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ABSTRACT 

The Covid-19 pandemic has significantly impacted the global health crisis, with the 
World Health Organization (WHO) focusing on the development of vaccines. In the 
Philippines, after medical trials, vaccines were rolled out, causing adverse effects for all 
ages. This study aimed to develop a computer-based system for monitoring Covid-19 
vaccination and apply an algorithm called descriptive data analytics to identify and group 
adverse effects per vaccine brand. The system could also perform geo-mapping of 
vaccinated areas where the vaccination program has been implemented.The descriptive 
data analytics technique was used to analyze data sets from Nagcarlan, Laguna, a 
municipality in Laguna. The system provided aggregated data based on user or 
administrator input and arranged the data stored in the database. The system also 
included graphs and lists that could be submitted to the regional health unit.The study 
used developmental and descriptive research approaches, adopting an agile model 
methodology. An evaluation using ISO 9126 standard was conducted, with IT experts, 
residents of Nagcarlan, Laguna, and medical staff from the Rural Health Unit of Nagcarlan 
as respondents. The results showed that the system's functionality, reliability, usability, 
efficiency, maintainability, and portability got an interpreted result as VERY GOOD. The 
study concluded that descriptive data analytics was the best choice for the study, proving 
its efficiency and effectiveness. 
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INTRODUCTION 

 It has been years since countries around the world have faced a global health 
crisis. This global health crisis usually arises because of a new breed of disease wherein 
the cure is unclear. This situation is known as a pandemic. A pandemic is the worldwide 
spread of a new disease (health direct, 2020).  

In the year 2020, countries around the world face again this situation. A new breed 
of disease came into the picture and affects all aspects of human lives; health, economy, 
government, mental health, and many more. This pandemic was brought by a viral 
respiratory disease caused by a new influenza virus or the coronavirus COVID-19. This 
literally shut down the world and made the lives of the people tough.  

Numerous health experts have tried to develop remedies and antidotes to combat 
COVID-19. The collaboration had conducted to empower the battle against pandemic. 
Vaccine development is an arduous process, taking about 10-15 years on average to 
accomplish. But with the imminent worries surrounding the COVID-19 pandemic putting 
unprecedented pressure on our healthcare systems and economies, unprecedented 
measures needed to be put in place (Brothers, 2020). The development of COVID-19 
vaccine created a new hope that this pandemic may have its ending. Different have 
started to roll out vaccination programs to reach herd immunity. Different varieties of 
vaccines came into the image. Vaccines such as Sinovac, Moderna, Phizer, and many 
more have reached the population of the Philippines. These vaccines have different 
adverse effects. Common adverse effects include tenderness, pain, warmth, redness, 
itching, or swelling on the arm where you got the injection. Generally feeling unwell, 
feeling tired (fatigue), having Chills or feeling feverish, Headache, Joint pain or muscle 
ache. These are signs that your body is building protection against COVID-19 
(Department of Health, n.d.). 

The Philippines began COVID-19 vaccinations on March 1, 2021, using jabs 
donated by Beijing, bolstering its immunization program and diplomatic ties with 
China.The Philippines aims to immunize up to 70 million Filipinos in the year 2021, or 
over half the population. But the goal is under threat by low public confidence in vaccines 
- especially those from China - even as the country has the second-highest number of 
infections in Southeast Asia and one of the worst pandemic-induced recessions in the 
region (Venzon, 2021). 

A monitoring system allows organization to collect, process, analyses and 
disseminate information amongst/ with a group of actors involved in a project’s 
implementation, to help them reach a decision, access information and learn from the 
experience (Lauriac, N., (2016).  

In the Philippines provinces and its municipalities have continuously rolled out 
vaccination programs from its first, second, and booster shots. In the initial stage of the 
vaccination program, senior citizens and working individuals are the main priority. Then 
all classes have been a subject of the vaccination programs. The early months of the year 
2022 were allotted for ages twelve to five years of age. The bulk of data became 
challenging parts, especially in the monitoring aspects. 
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According to World Health Organization (2022), after a vaccine is approved for 
use, regulators conduct robust effectiveness monitoring as well as monitoring of safety 
and risk minimization activities (pharmacovigilance). They need to continuously monitor 
vaccine safety to ensure that the benefits of the vaccine continue to outweigh the risks. 

