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Introduction  

Purpose and target audience  

The need for high-quality and timely immunization and disease surveillance data at the local, country and 

global levels has grown in recent years, as immunization programmes have taken on more ambitious goals, for 

instance to reach higher and more equitable coverage levels, and to introduce new vaccines, often targeting 

people in new age groups. Reaching these goals requires the timely availability and use of good data: 

- At the local and district level: to identify the people that are left out because of geographical or social 

factors, to ensure that vaccine schedules are completed, to plan for routine and targeted delivery 

strategies, to ensure that vaccines are available and sessions take place as planned, and to quickly 

detect and respond to cases of vaccine-preventable diseases (VPDs) or adverse events following 

immunization (AEFI).  

- At the national level: to monitor programme performance, determine priority areas needing focused 

support, detect and respond to disease outbreaks and AEFI, guide strategic decisions about whether 

and how to introduce new vaccines, and document the impact of vaccination to ensure sustained 

financing.  

- At the global and regional levels: to measure the progress of efforts to improve immunization 

programmes, such as the Decade of Vaccine’s Regional and Global Vaccine Action Plans (RVAP / 

GVAP), and to redirect these efforts where needed. 

Programmes should aim to create a “data use culture”, in which staff demand  data, have the ability to 

critically review those data, draw the right conclusions through analysis, and are able to act upon their 

conclusions.  

The purpose of this handbook is to enable country-level decision-makers to: 

1. Decide what data are needed for programme improvement, and use them for action. 

2. Develop efficient tools and information systems to collect and analyze immunization data. 

3. Assess immunization data and systems, and implement data quality improvement plans.  

The intended primary audience for this 

handbook includes decision makers such 

as national immunization programme 

managers, communicable disease 

surveillance managers, HMIS managers, 

logisticians, data managers, international 

agencies, immunization partners, and 

non-governmental organizations. It could 

also be useful for those responsible for 

civil registration and statistics.  

Indirectly, the handbook also targets users at subnational levels, as it provides the basis for 

adoption/adaptation of user-centred tools, processes and training that can be used at the regional, district, 

facility and community levels.   

The Vision of this handbook is that all countries 

continuously improve the performance of their national 

immunization programmes through the use of reliable data 

about vaccination, vaccine-preventable diseases, and vaccine 

safety. 
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The box below illustrates how people at all levels can use better data for better outcomes. 

Box 1. Expected outcomes of improved immunization data  

1) Communities know who is and who isn’t vaccinated and help health facilities to identify the 

unvaccinated and follow up defaulters, as well as identifying suspected cases of VPD.  

2) Health facilities know their target populations, know who is and isn’t vaccinated and develop 

strategies with the community to reach all eligible populations. Facilities identify and follow-up on 

defaulters, monitor vaccination coverage rates and work to achieve 100% coverage with the 

community. They identify, respond to and report suspect cases of VPD and outbreaks as well as 

AEFI. 

3) Health facilities manage vaccines, supplies and equipment well, monitoring stock levels to avoid 

wastage and stock outs while delivering high quality services. 

4) Health districts and other subnational levels (e.g., provinces) regularly collect and report relevant 

data, monitor and improve the quality of reports through the regular review and use of data.  

5) Health districts and other subnational levels (e.g., provinces) improve programme performance 

using data to identify and address populations with low coverage, prioritize facilities in need of 

additional resource and supervisory support; monitor and respond to suspected disease outbreaks 

and AEFI. 

6) National programme managers and communicable disease surveillance managers regularly review 

their immunization programme monitoring and disease surveillance data; use the information to 

monitor progress, prioritize geographic areas and populations for additional support, and improve 

vaccination strategies and policies; 

7) National partners use data and information to identify and address resource gaps through 

advocacy to the appropriate levels; 

8) Countries and global partners agree on a rational set of immunization programme monitoring and 

surveillance data to share and use at the global level; 

9) Evidence-based information on the effectiveness of different strategies aimed at improving 

immunization and surveillance programme performance is made available to decision makers at all 

levels to increase coverage and equity, and to improve the collection, analysis and use of data for 

decision-making. 
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Monitoring Framework  

There are many ways to classify data elements and indicators. Fig. 1 presents a framework adapted from 

International Health Partnership+ (IHP+), which explores the different domains and data sources that are 

relevant for the monitoring and management of immunization programmes1.  

 

Fig. 1. Framework for monitoring, evaluation and review of immunization programmes  

Adapted from: the monitoring and evaluation framework proposed by the International Health Partnership+  

Domains 

This framework includes four indicator domains:  

1. Inputs and processes include vaccines, funds, staff, and equipment that are the building blocks of 

immunization programmes. Information is used to measure if sufficient resources are being invested 

in the immunization system and if processes needed to deliver services are well managed. The 

information subsystems that collect data in this domain include facility reports, supply chain 

management systems, financial management systems, and human resource systems. Periodic 

evaluations also assess the performance of these different building blocks, either as a targeted 

evaluation such as an Effective Vaccine Management (EVM) assessment, or as part of a broader 

programme or health sector evaluation.   

2. Output monitoring refers to the availability and quality of immunization services. Service Availability 

and Readiness Assessments (SARA) can help managers understand if facilities are ready to provide the 

needed immunization services. Adverse Events Following Immunization surveillance  is required to 

monitor the safety and thus quality of the programme.  

3. The outcome of the programme is measured by vaccination coverage: the percentage of the targeted 

population that received vaccinations per the national schedule. Coverage can be monitored through 

routine administrative reporting systems and evaluated through population-based coverage surveys.  

4. The impact of the programme is defined by the effect of vaccination on people’s health and 

measured through reduced morbidity and mortality from vaccine-preventable diseases. Morbidity 

data are obtained through disease surveillance systems that collect both aggregated numbers of 

cases and, for priority diseases, case-based data. Sentinel surveillance also provides information on 

the impact vaccination has on some disease including the most prevalent genotype/serotypes and 

                                                                 
1http://www.internationalhealthpartnership.net/fileadmin/uploads/ihp/Documents/Tools/M_E_Framework/
M%26E.framework.2011.pdf 



12 
DRAFT for comments June 2018 

any changes in the population. Mortality is most often measured through in-depth specialized surveys 

or Civil Registration and Vital Statistics (CRVS) systems where these exist. 

Sources 

As mentioned above, public health programmes are measured either using facility-based data collected 

through administrative reporting systems, or population-based data, gathered through household surveys. 

Surveillance, the detection of cases of vaccine preventable diseases or Adverse Events Following 

Immunization, is often considered a third kind of data collection mechanism.   

In administrative or facility based systems, data are first recorded by staff at health facilities, for example to 

track the immunization status and illnesses of children served by the health facility, any adverse events 

following immunization, and the vaccines and supplies used. Summary data are periodically reported to 

supervisors who monitor performance indicators such as immunization coverage, vaccine wastage, and 

morbidity due to vaccine-preventable diseases. Corrective actions based on data can then be taken when 

needed at all levels of the system.  

Administrative data are complemented by periodic assessments and facility surveys, such as the Service 

Availability and Readiness Assessment (SARA), National Programme Evaluations, Post-introduction Evaluations, 

Effective Vaccine Management Assessments,  and Surveillance Reviews. These can collect valuable information 

on the strengths and weaknesses of the system, the efficiency of processes, and the status of health services.   

Household surveys, such as Demographic and Health Surveys (DHS)2, Multiple Indicator Cluster Surveys 

(MICS)3, and immunization coverage evaluations, establish estimates of immunization coverage by surveying 

representative samples of the target population. They can add additional dimensions to evaluate coverage 

among certain ethnic or socio-economic groups, and explore reasons for less than desired coverage.  

 
  

                                                                 
2 https://dhsprogram.com/ 
3 http://www.unicef.org/statistics/index_24302.html 

http://www.unicef.org/statistics/index_24302.html
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Scope of this handbook, and further reading  

This handbook encourages the  use and triangulating of all available data that are useful for programme 

monitoring. However, it will focus on the monitoring of inputs and processes (e.g. supply chain), outputs (e.g. 

AEFI), and outcomes (coverage). The following are important elements in the information system used for 

immunization, but are not within the scope of this document because detailed guidance has been developed 

separately:  

• Surveillance standards and guidelines will be addressed in a forthcoming WHO publication.  

• Monitoring of health systems components such as financial and human resources: while these are of 

great importance to the success of immunization programmes, they should be tracked by a Ministry’s 

planning or management department, rather than by each programme separately. Guidance in this 

area is lacking.  

• Coverage Survey methodology: Please refer to “Vaccination coverage cluster surveys: reference 

manual”4 

• Campaign monitoring guidance CAMPAING MONITORING GUIDANCE (ALYA) 

• Programme and facility reviews: refer to Guidelines on Review of the Expanded Programme of 

Immunization5 and Health Facility Assessments.  

Further reading:  

• Assessing and improving the accuracy of target population estimates for immunization coverage6 

• Practical guide for the design, use, and promotion of home-based records in immunization 

programmes7 

• Vaccine stock management - guidelines on stock records for immunization programme and vaccine 

store managers8  

• 2YL GUIDE 

• Equity toolkit 

• DATA PARTNER FRAMEWORK 

 

  

                                                                 
4http://www.who.int/immunization/monitoring_surveillance/Vaccination_coverage_cluster_survey_with_ann
exes.pdf 
5 Publication forthcoming 
6 http://www.who.int/immunization/monitoring_surveillance/data/Denominator_guide.pdf 
7 http://apps.who.int/iris/bitstream/10665/175905/2/WHO_IVB_15.05_eng.pdf 
8 https://extranet.who.int/iris/restricted/bitstream/10665/69629/1/WHO_IVB_06.12_eng.pdf 



14 
DRAFT for comments June 2018 

Section 1: Data needed to monitor and improve im munization programmes 

Monitor the inputs and processes that underpin immunization programmes  

Definitions  

Inputs and processes refer to the building blocks of any programme. For immunization programmes to be 

successful, these key building blocks need to be in place, including skilled people, sufficient financial resources, 

and effective supply chains for vaccines and other supplies. Disruptions in any of these building blocks lead to 

lowered immunization service readiness and availability, as reflected in cancelled sessions or vaccine stock-

outs.   

To help achieve and measure these objectives, data are needed around the availability of human and financial 

resources, vaccines, supplies, and cold chain equipment. Furthermore, to maintain vaccine quality, 

immunization supply chains require data to monitor the cold chain, or the temperatures that vaccines are 

exposed to as they move through the supply chain. Finally, since vaccines are perishable and temperature 

sensitive, it is important to monitor supply chain efficiency.  Those data can come from different sources, 

including:  

• The administrative system often collects data on sessions planned versus held, vaccines used, stock 

balances, status of cold chains and temperature alerts  through monthly summary reports.  

• Specialized Logistics Management Information Systems are sometimes used to manage orders, obtain 

visibility of stock balances at all levels, and monitor the status and temperatures of cold chain 

equipment.  

• Periodic surveys such as SARA can also detect whether all vaccines are available and cold chain 

equipment is operational at the day of visit.   

• Inventories of cold chain equipment can be useful to map availability and capacity of cold chain 

equipment compared  to needs in districts and health center. 

• Effective Vaccine Management Assessments (EVMA) are used to evaluate whether supply chain 

equipment and management practices comply with international standards. 

The table below shows a non-exhaustive list with the main indicators that can be used to monitor inputs and 

processes. In some cases, these indicators are aspirational, because the underlying data to calculate them are 

not easily available.  

Indicator Source Definition Disaggregation 

Workforce  

density 

HMIS 

Assessments 

HR systems 

Number of nursing and midwifery personnel dedicated 

to vaccination per 1000 population9.  

Alternatively: population covered per vaccinator.  

By geography 

Stock outs  Admin Reports 

LMIS 

% of facilities having to cancel at least 1 vaccination 

sessions due to shortage of vaccines or supplies 

By geographic 

area 

                                                                 
9 http://www.who.int/gho/health_workforce/nursing_midwifery_density/en/ 
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=
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑛𝑖𝑡𝑠 𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 𝑎 𝑆𝑡𝑜𝑐𝑘 𝑜𝑢𝑡

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑣𝑎𝑐𝑐𝑖𝑛𝑎𝑡𝑖𝑛𝑔 𝑢𝑛𝑖𝑡𝑠
 

Full 

availability 

of vaccines 

and 

supplies 

Admin Reports 

LMIS 

Assessments 

(SARA) 

% of health facilities with full availability of all vaccines 

and immunization supplies during the reporting period 

(i.e. no stock –outs) 

=
𝑁𝑢𝑚𝑏𝑒𝑟 𝐻𝐹 𝑤𝑖𝑡ℎ 𝑠𝑡𝑜𝑐𝑘 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑎𝑛𝑡𝑖𝑔𝑒𝑛𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐻𝐹 𝑤𝑖𝑡ℎ 𝑐𝑜𝑙𝑑 𝑐ℎ𝑎𝑖𝑛
 

By vaccine 

By geographic 

area 

Stocked 

according to 

plan 

LMIS % of time that a store is stocked according to plan 

(stock levels between set minimum and maximum 

stock levels for all vaccines and supplies).  

Most meaningful 

for individual cold 

stores 

Closed vial 

wastage 

Admin reports 

LMIS 

% of spoiled vaccine in a store or facility, out of the 

total doses managed in the same period 

=
# 𝑜𝑓 𝑑𝑜𝑠𝑒𝑠 𝑠𝑝𝑜𝑙𝑖𝑒𝑑

# 𝑜𝑓 𝑑𝑜𝑠𝑒𝑠 𝑢𝑛𝑑𝑒𝑟 𝑚𝑎𝑛𝑎𝑔𝑒𝑚𝑒𝑛𝑡
 

Doses under management =  

opening balance + doses received for the period 

By administrative 

unit 

Open vial 

wastage 

Admin reports 

LMIS 

% of doses in used vials that were discarded 

=
# 𝑜𝑓 𝑑𝑜𝑠𝑒𝑠 𝑢𝑠𝑒𝑑 − # 𝑜𝑓 𝑑𝑜𝑠𝑒𝑠 𝑎𝑑𝑚𝑖𝑛𝑖𝑠𝑡𝑒𝑟𝑒𝑑

# 𝑜𝑓 𝑑𝑜𝑠𝑒𝑠 𝑢𝑠𝑒𝑑
 

Number of doses used =  

opening balance + doses received - closing balance 

By administrative 

unit 

Functional 

status of 

cold chain 

Admin reports 

LMIS 

% of cold chain equipment (CCE) operable for vaccine 
storage 

(Number of functioning CCE devices) / (total number 
of CCE devices designated for use in reporting units) 

By equipment 

type 

By administrative 

unit 

Temperatur

e alarm rate 

LMIS with 

Remote 

monitoring 

systems 

Number of high and low temperature alarms per 
reporting period for a specific piece of equipment.  

% of cold chain equipment with at least one 
temperature alarm during the reporting period.  

By equipment 

type 

By administrative 

unit 
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Using input and process indicators  

WORKFORCE ADEQUACY 

Human resource adequacy is measured by the 

number of health personnel per 10,000 

population. While a target per se is not available, 

countries that report less than 23 per 10,000 also 

seem to have weaker health systems10. Countries 

can use that indicator, or a similar indicator 

specifically for vaccinating staff, to monitor 

whether workloads are feasible in different 

districts and health facilities.  

Related indicators to monitor human resource 

capacity are the % of posts filled, or the % of vaccinators that received training in the past year.  

SUPPLY CHAIN INDICATORS 

UNICEF and WHO developed a recommended set of key indicators to measure performance across these 

different dimensions, as well as a guidance tool11 to develop dashboards for their use. The main indicators for 

supply chain management are summarized below.  

STOCK-OUT  AND FULL AVAILABILITY 

A stock-out occurs when a shortage of any vaccine, diluent, syringe, or other supply impacts vaccination, i.e. 

leads to eligible people not receiving all the vaccines they are due for. That definition makes it a very hard 

indicator hard to monitor, because zero-dose balances at the end of the month didn’t necessarily lead to 

missed vaccinations. At the same 

time, partial stock-outs may not lead 

to session cancellation.  

Full availability refers to the absence 

of stock-outs during a full reporting 

period: i.e. all demand is met, or  

vaccines and supplies are available 

when there is a demand for them. 

The problem is again that data about 

unmet demand are hard to obtain. 

How do we know for sure that no children were turned away because of a stock-out, or if some received only 

half of the vaccines they were due for?  

In the absence of a perfect measure for availability, programmes must use what is measurable to identify 

problem areas and address them.  

There are two ways to measure “full stock availability”: 

                                                                 
10 Reference needed 
11https://www.technet-21.org/iscstrengthening/index.php/en/data-for-management-documents-and-
downloads/guidance-on-dashboards 

Table 1. Sample monitoring of fully stocked health facilities in several districts over 

time 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

District A 50% 50% 60% 70% 70% 80% 80%

District B 67% 67% 73% 67% 60% 67% 60%

District C 77% 85% 85% 77% 92% 92% 100%

District D 25% 38% 25% 38% 13% 25% 25%

District E 86% 57% 71% 71% 86% 57% 43%

District F 64% 71% 79% 71% 79% 86% 86%

District G 100% 93% 87% 93% 87% 93% 87%

% of HF in the district with full availability for the reporting month

Consider the following actions for districts and health facilities 

with workforce constraints:  

- Provide additional funding for  outreach, mobile 

vaccination or supplementary activities such as Periodic 

Intensification of Routine Immunization (PIRI). 

