whole. 
 For this research, the initial step involved collecting review data. The reviews were gathered using scraping 
methods, resulting in a total of 147,199 reviews. Once the data was successfully collected, preprocessing was con-
ducted. During the preprocessing stage, the original 147,199 reviews were filtered down to 119,783 reviews. Fol-
lowing this, a service quality dictionary was created containing relevant keywords to classify user sentiment to-
wards the Mobile JKN application. This dictionary was developed based on parameters such as "performance," 
"user interface," "security," and "customer service," allowing researchers to understand how users responded to 
various aspects of the application's services. 
 After creating the dictionary, the next step is to classify sentiments based on the dictionary that has been estab-
lished. Words in the reviews are categorized as positive, negative, or neutral sentiments according to the service 
quality dictionary. For example, the word "friendly" is classified under the customer service parameter, while "er-
ror" is associated with application performance. Following classification, the number of reviews for each sentiment 
category is analyzed. This includes creating Table 4, which categorizes reviews based on star ratings into "positive," 
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"neutral," and "negative" sentiment categories. Furthermore, the distribution of reviews based on service quality is 
presented in Table 5, and visualizations such as line graphs and pie charts are used to illustrate data distribution 
more clearly. Further sentiment analysis is conducted by calculating the number of positive, neutral, and negative 
reviews for each service quality parameter, as shown in Table 6. These analyses provide insights into how users 
respond to each aspect of the Mobile JKN application. 

In the final part of the study, recall, precision, and F1-score are calculated to evaluate the model's performance 
in accurately detecting sentiment. A recall value of 79.84% indicates that the model has high sensitivity in identi-
fying relevant reviews. Meanwhile, a precision of 69.65% demonstrates a good level of accuracy in classifying the 
reviews identified as truly relevant. The F1-score result of 74.23% shows that the model achieves a balanced per-
formance between recall and precision. 

However, this research faces limitations in both the scraping method and the lexicon classification used. Firstly, 
concerning scraping, the primary limitation lies in the significant amount of duplicate data retrieved from the 
Google Play Store platform. Secondly, regarding lexicon classification, the main limitations are the accuracy and 
comprehensiveness of the keyword list used for sentiment classification. Lexicon classification relies on a prede-
fined list of words associated with positive, negative, or neutral sentiments. However, lexicons may not include 
new words or variations of existing words, potentially resulting in the loss of information or richness of sentiments 
expressed by users. 

These limitations can impact the analysis and interpretation in several ways. First, duplicated data can affect the 
number of keywords available for use, potentially reducing the accuracy of classification. Therefore, preprocessing 
is necessary before conducting analysis [22]. Second, imperfect lexicon classification can lead to errors in sentiment 
identification, such as categorizing neutral sentences as positive or negative. This can reduce the accuracy of inter-
pretations regarding how users actually respond or evaluate the quality of service of the Mobile JKN application. 

To improve the classification model's performance and achieve better recall, precision, and F1-score results in 
the future, several steps can be taken. Comprehensive text cleaning and handling of slang words can enhance sen-
timent classification accuracy. Maintaining the service quality dictionary is also crucial; it should be regularly 
updated by adding new keywords from recent reviews and removing irrelevant ones to improve accuracy. Addi-
tionally, exploring alternative methods is expected to enhance recall, precision, and F1-score outcomes. 

This study also indicates the need for better methods to classify user review perceptions related to satisfaction 
and service quality. This is because the classification of neutral reviews is still significant, at nearly 5.5%, and 
reviews that are not categorized under service quality parameters amount to 21.67%. Implicitly, this highlights the 
necessity for representative keywords to accurately depict service quality. Additionally, improved methods are 
required to discern neutral opinions. This is crucial because cumulatively, these two aspects constitute a consider-
able portion but cannot be utilized as actionable insights for development to enhance the quality of the Mobile JKN 
application's services. 

Further research suggests exploring alternative sentiment classification methods, such as employing machine 
learning or deep learning techniques. By utilizing these alternative methods, it is expected to achieve better perfor-
mance in terms of recall, precision, and F1-score values. 

IV. CONCLUSION 
This study was conducted to understand user sentiment regarding the quality of service of the Mobile JKN 

application through user reviews on the Google Play Store platform. The method employed was lexicon 
classification with the aim of evaluating user satisfaction with the Mobile JKN application. From the analysis of 
the data, it was evident that the majority of users are satisfied with the performance of the Mobile JKN application. 
Most reviews (57.32%) expressed positive sentiments, while only a small fraction (37.24%) expressed negative 
sentiments. Furthermore, the analysis based on service quality parameters indicated that the majority of users rated 
the quality of Mobile JKN service as very good. However, there are areas that need improvement, such as user 
interface and security. Based on the results of recall, precision, and f1-score calculations, it was found that this 
model exhibits high sensitivity in detecting positive, neutral, and negative sentiments, with a recall value of 79.84%. 
The precision value of 69.65% indicates that the model has a relatively high level of precision in identifying truly 
relevant sentiments, although there is also a relatively high possibility that the model may inaccurately identify 
truly relevant sentiments, around 30%. However, the f1-score value of 74.23% suggests that the model achieves a 
relatively good balance between recall and precision. The findings of this research provide a better understanding 
of user sentiment regarding the quality of services provided by the Mobile JKN application. It is hoped that the 
results of this analysis can serve as a reference for developers to improve service quality, thereby enhancing user 
satisfaction with the Mobile JKN application. 
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