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Objectives
• To provide countries with standard approaches to estimate target population size for  

priority groups to support vaccine programme planning and coverage monitoring. 
• To provide guidance on monitoring COVID-19 vaccination coverage in priority groups. 
• To provide methods to measure the effectiveness of COVID-19 vaccines in high  

priority groups. 

Rationale  
As part of COVID-19 vaccine deployment, estimating the size of target populations for 
COVID-19 vaccination is critical for both strategic and operational purposes. A robust un-
derstanding of the size of different target populations supports evidence-informed deci-
sion-making to define priority groups, supports planning for vaccine delivery and supply 
management at all levels, and enables vaccination coverage monitoring among targeted 
groups. This guidance document along with accompanying tools  (see Annex) aims to sup-
port countries in estimating the size of their target populations.  

As COVID-19 vaccines are deployed, it will be vital to have systems in place to measure 
cumulative vaccination coverage1.  This will enable the identification of geographical areas 
and population groups with lower coverage so appropriate action can be taken.
  
Alongside measuring the vaccination coverage, understanding of vaccine effectiveness 
among the vaccine recipients is also important. Because enrolment in clinical vaccine trials 
is limited in size and is usually restricted to healthy adults, effectiveness of vaccines in wider 
population range and in certain target groups, such as older adults and those with chronic 
diseases, are best evaluated in larger post-licensure vaccine effectiveness studies. Finally, 
issues such as duration of immunity, protection against severe disease, relative effective-
ness of different vaccines, protection of a single dose compared to two doses, effectiveness 
regardless of prior history of infection, and impact of potential genetic evolution can only 
be understood through post-introduction vaccine effectiveness studies. For this purpose, 
the WHO Regional Office for Europe is developing guidance to study vaccine effectiveness 
among populations which are likely to receive COVID-19 vaccines first. 

Key actions 
Target group estimation 
After specific target population groups for vaccination have been identified by the NITAGs, 
the size of every target population should be estimated using in-country or publicly available 
data sources. Guidance on different methodologies to estimate target populations by age, 
risk group and health worker (high and very high risk) status can be found in accompanying 
(linked) excel-based tool. 

Vaccination coverage monitoring  
Once a vaccine has been introduced in countries, it is critical to monitor coverage of the 
vaccine in various target population groups included in the national vaccination strategy. 
Different approaches could be undertaken to monitor vaccination coverage, including:

• adapting existing recording and reporting systems for monitoring seasonal influenza 

1 Vaccination coverage refers to the percentage of people in a target population who  
have been fully vaccinated during a certain period of time.
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vaccination programmes and/or other programmes targeting specific population groups 
which are also at risk for severe COVID-19 (i.e. occupational categories, older adults, 
people with underlying disease factors);  

• adapting existing recording and reporting systems for routine monitoring of existing 
childhood and adolescent vaccination programmes;

• developing new recording and reporting systems tailored to identified data needs and 
reporting requirements, and to align itself to the national vaccination delivery platforms.

Adapt existing recording 
and reporting systems 
used for routine childhood 
and adolescent immuniza-
tion monitoring

• Most countries have a 
well-established system, 
fit to report for mul-
tiple-dose schedule 
vaccines. 

• Countries with routine 
vaccination coverage 
monitoring systems ba-
sed on electronic health 
systems can be adapted 
for COVID-19 vacci-
nes for key population 
groups.

• Existing routine immu-
nization monitoring 
system may not capture 
all vaccine delivery 
platforms to be used for 
COVID-19 vaccination.

• Routine vaccination has 
different target groups 
(children) compared to 
COVID-19.

• Variables recorded for 
routine immunization 
would be different from 
those required for CO-
VID-19 vaccine.

• Paper-based and elec-
tronic reporting systems 
would have to be tail-
ored to accommodate 
data entry and reporting 
requirements.

• Vaccination providers 
not usually involved 
in routine vaccination 
should be included in 
COVID-19 vaccine moni-
toring systems.  

