Data use in decision-making for immunisation: role of an electronic immunisation register in Vanuatu
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About the interviewee
I will first ask you a few questions about you and your professional role.
	1. Do you mind telling me what gender you identify as? 
a. Male
b. Female
c. Other
d. Prefer not to say


	2. Are you comfortable telling me which age bracket you fall into?
a. 18–29 years
b. 30–39 years
c. 40–49 years
d. 50–59 years
e. ≥60 years
f. Prefer not to say


	3. Do you mind telling me what ethnicity you identify as?
a. Ni-Vanuatu
b. Other Pacific Islander
c. European
d. Other: please specify


	4. Can you please tell me what is the highest level of education you have completed?
a. No schooling completed
b. Early childhood education
c. Primary school
d. Secondary school
e. Technical or vocational training
f. Bachelor’s degree
g. Master’s degree
h. Doctorate degree
i. Other: please specify
j. Prefer not to say


	5. Can you please tell me which organisation do you work for?


	6. What is your position, and how long have you worked in this position?


	7. Do you have any other relevant work experience (probe: related to immunisation/digital health)?


	8. Just so that I understand your familiarity with computers, can you please tell me how you would rate your computer skills (i.e. your level of experience and comfort using a computer)?
a. Very good
b. Good
c. Sufficient
d. Poor


Experiences with immunisation data and the electronic immunisation register
I will now ask you questions about your experiences with immunisation data and use of the electronic system. First, I will ask you about your experiences with routine immunisation data, then about your experiences with COVID-19 vaccination data and the electronic system, and then how you feel about using the electronic system for routine immunisation.

	Questions
	Prompts

	Routine immunisation


	1. i) Can you please talk me through what your role is in collecting routine immunisation data in Vanuatu?
 
ii) Can you please talk me through what your role is in reporting routine immunisation data in Vanuatu?
· Can you please tell me a bit more about the processes for collecting and reporting immunisation data? 
· Who else (what positions) is involved? 
· Are there any specific procedures in place? (prompt: SoPs, data security)

	· Who are the people/roles/stakeholders involved in immunisation data, from the time it is collected till when it is reported? 
· Are there any specific procedures in place, e.g. standard operating procedures, data quality checks/quality control measures, data security measures, documentation of roles, etc.?
· What data elements are collected, and how are they stored?
· How often is data reported, and to whom? Is feedback provided to staff at different levels of the health system?


	2. Can you please tell me how you use routine immunisation data for decision making about immunisation programs? Please give me some examples. 
· What are the barriers to using immunisation data in decision making?

	· Definition of decision-making: using data for actions and to decide on next steps for programs and policies
· How do you use data to plan programs and make decisions about how immunisation should be delivered?
· What data are used for practical decision making?
· What mechanisms are in place to facilitate data use? E.g. meetings, annual planning, circulation of reports
· Potential uses of data (for info, do not state to interviewee): identify unvaccinated/undervaccinated, inform strategies to improve immunisation, stock management, identify and address data quality issues, inform supervisory visits
 

	COVID-19 vaccination and the electronic system


	3. i) In your experience, can you please tell me how the process of collecting COVID-19 vaccination data was different compared with routine immunisation?

ii) In your experience, can you please tell me how the process of reporting COVID-19 vaccination data was different compared with routine immunisation?

	· What was different about the way that data was collected and reported?
· Who was involved?
· How did you view reports, and how often?


	4. I am interested to learn about how you used the new electronic system for COVID-19 vaccination. Please tell me about your experience using data generated from the system. 
· How was this different from the way data is used for routine immunisation? 


	· What do you like and dislike about the system? What do you think can be improved?
· Has using the system helped to reduce the amount of time or other resources that you and/or your staff spend on data collection and reporting?
· Has using the system improved how you get access to immunisation data? Can you get the data you need, when you need it?


	5. Can you please talk me through your experience of implementing the new electronic system for immunisation?
· What factors helped introduce the system (i.e. enablers)? 
· What were the barriers to implementation? How were the barriers overcome?
· What types of resources or support were available to implement the electronic system? (prompt: training, human, financial)

	· What were the barriers to using a digital system like DHIS2 Tracker prior to the COVID-19 pandemic?
· Were you involved in the decision to use DHIS2 Tracker? If yes, can you please tell me what factors or considerations drove the decision to implement DHIS2 Tracker?