- Work with non-government providers when 

appropriate. 

- Advocate for adequate staffing with local and national 

political leaders. 
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• Ask health workers to report on the monthly form whether sufficient vaccines where available for all 

sessions 

• Report closing stock balances, and assume 

that “zero stock” at the end of the month led 

to missed vaccinations. This system only 

works for health facilities with on-site 

storage. 

The proposed key performance indicator is defined as 

the percentage of health facilities that maintained full 

availability over the reporting period.  

STOCKED ACCORDING TO PLAN 

In order to ensure availability while minimizing wastage, vaccines are kept between minimum and maximum 

levels at all stores. If not enough vaccine is kept, a 

store might run out. If too much vaccine is hoarded, it 

might expire before it can be used, is vulnerable to 

damage, and occupies scarce storage space.  

The indicator “Stocked according to plan” (SATP) is 

defined as the percentage of days in the month that 

stock is maintained within minimum and maximum 

levels for all vaccines, in a given vaccine store.  It can 

be most easily calculated where stock movement is computerized. If SATP shows significant understocking or 

overstocking, ordering practices need to be revised.  Fig. 2  show examples of both situations for two vaccines 

in the same district store.  

  

Fig. 2. Stock balance of MMR and pentavalent vaccine in a district store over time 

WASTAGE 

There are two different types of wastage: closed vial wastage and open vial wastage.  

Consider the following actions in case of frequent stock outs 

at facility level:  

- Review the ordering process: are realistic targets used? 

Is the minimum stock level adequate? 

- Make sure that orders are bundled: adequate supplies 

of syringes and diluents need to be ordered along with 

the vaccines 

Consider the following actions in stores where the minimum 

or maximum levels are frequently breached:  

- Review the ordering process and quantities to make 

sure that replenishment orders are in line with actual 

consumption 

- Consider if replenishments should be made more 

frequently, reliably, or with shorter lead time.  

- Monitor VVM status and expiry dates closely in stores 

that were systematically over-stocked  
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Closed vial wastage is the percentage of the vials 

that were lost because of expiry, heat exposure, 

freezing, breakage, loss of the accompanying diluent, 

or discarded at the end of an outreach session, out 

of the total number of vials that were managed 

during that same time at the same level. It doesn’t 

include the doses that were lost in vials that were 

opened but not fully utilized.  

Adjustments made during physical inventory might 

also be accounted for as closed vial wastage. Closed vial wastage can be avoided if the right management 

practices are in place. It is best practice to keep track of closed vial wastage by reason code, which would allow 

managers to identify specific shortcomings in the system.  

Open vial wastage is the percentage of doses in used (opened) vials that were discarded instead of 

administered. A certain level of open vial wastage is unavoidable when multi-dose vial presentations are 

selected, because vaccine in opened vials either needs to be used shortly after opening the vial, or can be kept 

for a certain time under controlled conditions. There is no target for open vial wastage, and it is preferable to 

waste some vaccine than to miss an opportunity to vaccinate. However, monitoring open vial wastage can help 

a programme determine if alternative presentation (e.g. smaller vial size) might be more efficient. 

TEMPERATURE ALARM RATE 

More and more vaccine refrigerators are now equipped with digital temperature recorders that keep track of 

temperatures and excursions. A temperature alarm is defined as an excursion of at least 60 minutes under -

0.5 °C (low temperature alarm with risk of undetected spoilage of freeze sensitive vaccine), or at least ten 

continuous hours over +8 °C (high temperature alarm, increasing closed vial wastage)12. The main purpose for 

these alarms is to allow the health worker to take immediate corrective action.  

However, if alarm rates are reported, then they can be used to keep track of the equipment’s performance. An 

alarm rate is defined as the number of high and low alarms per month per cold chain equipment.  

FUNCTIONAL STATUS OF COLD CHAIN 

EQUIPMENT 

Cold chain equipment (CCE) functionality compares the 

proportion of cold chain equipment operable for 

storing vaccines with the overall number of 

commissioned CCE devices in a particular area. CCE is 

defined as all refrigerators, freezers, passive storage 

devices, walk-in cold rooms and freezer rooms 

designated for storing vaccines. 

  

                                                                 
12 http://www.who.int/immunization_standards/vaccine_quality/who_pqs_e06_tr06_3.pdf 

Consider the following actions to reduce closed vial wastage:  
- Breakage: improve SOP’s and training for handling  

- Heat exposure: assess cold chain management 
during transport or at the facility 

- Expiration: ensure first in / first out policy,  keep 
stock below max levels, avoid vaccines received 
close to expiration date 

Consider the following actions to reduce open vial wastage:  
- Selection of appropriate vial size, to match typical 

session sizes more closely 

- Implementation of a multi-dose open vial policy1 

Consider the following actions to reduce temperature alarms 

and/or improve the status of CCE:  

- Review maintenance/replacement plans  

- Train staff in charge on maintenance and repairs 

- Established notification systems for repairs 

- Direct cold chain procurement towards more 

appropriate cold chain models or technologies 
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Monitor whether quality immunization services are being delivered 

Definitions  

Apart from measuring whether programme building blocks are in place, programmes must make sure that 

services are being delivered. The most straightforward way to measure this is by monitoring whether sessions 

are taking place as planned. To monitor the quality of the services, it is also important to make sure that any 

adverse events following immunization are monitored and dealt with.  

The table below shows a non-exhaustive list of the suggested indicators. Additional ones could be obtained 

from exit surveys polling the satisfaction about services received or periodic reviews.  

Indicator Source Definition Disaggregation 

Sessions 

held versus 

planned 

Admin Reports 

Assessments 

(SARA) 

Percent of planned sessions that took place 

% of vaccination sessions that were held in the 

reporting period / compared to the number of 

sessions planned. 

By health facility 

By strategy (fixed 

vs outreach) 

Adverse 

Events 

Following 

Immunizati

on 

Admin Reports Total number of AEFI during the period 

Number of serious AEFIs during the period 

Number of AEFI / Target population  

% of serious AEFI investigated and responded to 

By geographic 

area 

By antigen 

Use of data for action  

SESSIONS HELD VERSUS PLANNED 

Districts and health facilities typically plan the fixed and outreach sessions that are required to reach coverage 

targets in a yearly planning exercise. The number and frequency of planned sessions is a function of national 

policy, distance, population density and other 

factors and will thus vary by facility.  

Session are sometimes cancelled because of service 

disruptions, for example because of lack of human 

resources, lack of money to pay for outreach 

activities, or vaccine stock-outs. They present a risk 

to reaching coverage objectives and therefore need 

to be addressed.  

ADVERSE EVENTS FOLLOWING 

IMMUNIZATION 

Consider the following actions to improve session 

implementation rates:  

- Review and ensure availability and disbursement of 

funds for transport and outreach activities 

- Review staffing issues, including plans for illness 

and leave 

- Review stock and cold chain situation 

- Review session plans; are they rational and 

feasible?  
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This topic is dealt with in greater detail in the WHO Global Manual on Surveillance of Adverse Events Following 

Immunization (http://www.who.int/vaccine_safety/publications/aefi_surveillance/en/). For the purposes of 

this Handbook, as a reminder, AEFI can be coincidental (symptoms erroneously blamed on vaccination by 

parents or health care workers), side effects of the vaccine, or related to programmatic errors. Programmes 

use AEFI reports to get an idea of the level of confidence the community has in the immunization programme 

and to detect and correct any problems with vaccination as quickly as possible.  

Routine monitoring of AEFI should include the number of AEFI reported (minimum reports - 10 AEFI (serious 

and non-serious)/100,000 surviving infants per year). Too few reports may point to a training/supervision 

issue, that clinical staff beyond vaccinators are not briefed on reporting or a hesitancy on the part of health 

care workers to report. Too many reports, unless programme errors have been identified through 

investigations, may signal problems with community confidence. 

  

http://www.who.int/vaccine_safety/publications/aefi_surveillance/en/
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Monitor immunization coverage  

Definitions  

Coverage is monitored at all levels of the system in order to detect performance issues and take corrective 

action when needed. It is defined as the percentage of a certain target population that has been vaccinated 

with a defined number of doses for a certain vaccine. The drop-out rate is a closely related indicator that 

measures the percentage of people who started an immunization schedule without finishing it.  

Immunization coverage can be estimated through two different methods:  

• In the administrative reporting method, the number of children that have been vaccinated with a 

certain dose of vaccine over a certain time is obtained from facility reports. This number (the 

numerator), is then divided by an estimate of the population that was targeted for vaccination in that 

same time period (the denominator).  

• The household survey method estimates coverage from the vaccination status of children in a random 

and representative sample, according to their vaccination record or their caregivers’ recall.  

The survey method and administrative method are complementary. Administrative coverage estimates are 

needed to monitor performance in a continuous and timely way, but their quality is often challenged. Survey 

estimates provide less frequent snapshots of coverage that are useful to validate the administrative data and 

to provide richer detail about socioeconomic status, gender, timeliness of vaccination and other aspects of 

programme performance than the administrative system provides. Table 1 below lists the strengths and 

weaknesses of administrative versus survey based estimates.  

Table 2. Comparison of coverage data collected using administrative systems versus coverage surveys 

 Administrative system Coverage surveys  

Content The number of indicators that can 

feasibly be collected in an aggregate 

administrative system is limited.  

Can be used locally to track coverage, 

missed opportunities and dropout rates 

Beyond vaccination status, surveys are able to 

collect information that might explain 

differences in coverage, e.g. gender, age, wealth 

quintile, disadvantaged groups, etc.  

Timeliness 

and 

frequency 

Data are generally available on a 

monthly basis, with a time lag of less 

than one month between health facility 

and the national level. 

Surveys are periodic exercises that are ideally 

repeated every five years. They examine the 

immunization status of children in the previous 

year’s birth cohort and analysis takes time. 

There may be a lag of up to two years between 

the act of immunization and survey report.  

Granularity Data are readily available for all levels, 

including for health facilities and 

districts.   

The sample size and cost increase with level of 

granularity. National surveys generally provide 

estimates for the first subnational level such as 

provinces or regions. 
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Cost Administrative reporting systems have a 

large but hidden human resource cost. 

Beyond that, typical costs include 

printing and those related to keep 

electronic systems running.  

High-quality surveys cost from the hundreds of 

thousands to several million dollars, depending 

on the required precision and the need to 

generate representative estimates for sub-

national levels.  

Accuracy Data are limited by several factors, 

including use of uncertain denominators, 

un-intended incentives for over-

reporting, and poor data management 

practices.  

Survey results benefit from independence and 

from the fact that surveys do not directly 

depend on denominators. Survey-based 

estimates are generally considered to be more 

reliable than administrative estimates, but not 

all surveys are conducted with the same quality 

and adherence to strict sampling and interview 

protocols and not all sampling frames are based 

on up-to-date information. 

 

The table below defines recommended indicators for coverage. 

Indicator Source Definition Disaggregation 

Vaccination 

coverage 

Admin. 

Reports 

Percentage of target population that was vaccinated 

with a certain vaccine and dose.  

=
𝑉𝑎𝑐𝑐𝑖𝑛𝑎𝑡𝑖𝑜𝑛𝑠 𝑔𝑖𝑣𝑒𝑛 𝑑𝑢𝑟𝑖𝑛𝑔 𝑎 𝑝𝑒𝑟𝑖𝑜𝑑

𝑇𝑎𝑟𝑔𝑒𝑡 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑓𝑜𝑟 𝑝𝑒𝑟𝑖𝑜𝑑
 

By vaccine and dose 

By geographic area 

By age group 

By strategy 

Surveys Percentage of sampled population that was 

vaccinated with a certain vaccine. 

=
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑣𝑎𝑐𝑐𝑖𝑛𝑎𝑡𝑒𝑑 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒 
 

By vaccine and dose 

By geographic area 

By age 

By sex  

By socio-economic 

characteristics 

Drop-out 

rate 

Admin. 

reports or 

surveys 

Percentage of people who started an immunization 

schedule, but didn’t finish it.  For example, between 

the 1st and 3rd dose of DTP containing vaccine:  

 =
𝑁𝑟. 𝑜𝑓 1𝑠𝑡 𝑑𝑜𝑠𝑒𝑠 − 𝑁𝑟. 𝑜𝑓 3𝑟𝑑 𝑑𝑜𝑠𝑒𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 1𝑠𝑡 𝑑𝑜𝑠𝑒𝑠
 

=
𝐶𝑜𝑣 (1𝑠𝑡 𝑑𝑜𝑠𝑒) − 𝐶𝑜𝑣 (3𝑟𝑑 𝑑𝑜𝑠𝑒)

𝐶𝑜𝑣 (1𝑠𝑡 𝑑𝑜𝑠𝑒)
 

By geographic area 
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Coverage is calculated for all vaccines, but some merit more attention:  

• DTPcv-3 coverage by the age of 1 year 

old is most often used to measure 

overall programme performance as it 

requires the administration of 3 doses.  

• MCV-1 or coverage with a measles 

containing vaccine (such as Measles and 

Rubella vaccine, MR-1) is important to 

monitor progress towards measles 

elimination goals.  

• MCV-2: The second dose of measles 

vaccine is typically administered in the 

second year of life, and MCV-2 coverage 

can play an important role in the 

monitoring of the ability of programmes 

to vaccinate children beyond infancy.  

• FIC stands for Fully Immunized Children, 

as per the national schedule. This 

indicator is specific to the age of the 

child, and the corresponding set of 

recommended vaccines. It therefore 

makes sense to talk about FIC-1, or the 

percentage of children that are fully 

immunized with all vaccines in the 

schedule by the age of one, and FIC-2, 

referring to full immunization status by 

age 2.  

Apart from these tracer indicators, the following concepts will be used in the remainder of this document:  

• Access to immunization services; i.e. the ability of the programme to reach newborns, is often 

measured by coverage with an early dose such as the first dose of Diphtheria, Tetanus and Pertussis 

containing vaccine (DTPcv-1) or Bacille Calmette–Guérin (BCG).   

• Utilization of immunization services refers to the ability of the system to complete the basic series of 

vaccinations, and is measured by the drop-out rates from DTPcv-1 to DTPcv-3, or from BCG to MCV-1. 

The drop-out rate between MCV-1 and MCV-2 can be used to measure the ability of the programme 

to serve children beyond the first year of life 

 

Disaggregation 

Policy makers need to decide if coverage estimates are needed for specific target populations. There are trade-

offs in that decision, because more specific indicators require data that are dis-aggregated according to the 

same dimensions. For example, if the decision was made to monitor coverage by sex of the child, then those 

data need to be recorded and reported separately, thus doubling the administrative workload. Whether that is 

a price worth paying depends on the use and usefulness of the additional information. The following table 

offers considerations on whether or not to monitor coverage by a certain dimension.  

 Abbreviations 

Coverage indicators are shortened using acronyms that 

indicate the covered antigens, the dose in question, 

and sometimes the age of the target population. For 

example:  

DTP1: the percentage of children vaccinated with at 

least one dose of a vaccine against diphtheria, tetanus, 

and pertussis.  

DTPcv1: in which cv stands for “containing vaccine”. 

This annotation highlights that DTP coverage can be 

obtained through combination vaccines. For example: 

pentavalent vaccine, which also contains antigens 

against hepatitis type B and Haemophilus Influenza 

type B.  

Measles vaccine (M) , Measles and Rubella vaccine 

(MR), and Measles, Mumps and Rubella vaccine 

(MMR) are all examples of Measles containing vaccine 

(MCV) 

DTPcv-1<1: indicates coverage in children under the 

age of one, the intended target group for this vaccine.  
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Dimension Considerations Admin Survey 

By geographic 

region 

Both the administrative system and surveys collect data by 

geographic area, with some constraints:  

Administrative coverage can be calculated down to the lowest 

reporting units, for example health centers, but the uncertainty 

around target estimates below district level limit the usefulness of 

such analysis.  

Surveys can be designed to provide representative estimates at sub-

national level, but at a cost that rises with the number of areas for 

which an estimate needs to be obtained.   

✓ ✓ 

By age group In surveys, the exact age of vaccination can be determined for the 

children for whom a home based record was available. Vaccinations 

can also be recorded by yearly age range in the administrative 

system, in a less reliable way.  

(✓) ✓ 

By strategy Some countries disaggregate data by delivery strategy (fixed, 

outreach, mobile) in the administrative system. This cannot be used 

to calculate coverage, because no specific estimates are available for 

the population targeted through these approaches, but can provide 

an idea about the proportion of people reached through each. 

Countries should only consider this if they have a clear use for that 

information.   