Table 1.  
Comparison between different approaches for monitoring of COVID-19 vaccination coverage 

Adapt existing recording 
and reporting systems 
used for influenza vacci-
nation and systems used 
for targeted vaccination 
campaigns

• Target groups for sea-
sonal influenza vaccina-
tion may be similar to 
COVID-19 vaccine (e.g. 
health workers, older 
adults and those with 
underlying clinical risk 
factors).

• Electronic or paper-ba-
sed systems built to ra-
pidly gather data during 
previous campaigns can 
be tailored to capture 
COVID-19 vaccination.

• Countries with routine 
vaccination coverage 
monitoring systems ba-
sed on electronic health 
systems can be adapted 
for COVID-19 vacci-
nes for key population 
groups.

• Quality of recording and 
reporting systems for 
seasonal influenza and 
health worker vaccinati-
on could be inadequate.

• Paper-based and elec-
tronic reporting systems 
would have to be tail-
ored to accommodate 
data entry and reporting 
requirements.

• Vaccination providers 
not usually involved in 
seasonal influenza and 
other targeted vaccina-
tion campaigns should 
be included in COVID-19 
vaccine monitoring 
systems.  

• Monitoring of COVID-19 
vaccination coverage 
should be able to cap-
ture people completing 
schedule as per the 
vaccine characteristics.

• Consider certification 
of vaccination status of 
individuals for COVID-19 
vaccination to facilitate 
vaccine effectiveness 
studies and surveys.

Disadvantages Special considerationsAdvantagesApproach

Newly developed systems • Designed to fully re-
spond to data needs and 
reporting requirements 
of the entire system or 
for selected components 
of the overall monitoring 
system.

• Developing such sy-
stems would be expensi-
ve and time consuming.

• New electronic repor-
ting systems should 
adhere to well-defined 
functional and technical 
standards.

• Piloting should be done 
prior to national roll-out.
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The most suitable approach would depend on country context, characteristics of the infor-
mation systems in place and national vaccination delivery platforms for COVID-19. 
Table 1 summarizes some advantages and disadvantages and special considerations that 
countries should take into account when developing a suitable COVID-19 vaccination 
coverage monitoring system.  
 
In order to select the most suitable approach, countries should define data needs and 
conduct a rapid assessment of existing in-country vaccine monitoring systems that could be 
successfully adapted and strengthened to support COVID-19 vaccination monitoring. If no 
suitable systems are identified, new recording and reporting tools and processes should be 
developed.

When possible, in order to maximize the efforts, monitoring of COVID-19 vaccination 
coverage should be integrated with monitoring of supply management and surveillance of 
adverse events following immunization (AEFIs). More detailed guidance on the design of 
paper-based data collection and reporting tools, and standard requirements for electronic 
systems is forthcoming.  

As for other vaccinations, certification of vaccination status for COVID-19, with recording of 
key information (as outlined in the WHO headquarters guidance document on development 
of NDVP), will be important from public health purposes, to support monitoring of coverage, 
vaccine effectiveness studies, adverse events monitoring. Based on national and internati-
onal policies, certification of vaccination may be needed to be considered by the countries 
also for administrative and legal purposes. Development of digital vaccination card (a proof 
of vaccination in electronic format) could address issues with certificate availability (i.e. due 
to loss of paper-based copy, stock out of printed certificates, etc.) and prevent falsifications. 
A WHO-lead consortium together with interested developers is currently identifying suitable 
technical solutions and standards for developing and use of such digital vaccination certificate.

Box 1. Minimum data requirements for COVID-19 vaccination monitoring

Data generated through recording and reporting tools should be regularly (i.e. weekly or monthly) 
disseminated to all relevant stakeholders to support decision-making. At minimum, key indicators 
that countries should monitor at national and subnational level should include: 

• weekly cumulative number of people vaccinated with first dose and the complete schedule of 
COVID-19 vaccine from the start of the vaccine campaign, and 

• estimation of the coverage using the available target population size. 
 