	Using electronic system for routine immunisation


	6. What is your opinion on using the electronic system for routine immunisation? 
· How useful do you think it might be?
· What might be the barriers to expanding the system?
· What needs to happen before it can be used for routine immunisation in Vanuatu?
· Do you have any thoughts on how these barriers/problems can be overcome?
· Are there any suggestions you have for how to make the transition to an electronic system? 

	· Do you think it is better or worse than the processes for data collection and reporting before the system was introduced? 
· Do you want to continue to use the system?
· What difficulties/challenges do you see to continuing to use the system, for COVID-19 vaccination and/or for routine immunisation?
· What kinds of resources are needed to use the system for routine immunisation?
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Overview of analysis coding framework
Theme 1: Immunisation data collection and reporting processes 
1.1 Data capture, collection and transfer
1.2 Data processing
1.3 Coverage data dissemination

Theme 2: Use of immunisation coverage data 
2.1 Review of coverage data
2.2 Data-informed decision
2.3 Data-informed action
2.4 Monitoring, evaluating and learning based on coverage data
2.5 Individual level use of data

Theme 3: Determinants of an effective data process and use of immunisation coverage data
3.1 Behavioural factors
3.2 Technological factors
3.2.1 Role of the digital system
3.3 Organisational factors
3.4 Public health context (i.e. routine immunisation vs COVID-19 pandemic)
3.5 Country-level factors

Terminology used in this coding framework
“Data” refers to immunisation information that is collected at the time of immunisation by health workers and reported up the health system. This data can be individual-level or in aggregate. It refers to all raw immunisation data that has not yet been synthesised (i.e. cleaned, analysed and synthesised into findings). 

“Coverage data” refers to immunisation data that has been synthesised and compiled into a report of findings or results.  Raw data are converted into coverage data once data analysis and synthesis has been completed. 

Data system: refers to immunisation information system; in the context of this study, it is the immunisation coverage data system. 

Digital system: in this context, the digital system refers to the electronic immunisation register (i.e. with individual-level data on immunisation coverage recorded into an electronic register). 


Definitions of themes

1. Data collection and reporting processes: These are activities related to recording, collecting, organising, analysing, synthesising and disseminating (including reporting) data, i.e. activities that precede using coverage data.

1.1 Data capture, collection and transfer: Includes processes by which data are recorded by health workers, stored and transmitted between health system actors.

1.2 Data processing: Includes actions taken by health workers to clean the data, check data quality, and analyse the data, including creating visualisations to communicate coverage data.

1.3 Coverage data dissemination: Includes reporting processes and sharing synthesized coverage data, including sharing coverage data with immunisation and public health actors at different levels of the health system, development partners and with the public.

2. Use of immunisation coverage data: This constitutes actions where the synthesized coverage data are reviewed, discussed and considered in planning, strategizing and decision-making, including to identify, address and monitor immunisation performance, gaps in performance and priorities for future actions. 

2.1 Review of coverage data: Actions taken by health staff to review and discuss immunisation coverage data and identify performance strengths and gaps, including analyses/consideration of the reasons for the gaps. This includes review of the quality of immunisation coverage data. 

2.2 Data-informed decision: Encompasses actions taken by health staff following review of coverage data, including reaching a collective decision about priorities and action steps. Action planning includes proposing, considering, and selecting actions and making plans to implement the actions, such as identifying resources needed and responsible persons.

2.3 Data-informed action: Actions taken by health staff to implement action plans based on decisions informed by coverage data. This may include actions taken to improve the quality of immunisation data (both raw data and coverage data). 

2.4 Monitoring, evaluating and learning based on coverage data: Actions taken by health staff to monitor progress on action plans and targets, assess performance in relation to priorities for immunisation, and learn from the process and adjust immunisation program delivery (or other aspects of immunisation including data processes for immunisation) as needed. 

2.5 Individual level use: Benefits to vaccine recipients, especially regarding access to immunisation records and ability to generate vaccination certificates. 

3. Determinants of an effective data process and use of immunisation coverage data

3.1 Behavioural factors: Encompasses individual-level factors that influence health workers’ practices regarding immunisation information from recording data through to use of immunisation coverage data. This includes factors such as motivation, knowledge and skills of immunisation actors to use the data system, individuals’ demand for immunisation coverage data, data quality checking skill, problem solving, confidence in health information system (HIS) tasks, and motivation to complete tasks and use coverage data.

