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Improving vaccine data collection is a significant concern in the health sector. Despite putting in 

place various strategies, there is still data collected depicts failures that leads to untimely provision 

of immunization programs for children. The study sought to investigate the challenges that the 

immunization program personnel were encountering in their course of carrying out in data 

collection, assess the level of effectiveness of current practices, and recommend solutions from the 

identified problems and recommendations to improve data collection. The findings of this study are 

salient findings to policy and health providers within the Bicol Region, strategically serving them 

as blueprint in identifying key areas of improvements in relation to data collection. Such guidance 

is important for bringing into effect successful improvements in vaccine management practices. An 

exploratory analysis was conducted though a survey. The results suggest that while the child 

immunization data collection is considered effective, several challenges prevail, including lack of 

interoperability between data systems, data privacy and security concerns, especially in private 

clinics, inadequate training on data entry and management, insufficient resources for timely data 

entry and analysis, poor internet connectivity, and inadequate IT equipment. Hypothesis testing 

using Pearson R indicated a statistical correlation that was significant at p < 0.05 between the level 

of effectiveness and the identified challenges. Based on these findings, a framework for a Vaccine 

Data Management System (VDMS) is proposed that has the potential to play a vital role in offering 

effective outcomes related to the management of vaccine data. This framework includes training 

and human resource management, technology deployment and infrastructure, data handling and 

reporting mechanisms, data transparency and accessibility, collaborative work environment, end-

user centricity, security and interoperability, and continuous improvement, and adaptability. 
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analysis. 

 

 

1. Introduction 

In the contemporary landscape of public health, the effective management of vaccine-related 

data is paramount. One of the most daunting public health objectives is to maintain an optimal 

performance of an immunization program. [1] As global health systems manage with endemic 

diseases and periodic health crises, the role of robust vaccine data collection and distribution 

systems becomes dominant. These are important systems in planning, executing, and 

monitoring of programs for immunization with the protection of populations from diseases or 

outbreaks. Quality and timely data on immunization are very vital in the prevention and control 

of disease among people within local, national, and global perspective. This includes the 

decision of better ways to reach children, introducing new vaccines successfully, impact 

documentation, monitoring and improving program performance of the immunization system, 

prioritizing resources and activities, and engaging in performance improvement. [2] 

Child immunization programs are particularly sensitive to the pitfalls of inadequate data 

management. Challenges in immunization data collection and poor data recording practices 

frequently undermine the accuracy of immunization coverage estimates. [3] Timely and 

accurate administration of vaccines is important for preventing diseases in this susceptible 

population sector. Nonetheless, the effectiveness of these programs is often hindered by 

systemic data collection and management deficiencies, which can lead to missed vaccination 

opportunities and increased susceptibility to preventable diseases. The WHO Strategic 

Advisory Group of Experts (SAGE) on Immunization highlighted the crucial role of high-

quality data in enhancing performance and monitoring. Reliable data enables managers and 

health workers to make timely decisions, thereby optimizing the effectiveness and impact of 

immunization programs. [2] 

However, various challenges endure in the vaccine data management sector even though there 

are significant advances in medical technology and health informatics. Challenges such as data 

accuracy, timeliness, and relevance, as well as inadequate internet connectivity in certain 

regions, technical difficulties, and resistance to change among healthcare providers, are critical 

obstacles that hinder informed decision-making in public health. [4] Delays in response times 

and, subsequently, suboptimal health outcomes, particularly in urgent scenarios is due to 

failures in effectively collecting vaccine data. 

In the Bicol Region, a Routine Immunization Reporting Tool is being utilized as part of its 

data collection procedure, which is a digitalized mechanism designed to collect child 

immunization records, including demographics and vaccine specifics. However, the region 

were identified to be consistently among the five regions with lowest coverages across all 

vaccines based on the FHSIS 2022 Annual Report, [5]. According to NIP Coordinator of the 

region, despite the tool's automated capabilities, the process of report submission to the Central 

Office remains unofficial and consistently incomplete, with submission rates declining below 

100%. This issue leads to the underreporting of vaccine utilization on national records, which 
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impedes accurate tracking and effective management of vaccine supplies. 