Moreover, if a safety risk is uncovered, regulators, frequently in partnership with 
public health authorities, can take quick action. These actions may include issuing safety 
communications to patients, healthcare professionals, and the community; updating 
product information or consumer information for the vaccine; preventing the release of a 
specific batch of vaccine; and taking other regulatory actions such as restricting vaccine 
authorization to a specific subgroup of the community or revoking authorization. 
Regulators authorize and retain a vaccine's approval only if they assess that the vaccine's 
known and prospective benefits outweigh its known and potential hazards. 

According to Rawat (2021), the conversion of raw data into a form that will make it 
easy to understand & interpret, ie., rearranging, ordering, and manipulating data to 
provide insightful information about the provided data. Descriptive Analysis is the type of 
analysis of data that helps describe, show or summarize data points in a constructive way 
such that patterns might emerge that fulfill every condition of the data. Based on Behnam, 
A., Jahanmahin, R (2021) using Descriptive data analytics the death rates and analyzing 
them more accurately is another way to survey them as the main factor and make new 
rates. Therefore, the mortality rate which is calculated as Death/Recovered cases, is 
smoothing, as well as Death/Confirmed cases. This is mainly because of a drastic 
increase in the number of deaths at first and appropriate reactions to them in countries 
like Iran. Based on the study by Charvadeh, Y. K., & Yi, G. Y. (2021), As a complement 
to the available work, in this article we analyze the Kaggle novel coronavirus dataset of 
3397 patients dated from January 22, 2020 to March 29, 2020. They employ 
semiparametric and nonparametric survival models as well as text mining and data 
visualization techniques to examine the clinical manifestations and epidemiological 
features of COVID-19. 

 Municipalities and Cities wanted to cope and battle the challenge of monitoring the 
effects of the COVID-19 vaccine. These municipalities are composed of many barangays. 
Having that number is a challenge on their part to monitor the adverse effects of covid-19 
vaccines. Most of these municipalities and cities started their vaccination program for 
health workers in early March of 2021. The following month the vaccination programs 
were allotted for senior citizens and other front liners.  

 To further establish the argument of the study the researcher conducted an 
interview with selected municipalities in Laguna and Quezon, namely; San Pablo City, 
Nagcarlan Laguna, and Tiaong Quezon. Based on the interview conducted by the 
researcher with municipal health head/ officers they have stated that the highest jabs they 
gave in one day are nine hundred plus. Getting the personal details of the client is on 
paper- based but online registration is an alternative. The information which is about the 
demographics of the client will be transferred to an excel application.  They have this post 
monitoring to identify the effects of vaccination. They have usually done this through 
phone calls. According to them, monitoring the people who get the jab is a big challenge 
to them. Other interviews were also done in the Municipality of Tiaong, these 
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municipalities have a common problem in record keeping since they have a common 
method in compiling their records for vaccinated residents. With these, the researcher 
have come up discovering these problems;   

1. Unorganized record management of the Municipality of Nagcarlan 
2. Slow paced record summarization 
3. Data presentation is not comprehensible  
4. No data repository for proper storage of record 
5. Locations that has dominant number of adverse effects cannot be monitored 

Research Objectives 

With the above-mentioned problems, the study aims to do the following:  

1. Design and develop a system called Program Covac: A Monitoring System for the 
Covid19 Vaccination Program with Geo-Mapping using Descriptive Data Analytics which 
is capable of: 

a. Allow the Administrator to add dynamic data like barangay, vaccinators 
name, vaccination area, vaccine brand, etc. 
b. Let the user (staff) to add records/details of the vaccinees.  
c. Provide a data repository of records of the vaccinated residents that can be 
used to further identify the different adverse effects of Covid-19 vaccines; 
d. Create a geo-map of the vaccinated areas; 
e. Generate report that will show data for MHU reference;  

2. Evaluate the system using the ISO 9126 instrument. 
3. Prepare an implementation plan for the deployment of the Program Covac. 
 

METHODOLOGY  

This study aims to help in monitoring covid-19 vaccination by developing a 
computer-based system. Through this development, the municipal rural health unit can 
easily identify and view figures of vaccines, vaccinee, boosters, comorbidities, and 
brands. Implementing this system would elevate the process of their vaccination 
procedures.  

According to PhilAtlas (ND), Nagcarlan is one of the municipalities in the province 
of Laguna that wanted to cope and battle the challenge of monitoring the effects of 
COVID-19 vaccine. This municipality has fifty-two barangays. Having that number is a 
challenge on their part. They have started their vaccination program for health workers 
was on March 26, 2021. The following month the vaccination programs were allotted for 
senior citizen and other front liners. At present their population is seventy-one six hundred 
forty-five and fifty nine percent is the only vaccinated.  