Disaggregation of these coverage figures should include, by the following  
categories:  

• health workers; 
• people >60 years old (or age cut-off as defined by the national vaccination strategy); 
• people <60 years old with at least one underlying clinical risk factor (as defined by the national 

vaccination strategy);
• vaccine product used (if more than one is procured and distributed).
 
If the size of the target population is available, coverage in targeted groups would be calculated at 
subnational levels thereby collated at the national level.

As feasible, vaccination coverage could be reported by additional characteristics, including 10-
year age-bands, residency in a long-term care facility, type of underlying clinical risk factor, and 
other factors.
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Effectiveness of COVID-19 vaccines among health workers 
Vaccine effectiveness can be monitored in a range of populations. It will be important to 
ensure that systems are in place to measure vaccine effectiveness in the first vaccinated po-
pulations. Health workers at high risk will likely be among the first priority groups to receive 
COVID-19 vaccines. Therefore, evaluating the vaccine in this target group will offer critical 
early knowledge about the real-world effectiveness of COVID-19 vaccines. The WHO Regio-
nal Office for Europe is developing a generic protocol to measure COVID-19 vaccine effecti-
veness among health workers. The protocol describes a cohort study to measure COVID-19 
vaccine effectiveness among health workers against laboratory confirmed SARS-CoV-2 
infection. Secondary objectives include evaluating vaccine effectiveness against symptoma-
tic SARS-CoV-2 infection and severe COVID-19 illness. In addition, depending on sample 
size, the study can measure COVID-19 vaccine effectiveness by vaccine product, time since 
vaccination, risk group, previous SARS-CoV-2 infection, age group, and type of occupational 
exposure to SARS-CoV-2 and COVID-19 patients. Reliable COVID-19 vaccine documentati-
on will be critical for the success of this study.

Effectiveness of COVID-19 vaccines in preventing hospitalized  
severe acute respiratory illness 
It is critical for countries to understand the real-world effectiveness of COVID-19 vaccines in 
preventing severe disease, which is most likely to occur in the elderly and those with under-
lying comorbidities. These groups are also likely to be among the first to be offered vacci-
nes, and it will be particularly important to measure how well they are protected. Currently 
many Member States maintain sentinel surveillance systems for severe acute respiratory 
illness (SARI). These platforms offer an excellent framework for evaluating the effectiveness 
of COVID-19 vaccines in preventing severe disease. The WHO Regional Office for Europe 
is developing a generic protocol for studies of vaccine effectiveness against COVID-19 in 
hospitalized SARI patients of all ages, including a plan for pooled analysis across countries 
in the Region. The primary objective is to measure the effectiveness of COVID-19 vaccines 
against laboratory-confirmed SARS-CoV-2 in hospitalized SARI patients. Secondary objecti-
ves include estimating vaccine effectiveness by the following variables: age; sex; risk group; 
time since vaccination; vaccine product, if feasible; and vaccine dose (one vs two), if appli-
cable. At the country level, vaccine effectiveness will be calculated using the test-negative, 
case–control design.
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Country estimates size of  
all target groups for vaccination 

for the country.  
These are the denominators 

for each target group.

Electronic  
Immunization Registry 

(if available)

– Numerator data and denominator data are merged at subnational and/or national level
to generate coverage data for each target population 

– Coverage data disseminated at regular intervals to all relevant subnational, national, international stakeholders

Data aggregated at place  
of vaccine delivery 

(e.g. primary health care center, 
hospital, pharmacy)

Data aggregated at regional level

Data aggregated at national level

NUMERATOR DATA

Vaccinated individual

Reason for vaccination
(e.g. belonging to target group)

Vaccine used

Dose of Vaccine (e.g. 1st or 2nd or last of the schedule)

Demographic information

Type of Residence (Long-term care facility or other)