This paper aims to investigate deeply into the specific challenges faced by immunization 

program personnel in the area of data collection. It evaluates the effectiveness of current 

practices and aims to develop strategic solutions based on identified issues and 

recommendations. The ultimate goal is to enhance the efficiency and accuracy of vaccine data 

collection processes. 

This research is significant for healthcare providers, specifically policymakers. The study will 

serve as a strategic guide to improving vaccine data management practices, potentially 

influencing policy decisions and operational approaches by providing a detailed analysis of 

the challenges and proposing a framework for improvement. 

 

2. Methodology 

This study employed the exploratory research approach to explore strategies for enhancing 

vaccine data collection and distribution. The researcher utilized a survey questionnaire 

administered through Google Form, the respondents were requested to assess the level of 

effectiveness of current data collection procedure and identify any challenges faced. This 

methodological approach provides a comprehensive insight into the practical challenges and 

obstacles that respondents face daily. The survey was distributed to a total of 8634 targeted 

participants, but only 382 responses were collected. The research foregoes the potential size 

using a confidence level of 95% and margin of error of 5%. 

The data was analyzed using percentage, weighted mean, and standard deviation. The study 

employed the Pearson R statistical method to determine the relationship between variables. 

Refer to (1). The challenges were categorized and then assigned a numerical value based on 

the number of formulated categories. The numerical value of effectiveness was determined 

using the 5-point Likert scale. The questionnaire utilized a 5-point Likert scale along with 

open-ended questions. Refer to Table I. 

r =  
∑(xi−x̅)(yi−y̅)

√∑(xi−x̅)2 ∑(yi−y̅)2
        (1) 

Moreover, the researchers employed thematic analysis to provide potential recommendations 

to improve data collection in the Bicol Region. Thematic analysis entails identifying recurring 

patterns or themes within qualitative data. Its goal is to uncover significant or noteworthy 

patterns, referred to as themes, and use these to explore the research topic or draw conclusions 

about a specific issue. A well-executed thematic analysis does more than just summarize the 

data; it interprets and provides a deeper understanding of the information. [6].  

TABLE I. 5-POINT LIKERT SCALE FOR THE LEVEL OF EFFECTIVENESS OF DATA 

COLLECTION 
Point 

Score 

Range 

Interval 

Descriptive Rating 

Level of Effectiveness 

1 1:00-1.79 Very Ineffective 

2 1.80-2.59 Ineffective 
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3 2.60-3.39 Neutral 

4 3.40-4.19 Effective 

5 4.20-5.00 Very Effective 

The analysis generated four (4) themes, as recommended by the respondents. These themes 

encompassed technology and digital infrastructure, training and human resources, efficiency 

and data management, and coordination and cooperation. Fig. 1 displays the flowchart 

outlining the research process. 

 

Fig 1. Research Process Flowchart 

The researcher conveniently accessed the instruments through a Google Form. The responses 

were analyzed through a process such collecting, synthesizing, tabulating, and interpreting 

their meaning and relevance. Data visualization techniques such as tables, and graphs were 

employed to present visually the gathered data. The data analysis was conducted with Python, 

Microsoft Excel, and the Social Science Statistics Calculator. Descriptive analysis involves 

calculating the mean, standard deviation, frequency, percentage, and correlation. 

 

3. Results and Discussion 

In Fig. 2 displays the total number of respondents who responded the survey. The healthcare 

provider category received the most responses, accounting for 64.7%, followed by logistics 

(17.6%). The administration has 11.8%, while the NIP Coordinator has 5.9%.  
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Fig. 2. Respondents of the study 

A. Level of Effectiveness 

Fig. 3 below displays the level of effectiveness of child immunization current data collection 

as perceived by the respondents. Effective category, holds 35.08% of responses, stands out as 

the most prominent, indicating a strong positive assessment of immunization data collection's 

effectiveness. Next is the Neutral category represents nearly a third of the responses at 29.58%, 

suggesting that many respondents are neither satisfied nor dissatisfied, highlighting an area for 

potential improvement. Very Effective follows with 23.82% of responses, demonstrating that 

a considerable portion views the data collection efforts as highly effective. The lowest 

percentages are shared by the Ineffective and Very Ineffective categories, each at 5.76%, 

showing that a smaller fraction of respondents view the efforts as lacking. 

