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Abstract— Using the Instagram platform to distribute 

information on this decade is considered quite useful. The 

Ministry of Health Republic Indonesia has an Instagram 

account with the username kemenkes_ri used as a medium for 

distributing health information. That information delivers 

through Instagram posts always includes hashtags that are 

used as search keywords for the content that has been 

distributed. Therefore, analysis is performed on all posts made 

by kemenkes_ri for one year in 2019. From hashtag monitoring 

can be seen the total frequency of posts every month for one 

year and top 10 hashtags that are often used. Furthermore, 

From the results of the most popular hashtag can proceed to 

search for topics that are often discussed using a combination 

of bigram features, weighting Term Frequency - Inverse 

Document Frequency (TF-IDF), followed by Topic Modeling 

using Latent Dirichlet Allocation (LDA). 

Keywords— Instagram, hashtag, bigram, topic modeling, text 

mining 

I. INTRODUCTION 

Distribution of information through social media so 
quickly in this decade has triggered the government to take 
part in the use of social media. At this time, it was recorded 
that Indonesia was a country with a number of gadget users 
as many as 172 million people, with 60 million people in it 
were millennials [1]. The Indonesian Ministry of Health is a 
ministry that deals with the health sector, including the 
formulation and implementation of the health sector. In order 
to support the delivery of information with unlimited space 
and time, the Ministry of Health provides an Instagram social 
media account that is actively used. The name of Instagram 
account is kemenkes_ri with 513 thousand followers, and 
1,215 posts were taken on January 3, 2020. The account 
contains health information as well as activities carried out 
by the Ministry of Health. From the large number of posts 
that have been made, of course, analysis can be done related 
to the discussion or text caption information in it. 

Analysis of social media texts using natural language 
processing is currently common, and such analysis can be in 
the form of classification, clustering, or forecasting. 
Grouping data using cluster methods is done on Instagram 
hashtag caption analysis. The results of the report can find 
out the best hashtag suggestions to apply for the promotion 

of a product or service [2]. Other studies, using classification 
methods to determine the condition of disease severity in an 
area by using tweet text, the results of the survey can indicate 
the location with severity level so that it can be used as one 
of the parameters of rapid decision-making [3]. Analyze the 
prediction of individual welfare levels through Facebook 
social media conversations. Through this analysis, the level 
of welfare is not only determined by economic status but can 
be analyzed through the expressions they write [4]. 

From a number of previous studies on social media data 
analysis, in this study, we tried to analyze the trending 
hashtag and topic frequency on the Instagram account of the 
Ministry of the Republic of Indonesia. The results of the 
analysis are expected to provide information on how 
effective and popular the level of hashtag usage is at a certain 
time frame. In addition, the results of the topic frequency 
analysis are expected to provide information on what topics 
are often discussed on the Ministry of Health's Instagram 
account. 

II. METHOD 

The architecture used in trends analysis of health 
information on Instagram account of the Ministry of Health 
Republic Indonesia can be seen in Figure 1. 

 

Fig. 1. Architectural model 
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A. Web Data Extraction 

Web data extraction is the initial stage where data is 
collected from web page sources [5]. At this stage the 
information is taken from social media Instagram [6], the 
information is the posting data from the Ministry of Health 
account with the Ministry of Health account username with a 
total number of posts of 1,215 taken on January 03, 2020.  
An example post on the health ministry's Instagram account 
can be seen in Figure 2. 

 

Fig. 2. Ministry of Health's Instagram post 

B. Preprocessing 

The preprocessing stage is the stage where the data will 
be normalized in the form and format of the data so that it 
produces the appropriate data to continue at the analysis 
stage [7]. In this preprocessing, caption text will be taken for 
each post, then proceed to the following steps: 

 Cleaning symbols that are not recognized by the text: 
cleaning is focused on the presence of symbols from 
the text of the programming language that would be 
unnecessary. For example, in the use of backslash n (\ 
n), which is considered to enter. 

 Tokenization in paragraphs to produce a sentence: at 
this stage, the paragraph will be broken down into 
several sentence forms [8]. 

 Tokenization in sentences to produce words: at this 
stage continues from the second stage, tokenization is 
carried deeper into the breaking of sentences into 
words. 

 Stop word removal on unneeded words: the results of 
word tokenization are continued towards cleansing 
words that are not needed to enter the analysis phase. 
These words include conjunctions or additional words 
that are not necessary ("yes", "so", "wow", etc)[9]. 

 Fetching hashtags at each caption post: at this stage, 
the focus is on using hashtags that are implied in the 
caption, all hashtags will be taken and stored to 
proceed into the analysis phase [10]. 

The result of preprocessing stage is a collection of 
hashtags has been grouped according to using each month. 
The hashtag data will proceed to the hashtag calculation 
phase. In addition, the caption text data that has been cleaned 
and structured according to the format will be continued into 
the topic modeling process to find topics that are often 
discussed. 

 

C. Hashtag Calculation 

Hashtag Calculation Phase is the stage where hashtag 
data will be calculated based on the level of frequency of 
usage [11] each month. Then the amount will be calculated 
for one year to find out the top-ten hashtags most often used 
by the Ministry of Health in one year. The result of this 
hashtag monitoring is a graph of the level of development of 
the use of top-ten hashtags for one year. 