Comorbidities

Occupation

DENOMINATOR DATA

Target group to be vaccinated

Population registers

Health workers occupational registers

General Practitioners’ registers

Other relevant registers

Estimates from census

Estimates from surveys

Other relevant sources

Figure 1.  
Data flow for COVID-19 vaccination coverage monitoring 

Resources
1. Ensuring COVID-19 vaccines work, US Centers for Disease Control and Prevention, Nati-

onal Center for Immunization and Respiratory Diseases (NCIRD), Division of Viral Disea-
ses, Updated 13 Dec 2020;
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/effectiveness.html

2. Guidance on developing a national deployment and vaccination plan for COVID-19 vac-
cines, WHO HQ, published 16 November 2020;
https://www.who.int/publications/i/item/WHO-2019-nCoV-Vaccine_deployment-2020.1

3. Strategic considerations in preparing for deployment of COVID-19 vaccine and vaccinati-
on in the WHO European Region, 9 October 2020;
https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunizati-
on/publications/strategic-considerations-in-preparing-for-deployment-of-covid-19-vacci-
ne-and-vaccination-in-the-who-european-region,-9-october-2020-produced-by-whoeuro-
pe

https://www.euro.who.int/en/health-topics/disease-prevention/vaccines-and-immunization/publications/strategic-considerations-in-preparing-for-deployment-of-covid-19-vaccine-and-vaccination-in-the-who-european-region,-9-october-2020-produced-by-whoeurope
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Annex:  
Tool: Approaches to estimating the size of target 
populations for COVID-19 vaccination  

Introduction
The recently published WHO SAGE Roadmap for prioritizing the use of COVID-19 vaccines 
in the context of limited supply recommends target priority groups for different levels of vac-
cine availability and epidemiological settings(1). These priority groups include health wor-
kers, older adults and people with certain underlying comorbidities, and additional groups. 
Subsequent to the publication of the SAGE Roadmap, the European Technical Advisory 
Group of Experts (ETAGE) agreed on more detailed vaccination prioritization guidance for 
Member States of the WHO European Region to supplement the recommendations made in 
the SAGE Roadmap.

As part of operational preparedness, estimating the size of target populations for COVID-19 
vaccination is critical for the following purposes: 

• to support evidence-based in-country decision-making by National Immunization Tech-
nical Advisory Groups (NITAGs) on prioritizing target groups; prioritization is particularly 
important because of the likely incremental availability of the vaccine;

• to support strategic planning for vaccine procurement and supply management at the 
national level;

• to support micro-planning efforts related to vaccine service delivery;
• to provide a framework for vaccination coverage monitoring among targeted groups;
• to identify sources of information that could support micro-planning for vaccine delivery. 

Relevant tables of recommendations for vaccine target group prioritization from the SAGE 
Roadmap and the ETAGE meeting held on 11–12 November 2020 can be found online(1,2).
 
This tool outlines several methods and resources that can be used by countries to estimate 
the size of different priority populations for COVID-19 vaccination.  
 
The tool is divided into two sections: 
• Section I provides an overview of the broad methodological approaches that can be used 

to estimate target group population size using in-country data sources. It describes met-
hods for estimating target populations using existing national data sources or through 
approaches such as representative national surveys.
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• Section II describes the use of publicly available tools, such as websites and Microsoft 
Excel spreadsheets, to estimate the size of specific target groups, such as age groups in 
the general population, people with chronic diseases by specific age groups, and health 
workers.

While this tool annex aims to describe methodologies that countries can use to estimate the 
size of target populations for COVID-19 vaccination, efforts have not been made to prioriti-
ze the different approaches because existing health systems and resources vary by country; 
certain methods could be more applicable in certain countries but less relevant in others. 

This annex was developed by integrating data from the following sources:
• a document entitled Methods for assessing influenza vaccination coverage in target 

groups, developed by the WHO Regional Office for Europe in 2016(3);
• a review of publicly accessible and non-publicly accessible databases that have been 

collected by WHO and partners over the past decade. 