 

Fig. 3. Level of Effectiveness of Child Immunization Current Data Collection 

The data means that the prevalence of the effective category is positive, implying that most 

data gathering initiatives are meeting its objectives successfully. However, the total number 

of effective and very effective responses does not constitute an overwhelming majority, 

showing that there is still opportunity for improvement in data gathering to shift neutral 

responses toward more favorable outcomes. The low percentages in the ineffective and very 

ineffective categories, on the other hand, are promising, but highlight the significance of 

addressing these areas and investigating the underlying causes of ineffectiveness. 
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B. Challeges Encountered in the Current Data Collection process 

Table II shows the challenges encountered by the respondents in the current process of data 

collection. Inadequate training on data entry and management is the most significant challenge 

at 70.60%, followed closely by insufficient resources for timely data entry and analysis at 

64.70%. The lack of interoperability between data systems is next, with a notable 41.20%. 

Data privacy and security concerns are also significant at 35.30%. Lastly, both data privacy 

for private clinics and poor internet connection, along with inadequate IT equipment, are the 

least reported challenges, each at 5.90%. 

TABLE II. CHALLENGES ENCOUNTERED IN THE CURRENT DATA COLLECTION 

PROCESS 
Data Collection Challenges Percentage 

Lack of interoperability between data systems 41.20 

Data privacy and security concerns 35.30 

Inadequate training on data entry and management 70.60 

Insufficient resources for timely data entry and 

analysis 
64.70 

Data privacy for private clinics 5.90 

Poor internet connection. Inadequate IT equipped  5.90 

The finding highlights significant areas where data collection approaches expect improvement. 

The highest percentage, indicative of inadequate training in data input and management, 

reveals a significant gap. This suggests that personnel involved in the immunization program 

lack the necessary skills or expertise for effective data management. This gap is likely to cause 

errors and inefficiencies in data handling. The collected data is frequently of low quality, with 

a high amount of missing information. [7] This is partly due to delays in data recording. [8] as 

well as insufficient training and support for health facility staff. [9] Similarly, the difficulty of 

limited resources indicates potential delays and inefficiencies in data gathering and processing 

due to a lack of appropriate equipment or personnel. [10 Furthermore, the main barriers to 

maintaining high-quality immunization data included the lack of guidelines, a shortage of data 

recording tools, vertical reporting structures, and limited supportive supervision from higher 

levels. Respondents also mentioned that they used to multitask and that their facility has no 

designated personnel for data collection and reporting. In the study of Saidu, et. al. [3], a 

significant obstacle to achieving universal immunization coverage is the lack of timely and 

high-quality data. This issue arises, in part, because frontline immunization staff in this region 

often juggle numerous data-related tasks alongside their primary clinical responsibilities. This 

could certainly impact their data collection practices, leading to the noted deficiencies. 

Moreover, respondents highlight significant interoperability issues, pointing out challenges in 

integrating systems and seamlessly transmitting data across healthcare infrastructure 

components like hospitals, logistics, and healthcare facilities. As a result, immunization 

records are often dispersed across various locations, risking that providers make immunization 

decisions based on incomplete information.[11] These challenges often result in data silos that 

hinder comprehensive data analysis. Additionally, lack of interoperability also results to 

difficulties in collecting specific data, such as records of vaccines administered to children 

from other healthcare facilities, and in identifying available vaccines within logistics systems 



                          Challenges and Innovations in Vaccine Data…  Marilou Benoza-Lansangan et al. 52  
 

Nanotechnology Perceptions Vol. 20 No. S8 (2024) 

for vaccine monitoring. These difficulties also are compounded by security concerns at various 

healthcare sites, including clinics and hospitals. The core of these challenges lies in the need 

to protect sensitive information, such as details about children and their immunization records.  