Based on the interview conducted by the researcher to Ms. Jean Angeles, 
municipal health worker of Nagcarlan she stated that the highest jabs they gave in one 
day is nine hundred plus. Getting the personal details of the client is paper based but 
online registration is an alternative. Information which is about the demographics of the 
client will be transferred to an excel application.  They have this post monitoring to identify 
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the effects of vaccination. They have usually done this through phone calls. According to 
Ms. Angeles, monitoring the people who get the jab is a big challenge to them. 

Data Gathering Procedure 

In the conduct of this study data gathering plays an important role. The researcher 
considers all the factors in the manner of data gathering. Since the situation is still unclear 
due to pandemic the researcher used unstructured interview. The interview was initially 
conducted to the Municipal Health Office through Ms. Jean Angeles the municipal health 
office head. In the deportment of system’s evaluation, the researcher will used ISO 9126 
and will be distributed to all the participants of this study. 

 In addition, one of the relevance of the study is to identify the adverse effects of 
covid-19 vaccines per brand using an algorithm called clustering technique. Using this 
algorithm, the adverse effects would be grouped based on the brand, age, comorbidities, 
and type of vaccine. This would help the Department of Health (DOH) to identify the 
appropriate brand of covid-19 vaccines that would be administered to a particular 
demographic. 

Instrument 

For the data gathering, the researcher used an unstructured questionnaire for the 
interview. This allows the researcher to get a depth understanding of the current system 
used in conduct of vaccination program.  

It includes various testing methodologies such as automation of recording and 
security testing. Collaboration with IT professionals ensure comprehensive assessment 
based on ISO 25010 testing standards. It includes various testing methodologies such as 
automation of recording and security testing. Collaboration with IT professionals ensure 
comprehensive assessment based on ISO 25010 testing standards. 

 To test the accuracy of the gathered data the researcher used Likert Scale in 
evaluating the system. 

Table 1. Five (5)- Point Likert Scale 

Numeric Value Interpretation Range 

5 Excellent 4.21-5.00 

4 Very Good 3.41-4.20 

3 Good 2.61-3.40 

2 Fair 1.81-2.60 

1 Poor 1.00-1.80 
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Figure 1. Context Diagram of the System 

 

Figure 1 shows the conceptual framework of the study. The developed system has 
two (2), Rural Health Unit Staff and the Administrator. A login form is available for the 
administrator.  

The administrator can also create new users and assign them a username andpa
ssword. This side also allows you to edit or create new entries for provinces, municipaliti
es, cities, barangays, comorbidities, and other categories. The administrator gets acces
s to the graphs and reports. The staff side on the other hand has also a login form where 
the user can input the username and password assigned by the admin. The user can add 
data coming from the residents who gets the vaccine. The user can also update the record 
of the residents once they reported if they have experienced any adverse effects. The 
staff can also tag the barangay where the residents are residing by means of getting the 
coordinates from Google map.  

Through the data inputted to the system. Using Descriptive data analytics, the 
system will generate group of the residents who have experienced Covid-19 adverse 
effects.  

Lastly, the study wanted to create a geo-mapping of vaccinated. This would help 
municipalities to easily identify areas where vaccination should be strengthened. With 
that, a balance vaccination program would be given to all the residents of these 
municipalities.  
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RESULTS 

 

Table 1: Overall Results of the Evaluation 

Criteria 
Nagcarlan 
MHU Staff 

IT Experts Mean Interpretation 

Functionality 4.01 4.08 4.04 Very Good 

Reliability 4.00 4.07 4.03 Very Good 

Usability 4.00 4.07 4.03 Very Good 

Efficiency 4.10 4.10 4.10 Very Good 

Maintainability 4.05 4.15 4.10 Very Good 

Portability 4.15 4.00 4.08 Very Good 

 

Table 1 The system developed by Nagcarlan MHU was evaluated using the ISO 
9126 instrument by Nagcarlan MHU staff and IT experts. The system received a Very 
Good rating in functionality, reliability, usability, efficiency, maintainability, and portability. 
It was found to be functioning as intended, reliable, easy to use, efficient, maintainable, 
and adaptable to changes in its environment or requirements. The reliability rating was 
4.03, indicating the system's ability to maintain service provision under defined conditions 
for defined periods. Usability was also rated at 4.03, indicating its ease of understanding. 
Overall, the system demonstrated good performance in meeting client requirements and 
addressing resource concerns. 