(✓)  

By sex Coverage evaluation surveys evaluate inequality in coverage by sex, 

but have generally not found systematic or statistically meaningful 

differences13. Many countries also monitor this through their 

administrative system, often as a result of external pressure. Unless 

there is evidence of gender bias, this is not a recommended practice 

because the extra workload does not lead to actionable data in those 

cases. Furthermore, administrative data need to be compared to the 

sex-specific denominators, which might reflect skewed birth ratios in 

places where gender bias does exist.   

 ✓ 

By socio-

economic 

characteristics 

Surveys or special studies do a good job at evaluating coverage along 

socio-economic dimensions such as wealth and education. With an 

intensified emphasis on equity monitoring, there is also a desire to 

monitor this on a more routine basis. A few challenges make it hard 

to monitor equity with current administrative systems. First, it would 

be hard for health workers to classify their clients by wealth quintile.  

Second, specific targets estimates wouldn’t always be available. It is 

 ✓ 

                                                                 
13 Insert STI SAGE reference 
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therefore recommended to evaluate socio-economic differences 

mostly through coverage surveys.  

Target population estimates  

The administrative method requires reliable estimates of the targeted population. That includes all people 

living in a certain area (country, province, district) who are eligible for vaccination. Eligibility is mostly 

determined by age, and sometimes by other factors such as sex, or the risk to which specific population groups 

are exposed. Eligibility should never include considerations of nationality or legal status. Target estimates can 

be obtained through several different sources:  

For most countries, official census-derived population 

estimates are the best available source of denominator 

data because they are most likely established using 

rigorous statistical methods. When using census data, 

assistance of demographers may be needed to project 

birth cohorts and surviving infants correctly in the years 

between censuses. These calculations should use 

demographic parameters like growth rates, fertility and 

infant mortality that are specific to each region, if 

available.  

In some cases, that might not be as clear-cut as it looks. 

Transient populations or migrants may not be included or 

taken into account by the census. Refugees or recently 

arrived migrants in a city are likely to stay for at least 

some time, and should be seen as part of the population. 

Their vaccinations would be included in the numerator of 

the place where they were vaccinated, and ideally they 

would also be counted in the denominator. The problem 

is that census-based denominators typically haven’t been 

updated to reflect those movements. In cases where 

migration is recent and substantial, temporary 

adjustments might be needed, for example by increasing 

growth rates in cities and decreasing them accordingly in 

rural areas. These adjustments are best made under the 

leadership of the national statistics office.  

Inconsistencies between numerators and denominators can also occur because seasonal workers, commuters, 

or nomads might all be vaccinated in places they don’t normally reside. Some programmes have tried to solve 

that, for example through cross-notification, in which the vaccinating health center notifies the health center 

of the person’s residence, but those workarounds not recommended because they are complicated and may 

lead to double counting of vaccinations. 

The countries with well developed, complete and timely Civil Registration and Vital Statistics systems (CRVS) 

that collect up-to-date information on births and deaths continuously can use those to establish target 

population estimates.  

 Common targets 

• Live births: are used for Bacille Calmette–

Guérin (BCG), birth doses of hepatitis B 

and polio, and to estimate the 

percentage of children who were 

Protected at Birth (PAB) from tetanus.  

• Surviving infants, an estimate of the 

children in that cohort who survive the 

first year of life, is used for all other doses 

in the first year of life. It is obtained by 

correcting the estimate of live births for 

infant mortality.  

• For vaccinations beyond the first year of 

life, the best target is the specific 

estimate for surviving children from the 

corresponding birth cohort. For example, 

if MCV2 is scheduled for children from 15 

months and older, then one would 

compare this year’s administered doses 

to the estimated number of surviving 

children from last year’s birth cohort. 
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Electronic immunization registries, may sometimes be used for  target estimations but only if there is a high 

level of trust in the completeness of these systems. It is recommended to verify completeness of registration 

by comparing the numbers of registered children to CRVS or census data in that case.  

In some instances, denominators are derived from local enumerations that are reported bottom-up. 

Household enumerations can provide good operational targets for health workers at local levels whose job it is 

to try to find all children and provide them with all vaccinations in the national schedule. However, the 

enumeration method is not recommended for coverage monitoring at regional or national level, as it lacks 

independence and it is likely that the same children that are missed for immunization are also missed by local 

enumerations. Therefore, this method is acceptable only when census data are so outdated that they don't 

produce usable estimates.  

Likewise, the use of service data for target estimation should be treated with care. In this method, the number 

of doses of BCG or DTP-1 applied last year becomes next year’s target, with an allowance for the totally 

unvaccinated. For example, if a national programme delivered 100,000 doses of BCG last year, and surveys 

suggest that BCG coverage is 95%, then the inferred  denominator would be 100,000/ 95%, or 105,260. That 

number could then be used to calculate denominators for next year. The problem with this method is that: 

• Access cannot be evaluated as it is now kept at a constant 95% across districts, and only differences 

in drop-out rates will be reflected 

• Numerators may be systematically over or under-reported, leading to unrealistic denominator 

estimates 

• Choosing different baseline years might lead to very different coverage estimates.  

Again, use of service data is acceptable only when census data are so outdated that they don't produce usable 

estimates. 

For further guidance about this topic, please refer to “Assessing and Improving the Accuracy of Target 

Population Estimates for Immunization Coverage”14. 

Use of coverage data for action  

Coverage data can be used for two main purposes:   

• To monitor whether performance targets are being met and sustained over time 

• To identify coverage gaps, either geographical or in specific populations.  

MONITOR WHETHER TARGETS ARE BEING MET AND SUSTAINED 

                                                                 
14 http://www.who.int/immunization/monitoring_surveillance/data/Denominator_guide.pdf 
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At the service delivery level, the most basic use of coverage data and data tools allows the health worker to 

evaluate whether all the people in her community 

are vaccinated, and to track those that are at risk 

of not completing their schedule. To do that, the 

health worker should measure her progress 

against feasible yet challenging targets assigned 

by the district through the (micro)planning 

process. The targets for all facilities together, 

including private service providers, should add up 

to the target population estimates in the district.  

The most commonly used tool used to monitor 

progress is known as the monitoring chart. This 

graph, illustrated in Fig. 5, charts the cumulative 

number of doses for several vaccines 

administered in the year to date, compared to the 

cumulative target of children to be immunized. If 

several antigens and doses are combined in the 

same chart, as is the case here, they can also give 

an indication of dropout, or the difference in coverage between early doses and later doses in the schedule.  

The advantage of a monitoring chart is that it is does not require the use of a computer, but still shows key 

information a health worker would need to monitor progress in her health facility. Its drawbacks are that it is 

not easy to complete and many health staff in the field don’t fully understand its use and function. 

In practice, this system can be challenging for example because many people in the catchment area of one 

health facility have the option to visit others leading to population estimates that are not relevant for the 

health facility. This then translates into nonsensical coverage calculations and charts, with the number of 

vaccinated children far above or below the target.  

When no reliable population estimate for a health center catchment area is available, it might be better for the 

health center to set operational targets in discussion with district supervisors. Those can be based on last 

year’s performance or a micro-census. Through the micro-planning process, districts can thus make sure that 

their overall targets are being achieved, while all the facilities contribute based on their capacities and the 

number of people in the communities they serve.  

At supervisory levels such as districts, regions, and at the national level, computers are increasingly available 

and immunization data are often stored in Excel tables or online databases. Tables, graphs, and maps are all 

good tools to show progress.   

When monitoring progress, it is good practice to consider progress not just in terms of DTPcv-3 coverage, but 

also in terms of access and utilization.  As a reminder, low coverage in early doses such as DTPcv-1 indicate 

poor access to immunization. Access issues can point to long distances to health centers, inconvenient 

operating hours or charging for vaccination cards or services, but also lack of knowledge or lack of trust about 

immunization among the population. High drop-out, on the other hand, signals poor utilization, which may 

point to service issues - distance, charging for services or bad experiences during early vaccinations.  

To illustrate this, the graph in Fig. 4 shows the estimated proportion of children who received no DTP or Penta 

vaccine at all versus those who received at least one dose, but who did not compete all three doses the 

schedule, according to consecutive coverage estimates.   

Fig. 3. Sample immunization monitoring chart.  

Source: UNICEF India 
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Fig. 4. Dropouts versus leftouts according to consecutive Demographic Health Surveys (DHS) 

In the example shown in Fig. 4, 17% of children in the interviewed households received no doses at all in 2005, 

indicating an access issue. By 2017, only 6% were left out. Maybe the country achieved this progress by 

investing time and resources to try and reach every district and community, by organizing more outreach 

sessions, or by strengthening the supply chain at the last mile. However, at the same time the drop-out had 

increased from 5% to 12%. This suggests that further progress can be made by targeting dropout, for example 

through better defaulter tracking.  

When monitoring progress over time, it can be useful to analyse not just coverage, but also the absolute 

number of administered doses, , especially where there are issues with confidence in the denominator 

information. These examples in in Fig. 5 below show doses given per month over the current year’s course but 

also for previous years. That way, this year’s achievement can be compared to previous years, and to the 

target population. The example in figure 6 shows that this year’s vaccination is behind the previous two year’s 

reported numbers. It also shows that vaccination goes up in December. It is now up to the programme 

manager to find out what is happening and take corrective action. For example, an increase in December may 

mean that catch up is habitually planned to improve annual percentages.  

 

Fig. 5. Sample charts to monitor doses given per month for several years. The chart on the right shows cumulative doses as the year 

progresses, and is similar to the monitoring chart used in health facilities.  

Sometimes, managers need to pay attention to a specific issue such as the uptake of a newly intoduced 

vaccine, for example by comparing the number of doses of that vaccine to those of an established vaccine. In 
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Fig. 6, it is apparent that the initial introduction of PCV was fast, and the gap with Penta-3 was closed in about 

15 months.  

 

Fig. 6. Sample chart comparing numbers of doses given per month of two vaccines over three years 

Coverage data are also monitored at global level, to measure progress against GVAP targets. These call, among 

other things, for all countries to reach a 90% DTPcv-3 coverage target by 2020. The current rate of progress is 

probably too slow for that target to be achieved, and around 20 million children per year remain unvaccinated, 

as shown in the graph below.  

 

Fig. 7. WHO and UNICEF estimates of global DTP3 coverage, and the corresponding numbers of unvaccinated children by WHO region   

WHO and UNICEF estimates of global DTP3 coverage,  

and the corresponding numbers of unvaccinated children by WHO region.   

 

The graph shows the estimated global DTP3 coverage among surviving infants from 1980 to 2015, together with 

the estimated cohort of infants that were not fully vaccinated with DTP by WHO region.  While global coverage 

has increased to 86%, almost 20 million children remain unprotected. For more global immunization coverage 

analysis, please visit http://www.who.int/immunization/monitoring_surveillance/data/en/ 
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IDENTIFY GEOGRAPHIC GAPS IN COVERAGE 

Supervisors and managers need to monitor progress, not just for their district, region or country, but also for 

the individual facilities or geographies that make up their area of responsibility. The most common way to do 

this is by classifying them according to coverage or dropout.  

Tables can show coverage and dropout by region, district, or health facility, either by month or in a cumulative 

way for the year to date.  One way to combine  both measures is by categorizing districts or regions according 

to their achievement of first dose coverage versus dropout, as illustrated in Table 3.  

Table 3. Standard table in the District Vaccine Data Management Tool (DVDMT) 

 

The categories are assigned based on cumulative coverage and dropout for the year and are defined as:  

• Category one (cat_1): High DTP-1 coverage (+90%) and low dropout (-10%): on track 

• Category two (cat_2): High DTP-1 coverage but high dropout: there might be service quality issues 

• Category three (cat_3): Low DTP-1 coverage but low dropout: there might be access issues 

• Category four (cat_4):  Low DTP-1 coverage and high dropout: both access and service quality issues 

Charts can also be used for a more visual 

presentation, as illustrated in Error! 

Reference source not found.. The regions of 

a country are here categorized according to 

dropout and access. The regions to the right 

of the red line have more than 90% DTP-1 

coverage, or good access. The regions below 

the green line have less than 10% drop-out, 

or good utilization. The highest performing 

(category 1) regions are thus all in the 

bottom right quadrant. The worst 

performers (category 4) are plotted in the 

top left quadrant, while the regions with 

mostly drop-out issues (category 2) are in 

the top right quadrant and regions with 

mostly access issues (category 3) are shown in the bottom left quadrant.  

Access issues lead to large numbers of children who are completely left out (who received no vaccinations at 

all, or did not even start the first dose of the schedule). Utilization issues lead to large numbers of children who 

Classification per category based on access and utilisation
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Figure 1. Sample chart plotting the regions of a country by DTP1 coverage 

versus dropout rate. 
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drop out, that is, who received the first dose of a vaccine but didn’t receive the required third. dose. This is 

illustrated in Fig. 8 and Error! Reference source not found..  

It is also worthwhile considering both the proportion and absolute number of unimmunized children in each 

area. Targeting regions with large absolute numbers can lead to the greatest overall improvements in 

coverage, while targeting regions with the highest proportion of un or under immunized children will best 

reduce geographical inequities. For example, in the charts below, it can be seen that the South West region 

has the highest proportion of left out and dropped out children, but ranks only third when using the number of 

children not fully immunized.  

 

Fig. 8. Sample charts showing the proportion and numbers of left out and dropped out children in an illustrative country 

Finally, maps are commonly used for this kind of visualization. For example, the maps in Fig. 9 show the 

progression of administrative coverage by township in Myanmar, over a 3-year period.   

 

Fig. 9. Coverage maps for MCV1 and MCV2  for Myanmar. Source: Ministry of Health of the Republic of the Union of Myanmar  
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For districts or regions with lagging coverage:   

- Review the reported data for completeness and possible errors (see section 3). 

- Are all antigens lagging or only some? If so, are there rumors in the community around these antigens, or were there 

an unusual number of AEFI that might have created increased hesitancy? 

- Does coverage lag every year and month? If yes, might it be an issue of denominators? Did the population in the area 

decline because of aging, migration, or events such as natural disasters or insecurity?  

- Are there reasons why people in this area might chose to seek health services in nearby areas? Are some providers 

such as NGO’s or private sector providers active but not reporting?  

- If access is low, check whether maps used in microplanning are accurate. Validate with local authorities or satellite 

images. Confirm whether there been problems with cold chain/ vaccine/supply availability, staff or transport, and 

whether sessions are frequently canceled. Assess vaccine hesitancy and demand in the community. 

- If drop-out is high, evaluate the quality and convenience of immunization services. Qualitative community surveys 

might help with that.  
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IDENTIFY INEQUITIES 

Many surveys have continued to show that immunization coverage is better in the higher wealth quintiles, in 

urban areas, and in households with educated parents. The graph below shows the difference between male 

and female, urban and rural children, and the richest versus the poorest quintile, as measured in coverage 

evaluation surveys between 2005 and 2014. (Source: GHO/Health Equity Monitor). It shows that the point 

difference between coverage among males isn’t systematically higher or lower than among females. There is 

however a bias in favor of urban dwellers over rural populations, and in favor of richer people over poorer 

people. In countries like Nigeria and Chad, coverage in children in the richest 20% of households is up to 70% 

percentage points higher than coverage in the poorest 20% of households.  

 

These unjustified inequalities in coverage are inequitable (see box 3). Furthermore, as many countries reach 

relatively higher coverage levels, further improvements depend on identifying underserved groups and 

implementing specific strategies to target them. Improving equity can thus be seen as an objective in itself, as 

well as a way to increase overall coverage.  

All this requires monitoring inequalities in the immunization status of subgroups of the population. Measuring 

health inequality by dimensions other than geography poses problems for administrative monitoring systems, 

because they are not necessarily set up to keep track of immunization in specific populations. Recording and 

reporting tools would become exceedingly complex, the workload would spike, and the quality of recorded 

data would be doubtful.  

On the other hand, coverage surveys can provide more detailed information about inequalities in coverage, 

with the constraint that these data are only available every so often. Surveys may also fail to include the most 

marginalized groups in the population; for example where urban slums are not included in the sampling 

framework. Tools to facilitate the monitoring of health indicators by dimensions of equity using data collected 

by surveys include UNICEF’s EQUIST15 (Equitable Impact Sensitive Tool) and WHO’s HEAT16 (Health Equity 

Assessment Toolkit).  

                                                                 
15 http://equist.info/ 
16  http://www.who.int/gho/health_equity/assessment_toolkit   

http://equist.info/
http://www.who.int/gho/health_equity/assessment_toolkit


34 
DRAFT for comments June 2018 

Coverage inequalities can be monitored either using disaggregated data by dimension of coverage, or by 

calculating summary measures of inequality, such as the difference between the best and worst performing 

groups. For example, the graph below show the evolution in inequality among wealth quintiles in Nepal, 

according to DHS and MISC surveys.  

 

But in order to compare inequality over different dimensions, its might be easier to look at summary 

measures. The easiest to calculate and interpret is the simple difference between the best and lowest 

performers along one dimension. For example, the following graph shows the differences in coverage that 

exist between the different dimensions of coverage in Nepal, and how they evolved over time.  
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Measurement, visualization, and interpretation of health inequality is described in further detail in the 

Handbook on health inequality monitoring with a special focus on low and middle-income countries 17. Readers 

can also explore inequality along different dimensions, or compare inequalities between countries in the 

online version of HEAT18.  