The restricted data exchange leads to numerous challenges. These obstacles compromise the 

efficiency and reliability of health data management across different regions and systems. [12] 

Although less experienced, technical issues such as poor internet connectivity and inadequate 

IT equipment are critical because they may compromise the quality and reliability of data 

collecting in certain contexts. Rahmadhan, et.al. further explained that connectivity poses a 

significant challenge for online health information systems. In response, many countries are 

enhancing connectivity through national eHealth strategies, which include policies to improve 

digital infrastructure in the health sector. This upgrade is crucial for enabling effective data 

exchange and communication across healthcare services. [12] Addressing these issues is 

critical to ensuring efficient, secure, and effective data collecting, which provides accurate 

insights needed for informed decision-making.  

C. Correlation between Level of Effectiveness and Challenges in the Data Collection 

Fig. 4 depicts the correlation between the level of efficiency and the challenges encountered 

in current data collection in Bicol Region. After assessing the degree of efficacy and the 

drawbacks in current data collection, the researchers examined their relationship to determine 

if there was a connection between the respondent's perceived effectiveness and the challenges 

identified in existing data collection practices. 

 

Fig. 4. Correlation between the Level of Effectiveness and Challenges 

The data indicates a weak negative correlation between the variables, with r = −0.31. The p-

value is less than .00001, making the result significant at p < 0.05. Based on standard criteria, 

this association is considered statistically significant.  

According to the research, regardless of the challenges encountered in the data collection, it 

has no effect on the data collection process. However, since the correlation is significant, 

addressing these challenges could still lead to improvements in the data collection process, 

even if the impact may be moderate. This suggests that there is room for optimization and that 

by mitigating challenges, there could be a meaningful increase in the efficiency or quality of 

the data collection. One of the health workers mentioned that to create reports and easily 
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facilitate data concern for submission they tend to create their own strategies such as creating 

forms in Excel to input, save, and retrieve data. This resiliency is a positive act, but they still 

find difficulty in the current process, specifically in the accuracy of the data entry and 

efficiency of submitting reports. Another healthcare provider mentioned that they need to 

submit quarterly reports containing the same record. This could lead to either under-reporting 

or over-reporting of vaccinated children, resulting in poor data quality. This could 

subsequently impact both in-country and external investments, hindering efforts to reach zero-

dose and under-immunized children. This emphasizes the necessity for enhancing staff 

capacity, providing supportive supervision, and standardizing data recording processes. [3] 

D. Recommendation to Improve the Vaccine Data Collection 

Fig. 5 presents the recommendation to improve the vaccine data collection as perceived by the 

respondents. The researcher employs thematic analysis to examine the results. The analysis, 

based on the respondents' recommendations, identified four (4) key themes, which include 

technology and digital infrastructure, training and human resources, efficiency and data 

management, and coordination and cooperation. Among the themes, technology and digital 

infrastructure got the highest percentage of 35%, followed by efficiency and data management 

with 25%, while training and human resources is 20%, and coordination and cooperation, and 

resource allocation both received 10%. 

 

Fig. 5. Recommendation to Improve Vaccine Data Collection 

1.) Technology and Digital Infrastructure. The transformative potential of digital vaccine 

registries in refining the processes of data collection and reporting was underlined by the 

healthcare provider respondents. Respondents also highlighted that leveraging digital vaccine 

registries and maximizing the use of technology with a stable internet connection would ensure 

the accuracy of data in real-time, which is crucial for the success of immunization programs. 

Fast and reliable internet connections for data sharing and communication would be beneficial 

for accurate and efficient data collection process. Some of the responses related to this theme 

include: “Full digitalization with the support of the Department of Health (DOH) in providing 

IT equipment, including satellite internet connection (Starlink).”, “Enhancing online reporting 

systems to be more reliable ("should not bug down"), and “Leveraging digital vaccine 

registries and scheduling systems for better data management”. 

2.) Training and Human Resource. Respondents emphasized the need to train and to have 

effective human resource management for immunization health personnel. According to them 

it is essential to equip healthcare workers with necessary knowledge and skills to accurately 
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input then manage data. Training should cover all aspects of data handling, from initial data 

entry to advanced data management techniques. Health workers involved in reporting and 

administrative tasks must receive targeted training that emphasizes the importance of accuracy 

and timeliness in reporting health data. They further suggest that DOH must designate 

personnel for data management concern to avoid multitasking of the healthcare personnel. 