3.2 Technical factors: Encompasses factors related to the design of the health information system (paper-based or electronic), particularly the technology and design of the data system, including the complexity of reporting forms and procedures, HIS design, computer software, and information technology complexity.

3.2.1 Role of the digital system: This theme encompasses any discussions related to the digitisation of the immunisation information system, particularly for vaccination coverage data. This includes how the electronic immunisation registry (based on DHIS2 Tracker in Vanuatu) affected data flows and use of COVID-19 vaccination coverage data, and the possible impact of implementing a similar system for routine immunisation. It also includes discussion about the shifting of the transmission of aggregate data for routine immunisation.

3.3 Organisational factors: Encompasses system-level factors that influence health workers’ practices regarding immunisation information from data recording through to use of immunisation coverage data. Includes HIS and public health environment (i.e. “ecosystem”) factors affecting how well the immunisation information system works, e.g. governance, planning, availability of resources, training, supervision, finances, information distribution, promotion of culture of information, and having clear delineation of roles of responsibilities.

3.4 Public health context (i.e. routine immunisation vs COVID-19 pandemic): This includes any discussion of contextual factors that differed during the pandemic vs for routine immunisation, e.g. COVID-19 was an emergency and therefore demanded additional attention and resources, compared to business as usual.

3.5 Country factors: Factors external to the health system that impact the immunisation information system, e.g. climate events resulting in destruction of paper records. 
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We conducted our analysis of EIR data quality using de-identified data extracted from the COVID-19 EIR in Vanuatu, including a total of 267,252 events of vaccination. We calculated descriptive statistics on the completeness, validity, and timeliness of COVID-19 vaccination data recorded in the EIR. These are defined below, with details of their calculation. The unit of analysis was each event of vaccination.

All analyses were completed in RStudio (R version 4.4.1, 2024). 

Completeness
Definition: The absence of missing data, or completeness of information recorded for each data variable. 
Method: We calculated the proportion of observations for which data were missing for all available variables in the EIR. Note that identifiable fields were excluded from the dataset. 
Calculation: Completeness = Number of events with data recorded / Total number of events in the EIR x 100

Validity
Definition: The absence of errors in the data
Method: We inspected the dataset for the presence of errors in the following ways:
· We examined whether there were duplicate entries, defined as two or more observations with the same unique identifier and date of vaccination,
· We examined whether there were implausible data in the data, such as a large number of events with individuals aged >100 years,
· We examined errors in dates, specifically identifying the number of events with:
· Registration date onto the EIR, vaccination date or date of data entry prior to 2021 (when the COVID-19 vaccination program was rolled out and EIR was implemented)
· Date of data entry is before the date of vaccination. 
Calculation: Exploratory analysis, reporting the number and proportion of events with invalid data. 

Timeliness
Definition: Whether data was recorded in the EIR within a specified timeframe since vaccination.
Method: We calculated the proportion of events that were recorded within a specific timeframe since date of vaccination, i.e.:
· Same day as date of vaccination
· Within 3 days of vaccination
· Within 7 days of vaccination
· Within 14 days of vaccination
· Within 30 days of vaccination.
For the timeliness assessment, only events with valid dates were included (i.e. where the date of entry was the same date or after the date of vaccination). Events where the date of data entry was before the date of vaccination (i.e. 45.6% of all records) were excluded.
Calculation: Number of events recorded within specified timeframe / Total number of events with valid dates x 100
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	Category
	Documents reviewed
	Summary of contents
	Conclusions about body of evidence

	Contextual 
Documents providing information on the health system and health information system context in Vanuatu
	1. Ministry of Health Corporate Plan 2022–2025
	Strategic document detailing the vision, mission, values and strategic approach for the Ministry of Health for the four-year period 2022 to 2025.
	Health sector strategy documents highlighted the importance of using data to manage health services. They noted that while substantial volumes of data were collected, there were challenges in using data for decision making due to limited analysis and dissemination of information back to health staff across the health system. The strategy also acknowledged that information systems were fragmented and it was difficult to use data to assess progress, highlighting the need to implement technological innovations to address these issues. The draft national immunisation policy emphasised the importance of having indicators and targets and tracking performance continuously to achieve those targets. 

We did not identify documents related to a digital health strategy in Vanuatu or documents relating to data governance or security. 