The next challenge is to formulate appropriate pro-equity strategies. Please refer to the Innov819 approach for 

a structured framework to investigate root cause for health inequalities, and formulating recommendations 

accordingly. UNICEF published a toolkit with strategies to mitigate inequities affecting the urban poor20.  

                                                                 
17http://apps.who.int/iris/bitstream/handle/10665/85345/9789241548632_eng.pdf 
18 http://www.who.int/gho/health_equity/assessment_toolkit/en/index1.html, click “Online access to the 
software”.  
19 http://www.who.int/life-course/partners/innov8/en/ 
20 INSERT REFERENCE 

http://www.who.int/gho/health_equity/assessment_toolkit/en/index1.html
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MONITORING THE TIMELINESS OF VACCINATION 

WHO recommends21 vaccination schedules by specifying a minimum age for the first dose of each vaccine, and 

a minimum interval between subsequent doses, but in most cases22, no maximum age is specified. To avoid 

morbidity and mortality in infants, vaccines should be administered as soon as possible after that 

recommended minimum age, but schedules should still be completed even if this “ideal” minimum age was 

exceeded. 

That introduces an element of timeliness 

of vaccination: the extent to which 

vaccinations are administered promptly 

after the recommended age. Timeliness 

shouldn't be confused with validity:  

• Non-valid doses are those that 

are administered too early in 

life, or too soon after a previous 

dose, and might therefore have 

limited effectiveness.  

• Non-timely doses are those that 

are administered “too long” 

after the recommended age: 

they are still valid, but leave the 

child unprotected for that time.  

A challenge with monitoring timeliness is 

that there is no generally accepted definition for what “too long” means. In administrative systems, a common 

approach is that all vaccinations that are scheduled within the first year of life are evaluated by the age of one, 

and the doses given to children under one are recorded separately from the doses given to children over one. 

With the introduction of vaccinations in the second year of life, another cut-off is often made, at the age of 

two years.   

In this system, coverage for doses that are 

scheduled in infancy is calculated taking 

only the vaccinations into account that 

are administered before 12 months, 

implying that the other doses are not 

timely. This cut-off is arbitrary: BCG would 

have an acceptable delay of 12 months, 

while for MCV1 it would only be 3 months 

in countries that schedule it at 9 months, 

or 12 months in countries that schedule it 

at 12 months. Calculating timely coverage 

only might also add to the perception that 

doses to older children are “invalid”, 

which they aren’t. Failure to provide a 

                                                                 
21 http://www.who.int/immunization/policy/immunization_tables/en/ 
22 Exceptions include Haemophilus influenzae type b vaccinations, which is not recommended after 5 years of 
age, and Rotavirus vaccine, which has limited benefits after two years of age.  

Hepatitis B birth dose 
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vaccine dose at the specified age should not become a barrier to the child not receiving that dose at all. 

Coverage surveys can offer a more nuanced picture of timeliness. To illustrate this, the graph above shows 

cumulative coverage obtained for several antigens in a country, as per a demographic and health survey (DHS). 

In this country, MCV1 is scheduled for all children from 9 months of age. The graph show a number of invalid 

vaccinations that were administered before that age. MCV1 coverage reaches 80% in children under one year 

of age, and 90% in children under two.If timeliness is defined as “vaccinated up to 3 months of the 

recommended age”, then timely coverage is 80%, and total coverage is 90%. Both data points are interesting 

for the programme. Therefore, it is recommended to:  

• Analyze coverage evaluation surveys as the best available source of information for timeliness of 

coverage monitoring.  

• Monitor “timely coverage” as well as “total coverage“. Timeliness needs to be defined by the 

programme. If timely coverage is lagging, improving defaulter tracking, and communication with 

parents should be a priority.  

• To avoid confusion, indicate what data is being measured or presented. Annotations such as MCV1<1 

for children under one and MCV1<2 for children by the age of two may help.  

• Finally, make sure that the monitoring forms and reports don't signal that vaccination beyond the 

target date is undesirable. That means that vaccinations outside of the target age should be recorded, 

reported, and monitored.  

MONITORING IMMUNIZATION BEYOND INFANCY 

When the Expanded Programme on Immunizations was initiated, it targeted children under one year of age 

with a primary series of immunizations. Immunization has since grown more complex with the addition of new 

vaccines, booster doses, and vaccinations in the life course, but monitoring systems that were designed 

specifically for infant vaccination have sometimes struggled to keep up.  

When vaccinations are targeted at broader age ranges (for example, girls between the age of 9 and 14 years 

old, or pregnant women), questions are furthermore raised about the right denominator to use, and how to 

match vaccinations with the right cohort. Representative surveys and Electronic Immunization Registers offer 

the most accurate ways to measure coverage with these vaccines, while aggregate administrative systems 

struggle with that. The following paragraphs offer suggestions for specific cases.  

IMMUNIZATION IN THE SECOND YEAR OF LIFE 

Administrative systems can deal relatively easily with doses that are scheduled in the second year of life. The 

following considerations apply: 

- Ideally, tally sheets and reports are disaggregated in three age groups: 0-11 months, 12-23 months, 

and ≥24 months. That way, programmes can monitor timeliness in the second year of life.  

- Pragmatically, a programme may opt to monitor according to two age groups only: 0-11 months,  and 

doses administered ≥12 months.  

- The denominator to be used for doses scheduled in the second year of life is the previous year’s 

surviving infants: for example, vaccinations given in 2020 to 15-month olds would be compared to the 

surviving cohort of children born in 2019.  

It is important to note that all tools and analyses should promote immunization at any appropriate age and 

accurate reporting of the dose in the appropriate column to allow meaningful interpretation and action. To 

this end, vaccine used to immunize a child “late” should not be considered “wasted”.   



38 
DRAFT for comments June 2018 

It is also important not to confuse vaccinations administered in the second year of life with vaccinations 

scheduled in the second year of life. For example, if a first dose of measles containing vaccine is administered 

at 15 months of age, it should be recorded as MCV1 12-23m, not as MCV2.  

Optional indicators of interest for monitoring immunization in the second year of life may be permanent parts 

of the reporting system or introduced around the introduction of a new vaccine or new dose in the second 

year of life. Some of these indicators are 

- Dropout rate, in particular drop out from the first to the second routine dose of MCV. 

- Fully immunized by 2 years of age, with all vaccines and doses in the national schedule (FIC2). 

- The indicator of late immunization (e.g. DTPCV3 coverage among 12-23 month olds; MCV1 among 12 

- 23 month olds, MCV2 ≥24 months) should be calculated only in the context of improving 

performance and should not be undertaken if vaccinators might perceive potential negative 

consequences for reporting accurately. 

For further information, please refer to the 2YL Guidelines (ref)23. 

HPV VACCINATION FOR ADOLESCENTS 

Coverage estimation for vaccinations that can be administered in a wider age range is a bit more complicated:  

The more correct method is to monitor vaccination cohort by cohort. That means keeping track of the number 

of vaccinations that were administered to people at different ages, and adding all the vaccinations that were 

given to a specific cohort at the end of the eligibility period. That sum is then compared to an estimate of size 

of that cohort. For example: girls born in 2010 could be vaccinated against HPV in 2019 when they are 9 years 

old, in 2010 when they turn 10, and so forth. In 2024, coverage among 14 year old girls can be calculated by 

adding all these numerators. The problem with this kind of method is that it is cumbersome and not very 

timely: it takes 5 years to correctly calculate coverage after the first vaccinations were administered.  

The more pragmatic method is to summarize all vaccinations given in a certain year, regardless of the age of 

the recipients, and compare that to an estimate of the cohort that first became eligible that year. There is a 

certain numerator/denominator mismatch here, because the vaccinations are administered to several 

different cohorts, while the denominator only refers to one cohort. But as long as vaccination activities are 

more or less evenly spread over time, the resulting coverage can  still produce a valid estimate. 

TETANUS TOXOID (TT) VACCINATION FOR PREGNANT WOMEN 

Vaccinating future mothers with a TT containing vaccine (such as DTP or Td) is needed to help prevent 

maternal and neonatal tetanus, which can be contracted during unsafe deliveries. In the past, protection was 

achieved by making sure that pregnant women were routinely vaccinated with a at least a second dose of such 

vaccine (TT2+) during their pregnancy, and would be vaccinated with up to five doses over different 

pregnancies. Monitoring the percentage of adequately vaccinated women would thus be achieved by 

recording all the 2nd, 3rd, 4th, and 5th doses given during pregnancy, and compare that to the cohort of pregnant 

women, which is roughly the same as the number of life births. An associated indicator is the number of 

children that were Protected at Birth (PAB), because their mothers were vaccinated and the delivery 

conditions were safe.  

With increasing percentages of children receiving tetanus as part of DTPcv vaccines and an increasing number 

of countries introducing booster doses before the age of 14 per the current WHO position paper, there is less 

reliance on vaccination during pregnancy to protect against neonatal tetanus. That means that the traditional 

                                                                 
23 INSERT 
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way of measuring TT2+ coverage, apart from difficult to implement, is also less and less relevant to help and 

establish whether a child was protected at birth.  

However, until such time as childhood vaccination history can be reliably documented for pregnant women, 

countries should continue to report on vaccination during pregnancy and include in TT2+ the number of 

women fully protected by 5 doses during previous pregnancies: 

%TT coverage of pregnant women =  

 

Total no. of doses of TT2 + TT3 + TT4 + TT5 given to pregnant women + pregnant women already fully protected, in a year 

Estimated number of pregnant woman24 

Other core indicators recommended to identification of priorities for vaccination are 

o Reported number of NT cases and NT rate  

o Skilled Birth Attendance (SBA) coverage  

o TT2+ coverage  

▪ for pregnant women (routine EPI)  

▪ for women of reproductive age (WRA) by TT SIAs and year of execution   

 

 

  

                                                                 

24 http://www.who.int/immunization/monitoring_surveillance/data/Denominator_guide.pdf?ua=1 page 41 

http://www.who.int/immunization/monitoring_surveillance/data/Denominator_guide.pdf?ua=1
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Section 2. Building efficient systems to collect immunization data  

Tools for the recording and reporting of immunization data  

In low- and middle-income countries, the data that are needed to monitor the immunization programme are 

recorded in health facilities in a variety of tools like home-based records, tally sheets, vaccine stock ledgers, 

and immunization registers. They are then typically reported in an aggregated manner; that is every health 

facility reports their monthly data to the administration of the area it belongs to (for example, a district). 

Reports contain data about administered doses during the reporting period, and often also about vaccines 

used, any adverse event following immunization (AEFI), stock balances, and the status of the cold chain.  

Home-based immunization records (HBR)  are cards or booklets that are given to the child’s parent or 

caretaker. Home-based records keep track of all provided vaccinations, and often of other health interventions 

as well. HRB help parents and health care providers determine which vaccine doses are due. They can serve as 

a reminder for upcoming immunization appointments, help with the identification of the child at the health 

facility, and help assess the immunization status of children in coverage surveys. They may also be required for 

school enrollment or for travel purposes. For a more detailed discussion about the use of home-based records, 

and guidance for their design, use, and promotion, please refer to the WHO Practical Guide for Home-Based 

Records in Immunization Programmes25.  Style and functionality differ from country to country. A repository 

with samples from around the world can be found online26. 

Immunization or child health registers are most often organized as books in which children are registered in a 

line-listing, either according to the date of their first visit to the health center or birth month. When children 

come back, it is  easy to locate and update their record in well-organized registers. Registers are the primary 

immunization record at the facility and can be used to check any registered child’s vaccination history and 

determine due doses. They are also used for defaulter tracing as overdue vaccinations will show up as blank 

spots in the register. They should include address and contact information so they can be used to actively find 

children with overdue vaccinations.  

An different way to organize facility-based immunization 

records is the tickler file system. Here, copies or counterfoils of 

the immunization records are organized by month of next visit 

in a file cabinet or in a bag. Tickler files facilitate the work of 

health workers as the due and overdue children are easily  

identified. This system is commonly used in the Americas, and in 

India the use of “tracking bags”, which is basically a portable 

tickler file, has proven to be effective in helping heath workers 

organize their work27.  

Tickler files and registers that begin during antenatal care can 

provide a critical link and increase uptake of early childhood 

immunization doses. The tickler file follows the mother through 

her antenatal visits and immunizations and are then placed in 

the child system for the expected month of delivery. 

Tally sheets or tally booklets are used to enumerate doses administered at the time of vaccination, and each 

vaccination should be tallied at the time of vaccination. They thus facilitate counting  vaccination activity 

                                                                 
25 http://apps.who.int/iris/bitstream/10665/175905/2/WHO_IVB_15.05_eng.pdf 
26 http://www.immunizationcards.org/ 
27 http://www.immunizationbasics.jsi.com/Docs/IMMbasics_India_Tracking_Bag_2009.pdf 

Fig. 10. Tickler file system in Rwanda. Photo: WHO 
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during the reporting period. Tally sheets can be kept by session or by month, and they are useful because 

unlike an immunization register, they facilitate a rapid mechanism to aggregate doses for preparation of 

summary reports. 

Not only vaccinations, but also vaccines are being tracked as they move through the supply chain. The 

following records are important sources for supply chain management data.  

Store ledgers or stock ledgers are books used to record all stock transactions (receipts, dispatches, physical 

stock counts, and spoilage), and keep a running balance of the number of available doses by product and lot 

numbers. The same function is performed by bin cards or inventory control cards which are often kept at the 

refrigerator or cold room. 

Temperature monitoring charts are used to record the 

temperatures in refrigerators, either twice a day at set times, 

or if electronic recording devices are available, daily maxima 

and minima together with any temperature alerts. The 

availability and working status of refrigerators is recorded in a 

cold chain equipment inventory, kept at the national or 

regional level.   

Finally, almost all countries have a standard reporting 

format. This is either vaccination-specific (in that case it is 

often a one-pager), or one of the sections in an integrated set 

of reporting formats.  

Administered doses are disaggregated by vaccine, dose, and 

age group of the children that received them. Sometimes the 

administered doses are further disaggregated, for example by 

fixed or outreach strategy. The reporting workload multiplies 

every time a new level of disaggregation is introduced, and 

therefore this decision needs to be weighed carefully against 

the benefit of the use that will be given to the collected data. 

Considerations about the need to disaggregate data were 

discussed in section 1.  

Health or Immunization Information Systems  

Every month, facilities report to their districts, where the data needs to be entered in some kind of data 

management system to allow for analysis and further reporting up the chain. There are two models for that:  

In the first model, the data for all facilities are again aggregated at the district in an Excel tool, local 

database, or table, and a summary report by district is sent on to the next level, for example to a 

provincial administration. There, district reports are typically collated but not summarized, meaning 

that the national level will receive all the data by district. This kind of reporting system is illustrated in 

Fig. 12 below on the left hand side.  

In the second model, made possible by online reporting tools, districts enter monthly reports by 

health facility directly into a national repository, without the need for further aggregation. This is 

illustrated in Fig. 2 on the right side. Direct entry of health facility reports into a centralized database 

eliminates the need for data processing and aggregation at intermediate levels, but supervisory levels 

should be given access to the central database to validate and analyze reported data.  

Fig. 11. Monthly vaccination report in Ghana 

Region: _____________________ District:____________________ Name of Reporting Facility:________________________

Month: ______________________ Year:_______________

1. Demographic data 2. Completness & Timeliness of reports

Total Population   A 2.1 No. of health facilities in the District

Infants 0-11 months: annual target   B 2.2 No. of vaccination posts (Fixed and outreach)

Iinfants 0-11 months: monthly target   C =  (B / 12) 2.3 No. of reports received during the month

Expected Pregnancy   D 2.4 No. of reports received on time during the month

Expected deliveries: monthly target   E = (D / 12)

Children 12 - 23 months: annual target

Children 12 - 23 months: monthly target

3. Vaccination coverages BCG Penta-1 Penta-3 MR YF IPV

3.1 Monthly coverage (%)

3.2 Cumulative coverage (%)

3.3 Dropout rate (%) Cum (BCG - MR) * 100

BCG

4. Monthly vaccinations given by strategy 5. Information Education and Communication

No. of IEC sessions conducted

0 - 11 months
12 - 23 

months
> 24 months

BCG

OPV-1

OPV-2 6. A.E.F.I.