Specific of the responses in this theme comprise: “Providing adequate training for healthcare 

workers in data entry and management.”, “Conducting more trainings and seminars, especially 

for public health workers.”, “Proper training for health workers involved in reporting and 

administration.”, “Designating staff specifically for the task of reporting to avoid 

multitasking.” 

3.) Efficiency and Data Management. Health personnel are advocating for several 

enhancements to streamline vaccine data management. They recommend establishing 

protocols for the timely collection of data to ensure that information is up-to-date and 

accurately reflects recent vaccine administrations, thus facilitating real-time tracking and 

management. Additionally, they suggest implementing an online system for the reporting of 

vaccine accomplishments, allowing local health offices to promptly update city health 

authorities. This digital approach would enhance transparency and enable faster response to 

public health needs. Moreover, to complement traditional hard copy submissions, health 

personnel propose prioritizing online report submissions, which can streamline processes and 

reduce delays in data communication between healthcare providers and oversight agencies. 

Responses related to this theme contain: “Timely collection of data.”, “Online reporting of 

vaccine accomplishments from local to city health offices.”, “Online submission of reports in 

addition to hard copies.”, “Online registration for tracking children's immunization schedules.” 

4.) Coordination and Cooperation. Health personnel are emphasizing the importance of 

fostering coordination and cooperation among healthcare workers and facilities to enhance the 

effectiveness of health services. They stress that improved collaboration can lead to more 

efficient healthcare delivery and better patient outcomes. Additionally, there is a strong push 

for implementing transparent data sharing practices. By maintaining open lines of 

communication and sharing data freely between different healthcare entities, trust and 

accountability can be upheld, which are crucial for maintaining public confidence in health 

systems. This transparency is particularly important in sensitive areas such as vaccine 

distribution and patient data handling, where privacy and accuracy are paramount. Together, 

these initiatives are aimed at building a more robust and reliable healthcare infrastructure. 

Under this theme, responses include: “Encouraging coordination and cooperation among 

healthcare workers and facilities.”, “Transparent data sharing practices to maintain public trust 

and accountability.” 

E. Framework to Improve the Vaccine Data Collection 

Based on the challenges identified and the recommendations provided by respondents, the 

researchers developed a comprehensive framework intended to mitigate these issues and 

enhance the vaccine data management process. This framework, detailed in Fig. 6, is built 

around eight (8) contributing factors that are essential for its successful implementation. These 
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factors are depicted as influencing and supporting the VDMS, highlighting their integral roles 

in ensuring the efficacy and efficiency of the framework. Each factor is designed to address 

specific challenges and incorporates the proposed improvements such as include training on 

data management and effective human resource management for healthcare personnel, 

streamlined data reporting mechanisms, and enhanced transparency and accessibility to 

maintain public trust. It also emphasizes secured and seamless system integration, improved 

coordination among healthcare facilities, and the deployment of robust technology and 

infrastructure. Additionally, the framework focuses on end-user centricity to ensure the 

systems are intuitive and meet direct user needs, alongside principles of continuous 

improvement and adaptability to evolve with changing healthcare landscapes and 

technological advancements. By integrating these elements, the framework aims to provide a 

robust structure for managing vaccine data that addresses current inefficiencies and sets a 

standard for future healthcare data management practices.  

1.) Training and human resource management. Developing the ability to plan and execute 

data management tasks is crucial for both individuals and institutions.  Educating people on 

data literacy skills can also help reduce the impact of data overload and other challenges 

associated with being inundated by information.[13] 

 

Fig. 6. Proposed Framework to Improve Vaccine Data Collection. 

Capacity building improves health professionals' knowledge, attitudes, and competency levels 

in data management. Essential measures to enhance data management practices include 

continuous supportive supervision, designing user-friendly data management formats, and 

providing comprehensive training. [14] Dougherty, et.al., [15] also stated that various 

activities like adult learning, behavior change strategies, social learning, and quality 

improvement approaches can improve data utilization.  