D. Topic Modeling Process 

The results of the top-ten hashtag are continued into a 
search for frequently discussed topic groups. The grouping of 
topics is taken from Instagram captions, and then feature 
extraction is done using the bigram technique [12]. Bigram 
technique is a way of decapitation based on two words that 
are interrelated to form the corpus module [13]. The results 
of the bigram corpus are counted into the conversion of the 
number of occurrences of interrelated words in the whole 
document by using the Term Frequency - Inverse Document 
Frequency (TF-IDF) feature [14]. TF-IDF is a numerical 
statistical value that represents the relevance of word 
categorization in a particular document [15]. The following 
formula from TF-IDF as shown in Equation (1) [2]. 

     (1) 

Which is 

𝑡𝑓",$ = is the weight of a term t in document d 

N = is the total number of documents 

𝑑𝑓" = is the number of documents containing term t. 

The weighting using TF-IDF is continued to search for 
suitable topics based on hashtag usage. Topic search is done 
by utilizing the Python library [16], namely gensim [17] 
through a combination of TF-IDF and Latent Dirichlet 
Allocation (LDA) [18]. Overall the model used to determine 
the modeling topic is by Figure 3. 

 

Fig. 3. The combination of bigram, TF-IDF and LDA 

The results of the topic modeling in the form of topic 
groups that are often discussed by the top hashtags that have 
been obtained in the results of the hashtag calculation 
section. 

III. RESULT AND DISCUSSION 

From Instagram post data obtained from the Ministry of 
Health account of the Republic of Indonesia with a total of 
1,215 posts in 2019. Then it can produce data on the results 
of using hashtags and search for topics that are often 
discussed by the following discussion. 

A. Graph Monitoring 

Monitoring charts are formed from the results of 
calculations on the top 10 hashtags that are often used for 
one year by the ministry of health through the social media 
platform Instagram. The calculation process uses a 
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calculation based on querying the results of database 
computing using MongoDB [19]. The hashtag monitoring 
graph can be seen in Figure 4. 

 

Fig. 4. Trend Hashtag (top ten) 

It can be seen from Figure 4, the highest frequency of 
hashtag usage is in March, with an average usage of 27 times 
while the lowest hashtag usage is in December with an 
average of 8 times. Every Instagram post-activity needs to be 
analyzed in relation to the minimum frequency of posts 
every month, week, and even daily. This needs to be done to 
support the dissemination of information through a modern 
approach and ensure the existence of the Ministry of Health's 
own social media accounts. 

As for the amount of each use of hashtag usage in one 
year, calculated from a total of 1,215 posts made by the 
ministry of health in 2019 can be shown in Figure 5. 

 

Fig. 5. Hashtag usage in one year 

Figure 5 shows the most frequent use of hashtag 
#kemenkesfact with a total of 381 uses, followed by 
#sehatnegeriku for a total of 374 and #kemenkestips, 
#kemenkesri with a total of 365. A hashtag that is rarely used 
is #germas, with a total of only 42 users in a year. 

These results contrast with the results of Rapat Kerja 
Kesehatan Nasional (Rakernas) on 12 February 2019, which 
one of them resulted in the launch of 8 innovations of the 
ministry of the health program in 2019 [20]. The information 
program included more emphasis on monitoring maternal 
and newborn deaths, public awareness-raising, and stunting 
prevention. With the least use of the #germas hashtag on the 
health ministry's Instagram post, germas socialization 

through social media is still considered relatively low, 
because #germas is ranked last of the top 10 hashtags. 

Whereas the hashtag #kemenkesfact and #kemenkestips 
put more emphasis information for about health information 
and programs that have been carried out by the Indonesian 
Ministry of Health. It does not yet lead to the appropriate 
target keyword/hashtag target level; for example, the 
#stunting keyword or hashtag does not make it into the top 
ten hashtag levels. 

B. Topic Results 

The results of hashtag usage frequency show that 
#kemenkesfact is the hashtag with the most frequent total 
usage. For this reason, it is necessary to determine the topic 
that is often discussed in the hashtag. From the Topic 
Modeling Process that has been carried out, it is determined 
five groups of topics that are appropriate and have a level of 
closeness between topics with two-dimensional form, can be 
seen in Fig. 6. 

 

Fig. 6. Intertopic Distance Map 

They are viewed from Figure 6. topics 1 and 2, topics 2 
and 5 have a high level of topic closeness, while topics 3 and 
4 are at a distant point without contacting others. It can be 
said that topics 1, 2, and 5 have a higher level of inter-topic 
closeness compared to topics 3 and 4. By taking one topic, 
topic 3, it can be seen the relevant value of each term by 
Figure 7. 

Advances in Health Sciences Research, volume 34

272



 

Fig. 7. Relevant Terms 

As shown in Figure 7. there are 30 terms in the topic that 
corresponds to the hashtag #kemenkesfact. Within these 
terms, of course, several topics make sense and some that do 
not make sense in the logic of word reasoning. Unreasonable 
terms include dikeluarkan aktifitas, sedih minum, diet coba, 
salah satu, weekend kayak, senin move dan lupa jaga. 
Besides that, five terms have strong links with topic 3, 
including minum air, air putih, minum obat, aktifitas fisik, 
and masyarakat indonesia. 

IV. CONCLUSION 

This research was successful in representing data on the 
use of a hashtag in one year into a monitoring analysis graph 
every month. With the results of the analysis, it is necessary 
to study further the suitability of the use of hashtags on each 
post. In addition, there is a need for posting schedules or 
posting frequency every month because the total posts each 
month have a significant difference. Besides that, the use of 
bigram features in combination with TF-IDF still needs to be 
improved to produce better topic terms. The results of the 
topic terms obtained from the top hashtag namely 
#kemenkesfact more often discuss minum air, air putih, 
minum obat, aktifitas fisik, and masyarakat indonesia. 
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