OPV-3

IPV

Rotavirus - 1 7. Waste management

Rotavirus - 2

Penta-1

Penta-2

Penta-3

PCV-1

PCV-2 8. Cold chain temperatures at Health Facilities

PCV-3

MCV-1 No. of health facilities with temperature <+2°C

MCV-2

YF

Men A

Fully Immunized

Pregnant Women

Td-1 9. Stocks of safe injection equipment

Td-2 Safe injection Stock levels

Td-3 equipment Beginning received stock at end

Td-4 ADS_0.05ml

Td-5 ADS_0.5ml

MINISTRY OF HEALTH/GHANA HEALTH SERVICE

EXPANDED PROGRAMME ON IMMUNIZATION

MONTHLY VACCINATION REPORT

PCV-3

No. of radio/TV spots conducted

OPV-0 No. of home visit sessions conducted

Cum (Penta-1 - Penta-3) *100

                 Penta-1

Vaccine/Commodities
Number Given (By age group)

Total Vaccinated No. of participants at sessions

No. of safety boxes disposed during the month

No. of hub-cutters used during the month

No. of hub-cutters disposed during the month

No. of cases reported

No. of safety boxes used during the month

Maximum temperature recorded

Minimum temperature recorded

LLIN - Children

Non-Pregnant Others

No. of facilities that have reported temp. status:

No. health facilities with temperature >+8°C
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Fig. 12. Illustrative schematic reporting flows for aggregation based reporting systems 

The main exception to this basic setup occurs when electronic immunization registries (EIR) are used. In these 

systems, the immunization records of each person are maintained in an electronic database, and all the data 

needed for monitoring can be extracted from this database, making monthly reports redundant. EIRs are 

discussed in more detail below.  

Countries can have national integrated health information systems, dedicated programme-specific systems, or, 

integrated and dedicated systems at the same time. Integrated systems are often referred to as Health 

Management Information Systems (HMIS). The case for more integration seems clear: It allows for the pooling 

of resources, both financial and human, and potentially decreases the workload placed on health workers. Yet 

there are also challenges to successful integration. Table 4 presents some of the benefits and challenges of 

integrated and parallel systems. 

Table 4. Benefits and challenges of integrated and EPI-specific systems 

 Benefits Challenges 

EP
I-

sp
ec

if
ic

 

sy
st

em
s 

• Ability to include as much EPI data as 
desired or needed 

• Ability to format tools according to 
desire or need 

• Creates parallel work flow and duplication of 
resources where there is an  HMIS, increasing 
workload at all levels 

• Inconsistencies between EPI and HMIS data  

In
te

gr
at

ed
 H

M
IS

 

• Integrates all health information 
systems into one reporting flow, 
eliminating double entry and thus 
reducing workload  

• Reduced duplication of tools and 
technologies 

• Potential to pool the human and 
financial resources to build a stronger 
information system for all programmes 

• Ability to compare EPI data with other 
programme data  

• Need for good collaboration between programme 
and HMIS officers at all levels, including agreement 
on data elements, formats, outputs, data sharing, 
data quality assessment, and review processes 

• Timeliness and completeness can be an issue if all 
data need to be completed before report submission 
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Regardless of whether the system is integrated or programme-specific, there are some minimum programme 

needs.   

Requirement 1: Collect and manage all essential programmatic data. Whatever tool is used, it should be able 

to host all essential data elements for programme management. Table 5 provides an overview of these data 

elements. Some might be considered core elements for some programmes and optional elements for others.  

Table 5. Essential programme data elements for the management of an immunization programme. 

Area Collected data Level 

Vaccinations Number of vaccinated children for each vaccine and dose in the programme Core 

By age group: 0-11 months versus +12m for childhood vaccines. Optionally, an 

additional age range for 12-23 months can be used.  

Core 

By status: “pregnant women” versus “other” for tetanus toxoid containing vaccine Core 

By strategy (fixed / outreach / mobile) Optional 

Other disaggregation as per programme priorities  Optional 

Vaccines and 

supplies 

Stock balance at the end of the month Core 

Stock received during the reporting period Core 

Stock discarded because of spoilage Optional 

Doses spoilt by reason (VVM status, frozen, expired, broken, missing) Optional 

Cold chain Working status of the cold chain equipment in the facility Optional 

Number of low temperature alarms during the period Optional 

Number of high temperature alarms during the period Optional 

AEFI Total number of AEFIs during the period Core 

Number of serious AEFIs during the period Core 

Other Vaccination / communication sessions planned during the month (fixed / outreach) Optional 

Vaccination / communication sessions held during the month (fixed / outreach) Optional 
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Requirement 2: Provide outputs to facilitate analysis. Data are collected to be used, and electronic systems 

should facilitate that use by allowing access to the data by all programmes, and presenting visual and intuitive 

outputs that will help managers take the best possible decisions. “Annex 3. List of required outputs from a 

routine health information system” summarizes a list of key performance indicators and their corresponding 

visualizations. Outputs should also enable feed-back (to health facilities) and feed-forward mechanisms (to the 

national, regional, global level).  

Requirement 3: Provide built-in checks for validation of data: The system should have mechanisms for 

validating and flagging data inputs that are inconsistent or inaccurate based on predetermined conditions, so 

that the quality of incoming data is improved. Section 3 of this document describes the most basic so-called 

business rules that are relevant for this kind of validation.  

Requirement 4: Build flexible systems to evolve with the programmes it serves: Systems should be flexible 

enough to accommodate for updates or changes to the information system, including added or revised data 

elements and indicators. Therefore, it is critical to establish clear governance and oversight mechanisms for 

HMIS.  

Requirement 5: Establish mechanisms to share, import, and export data: There must be an easy way to 

share, download, and export the data to convenient formats. This is especially relevant for systems that store 

data online, since many health workers work in places without consistent internet connectivity. In this case, 

health workers should be able to download key data periodically, so that they can use the data even when the 

internet connection is unreliable. Feedback bulletins remain important even in fully electronic systems 

providing comparisons, interpretations and perspective to data providers that motivate towards better 

performance and better reporting. 

Requirement 6: Make electronic tools user friendly: The use of electronic tools for reporting should not be 

too burdensome, complicated or require lots of training or constant access to high speed internet. This means, 

among other things, that data entry screens are formatted in the same way as the corresponding paper forms, 

that off-line data entry is possible and that basic analysis tools are built in and easily accessible.  
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Electronic immunization registries  

This Section is work in progress, and will describe the main functionalities and functional standards for the use 

an LMIS  

Functional standards  

  

Considerations  
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Logistics management information systems 

This Section is work in progress, and will describe the main functionalities and functional standards for the use 

an LMIS  

Functional standards  

  

Considerations  
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Other relevant technologies 

Geographical information systems  

TBD 

Mobile data collection 

TBD 

Big data  

TBD /  describe the use case for digital epidemiology, community interaction, AEFI monitoring, etc.  
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Section 3. Assessing and improving data quality  

What is data quality and why is it important?  

Data are the raw material that needs to be processed into actionable information before action can be taken. 

So the quality of the underlying data will be a crucial factor for the quality of decision-making. There are 

different ways to look at data quality, but for this document we will use the following definition:  

Immunization data are of considered of “good quality” if they are fit for decision-making: that is they reflect the 

status of an immunization programme correctly and completely, and they help managers and health workers 

to take timely actions to optimize the performance and impact of the programme.  

Additional definitions  

• Accuracy refers to the extent that data provide the right signal: i.e. reflect reality without bias in an 

unambiguous way.  

• Precision refers to the certainty of the measurement. A data point can either be precise but not 

accurate (as in: 115.8% coverage), or accurate but not precise (as in: between 60 and 80% coverage).  

• Completeness and timeliness refer to Data might be accurate and precise, but not timely enough to 

be actionable.  

• Relevance refers to the extent that the data were helpful to drive programmatic decisions.   

In short, the right question is not whether data are exact and precise representations of objective facts, but 

rather if they are good enough to provide answers to questions such as:  

• Do the data allow us to identify where and how to target  priority interventions? 

• Can we use data to evaluate how the programme is performing and whether performance is 

improving over time as a result of the actions and directions we take?  

• Can we use data to help staff improve their performance and make them accountable for their work?  

• Does the information system highlight operational issues that require management intervention?  

As long as the data lead to the appropriate conclusions and decisions on these questions then they are of good 

enough quality. In some cases however, the data are so flawed that analysis fails to identify the regions where 

action is needed, provides false information on current programme performance and trends over time, or fails 

to  identify underlying problems that need fixing. Therefore, it is extremely important that managers can 

assess and understand the limitations of the data they are dealing with. This chapter provides a framework 

that can help achieve this understanding.  

Data quality problems may become magnified when data are used for incentives and for accountability 

purposes, for example, when using outcome indicators such as immunization coverage for the design of 

performance-based funding programmes. These programmes often require a high degree of data precision, to 

award a 1% increase in performance, for example. In few areas can immunization estimates plausibly provide 

that level of  precision. At the same time, the provision of incentives could have a perverse effect on the 

quality of the information if the data are manipulated to meet targets. 

Furthermore, reported administrative data at times diverge substantially from coverage estimates derived 

from surveys. In these cases, coverage estimates are questionable, but it is often very hard to identify where 

the problem lies: Are the population estimates off, is there a problem with the administrative reporting 

system, or was the coverage survey subject to bias? This does not mean that immunization data cannot be 
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used for accountability purposes, but that one needs to understand the limitations of that data. This chapter 

focuses on getting to data that are good enough to drive management decisions the right way. The main focus 

of this chapter is on coverage data.  

From assessment to improvement  

The proposed framework contains four phases: It starts with a review of the design and organization of the 

information system (phase one), and a review of the collected data (phase two). These two activities will help 

the reviewer understand potential overlaps and gaps in the governance of the data collection system. It also 

helps frame the  field review. Then, a field review is undertaken to verify the data and to perform a qualitative 

assessment (phase three). Finally, the combined findings are used to draft recommendations and an 

improvement plan (phase four). 

This framework does not aim to replace existing review methods of data quality such as the data quality self-

assessment (DQS) tool, or other field review methods, but to supplement those with some missing building 

blocks: methods for data and systems reviews, and for the elaboration of better improvement plans. 

 

Fig. 13. Four-phase framework for a data quality review 

Please note that these phases are not necessarily sequential and not strictly dependent on each other. For 

example, a regional manager might decide to perform a desk review of her data as a one-time exercise, and 

elements of field reviews to be incorporated into routine supervision practices. 

Data quality reviews can be stand-alone, or as is increasingly the case, be integrated within a broader 

programme review. The following sections describe each of these review phases in more detail.  
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Phase 1: Systems assessment  

As a first step, reviewers need to understand the context 

and the elements of a monitoring system, with its 

strengths and weaknesses. This will help define better 

what to look for in a field review, and identify 

opportunities for improvement.  

The building blocks of a monitoring system are shown in 

the schematic below. They include:  

• a governance foundation; 

• the people at all levels of the hierarchy; 

• the processes for data collection and 

verification; 

• the tools that are used for collection, reporting, 

and use (both paper-based and electronic 

systems); 

• the extent to which data are used.  

For this phase, first review-relevant documents such as the following should be collected:  

• recent data-related reviews such as data quality self-assessments (DQS) or service availability and 

readiness assessments (SARA) 

• strategic plans like the comprehensive multi-year plans (cMYPs) and annual plans of action 

• recent programme reviews: EPI reviews, post-introduction evaluations (PIEs), surveillance reviews and 

other EPI-related reviews 

• country documentation on surveillance standards (including case definitions); standard operating 

procedures (SOPs) for data collection, archiving and reporting; data collection tools; and annual 

reports 

• paper-based tools and information systems for data entry, management, and analysis 

• country documentation or SOPs on data tools (paper or electronic) including SOPs on responsibilities 

and financing of printing the monitoring tools  

• organigram of the EPI team, HMIS team, and if available, post description of data managers or other 

staff dealing with monitoring, systems, and analysis  

• immunization specific feedback bulletins or immunization sections in other feedback bulletins 

• IT documentation including equipment list, maintenance and replacement plans 

• other available documentation related to immunization data: country bulletins, peer-reviewed 

literature, ad hoc reports, and other descriptions of the information system. 

Start with a review of previous evaluations. What do they indicate about the quality of the data? What were 

the major issues or problems identified from recent assessments? Were the recommendations actionable and 

is there evidence that the country has implemented these recommendations?  

Complement the desk review with interviews with the main stakeholders from the EPI team, HMIS team, 

national statistical office, and in-country partners. Immunization monitoring systems do not exist in a vacuum 

–  they are part of the broader health system.  

Governance 
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Fig. 14. Building blocks of a monitoring system  
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When looking for weaknesses and trying to formulate solutions, it is therefore important to understand what 

programme managers can achieve, and for which items programme staff will need to collaborate with others. 

For that, it is important to start with a review of the governance foundations of the system. The following 

checklist provides a guide on what to look for, when assessing the design of monitoring systems, in all the 

components of the monitoring system described above.  

Describe the governance and broader context of the system 

o Are the objectives of the system and uses of the data clearly articulated and documented? 

o Is the system vertical (programme specific) or fully integrated (across health areas)? In case parallel 

systems exist, are there any links between immunization and health management information systems? 

In case of a fully integrated system, how is information shared and are access rights well described?  

o Who are immunization providers: governmental, nongovernmental, private, parastatal organizations? 

Are immunizations provided through all sectors included in the monitoring systems?  

o Is there a legal framework that regulates health or immunization information? 

o What is the source of denominators to calculate targets and coverage rates at each level? When are 

they provided for a given year? Are there corrections resulting from changes in denominators mid-

year?  

o Does the security situation in certain areas impact reporting?  

o Is there a written SOP available? 

o Is data quality assurance included in plans and funded? 

 

Describe the processes and organization of the system 

o How does data flow? What are the different reporting layers (that is, who reports to whom) and what 

are the requirements for timeliness and reporting frequencies? Who first collects the data, prepares 

paper reports, enters data into electronic systems, receives and reviews reports?  

o What measures and procedures are in place for data verification, cleaning and feedback? What process 

is followed if data seems to be wrong? How are data updated when late reports are received? 

o Who are relevant players/stakeholders at each level? What do they do with the data (for example, 

collect, enter into electronic system, analyze, use to make decisions, etc.)?  

o Where would you put how the system is paid for, if there are sufficient resources? 

 

Analyze the tools used for data collection, reporting and use of data 

o What are the paper and electronic tools being used at each level, and is there only one version in use?  

o Are the collected data consistently defined? 

o Are all required data collected? Please refer to Section 1 for an overview of core data.  

o Are all collected data used for reporting, and are they used for analysis? Are they used for decision-

making and programme improvement? 

o How are data fed forward (HF, district, province, national, partners)?  

o Is there any need to enter the same data twice or more in various systems?  

o Are there clear procedures for archiving, virus protection and backups? 

o How are data stored / accessed? Personal laptops, program computers, servers, off-site servers? 

o How often is the software and operating system updated? By whom? Are data quality checks included 

in the system or SOPs? 

o What are the system’s outputs? Who are they used by? 
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o Where are the main strengths, challenges and barriers to utilizing the electronic system?  

o Are protocols in place that allow for updating changes to the system, for example when a new vaccine 

is introduced? When were the paper and electronic tools last updated?  

o Who has access to electronic database and are controls in place to protect data and to protect 

confidentiality (for electronic registries, case-based surveillance or other)? 

 

Analyze the human resource situation   

o Are staff responsibilities at each level clearly described, comprehensive and mutually exclusive? 

o Are qualifications and experience is required to perform these duties outlined and followed? 

o Are there unfilled positions? 

o What are the mechanisms and methods for on-going training? 

o Are staff turnover and attrition high and negatively affecting data quality? 

 

Describe if and how data are used for decision-making at national level 

o to inform the EPI budget?  

o to prioritize interventions in regions or districts?  

o to determine the necessary amount of vaccine? 

o For each, were the desired data sufficient or would other data have been more helpful? 

o For each, were the data trusted to make the decision, or disregarded for quality issues? 

o For each, are the system outputs or standard analytics well designed to help with decision-making? 

 

Outputs  

Phase one allows the team to understand how the system is set up, what its constraints and limitations are, 

and if there are opportunities for improvements. Typical outputs include:  

• a SWOT analysis: the strengths, weaknesses, opportunities and threats that were detected when 

addressing each of the questions. For this analysis, it is an excellent participatory exercise, as long as 

those participating do not get too caught up in the strict definitions of SWOT and concentrate on 

getting all pertinent information that can be used to develop recommendations and an action plan 

included 

• a flow chart indicating data flows, along with tools that are being used, across all levels. An illustrative 

flow chart is shown in Fig. 15. It is already apparent from this flow chart that in this particular country, 

data are not only entered into different tools at a certain level, but also require manual re-entry at 

the next level. It is important to have an initial idea about the system design and setup at this phase, 

but regular updates are necessary as a better understanding of the system emerges during the field 

work.  

 



53 
DRAFT for comments June 2018 

 

Fig. 15. Illustrative immunization data flow in a country 

Phase 2: Desk review of immunization data 

This phase refers to the need to take a critical look at the immunization data that are collected, and assess 

whether they are good enough for decision-making. It includes a review of the plausibility and consistency of 

the data, comparing it with other data sources where possible. Desk reviews should happen at all levels, both 

on a routine basis by supervisors (for example every year as the national data are being finalized) and during 

periodic in-depth reviews. This handbook proposes a four-step approach to conducting desk reviews, 

consistent with the data quality review (DQR) methodology that was developed for the review of public health 

data in general28.  

This phase consists of a desk review using all or any of the following documents:  

• WHO / UNICEF country profile29 

• immunization database with administrative data (often this is an Excel sheet or database file) 

• country-level summaries, bulletins, or reports 

• recent national or subnational coverage surveys:  

o multi indicator household surveys with immunization component included such as 

Demographic and Health Survey (DHS) or Multiple Indicator Cluster Survey (MICS) 

o national and subnational EPI cluster surveys 

o any other recent surveys measuring immunization coverage. 