2.) Technology deployment and infrastructure. Digital solutions for data collection and 

management can streamline vaccination activities and provide valuable insights for tailoring 

immunization programs.[1] Electronic Immunization Registries enhance data collection by 
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reducing the time needed to gather information and generate reports. This approach allows 

data to be recorded only once, rather than on multiple forms, and enables a more dynamic 

workflow, allowing healthcare workers to move with the patient instead of remaining seated 

behind a desk. [16] It can also help address accuracy issues stemming from poor recording 

practices and detect inaccuracies at the point of data collection. [16] [17] Additionally, EIRs 

can enhance vaccine coverage by enabling the tracking of new, more specific measures to 

improve vaccine program management. These measures can be quickly calculated, allowing 

programs to act on their data more efficiently and at the right time. This system also facilitates 

the efficient collection and access to children's vaccination dates and birth dates. [17] 

Data is pivotal for the success of mass immunization campaigns, as it allows for effective reach 

to millions of individuals. [18] Data-driven management systems are instrumental for 

healthcare providers, helping to optimize resource use, control costs, improve patient 

outcomes, identify improvement areas, track and measure progress. [19] [20] Specific data-

driven strategies like predictive analytics and machine learning can be particularly beneficial 

in optimizing vaccine utilization and reducing wastage.  

Furthermore, enhancing data collection in health registries can be significantly advanced 

through the adoption of technologies like Starlink, which provides wide-reaching, high-speed 

internet access, and private 5G networks, which offer secure, local connectivity. Innovations 

like Starlink and private 5G networks are proving to be vital in addressing these gaps. Starlink, 

utilizing a network of low-earth orbit satellites, provides global high-speed internet access with 

the benefits of low latency and easy setup, making it ideal for remote regions. On the other 

hand, private 5G networks offer customizable, high-speed, low-latency wireless connectivity, 

enhancing local network capabilities and security for various applications, including IoT and 

real-time operations. By integrating Starlink with private 5G networks, a comprehensive 

connectivity solution for remote areas is created. Starlink acts as the primary internet source, 

while private 5G networks extend this connectivity locally, ensuring seamless coverage and 

high performance across devices and infrastructure. This synergy not only bridges the 

connectivity divide but also supports a wide range of modern digital requirements, making it 

a transformative solution for remote connectivity. [21][22] Together, these technologies 

ensure a comprehensive and reliable data management system across healthcare platforms.  

3.) Data handling and reporting mechanisms. The Vaccine Data Management framework 

includes a critical component focused on Data Handling and Reporting Mechanisms to 

streamline and secure vaccine data processing. A key feature is Integrated Online Reporting, 

which allows vaccination sites to report data directly to health offices through an online 

system. The integration of real-time data processing and online reporting in healthcare 

significantly enhances management efficiency and patient care. These systems streamline 

administrative tasks, allowing healthcare providers more time for direct patient interaction. By 

enabling efficient and accurate documentation of patient encounters, and updating patient data 

promptly, these technologies reduce errors and improve data accessibility. Healthcare 

providers can effectively track and analyze a broad range of KPIs and metrics, making data 

actionable for better decision-making. This adoption of business intelligence in healthcare 

leads to improved strategic planning and resource management, ultimately enhancing patient 
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care and institutional performance. This underscores the critical role of technology in 

advancing healthcare efficiency and quality. [23] [24]  

Additionally, the framework employs a Dual Documentation Mode, blending traditional hard 

copy record-keeping with digital submissions. This hybrid approach ensures data integrity and 

provides a reliable method for data verification, enhancing the overall trustworthiness and 

robustness of the vaccine data management system. These strategies are designed to optimize 

data handling processes, ensuring data is both accurate and secure. Hybrid systems, which 

combine paper-based and electronic records, provide several benefits including flexibility, 

convenience, and a smoother transition from paper to digital formats. These systems can 

accommodate various record types and formats, reducing the risk of record loss or damage. 