The methods described in this annex address the following target groups:
• health workers
• specific age groups
• people with comorbidities that are known risk factors for severe COVID-19 disease and 

death.

Of note, the approach used to quantify health workers and the estimate of the number of 
health workers will depend on the definition of health workers used.

Additional approaches are required to ensure identification of disadvantaged sociodemo-
graphic groups at higher risk of severe disease or death – populations which have been 
identified as a priority for vaccination by the SAGE Roadmap. These groups include disad-
vantaged or marginalized populations based on their ethnic, racial, gender, religious and 
sexual background; people living with disabilities; people living in poverty, the homeless 
and those living in informal settlements or urban slums; low-income migrant workers; refuge-
es, internally displaced people, asylum seekers, populations in conflict settings or those affe-
cted by humanitarian emergencies, and vulnerable migrants in irregular situations; nomadic 
populations; and population groups living in remote areas. Considerations for estimating the 
size of these population groups should be addressed at the country level.
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Section I  
 
Estimating target population size using  
data sources available in-country

A previously published review of methods used in the WHO European Region in 2016 to 
assess the coverage of influenza vaccination in target groups identified five broad methodo-
logical approaches(3). Four of these methods, which relied on different data sources, could 
also be used to estimate the size of target populations for COVID-19 vaccination. In addi-
tion, a fifth approach, using census data, could be used to estimate the size of age groups. 
These approaches are not exhaustive, as countries may have access to additional reliable 
sources of information, such as civil registration systems, human resources databases for 
some occupational categories, disease-specific registries or surveys. 

This section describes approaches that use the following five sources:

1. data from health-care facilities or health-care providers;
2. data from national health insurance system records;
3. administrative data from well-documented national or private vaccination programmes 

targeting specific subgroups like health-care professionals;
4. national surveys of individuals; 
5. national census data. 



Health-care facilities, 
health-care providers, local 
health authorities or the 
Ministry of Health report 
the number of people 
in a certain target group 
who are part of a facility 
or provider patient list or 
catchment area. They can 
also report the numbers of 
their health-care workforce. 
This approach could invol-
ve (automated) extraction 
from routine health records 
using pre-specified coding 
lists if electronic records 
are available.

In order to identify comor-
bidities, this approach, 
which can be labour-inten-
sive, requires that he-
alth-care providers or clinic
administrators dedicate 
time to review electronic or 
paper-based medical
charts, unless automated 
extraction is possible. This 
approach also requires that 
every individual is associ-
ated with one health-care 
facility or health-care provi-
der or local health authority 
and does not receive care 
in multiple facilities. 

The number of individuals 
in the catchment area of 
the health-care facility or 
health-care provider who 
fall within a target group, 
added up for the entire 
country population. Natio-
nal disease registers could 
also be used to determine 
people with comorbidities.

If data are collected from 
all clinics or health-care 
providers (or local health 
authorities, where appli-
cable), although this may 
involve more work, the esti-
mates will be very precise. 
This approach is particular-
ly useful for identifying 
priority health workers for 
vaccination, such as health 
workers at high risk.
Additionally, this data 
collection will support 
micro-planning and identifi-
cation of people to be rea-
ched through vaccination.

- Age groups

- People with comorbidities

- Health workers

Data sources Strengths Weaknesses
Target population

Denominator Identified groups
Methodology  
description
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Table 3.  
Methodologies for estimating population size of target groups for COVID-19 vaccination 

1. Combined national  
data from health-care 
facilities, health-care 
providers; national 
disease registers, 



Data collected from 
national health insuran-
ce companies – either a 
single-provider govern-
ment-sponsored health  
insurance system or multi-
ple health insurance com-
panies. Data from national 
statistical reporting systems 
could also be used.

Data that the government 
has previously collected for 
the purpose of documen-
ting target group size and 
coverage for other vaccines 
(i.e. influenza, hepatitis B) 

Insurance data may not 
always be representative 
at the national level (i.e. 
limited coverage, multiple 
providers).