• vaccine-preventable disease (VPD) surveillance data (Excel sheet or database, including data reported 

to WHO/UNICEF), surveillance bulletins or summaries (paper-based or electronic) 

• recent annual reports to WHO, UNICEF (for example the WHO/UNICEF Joint Reporting Form – JRF), 

Gavi annual progress reports, other reports to partners or donors that include immunization data. 

The following desk review aligns with the DQR methodology. The checklists should serve as a guide, but the 

desk review does not have to be limited to these questions.  

How about a first step – review recommendations from previous evaluations, their level of implementation 

and reasons for any delays?  

Check completeness and timeliness of reported data 

                                                                 
28 Insert link to DQR 
29 Available at http://apps.who.int/immunization_monitoring/globalsummary/wucoveragecountrylist.html 
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At the beginning of a desk review, it is essential to evaluate the completeness and timeliness of the data.  

Completeness can be defined at two levels:  

• District-level reporting completeness is defined as the number of district reports that were received, 

divided by the expected number of reports during the same period (such as last calendar year or last 

month). It is mostly quite easy to calculate because national databases most often keep track of 

district-level data, so it is easy to see when values are missing.  

• Facility-level reporting completeness is similarly defined as the number of facility reports that were 

received divided by the reports that were expected. District level reporting may be complete, but do 

these district reports contain the reported doses from all their facilities? This is often harder to track 

at the national level, unless facility level completeness is reported along with the reported numbers of 

doses, or unless health facility reports are reported directly to the national level, as it is the case in 

many countries that use DHIS2. 

Timeliness is defined as the fraction of expected reports that were received on time, or before a cut-off date 

that is set in the national or district-level reporting policy. It is important to strive for timely information, but at 

the same time expectations and deadlines need to be realistic. Dealing with untimely reports creates a lot of 

administrative extra work, because updated reports for previous months with more complete information will 

need to be produced. This also creates scope for errors and mistakes.   

Check completeness and timeliness 

o Is there a mechanism for monitoring completeness and timeliness of reporting? Are actions taken to 

address poor C&T adequate? 

o How complete are the data fields?  Are there frequently data fields missing? 

o How complete is reporting? Are all districts reporting every month? 

o What is the reporting timeliness? 

o What is the trend over the past years for reporting completeness and timeliness? Is a higher 

percentage of health facilities reporting and on time compared to previous years?  

o Are there guidelines or procedures to deal with delayed reporting? 

Check for internal consistency  

The second check is for so-called suspicious values. Suspicious data are not necessarily to be considered wrong 

but nevertheless require further investigation.  

Outliers are values that divert substantially from the mean. Good data management systems can run 

algorithms to flag outlier values right away. Alternatively, charting data in a time series provides a visual way 

to find outliers, as illustrated in Fig. 16. 

Error! Reference source not found. illustrates repetitions, outliers, and uniform values.  
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Fig. 16. Sample chart of reported doses with outliers 

The peaks in the numbers of doses of Penta-1 and Penta-3 in December 2012 and August 2013 warranted 

investigation. Not only are they far above the usual numbers, but the number of Penta-3 also far exceeds the 

number of OPV-3, which is normally given at the same time. This raises questions from a programmatic stand 

point (catchup doses following stock-out?) as well as data quality stand point. OPV-3 in January 2014 also 

warrants investigation. A next step in the desk review might be to check if these patterns are evident in all sub national analyses. 

During a desk review, questions should be asked about if, how and when these were noted, whether investigations were conducted and 

whether the data were correct or what actions were taken. 

Table 6. Sample annual province report with repeated, uniform and outlier administrative values 

 

Check internal consistency 

o Look for coverage over 100%. It is possible that over short periods, more children are immunized than 

the monthly target, for example during catch-up efforts. However, when coverage is sustained over 

100% for one year or more, either the numerator is over reported or the target population is 

underestimated (or both). 

o Look for negative dropout: When the number of second or third doses of a vaccine is consistently 

higher than the number of first doses (over a period of one year or more), either the second or third 

doses are over reported or the first doses underreported (or both). Again, this is possible for a short 

period due to catch up efforts but not over several months. 

District Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2013

District 1 541          474          474          507          330          395          416          374          134          471          533          533          5,182            

District 2 380          327          327          298          301          297          314          294          248          275          353          391          3,805            

District 3 827          896          896          1,007      1,189      894          919          884          533          501          1,351      980          10,877          

District 4 674          717          717          711          9,008      703          640          746          511          847          951          927          17,152          

District 5 394          432          432          414          338          306          273          205          222          369          327          280          3,992            

District 6 185          250          250          302          220          190          180          150          180          323          399          319          2,948            

District 7 883          792          792          635          791          555          568          705          591          577          790          607          8,286            

District 8 611          643          528          608          463          542          431          543          280          362          570          550          6,131            

District 9 544          498          498          578          487          459          433          476          416          381          639          546          5,955            

District 10 908          748          748          992          516          642          680          667          573          624          811          642          8,551            

District 11 559          525          525          532          552          398          497          379          312          441          447          429          5,596            

District 12 276          204          204          581          209          253          280          205          139          246          255          259          3,111            

District 13 503          483          196          696          275          120          471          393          329          405          72            322          4,265            

District 14 603          583          583          509          509          199          279          296          445          303          303          319          4,931            

District 15 558          366          366          849          509          442          420          562          591          403          620          498          6,184            

Provincial total 8,446      7,938      7,536      9,219      15,697    6,395      6,801      6,879      5,504      6,528      8,421      7,602      96,966          
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o Look for inconsistencies in the numbers of doses administered at the same time. Differences may 

reflect either service interruptions for one of the vaccines (such as stock-outs), or data quality issues.  

o Look for outliers when comparing health facilities, districts or regions: Sometimes they indicate genuine 

variations in programme performance, for example because of an intensified effort or as the result of a 

stock-out. However, in some cases they are clearly the result of some kind of a mistake. 

o Look for duplicates: Repeated values often reflect data collation issues.  

o Look for too much uniformity: If too many reported values are multiples of five or ten, this may indicate 

that they are guesses instead of reported values, or were obtained by counting vials, rather than 

tallying doses. 

o What processes does the national level have in place to check data quality at reception and later? 

o Are procedures clear and respected for correcting any errors found in data?  

Evaluate denominators and numerators  separately in time series  

Time series help assess the overall consistency and quality of the data over time, especially when numerators 

and denominators are shown separately. Often, population estimates are adjusted to account for new census 

data. This is to be appreciated, but one should be careful when interpreting the impact of this practice on 

coverage calculations. A downward revision of the target does not mean that coverage has increased.  

A lot of the variation in coverage is actually explained by frequent denominator adjustments. It is extremely 

unlikely that the underlying target population would vary dramatically. To make the analysis consistent, 

however, this new information would need to be projected backwards into the past as well as into the current 

and future population projections. Fig. 17 and Fig. 18 illustrate this issue. 

 

Fig. 17. Sample chart showing illustrative coverage in an eleven year time series 

Note This graph indicates substantial variation from year to year in coverage for DTP1 and DTP3. See Fig. 18 for explanation. 
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Fig. 18. Sample chart showing number of doses and target population (surviving infants) in an eleven year time series  

Note This graph shows the underlying data for Fig. 17. A closer look at the number of doses and target population data shows a steadily 

growing trend in the number of vaccinated children, with a large dip in 2010 and 2011.  

As mentioned already in this document, the denominator problem is probably one of the most common and 

most difficult to solve, especially at lower levels. A separate WHO guidance document, “Assessing and 

improving the accuracy of target population estimates for immunization coverage”30, expands on strategies to 

make denominators more accurate. 

However, population data are often outside of the control of an immunization programme manager, and EPI 

managers should probably focus on what can be done in the absence of good denominators. They should 

monitor performance by looking at: 

• trends in the absolute numbers of vaccinated childrenas well as coverage; 

• dropout rates, as they can be derived from numerators, not requiring population estimates; 

• coverage as estimated by the most recent coverage evaluation surveys. 

 

Compare with external data sources  

Finally, administrative data should be compared to other available sources of data.  

                                                                 
30 http://www.who.int/immunization/monitoring_surveillance/data/Denominator_guide.pdf 
31 https://esa.un.org/unpd/wpp/ 

Evaluate denominators and numerators separately in a time series 

o Plot numerator data and the corresponding denominators over a longer time horizon (5-10 years) to 

understand the impact of denominator adjustment on coverage estimates. 

o If available, obtain and use updated denominator estimates for past periods. 

o Compare country denominators with United Nations Population Division (UNPD) estimates31. 

o Does the programme have appropriate policies and practices to assess programme performance in the 

face of low quality denominators? 

o How does the country determine if there are missed people? 

o  
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Coverage survey data 

The most obvious reality check is provided by high-quality coverage evaluation surveys. For example, Fig. 19 

shows administrative and survey estimates for DTP3 coverage. There are some contradictions between these 

two sources. It seems that in 2005 and before, coverage was underestimated by the administrative system. 

The 2009 and 2011 surveys were more or less aligned with the administrative results for those year, but in 

2012 the two estimates diverge again. As a reminder, coverage surveys are typically reporting on children 12 – 

23 months old, i.e. vaccinated in the year prior to the data collection. This should be taken into account in the 

comparisons.  

 

Fig. 19. Sample time series showing both administrative and survey estimates 

How to interpret this contradicting information? The 100% estimate for 2013 coverage seems dubious. It 

seems that there was indeed an increase after the dip in performance in 2011, but probably not as steep as 

suggested by the administrative system. Maybe there was some catch-up activity and older children were 

vaccinated and counted in the numerator. A best estimate that uses both sources of data could be obtained by 

anchoring the coverage to survey estimates for years in which they are available, and using the trends as 

indicated by the administrative system to extrapolate coverage for the years for which no survey estimate was 

available. A possible best fit between the two sets of estimates is shown by the green line. 

 

Fig. 20. Sample time series showing both administrative and survey estimates, together with a "best fit" estimate 
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WHO/UNICEF Estimates of National Immunization Coverage (WUENIC) are derived following a similar 

protocol32 that takes into account all the available information to produce such estimates for each country33.  

Survey estimates can also be used to evaluate administrative coverage at subnational level. Given the standard 

error involved with sampling, survey estimates should be looked at as a probable value within a certain range, 

the confidence interval. When using subnational survey results, it is important to keep in mind that at 

subnational level, the sample size decreases and thus the confidence intervals of the estimates become wider. 

High quality surveys should publish the confidence interval on all estimates national and subnational. If the 

administrative data fall outside of this range, we should question their validity.  

Disease incidence 

Often, coverage data are contrasted against the occurrence of vaccine-preventable diseases. If coverage has 

been high for many years, and disease outbreaks still occur, it could be a signal that a data quality assessment 

in that area would be useful.  

It is tempting to use measles outbreak data, as this disease is still common, and under relatively good 

surveillance in the context of the Measles and Rubella Global Strategic Plan 2012-2020. The analysis is not a 

straightforward exercise though, and it requires cautious interpretation that includes the age and vaccination 

status of the cases: Cases in children under the age of 9 months should be excluded, as they were not eligible 

for vaccination yet. Cases in older children should be matched with the vaccination coverage of the 

corresponding birth cohorts. Cases in vaccinated children point to vaccine failure instead of data quality issues.  

Compare vaccine use and vaccinations 

Another way to triangulate different data sets is by checking the reported numbers of administered doses with 

stock consumption data. If more vaccinations were reported than vaccines used, this might point to over 

reporting of immunization activity, although it is also possible that vaccine usage data is underreported (or 

both). Very high wastage could also represent the same data quality issues. In the monitoring system, this data 

quality issue shows up as negative or very high wastage.   

Check external consistency 

o Compare administrative coverage with survey estimates 

o Compare district level coverage and the occurrence of repeated outbreaks of VPD  

o Compare stock consumption data with the number of administered doses 

o Does the country conduct these exercises regularly? Have investigations of irregularities/outbreaks 

been conducted? Have corrective actions been taken for any identified data quality issues? 

 
OUTPUTS? 

- SWOT analysis 

- Table of recommendations and actions from prior evaluations  

- Charts and graphs highlighting areas of data quality improvement 
- Charts and graphs illustrating current data quality challenges, by district if available 
- Suggested list of areas for field visit, with criteria for selection  

                                                                 
32 The methods used by the WUENIC process are described at: 
http://www.who.int/entity/bulletin/volumes/87/7/08-053819/en/index.html 
33 http://apps.who.int/immunization_monitoring/globalsummary/wucoveragecountrylist.html 
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Phase 3: Field review 

Data quality starts at the health facility, and while a desk review of immunization data can provide valuable 

indications of poor data quality, field reviews are required to understand the underlying causes. Field reviews 

can take the form of ad-hoc evaluations, for example in the context of an EPI programme review, a Data 

Quality Self-assessment (DQS), or a Service Availability and Readiness Assessment (SARA), but elements of 

data quality field reviews should also be incorporated in routine supervision practices.  

Field reviews of data quality normally include the following two components:  

1. An evaluation of practices in a sample of facilities, often through key informant interviews using a 

standardized questionnaire. Domains that can be assessed include data recording practices, reporting 

practices, health worker motivation, knowledge, and training, use of target estimates, and data use. 

These questionnaires have two purposes: They allow the reviewers to touch on the most important 

components of the monitoring system in a structured way, and they can be used to collect data that 

can analysed to identify system-wide issues. They should strike a balance between quantity and 

quality. Questionnaires should be kept to a minimum to allow for a good in-depth discussion between 

the interviewer and the interviewee.  

 

2. Data verification exercises aim to investigate whether the numbers of reported doses are consistent 

throughout the information chain. Can reported values be verified at the lower levels? Can the doses 

a facility reported be found in the immunization registers and tally sheets it keeps? Data verification 

forms should be designed to help reviewers find inconsistencies and try to get to the root of the 

problem. As a secondary use, the data that are collected this way can be used to analyse systematic 

issues with reporting and recording.  

The detailed process for field reviews is well documented in methodologies such as DQS, and will not be 

repeated here. It generally consists of four phases:  

• Preparation, including site selection, logistical preparation, and finetuning of the tools (questionnaires 

and verification templates) so that they reflect the local context, and ideally a pilot in one or two 

sites. Site selection should include private as well as public facilities, urban as well as rural areas, 

where appropriate 

• Team briefing, including a presentation of any findings of the system and desk review, an overview of 

the methodology, and further discussion and adaptation of the questionnaires.  

• Site visits, in which the teams administer the standard questionnaires and collect the agreed upon 

verification data.  

• Debriefing, in which the teams regroup, share experiences, identify common issues, and formulate 

recommendations for improvement.  

Please refer to Annex 4. Tools for field reviews, for a description of generic tools that can be used as the 

starting point for a data quality review during a larger programme review.  

Outputs of this phase include:  

• Narrative report of findings, conclusions and recommendations for areas visited. Each district or 

province should receive a debriefing for their area 

• Charts or tables that show which areas of the monitoring system are weakest  

• Charts or tables that show discrepancies in reported versus verified information.  

Phase 4: Data quality improvement plan  
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Steps one through three are diagnostics steps, and if done well, they can identify the problems that limit data 

availability, quality, and use. It is rather harder to pinpoint what can be done after the analysis: What are the 

small doable actions that can help to improve data quality over time?  

The next section aims to provide some ideas about how to move from diagnosis to action.  

Perform a root cause analysis  to define actionable recommendations  

In many improvement plans, proposed recommendations target the identified problems directly, for example:  

• Improve timeliness of reporting. 

• Ensure use of data at all levels. 

• Improve accuracy of denominators. 

These recommendations are not specific or actionable. Before making recommendations, evaluators should 

think about the root causes behind the problems they want to address. That means asking the question: “Why 

does this happen?” until one finds one or more root causes for that problem that can be tackled with concrete 

solutions. As a rule of thumb, finding the root cause may involve five times asking “why?”. An example of such 

analysis is shown in Fig. 21.  

 

Fig. 21. Example of a data quality root cause chain. Adapted from: INSERT LINK 

Annex 6. Prioritizing interventions based on coverage and dropout data, contains an illustrative table with 

common problems, and their potential root causes and solutions.  

Prioritize recommendations  

After the recommendations have been developed and a consensus has been achieved between members of 

the review team, it is likely that they need to be prioritized. This should be done with the programme and  

according to two criteria: impact and feasibility. Recommendations can be categorized using the framework in 

Fig. 22 into ideas that are not worth taking forward, low hanging fruit, ideas that need more planning, and 

transformative ideas.  

Many outliers and 
mistakes

• found during 
data review

Mistakes are 
introduced at district 

level

• found at data 
verification

Computer system 
difficult to use

• found through field 
review or system 
review

Data entry screen 
does not match paper 

form

Work on computer system: Create data 
quality checks and rework entry screen
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Fig. 22. Framework to categorize recommendations.  