However, they also present challenges such as potential duplication and inconsistency, 

increased management complexity, higher costs, and difficulties in integration and 

synchronization. Despite these issues, organizations that need to manage both paper and digital 

records may find hybrid systems advantageous. The trend in record management is 

increasingly leaning towards more advanced technological solutions, including specialized 

document management software and hybrid systems that integrate paper and digital records 

effectively. [25] 

4.) Data transparency and accessibility. Data accessibility and transparency in healthcare 

are transforming patient care by empowering individuals with direct, convenient access to their 

own health information through digital means. This empowerment allows patients to actively 

participate in their healthcare decisions, better manage their conditions, and prevent the 

escalation of chronic diseases by making informed choices based on a comprehensive view of 

their medical records, clinical notes, and data from connected devices like smartwatches and 

fitness trackers. The recent interoperability rules further enhance this by enabling digital health 

companies and app developers to access patient data, fostering innovation and improving 

patient engagement, health literacy, and outcomes. This shift towards greater transparency and 

patient-centered care not only reduces medical errors but also enhances the overall healthcare 

experience by promoting deeper patient involvement and collaboration in their health 

management. [26] 

5.) Collaborative work environment. A successful implementation of electronic 

immunization data collection requires care providers and policymakers to appreciate and 

commit to shared surveillance resources. [27] Also, healthcare reform that emphasizes better 

collaboration can significantly improve patient outcomes and provider well-being. Embracing 

a collaborative mindset fosters the creation of effective team-based healthcare. Enhanced 

healthcare coordination can reduce adverse drug reactions, optimize prescription dosages, and 

decrease morbidity and mortality, making medical care more effective. Furthermore, 

interprofessional collaboration is vital in creating a supportive work environment that 

encourages conflict management, innovation, and boosts confidence, while simultaneously 

reducing emotional exhaustion. This type of teamwork not only eases the workload but also 

increases job satisfaction among healthcare providers. By improving communication and 

decision-making in high-stress environments, it guarantees that the contributions of all 

disciplines are valued and integrated, preceding to more efficient and effective patient care. 
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[28] [29] [30] 

6.) End-user centricity. Designing user-friendly digital interfaces ensures that healthcare 

workers can navigate systems easily and efficiently, enhancing their ability to manage vaccine 

data effectively. Zheng, et. al., mentioned that intuitive user interafce (UI) enhances the 

usability and efficiency. [31] Intuitive design not only simplifies complex processes but also 

fosters a more transparent and collaborative relationship between patients and healthcare 

providers. As technology continues to advance, the integration of UI/UX principles will play 

a pivotal role in shaping the future of healthcare, ultimately enhancing patient experiences and 

improving health outcomes. [32] Additionally, implementing electronic systems for 

scheduling and reminders plays a pivotal role in improving patient compliance and overall 

experience. These systems facilitate timely communication with patients about their 

vaccination schedules and any necessary follow-ups, which not only streamlines the 

vaccination process but also boosts patient engagement and satisfaction. stated that new IT 

scheduling tools that send automated SMS appointment reminders, allowing patients to 

confirm or cancel appointments via SMS, can enhance primary care clinics' capacity to care 

for more patients without requiring additional staff or resources. [33] Text-message reminders 

are as effective as telephone reminders in reducing missed appointments in an academic 

primary care clinic and are more cost-effective particularly in low-resource settings. [34] [35] 

Together, these factors contribute to a more effective and user-centric vaccine data 

management strategy. 

7.) Security and interoperability. It is essential to incorporate two critical components to 

ensure its efficacy and security. First, enhanced security protocols should be a cornerstone of 

the framework. This involves integrating strong encryption and robust user authentication 

methods to protect sensitive health data against unauthorized access and potential breaches. 