DISCUSSION  

 The study aims to develop a system to monitor the COVID-19 vaccination program 
in Nagcarlan, Laguna, specifically the Rural Health Unit (RHU). The system will use 
descriptive data analytics to classify vaccines' adverse effects based on age, sex, brand, 
and comorbidities. Data from the local vaccination program and geo-mapping of 
vaccination areas will be used to validate the algorithm. Descriptive and developmental 
research methods were used, and an agile system development life cycle model was 
followed. Validation and testing were conducted to identify areas for improvement. The 
system's effectiveness was evaluated using ISO 9126 criteria, and the results showed 
the system meets the standards of both IT experts and the intended users. 
Recommendations and conclusions were derived from the study. 

Conclusions 

 After the system was evaluated and algorithm used was validated the researcher 
came up with general conclusions. The conclusions were as follows: 

1. The study was able to develop a system that can monitor the municipality of 
Nagcarlan, Laguna Rural Health Unit’s covid-19 vaccination program for its 
residents.  
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2. The study applied an algorithm that can create classification of adverse effects of 
a covid-19 vaccine using the following parameters; age, sex, brand, and 
comorbidities.  

3. A geo-mapping of covid-19 vaccination areas in the municipality of Nagcarlan, 
Laguna was able to develop in this study. 

4. The generated results/data using the descriptive data analytics will be useful in the 
referencing of covid-19 vaccines that will be used to the future programs of the 
municipality of Nagcarlan and also the Department of Health. 

5. The study can be used as a reference to further improve the covid-19 vaccination 
programs of a local government unit since pandemic is a continuous course that 
needs a continuous concentration as well. 

Recommendations  

Based on the findings and conclusions drawn from this study the following 
recommendations are highly endorse by the researcher: 

1. Future researchers may use larger data sets that not only focus on one 
municipality but on others as well. 

2. They may apply an algorithm that can extract more accurate results relevant to the 
covid-19 vaccination programs of the government. 

3. They may provide an option in the system for further expansion of the covid-19 
vaccination programs (e.g. boosters). 

Compliance with Ethical Standards 

To ensure voluntary participation in the study entitled “Program Covac: A Monitoring 
System For The Covid19 Vaccination Program With Geo-Mapping And Descriptive Data 
Analytics”, the following approach can be adopted: 
 
1. Parental/Guardian Consent – Seek explicit, written consent from parents or legal 
guardians of the students. 
2. Privacy and Confidentiality – Assure participants that their privacy and 
confidentiality following the data privacy act of 2012 will be strictly maintained. 
3. Information Accessibility – Ensuring that all necessary information about the study, 
including contact details for inquiries, is easily accessible to parents/guardians and 
students upon request. 
4. Continuous Communication – Maintain open communication throughout the study 
to address any concerns, provide updates, and remind participants of their voluntary 
participation status. 
 
(If Voluntary Participation is not Agreed) 
 
 Their decision regarding participation in this research study is respected. Their 
involvement is entirely voluntary, and their choice not to participate at this time is 
acknowledged and respected. There will be no negative consequences for their decision, 
and their consideration of this opportunity is appreciated. Should they have any questions 
or require further information in the future, they are encouraged to contact the proponents/ 
researchers. 
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Procedures  

 Procedure for Distributing and Collecting Questionnaire Surveys: 

1. Preparation of Questionnaires – Design the questionnaire surveys with clear and 

concise questions. 

2. Distribution Plan – Coordinate with school administrators and teachers to 

schedule the distribution of questionnaires during a convenient time, such as during a 

class period or assembly. 

3. Collection Process – Coordinate with LGU for the collection of surveys. 

4. Data Analysis – Use the survey results to inform the evaluation of the Systems’ 

effectiveness and to guide future recommendations for reading comprehension 

education initiatives. 

By adhering to this collaborative procedure, the distribution and collection of survey 

questionnaires can be efficiently handled, guaranteeing meaningful insights and 

valuable outcomes for both the research project and the client's objectives. 

Duration  

 The collaboration between the participants and the research team, which begins 

in March 2022, will persist throughout the researchers’ academic journey until they finish 

their fourth year in college. This collaborative period encompasses a range of activities, 

engagements, and interactions designed to achieve mutual research goals and 

objectives. 

 Throughout this collaborative journey, the LGU of Nagcarlan Laguna, the research 

team will collaborate on various tasks, including data collection,  feedback sessions, and 

potential contributions to research outcomes.  

The collaboration duration statement recognizes the participant's valuable 

contributions and emphasizes the significance of teamwork and shared commitment 

toward achieving the objectives of the research study. 
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