The ones to take forward are the low hanging fruit (because the implementation of lots of small doable actions 

over time lead to big gains), and the ideas that may transform the system and quality of data. Such ideas are 

not easy to implement and will require careful planning and resource mobilization but offer a high impact.  

At this point, it is important to keep in mind that the immunization monitoring system is an integral part of the 

broader health system. Therefore, many of the solutions require collaboration across the system. 

Plan for action  

Recommendations are not actions yet. For recommendations to be converted into an action plan, they need to 

become “SMART”34:  

• Specific actions 

• With a measurable result 

• Achievable by the people assigned with the task 

• Relevant and resourced 

• Time bound: By when will it happen? 

A sample plan following a logical framework is included in the annex. 

Finally, a data quality improvement plan needs to fit into an overarching immunization programme plan, such 

as annual EPI plans and comprehensive multi-year plans (cMYPs), or health sector plans . While cMYPs should 

outline the multi-year goals based on results of a comprehensive review including all of the phases above 

(systems assessment, desk review, field review), the annual EPI plan should be updated every year based on 

the annual desk review of immunization data. 

Plans that have been validated by not only the programme, but high level bodies such as the National 

Immunization Technical Advisory Group (NITAG), the Interagency Coordinating Committee (ICC) and / or 

corresponding sector wide bodies have a higher likelihood of being appropriate and resourced. 

Can we have a brief section on RCM and LQAS? RCM is useful for lower levels as long as they don’t consider it 

data. LQAS would benefit from some brakes being put on or parameters set. 

                                                                 
34 REFERENCE 
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Annex 1. Data elements of common recording tools  

 

Recording 

tool 

Element Assessment Rationale 

Vaccination 

registers 

Birthday, gender, name and other means of 

identification of the vaccinated child 

Core The immunization register serves as a medical record. It should allow for 

retrieval of an individual’s vaccination status and help determine due or overdue 

doses. 

Full vaccination history by vaccine and dose, with 

date of each vaccination 

Core Recording every vaccination in a facility-based record is required to identify  

defaulters, and to determine eligibility for a subsequent dose of children who 

visit the health facility without a vaccination card. Facility-based registers are 

also increasingly used to establish vaccination status during coverage surveys in 

case no home-based record was retained. 

Contact data such as address and telephone number  Optional Context-dependent 

Other characteristics such as ethnicity, chronic 

diseases or contraindications, etc.  

Optional Context-dependent 

Batch / lot number for each vaccination Optional While in theory useful for vaccine safety, this recording also adds a lot of 

additional burden, and is not always feasible in consideration of the typically 

limited space available in registers. 
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Recording 

tool 

Element Assessment Rationale 

Home-based 

immunization 

records (HBR)  

Birthday, gender, name, and other means of 

identification of the vaccinated child 

Core The HBR serves as a medical record. It should allow for retrieval of an individual’s 

vaccination status and help determine due or overdue doses. 

Full immunization history by vaccine and dose, with 

date and place of each vaccination 

Core Recording every vaccination in a HBR is required to determine due doses at the 

time of the next visit to the health facility. It is also needed to establish 

vaccination status during coverage surveys. 

Batch / lot number used for each vaccination Optional The lot number of the vaccination is important in the context of the occurrence 

of an adverse events following immunization (AEFIs) or a vaccine recall. 

Date of next visit Optional Recording the date of next visit can help the caregiver remember to come back 

for follow-up vaccinations at the right time. 

Vaccine 

ledgers 

All vaccine movements (receipts, issues, wastage) 

and a running stock balance by vaccine. 

Core Vaccine ledgers register the movements in and out of a storage facility and are 

needed account for the usage and wastage of vaccines.  

Batch / lot numbers for each transaction and a 

running balance by vaccine lot. 

Core If lot / batch numbers are recorded, vaccine ledgers are useful when lots need to 

be recalled, or to identify which lot might have caused a serious AEFI. If this 

information is not recoded in immunization records, then it should at least be 

recorded in the ledger.  

Tally sheets A tally of all vaccinations administered during a 

session / week / month, disaggregated by the same 

Core Tally sheets are used to prepare monthly immunization reports, and their data 

elements should mirror the ones that are included in those reports (see Table 3). 
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Recording 

tool 

Element Assessment Rationale 

categories as in the periodic immunization reports to 

the higher levels 

This record is complementary to the immunization register, and does not replace 

it.  

Refrigerator 

temperature 

records 

Temperature reading twice a day (morning / 

evening) 

Core Traditionally, the norm for temperature monitoring is to record these twice a 

day: once in the morning, when often the lowest temperature can be recorded, 

and once in the evening, when the highest temperature is recorded.   

Temperature alarms (excursions above set 

thresholds for a predefined duration) 

Optional With the increased use of digital recorders, it becomes feasible to record alarm 

events. 
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Annex 2. Data elements of a standard reporting format 

 

Report area Element Assessment Rationale 

Metadata Name or code of reporting unit (health facility, 

district, region, etc.) 

Core Needed for unambiguous reporting 

Reporting period (month, quarter) Core Needed for unambiguous reporting 

Report submission and reception date Core Needed to identify the latest and most complete version of a report, and to 

evaluate timeliness of reporting 

Name and signature of person submitting the report  Optional Might be useful for accountability purposes 

Number of facility reports included in a district total, 

together with expected number of reporting 

facilities 

Optional It is useful that the aggregate reports clearly identify the completeness of facility 

reports on which they are based. That is, a district total number based on 10 out 

of 12 reporting facilities may be revised in the next month with a more complete 

number. 

Version of the form that is used Optional To ensure compliance with changes in format and uniformity of reporting 
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Report area Element Assessment Rationale 

Target population estimates (births, surviving 

infants, pregnant women) 

Not 

recommended 

Sometimes target estimates are included in periodic reports from facilities. 

Bottom-up reporting of target estimates is not considered good practice for 

reasons laid out elsewhere in this document. 

Numbers of 

vaccinated 

children 

The number of vaccinations in the reporting period, 

for all vaccines and by each dose in the national 

immunization schedule 

Core It is important to collect data about all vaccines in the national schedule, 

because in some instances, specific factors (vaccine sentiment, stock-outs), may 

lead to uptake problems. It is important that managers are able to detect these 

problems as soon as possible.   

Vaccinations disaggregated by the age group of the 

vaccinated children 

Core Separating vaccinations by age group of the child (in-target age versus out-of-

target age), is recommended as it is the best way to monitor timely vaccination, 

while allowing health workers to report all vaccinations provided.  

Vaccinations disaggregated by strategy (fixed, 

outreach) 

 

Optional Separating vaccinations by strategy might in theory help staff validate or 

improve microplanning, and since most often different tally sheets are used for 

outreach sessions, this information might be relatively easy to obtain. However, 

in most cases where this practice is implemented, there is scant evidence of 

meaningful use of this data.  

Vaccinations disaggregated by gender Not 

recommended 

Disaggregating vaccinations by gender is not a recommended practice as it 

represents a substantial additional workload that most often yields no useful 

results. It is instead recommended to monitor gender and other inequities 

through periodic coverage surveys.  
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Report area Element Assessment Rationale 

Vaccinations disaggregated between children from 

the service area versus children that come from 

other service areas 

Not 

recommended 

Sometimes, vaccinations administered to children from outside the service area 

of the facility are recorded separately from the children from the same service 

area, in order to try and maintain denominator consistency. This has proven to 

be a futile exercise in cases where there is plenty of population movement, that 

furthermore may lead to aggregation errors.   

Calculations of coverage for tracer vaccine doses Optional Sometimes, monthly reports include calculations of coverage for tracer vaccine 

doses, for example a third dose of DTP containing vaccine such as Penta-3, 

and/or calculations of dropout rates, such as the dropout between Penta-1 and 

Penta-3. This is not needed for reporting per se, but might be useful as a way to 

nudge facility staff to monitor coverage more systematically.  

AEFI The total number of AEFIs reported 

 

Core It is important to record and monitor the number of AEFIs to make sure that 

poor vaccine administration practices or other root causes for AEFIs can be 

detected and corrected when needed. Another reason for monitoring the 

number of reported cases is to evaluate surveillance sensitivity: A minimal 

threshold of less than 10 yearly AEFIs per 100,000 surviving infants could point 

to low surveillance sensitivity. 

The number of severe AEFIs reported Optional It is useful to evaluate how many of the reported AEFIs can be considered as 

severe.  

Stock 

management 

End of month stock balance, and stock received 

during the month, by vaccine and supply item 

Core By collecting these two indicators, it becomes possible to infer total vaccine 

usage over the month, as well as total wastage when this number is compared to 

the number of administered doses. The closing balance also provides an 

indication of whether stock-outs might have occurred.  
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Report area Element Assessment Rationale 

Closed vial vaccine wastage Optional Sometimes, reports allow for specific reporting of wasted vaccine by wastage 

reason. Generally, it is hard to obtain realistic reports this way.  

Stock-outs during the month, by vaccine and supply 

item 

Optional Sometimes, reports allow for health workers to report if a stock-out occurred 

during the period, and in some cases, how long this stock-out lasted.  

Cold chain Number of temperature alarms in the period 

 

Optional If digital temperature recorders are being used, then the number of alarms 

generated by these devices over the period provides a good indication of the 

working status of cold chain equipment and the conditions in which vaccines are 

being kept. In some cases, where no such devices are available, the minimum 

and maximum temperature over the period is reported. 

Working status of the refrigerators Optional Knowing what percentage of cold chain equipment is operational is important to 

monitor the capacity and quality of the cold chain. 

Other areas Total number of sessions held and total number of 

sessions planned in the period  

Optional To enable supervisors to follow up on the implementation of micro plans. 

Reporting the number of sessions held versus planned might give an indication 

of planning, operational, or budget issues at the reporting facility. 

Total number of Communication and Information  

activities held and total number of activities planned 

in the month 

Optional To enable supervisors to follow up on the implementation of microplans. 
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Annex 3. List of required outputs from a routine health information system  

 

Programme 
area 

Key 
performance 
indicator/out
put 

Purpose Definition Formula Example 
visualization  

Time frame Level 

Metadata Completeness 
and timeliness 
of reporting 

Measure and 
improve the 
availability of 
data in a timely 
manner 

% of health facilities and 
districts reporting, and % 
reporting by set deadline 
every month 

Completeness = number of reports submitted / 
number of reports expected 

Timeliness = number of reports submitted on time 
/ number of reports expected 

Table for past 
year, graph for 
multiyear 
trends 

Monthly, past 
three years 

National, 
regional, 
and 
district 

Vaccinations Vaccinated 
children 

Measure 
progress 
independent of 
denominator 

Absolute number of 
vaccinated children for any 
vaccine dose 

No formula required Table, graph 
(trend line) 

Monthly, 
cumulative 
year to date, 
past three  
years 

National, 
regional, 
and 
district 

Coverage Measure 
proportion of 
target 
population 
vaccinated 

% of children in the target 
age range vaccinated, for all 
vaccine doses 

Number of doses administered / target population 
Table, graph, 
map 

Monthly and 
cumulative 
year-to-date 
for this year 

National, 
regional, 
and 
district 

Performance 
by access 
versus 
dropout 

Show general 
reasons for why 
children miss 
vaccinations 

% of districts suffering from 
low access, high dropout, or 
both 

DTP1 > 90%, dropout rate < 10% = none 
DTP1 > 90%, dropout rate > 10% = high dropout 
DTP1 < 90%, dropout rate < 10% = low access 
DTP1 < 90%, dropout rate > 10% = both high 
dropout and low access 

Table, graph, 
map 

Cumulative 
year-to-date, 
years with 
survey data 

Region, 
district 

Vaccines Closed vial 
wastage 

Measure and 
reduce 
avoidable 
wastage during 
storage 

% of spoiled closed vial 
vaccine in a store or health 
facility in a particular period 
of the total doses managed in 
the same period 

(Number of doses spoiled during reporting period) 
/ (doses under management during the same 
period) 

Doses under management = opening balance + 
doses received for the period 

Table or time 
series of 
wastage rates 

Monthly and 
cumulative 
year-to-date, 
past year 

 

All 
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Programme 
area 

Key 
performance 
indicator/out
put 

Purpose Definition Formula Example 
visualization  

Time frame Level 

Open vial 
wastage 

Measure 
wastage related 
to the use of 
multi dose vials 

% of doses in used vials that 
were discarded 

(Number of doses used - number of doses 
administered) / number of doses used 

Number of doses used = opening balance + doses 
received - closing balance 

Table by region 
/ district / HF 

Monthly, past 
Year 

All 

Full stock 
availability 

Measure and 
increase 
availability of 
immunization 
products 

% of health facilities with full 
availability of all or a selected 
set of tracer vaccines and 
immunization supplies 

Number of health facilities with full availability of 
all (tracer) immunization products / total number 
of health facilities in sub-national region 

Table or map by 
district, times 
series in % of 
health facilities 
with full stock  

Monthly, past 
year, yearly, 
past three 
years 

All 

Stocked 
according to 
plan (SATP) 

Monitor 
immunization 
products to 
avoid stock-outs 
or wastage 

% of health facilities or stores 
stocked according to plan 
(stock levels between set 
minimum and maximum 
stock levels) of the total 
number of health facilities 

(Number of health facilities stocked according to 
plan for all or a set of tracer products) / (total 
number of health facilities) x 100 

Table or map by 
district, time 
series in % 
stores with 
SATP 

Monthly or 
quarterly, 
past year 

National, 
regional, 
and 
district 

Forecasted 
demand ratio 

Validate and 
improve the 
forecasting 
practices and 
assumptions to 
increase 
forecasting 
accuracy 

Ratio of actual usage by 
product during a particular 
period compared to the 
forecasted usage for the 
same period 

(Doses used per product during reporting period) / 
(doses forecasted per product during reporting 
period) 

Bar chart, table, 
or map, time 
series 

Quarterly, 
past three 
years 

National, 
regional, 
and 
district 

Cold chain Functional 
status of cold 
chain 
equipment 

Identify risk of 
inadequate cold 
storage for 
maintaining 
potent vaccines 

% of cold chain equipment 
(CCE) operable for vaccine 
storage 

Reasons for non-functional 
CCE 

(Number of functioning CCE devices) / (total 
number of CCE devices designated for use in 
reporting facilities) 

 

Pie or bar chart, 
map   

Cumulative 
year-to-date 

All 
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Programme 
area 

Key 
performance 
indicator/out
put 

Purpose Definition Formula Example 
visualization  

Time frame Level 

% functional equipment by 
CCE type (solar versus ice-
lined, etc.) 

Temperature 
alarms 

Measure 
vaccine potency 
and safety 

Number of times the 
temperature inside cold chain 
equipment exceeded or 
dropped below a reference 
range 

Number of high and low temperature alarms per 
reporting period 

 

Color-coded 
table  

Monthly, past 
three years 

All 

Surveillance & 
AEFI 

Incidence rate 
Measure 
effectiveness of 
programme in 
preventing 
VPDs; shows 
which areas 
need the most 
improvement 

Number of cases occurring 
per target population Number of cases / target age range Bar chart in 

time series 
Monthly, past 
three years 

National, 
regional, 
and 
district 

Serious AEFI  
Monitor the 
safety of 
vaccines and 
vaccination 
practices 

Numbers of serious AEFIs by 
vaccine No formula required Bar chart Yearly, past 

five years 
National 
and 
district 

Social 
mobilization & 
communication 

Information, 
education and 
communicatio
n completion 
rate 

Measures 
whether 
appropriate 
education of 
and 
communication 
to the public is 
being done 

Proportion of IEC sessions 
conducted 

Number of IEC sessions planned / number of IEC 
sessions conducted 

Table  

 

Monthly, past 
year 

All 
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Programme 
area 

Key 
performance 
indicator/out
put 

Purpose Definition Formula Example 
visualization  

Time frame Level 

Immunization 
session 
completion 
rate 

Measures 
whether all 
planned 
immunization 
sessions are 
being 
conducted 

Proportion of immunization 
sessions (fixed/outreach) 
conducted  

Number of fixed sessions planned / number of 
fixed sessions conducted 

Number of outreach sessions planned / number of 
outreach sessions conducted 

Table Monthly, past 
year 

All 
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Annex 4. Tools for field reviews  

Data verification templates 

To be done  
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Sample questionnaires  

The following questionnaire can be included in the EPI review tools and need to be administered by all field 

teams as part of the overall review. Since data and systems will be only one of many Sections, the 

questionnaires are kept short. The questions are quick checks that may lead to further discussion. They aim to 

lead the evaluator through the entire data management process.  

District level questionnaire  

Recording 

Q1: Are sufficient tools (registry books, tally sheets, reporting forms and home-based records) available at the 

time of visit? (Yes/No): observe the existence of all the tools and record which ones are often lacking. Does the 

interviewee report frequent stock-outs? For which tools?  

Q2: Are all tools (registry books, tally sheets, reporting forms and home-based records) up to date?   

Data verification 

Q3: Are data consistent between district reporting and health facilities? If the district reports health facility 

data in a disaggregated way, pick three health facilities and check consistency between received health facility 

reports and the reported numbers. If the district reports aggregated data, double check the aggregation for 

any of the last three months by adding all health facility reports and comparing the total to the reported 

number. Allow for an error margin of +/- 5%. Record both numbers.  