	
	2. Health Sector Strategy 2017–2020
	A broad strategic framework for the establishment of national and provincial health service plans, which will then shape business plans and budgets. The Strategy focused on strengthening corporate services especially in terms of planning, HR and financial management capacity, and highlighted that information systems were a challenge. A key strategy identified was to build health information systems in Vanuatu, including capitalising on new technologies for capturing, storing, analysing and disseminating information.
	

	
	3. National consultation on immunisation policy, 2024 (draft document)
	A draft of the national immunisation policy and strategic guide for discussion by stakeholders. The plan included routine immunisation schedules and requirements, the role of partnerships, financing, places to conduct vaccination, human resources and capacity building, waste disposal, potential for integration with other services, data reporting, and key performance indicators
	

	
	4. Vaccine schedule, opportunities for integration and indicators (draft document)
	A supplement to the national consultation on immunisation policy, showing vaccinations at different life stages and identifying the potential for integration with other health services.
	

	
	5. Vanuatu Health Management Information System: Training for 3rd edition, 2020 – Data collection user guide*
	Data collection user guide for reporting immunisation (and other health program) data, including school visits and inventory into the aggregate health information management system. The document included standard operating procedures for recording data in VanHMIS, including a section on roles and responsibilities. 
	

	Data processes 
Documents pertaining to the processes for recording, reporting, transferring, analysing and synthesising immunisation data
	1. Vanuatu Health Management Information System: Training for 3rd edition, 2020 – Data collection user guide*
	Data collection user guide for reporting immunisation (and other health program) data, including school visits and inventory into the aggregate health information management system. The document included standard operating procedures for recording data in VanHMIS, including a section on roles and responsibilities. 
	We identified multiple data collection tools to record immunisation data, including recently updated versions of documents. The numerous forms provided an indication that there was a high burden of data reporting on healthcare workers. There was also some replication of information captured across tools. 

In contrast, there was a single form for COVID-19 vaccination and EIR registration, which captured the vaccine recipients’ personal information. Data were recorded on these forms first, prior to being entered into the EIR. The forms included fields on vaccination history, allergic reactions and underlying health problems, which are not included on the routine immunisation forms. 

Roles, responsibilities and timelines for recording and transferring routine immunisation data were documented in standard operating procedures and guidance to use the aggregate health management information system. There were also documents indicating a shift from entering provincial-level data on Excel-based spreadsheets to the aggregate health management information system software. While these documents indicated existing processes and procedures, alone they do not provide evidence of uptake of these processes.

	
	2. DHIS2 User Guide for data entry for Expanded Programme on Immunization (EPI) Aggregate Data Forms
	User guide with step-by-step instructions on how to enter data from the new paper-based EPI forms into DHIS2 at the provincial level.
	

	
	3. Immunisation program recording and reporting SOPs
	Manual on how to record routine immunisation data on forms at the health facility level
	

	
	4. DHIS2 Data Visualiser App (guide)
	User guide for the DHIS2 Data Visualizer App (aggregate DHIS2) to create and interpret outputs for data analysis and decision making (for provincial level health workers).
	

	
	5. EPI routine immunisation recording and reporting tools
	An Excel spreadsheet containing templates for recording and reporting immunisation data, including tally sheets, school visit data collection form, health registers (for individual level data), EPI monthly reporting form, monthly vaccine utilisation form, stock records, and a monthly monitoring chart. There was also an index of documents, indicating there were additional forms that were not included in this spreadsheet.
	

	
	6. EPI tally sheet – 2023 revision
	A revised tally sheet, similar to that included in the EPI routine immunisation recording and reporting tools (above).
	

	
	7. Monthly template for 2023 EPI vaccine coverage for a province
	Example of a template for monthly immunisation data that is completed by a provincial officer. Includes data by area council and health facility. 
	

	
	8. Immunisation data collection and reporting forms at a health facility
	Example of completed immunisation data collection and reporting forms observed at a health facility, including tally sheets and the EPI and HIS reporting forms. Noted replication of immunisation data recorded in the EPI and HIS forms. 
	

	
	9. COVID-19 Immunisation data collection form (including pre-registration form and vaccination registration form)
	Template of the EIR registration and vaccination data collection forms used for COVID-19 vaccination.
	