Such security measures are crucial in maintaining the confidentiality and integrity of health 

information. To protect health information (PHI), a set of technological safeguards known as 

the HIPAA Security Rules has been devised. These regulations specify the methods for 

authentication, access control, integrity, and auditing, as well as how organizations should 

handle, transfer, and keep PHI in a safe manner. To avoid breaches and guarantee adherence 

to these requirements, conventional security solutions like firewalls, multi-factor 

authentication, antivirus software, and data encryption must be put into place. [36] Second, 

the framework should include seamless system integration, designed to enable the VDMS to 

interoperate effectively with existing healthcare IT systems. By adhering to industry standards, 

this integration ensures that the VDMS can seamlessly communicate and function within the 

broader health information ecosystem, facilitating a more efficient and error-free data 

exchange. Together, these components not only enhance the security and functionality of the 

VDMS but also support a more robust and reliable infrastructure for managing vaccine data. 

The Health Level 7 (HL7) Fast Healthcare Interoperability Resources (FHIR) is a widely 

recognized standard for ensuring interoperability in healthcare IT systems. HL7 FHIR allows 

health information to be exchanged efficiently across different systems by structuring data into 

discrete components known as "resources." This modular approach facilitates the extraction 

and reuse of specific data elements, making FHIR adaptable for internet-based technologies 
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and mobile applications. Moreover, it supports various data formats like JSON, XML, or RDF, 

enhancing its flexibility. Implementing HL7 FHIR, particularly between Vaccine Information 

Systems (VIS) and other health organizations, has been proven to increase the quality of 

immunization records and streamline processes, making them more efficient. [12] 

8.) Continuous improvement, and adaptability. In the proposed vaccine data management 

framework, emphasizing continuous improvement and adaptability is crucial for evolving with 

the dynamic healthcare landscape. Integrating a user experience feedback loop is fundamental; 

this mechanism collects and analyzes feedback from system users to inform necessary updates 

and modifications, ensuring the system remains user-centric and effective. Feedback loop 

improve patient care and administrative efficiency. Patient input must be collected, analyzed, 

and addressed. Medical practices can identify strengths and weaknesses by gathering feedback 

through questionnaires, evaluations, or direct conversation. Analyzing this input helps 

practices make data-driven decisions by revealing hidden patterns and challenges. Finally, 

changing processes or resolving problems in response to feedback helps practices satisfy 

patient requirements. Modern medical practice management relies on the feedback loop to 

improve patient satisfaction and treatment. [37] Good patient feedback software improves 

healthcare. It streamlines patient survey design and distribution across media, helping medical 

providers collect feedback. This input is essential for monitoring patient satisfaction and 

finding areas for improvement, improving the patient experience. Healthcare professionals 

may directly meet patient needs and expectations with this technology, improving results and 

satisfaction. [38] Additionally, incorporating data-driven analytics and reporting is essential. 

This element employs advanced analytics to derive actionable insights from the data, 

facilitating real-time informed decision-making. Together, these strategies ensure the vaccine 

data management system is not only responsive to current needs but also adaptable to future 

changes, enhancing overall efficiency and effectiveness in vaccine administration and 

monitoring. 

 

4. Conclusion 

Despite the existing child immunization programs, issues such as data interoperability, privacy 

concerns, inadequate training, and poor technical infrastructure limit their success. The study 

employs an exploratory survey to gauge the effectiveness of current practices and identifies 

substantial challenges that hinder efficient data management and immunization coverage. 

Based on the survey findings, the paper argues that enhancing data management requires a 

holistic approach involving technology upgrades, better training, and improved resource 

allocation. The proposed Vaccine Data Management System (VDMS) Framework aims to 

address these challenges by incorporating training, better technology, efficient data handling, 

and improved interoperability among other strategies. 

The study is significant for policymakers and healthcare providers, serving as a strategic guide 

to reform data collection processes and improve vaccination rates. This framework, if 

implemented, could lead to more informed decision-making and better healthcare outcomes, 
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not just in the Bicol Region but in similar settings globally, thus showcasing a vital step toward 

enhancing public health infrastructure through better data management. 

The investigation was conducted in Bicol Region, but the researchers recommend extending 

the research to other regions with similar socio-economic backgrounds to compare the 

effectiveness of the Vaccine Data Management System (VDMS) framework. Additionally, 

conduct an in-depth study on the direct correlation between improvements in vaccine data 

management and health outcomes, as well as the cost-benefit analysis to support the financial 

implications and potential returns of implementing the VDMS.   
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