Q4: If there were missing data for any month at the district, what are the reasons stated by district staff? 

Reporting 

Q5: Does the district have a system to monitor completeness of reporting from its health facilities? (Yes/No) 

Q6: Does the district have a system to monitor timeliness of reporting from health facilities? (Yes/No) 

Q7: Examine a few district reports. Are they filled out completely and correctly? (Yes/No) 

Q8: Did the district submit all 12 monthly reports for the previous year? (Yes/No) If no, record the reason why 

not all reports were submitted. 

Q9: Did the district submit all 12 monthly reports on time for the previous year, as defined by national policy? 

(Yes/No) If no, record the reason why not all reports were submitted on time. 

Denominators 

Q10: Is a target available for the number of surviving infants in the district catchment area? (Yes/No) Record 

the source of this number (national/local). 

Q11: Does the target seem plausible (that is, reflective of true catchment population for this district) according 

to district staff? (Yes/No) Does the reviewer agree, based on monthly achievements, coverage rates above 

100% etc.?  

Analysis, interpretation and use 

Q12: Is an immunization coverage chart or similar tool readily available and is the chart up-to-date (for 

example, complete up through the end of the most recent completed month) and filled out properly? (Yes/No) 
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Q13: Can the district administrator identify health facilities with dropout rates greater than 10%? (Yes/No) If 

yes, can he/she explain these high dropout rates? (Yes/No) 

Q14: Can the district administrator identify health facilities with DTP1 coverage below 90%? (Yes/No) If yes, 

can he/she explain the low coverage rates? (Yes/No) 

Q15: If a microplan exists, was it based on any analysis of available data?  

Q16: Is a system in place for some prioritization of health facilities based on available performance data? 

(Yes/No) 

Workforce 

Q17: Do the district staff feel that they were sufficiently briefed or trained on recording, reporting, and use of 

immunization data in order to properly do these work responsibilities? (Yes/No) 

Q18: In case an HMIS system is used for the collection and reporting of immunization data, does district EPI 

staff feel they have sufficient access to this system in order to enter data and monitor their performance? 

(Yes/No) 

Q19: Do you regularly review data (including both performance and quality) with health facilities? If yes, how 

often? 

Data harmonization (only ask if a parallel reporting scheme exists, for example an HMIS) 

Q20: Do you use different sources of data for EPI and HMIS reporting systems? (Yes/No) 

Q21: If yes to above question, are the EPI/HMIS reports reconciled? (Yes/No) 

Q22: Do EPI staff at the district have access to HMIS data? 

Q23: Do EPI staff at the district use HMIS data? If yes, how? 

Health facility level questionnaire  

Recording 

Q1: Are all basic recording tools available at time of visit (registry book with some space left, blank tally sheets, 

a stock of vaccination cards and blank monthly reports? (Yes/No) If no, document which tools were lacking.  

Q2: Are all tools (registry books, tally sheets, reporting forms and home-based records) up to date?   

Q3: Ask the health worker to describe the immunization data recording process, or observe a vaccination 

session. Are vaccinations recorded immediately after the dose is administered using the proper tools? 

(Yes/No) If no, describe when this happens. If attending a vaccination session, record when and on which tool 

each administered dose is recorded.  

Q4: Ask the health worker to explain how data for outreach sessions are managed. Are all doses administered 

during outreach sessions recorded in registers and tally sheets?  

Data verification 

Q5: Verify the consistency of reported and recorded doses. Pick one random report from the previous three 

months (may need to be picked up at the district if no copies are kept at the health facility), and check whether 
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the reported number of doses of antigen X corresponds to the number of doses that can be found in the tally 

sheets, and if those doses can be found back in the register. (Yes/No) If there are discrepancies, record the 

reason(s) according to the health worker. 

Q6: If there was missing data for any month at the health facility, what are the reasons stated by health facility 

staff?  

Reporting 

Q7: On the same monthly report, are all fields completely and correctly filled out?  

Q8: Did the health facility submit all 12 monthly reports for the previous year? You may need to check this in 

the district administration in case no copies are kept at the health facility. (Yes/No) If no, record the reason 

why not all reports were submitted. 

Q9: Did the health facility submit all 12 monthly reports on time for the previous year? You may need to check 

this in the district administration in case no copies are kept at the health facility. (Yes/No) If no, record the 

reason why not all reports were submitted on time. 

Denominators 

Q10: Is a target available for the number of surviving infants to be immunized? (Yes/No) Record the source of 

this number (national/local). 

Q11: Does the target seem plausible according to the health worker (that is, reflective of true catchment 

population for this health facility)? (Yes/No) If the evaluator disagrees, based on monthly achievements, 

coverage rates above 100% etc., describe reasons.   

Analysis, interpretation and use 

Q12: Is an immunization coverage chart or similar tool readily available? (Yes/No) 

Q13: Can the health worker identify and explain the dropout rate for the health facility? (Yes/No) 

Q14: If a microplan exists, was it based on any data analysis?  

Q15: Is there an adequate system in place for defaulter tracking, based on the available data tools? (Yes/No) If 

no, why not? 

Workforce 

Q16: Do the health workers feel that they were sufficiently briefed or trained on recording, reporting, and use 

of immunization data in order to properly do these work responsibilities?  
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Annex 5. Potential recommendations for a data quality improvement plan 

This table contains some common problems, and lists potential root causes for these, together with ideas for 

recommendations. It is not meant to be complete, but evaluators are encouraged to apply a similar thought 

process to come up with recommendations that are tailored for the context of the country that is being 

evaluated.  

Review of immunization data (national database) 

Diagnosed problem Possible reason Potential recommendations 

Many inconsistencies, 

errors, outliers 

Lack of quality assurance 

Deficient data 

management systems  

Lack of training 

Implement or strengthen data review mechanisms. 

Include data quality checks in software applications. 

Streamline data systems, minimize needs for 

duplicate data entry. 

Make data management and data quality assurance 

part of the standard curriculum of health workers. 

Coverage estimates 

seem unreliable (over 

100%, not matching 

survey estimates, 

etc.) 

Inconsistent 

denominators 

 

 

 

 

 

Meet with the statistical unit on at least an annual 

basis to discuss difficulties and potential 

adjustments.  

Prioritize use of data that does not depend on 

denominators (numerator data, dropout). 

Compare population estimates, population growth 

rates, and implied infant mortality rates at national 

level with UN Population Division estimates. 

Make sure that denominator reviews are applied 

retroactively to previous years as well as to the year 

in which the revision occurred. 

Use region-specific demographic variables (growth 

rates, fertility rates) to calculate denominators. 

Monitor vaccinations administered to refugees or 

displaced people separately, so that numerator and 

denominator remains consistent for the districts they 

reside in. 

 Numerator problems: 

systematic over- or 

underreporting, or flaws 

in system design that may 

lead to double counting 

Examine and mitigate incentives for overreporting. 

Scrutinize systems and procedures: Does scope exist 

for duplication of data? 
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Include data consistency checks in standard 

operating procedures or checklists for routine 

supervision. 

Reporting is not 

complete or not 

timely 

Certain facilities (private, 

NGO) may not be aware 

of the need to report, or 

consider it a waste of 

time. 

Reporting requirements 

may be too onerous. 

Lack of accountability 

Reporting deadlines are 

unrealistic. 

Make sure that all reporting entities are aware of the 

need to share progress, and incentivize them to do so 

(for example, link reporting with vaccine re-supply). 

Streamline reporting requirements; only collect data 

that are truly needed  

Clearly identify the key person responsible for 

incomplete or untimely reporting at each level. 

Clearly define standard operating procedures for 

reporting at each level. 

Reconsider reporting deadlines. 

Review of system design, policies 

Diagnosed problem Possible reason Potential solutions 

Duplicate systems 

exist; this leads to 

contradictory data 

and unnecessary 

workload. 

Integrated HMIS do not 

meet all the needs of 

programmes. Therefore, 

parallel systems are in 

place. 

Negotiate between HMIS and EPI the best way to 

design reporting systems that fulfill programme 

needs and reduce workload.  

 

Forms are poorly 

designed; space on 

recording forms and 

registers seem 

inadequate, different 

forms and tools are no 

longer compatible.  

Forms were adjusted 

organically, some data 

elements were added at 

times, and no one has 

evaluated their 

usefulness.  

Have a designated committee (EPI/HMIS) review all 

the forms, make sure that tools are streamlines, that 

is all data on tally sheets is also included in reports, 

etc. Make sure that all data that is collected has a 

clear purpose and the burden to collect it is justified.  

Electronic systems are 

poorly designed. 

Systems were developed 

without considering 

country priorities, needs, 

or context.  

Generic systems are not 

well adapted to local data 

requirements, paper 

forms, etc.  

Review and redesign electronic systems to make sure 

that data are only entered once digitally; make sure 

that data entry sheets exactly reflect the paper forms 

that are used to collect the data, and that they 

include the visualizations and other analytical tools 

that are adapted to local needs.  
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Review of data practices (questionnaire, data verification) 

Diagnosed problem Possible reason Potential solutions 

Lack of availability of 

standardized, current 

formats 

Lack of funding for 

reproduction 

Poor planning, for 

example when vaccines 

are introduced 

Monitor availability of forms through the logistics 

management information system. 

Make sure that monitoring tools are systematically 

included in new vaccine introduction planning, and 

use introductions to make sure all tools are updated 

with the best design possible. 

Health workers report 

high administrative 

burden 

Health workers have too 

many administrative 

responsibilities. 

Recording and reporting 

requirements are 

onerous. 

Redesign paper and electronic forms for easier use.  

Avoid the need for double entry of electronic data. 

Streamline reporting, review, and feedback 

processes for different purposes. 

Avoid collecting  data that is not regularly used by 

the programme. 

Reconsider tight reporting deadlines: Dealing with 

late reports is a majors source of error and extra 

work. 

Poor or incomplete 

registration practices 

(as seen through the 

data verification 

exercise) 

Children from outside the 

service area are not 

registered. 

Outreach activity is not 

registered in 

immunization registers. 

Registry books are not 

user friendly, for example 

do not allow for the easy 

retrieval of child records. 

Change policy to clarify that all children who 

frequently visit the health facility should be 

registered and tracked. 

Design immunization registers that can easily be 

taken to outreach activities. 

Explore the use of electronic immunization registries. 

Explore the use of alternatives to traditional register 

books, such as tracking bags, tickler files, etc.  

Inconsistent data 

between different 

sources (register, tally 

sheets, reports) 

Misrepresentation to 

increase the apparent 

performance  

Inaccurate aggregation or 

transcription errors (tally 

Provide adequate training and incentives, and clear 

standard operating procedures. 

Put in place accountability mechanisms, such as spot 

checks with data verification during regular 

supervision. 

Train people in the collection, management, and use 

of data. Train people in the use of electronic tools. 

Make sure that data management and analytical 
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sheets, monthly report, 

electronic systems) 

Workload issues lead 

health workers to take 

shortcuts: for example by 

tallying the immunized 

doses before or long after 

the session, based on a 

so-called guestimate or 

the number of vaccine 

vials used. 

skills are clearly spelled out in job descriptions, not 

only for data managers but also for managers and 

decision-makers.  

Review incentives for reporting and make sure that 

these focus on accurate reporting rather than reports 

of high performance. 

Make sure that systems are in place that allow for 

the accurate handling of incomplete reporting. 

Data not used The right analytical tools 

are not available or 

known. 

The data are of poor 

quality, and cannot be 

used in a meaningful way. 

People lack the skills to 

use data in a meaningful 

way. 

Consider analytical skills and the capacity to make 

decisions based on data as part of the job 

requirements for key positions. 

Build standard immunization dashboards with the 

information that is most relevant for each level, and 

make these available in the used electronic systems, 

or through other ways of dissemination. 
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Annex 6. Prioritizing interventions based on coverage and dropout data  

There are a few ways to prioritize regions based on coverage data, but one widely used method is to look at 

overall coverage rate in conjunction with a determination of whether a region or district has any issues with 

low access or high dropout. Once managers find which, if any, of these issues affect specific areas, they need 

to decide which actions are appropriate for which settings. The chart below provides some directional 

guidance in this regard, laying out the specific problem (dropout, access, or both), possible reasons, potential 

solutions, as well as additional data sources that can be analyzed to give more granular insight on the root 

cause and how the problems can be addressed. Although the possible reasons highlighted below could affect 

both access and dropout to some degree, many of them indeed tend to affect access or dropout more strongly 

than the other. The table below also is directional in purpose, not comprehensive; many local contextual 

factors will not be reflected in this chart, but should be used for designing recommendations and action plans 

based on the country’s data.  

Problem Possible 

reasons  

Potential solutions Additional data 

sources 

High 

Dropout 

 

Inadequate 

services at 

the health 

facility 

Ensure adequate health worker knowledge, attitudes, and 

practices (KAP) by: 

• ensuring adequate training of all health care 

workers to give correct information about 

vaccinations; 

• ensuring all health workers treat patients with 

respect and in culturally appropriate manner; 

• reviewing and optimizing health facility systems 

for immunization so that waiting times are 

minimized and process of vaccination is simple 

and easy. 

Implement practical defaulter tracking mechanisms in 

health facilities where it is not already being done. 

Coverage 

monitoring 

surveys  

Supervisory 

visits to health 

facilities 

Existing 

operational 

research 

EPI reviews 

Health facility 

exit interviews 

Low 

access 

Health 

services 

inaccessible 

Improve access to immunization services by: 

• developing realistic microplans to make sure that 

immunization services are offered where people 

live and work and evaluating their usefulness to 

tailor them as needed. Geographical information 

systems (GIS) and even simple technologies like 

Google Maps can help with mapping of outreach 

sessions; 

• providing adequate resources such as transport 

for outreach services; 

• finding so-called invisible children left out of any 

system (migrants, minorities, etc.) through 

outreach; 

Comprehensive 

multi-year plan 

Microplans 

Sessions held 

versus planned 

Operational 

research 

Coverage 

monitoring 

surveys  



84 
DRAFT for comments June 2018 

• reviewing the scheduling and timing of 

vaccination services at health facilities and 

ensuring that the target population can attend 

planned sessions at convenient times.  

GIS 

EPI reviews 

Service 

Readiness and 

Availability 

Assessments 

(SARA) 

Low demand 

for vaccines 

 

Improve community engagement for and knowledge of 

vaccines by: 

• training and empowering health workers to 

promote vaccination and take care of the 

community they serve; 

• promoting community ownership of health 

facilities through clinic committees; 

• developing immunization information for use in 

schools and training colleges to foster child-to-

child promotion of immunization activities; 

• publicly communicating in an easy-to-understand 

way the benefits and safety of immunization, 

while explaining how to deal with the most 

common vaccine reactions; 

• using social media and mobile technology to 

promote immunization; 

• using celebrity appeal and community leaders to 

promote immunization; 

• including immunization in facility-based and 

community-based health education; 

• improving interpersonal communication skills of 

community mobilizers; 

• including communications and advocacy in 

immunization planning at all levels, including 

comprehensive multi-year planning (cMYP) to 

annual plans of action. 

Coverage 

monitoring 

surveys  

Vaccine 

hesitancy  

 

 

Tackle social/cultural barriers to, false perceptions about, 

and fear of vaccines by: 

• investigating and addressing cultural, societal and 

behavioural barriers to or confidence gaps in 

immunization; 

• enabling and empowering health workers to 

communicate on vaccination benefits and 

positively address vaccine and vaccination 

concerns; 

Operational 

research 

Marketing 

research 

Coverage 

monitoring 

surveys such as 

DHS, MICS, 

post-campaign 
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• diagnosing reasons for vaccine hesitancy, 

segmenting the population and developing 

specific and targeted strategies to address 

concerns; 

• educating health workers on the appropriate 

handling of AEFIs; 

• establishing national AEFI committees to enable 

rapid and trustworthy investigation and response. 

surveys, EPI 

coverage 

surveys 

EPI reviews 

Both low 

access and 

high 

dropout 

Inadequate 

supply of 

quality 

vaccines and 

equipment at 

service point  

Strengthen supply chain management by:  

• making the case that a functioning supply chain 

can be cost-saving; 

• increasing the priority given to a functional supply 

chain by decision-makers; 

• improving logistics management information 

systems (LMIS), including people and processes; 

• developing a cadre of trained logisticians to 

manage the vaccine supply chain; 

• integrating vaccine and health commodity supply 

systems safely where appropriate; 

• improving forecast accuracy for vaccines and 

injection equipment through a better analysis of 

historical consumption and stock-out data, where 

available;  

• including adequate supply of vaccines and 

injection supplies in annual budgets;  

• monitoring the temperature during all vaccine 

storage and transport. 

LMIS data 

Effective 

Vaccine 

Management 

Assessments 

(EVMA) 

Service 

Readiness and 

Availability 

Assessments 

(SARA) 

EPI reviews 

Missed 

opportunities 

Investigate reasons why missed opportunities exist, and 

design strategies to reduce them. 
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