	
	10. Vanuatu DHIS2 COVID-19 High-Level Data Quality Assessment (Data Dipstick Analysis), Jan 2022*
	Summary of findings from an evaluation of data quality conducted by a development partner early in 2022 on the quality of data in the EIR in Vanuatu. The evaluation focused on missing data elements and validity of data elements in line with immunisation and business and policy requirements. Some missing elements were identified, mostly for telephone numbers, but data fields were largely complete. 
	

	Data use
Documents demonstrating dissemination and use of immunisation coverage data
	1. Vanuatu Routine Immunisation – Feedback for provinces (for a specific province)
	Report showing immunisation coverage data and reporting compliance (i.e. timeliness and completeness of reporting) for a specific province
	Reports show vaccination coverage data, reporting compliance and comparisons with vaccine inventory data, at the national and provincial levels. These reports were from 2022 and 2023; previous reports were not provided. There was greater detail in the statistics and narrative in the 2023 report compared with the 2022 report, indicating more in-depth analysis and consideration of immunisation coverage data. However, their dissemination and use in decision-making, planning or allocation of resources for immunisation could not be ascertained. 

COVID-19 vaccination dashboard reports were standardised and presented in a clear and concise manner. The standardised template allowed for comparison across time. Additional details were available in internal reports. The data quality assessment of data in the EIR identified minor issues with completeness of some data fields, and recommended including validation in the system to reduce data entry errors. 

	
	2. Routine Immunisation, Vanuatu: Feedback report, Jan–Aug 2022
	Report showing immunisation coverage data and reporting compliance for the country and by province for the first 8 months of 2022. Included coverage data by vaccine type, dropout rates, and potential reasons for not achieving target rates.
	

	
	3. Routine Immunisation, Vanuatu: Feedback report, 2022 
	Report showing immunisation coverage data and reporting compliance, with a focus on completeness and timeliness of reporting from provinces and health facilities. Includes coverage data by province. 
	

	
	4. Vanuatu - Routine Immunization: Feedback for provinces (analysis based on Jan-Nov 2023 vaccination reported data)
	Presentation report summarising vaccination coverage by vaccine type (national and by province), monthly reporting compliance (national, province and health facility), estimates of unreached children based on zero dose estimates and dropout estimates, information on vaccine management, and summary of strategies to strengthen immunisation system.
	

	
	5. Routine Immunization Coverage Report, 2023
	An updated version of the coverage report for Vanuatu for the year 2023
	

	
	6. Vanuatu COVID-19 Vaccine Rollout – Week 41 HIS Vaccine Report 13 November 2022 (example of weekly COVID-19 vaccination dashboard report as an Excel spreadsheet)
	An example of a weekly COVID-19 vaccination report, showing coverage data generated from data entered on the COVID-19 vaccination EIR. Includes national COVID-19 vaccination coverage data by fully vs partially vaccinated, and coverage by province and priority groups. Document includes spreadsheet with calculations and additional details on numbers of doses by vaccine type.
	

	
	7. COVID-19 Immunization Snapshot Report (example of weekly COVID-19 vaccination public dashboard report as a final PDF)
	Finalised version of a weekly dashboard report for COVID-19 vaccination.
	

	
	8. Weekly Internal COVID-19 Report – EPI Week 31 (example of weekly internal report on COVID-19 vaccination report with more granular coverage data than public dashboard)
	An internal report on COVID-19 vaccination rollout program including coverage rates by additional variables not included in the publicly disseminated report. Also includes maps with details on specific areas of interest.
	

	
	9. Vanuatu Vaccine Coverage, April 2022
	A report on COVID-19 vaccination coverage, with coverage data by province and areas council, shown in tables and maps
	

	
	10. Vanuatu DHIS2 COVID-19 High-Level Data Quality Assessment (Data Dipstick Analysis), Jan 2022*
	Summary of findings from an assessment of quality of data in the EIR in Vanuatu conducted by a development partner early in 2022. The assessment focused on missing data elements and validity of data elements in line with immunisation and business and policy requirements. Some missing elements were identified, mostly for telephone numbers, but data fields were largely complete. 
	


DHIS2: District Health Information System 2; EIR: Electronic Immunisation Register; EPI: Expanded Program on Immunization; HIS: Health Information Systems; SOP: Standard Operating Procedures; VanHMIS: Vanuatu Health Management Information System (database)
* These documents were captured under more than one category. 