If data are incomplete, this 
approach will generate 
imprecise estimates.

Even if government-finan-
ced vaccine programmes 
exist, they are likely to be 
limited to certain target 
groups, such as health 
workers and residents 
of LTCFs, in the country. 
Target health worker po-
pulations may differ from 
COVID-19 target popula-
tions.

The total number of people 
from each target group 
registered with the health 
insurance system, added 
up to the national popu-
lation

The total number of indi-
viduals in the target group 
identified by the national 
programme

Use of national insuran-
ce data or broad-based 
insurance company data 
eliminates the need for 
reporting at the level
of the health-care facility, 
health-care provider and 
regional health depart-
ment. 

This approach would be 
particularly useful for a 
relatively small group, 
such as health workers. In 
addition, for groups such 
as health workers, more 
granular coverage data on 
specific groups and place 
of work could potentially 
be collected.

- Age groups

- People with comorbidities

- Health workers (by type 
of health worker if possible)

- Health workers

- People with comorbidities

Data sources Strengths Weaknesses
Target population

Denominator Identified groups
Methodology  
description
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2. Data from national  
health insurance  
records  

3. Administrative data 
from well-documen-
ted national vaccine 
programmes targeting 
specific subgroups such 
as health workers



Nationally representative 
surveys that target the en-
tire population or specific 
target groups 

Based on regular census, or 
regular national statistical 
reporting, usually with 
intervening population 
projections

Surveys can suffer from 
non-response bias, recall 
bias, or poor definition or 
ascertainment of the varia-
ble under investigation, 
for all types of surveys 
(household surveys, in-
ternet surveys, telephone 
surveys). Depending on 
sample size, estimates 
can have large uncertainty 
bands. Surveys can be 
expensive.

Census data and statistical 
data may be outdated or 
incomplete.

The total number of indivi-
duals in the survey sample 
belonging to the target 
group(s), with numbers 
extrapolated to reflect the 
distribution in the national 
population

National census data, 
national statistical data or 
other national data source 

If an adequate
sample size is achieved, 
representative data
can be obtained without 
population-level data.
Surveys also provide an 
opportunity to
simultaneously collect addi-
tional information.

Existing, reliable, up-to-da-
te census data could be the 
best source to determine 
the population age distri-
bution. National statistical 
reporting data could also 
be a reliable source for age 
and comorbidities

- People with comorbidities

- Age groups

- People with comorbidities 
(for some national statisti-
cal reporting systems)

Data sources Strengths Weaknesses
Target population

Denominator Identified groups
Methodology  
description
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4. Country-wide surveys 
of individuals

5. Pre-existing national 
census data or data 
from national statistical 
reporting systems
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A summary of the five approaches is included in Table 1. In general, multiple approaches 
may be necessary to estimate the size of a target group. The accuracy of the estimate de-
pends on the completeness, representativeness and reliability of the data source.
This annex does not address subpopulations that have been identified as priority groups for 
early stage vaccination, such as health workers at high risk and very high risk and residents 
of long-term care facilities (LTCFs).

1. Using data from health-care facilities or health-care providers 
This approach could be used for estimating age groups, the number of people with 
comorbidities and the number of health workers.

The approach would be facilitated by an existing electronic information technology system 
that could categorize patients by age and comorbidities, using International Classification 
of Diseases (ICD)-9 or ICD-10 codes or other coding systems to document comorbidities. 
It would prohibit people being double-counted if they had multiple comorbidities. Using 
this approach with a paper-based medical records system would be feasible but extremely 
time-consuming. 

This approach can only be used if health-care facility managers or providers know or can 
extrapolate data on how many patients assigned to them belong to the target groups of 
interest. The denominator should include all residents of the catchment area and not only 
patients who sought care at the clinic, as this would underestimate or overestimate (if pe-
ople from different catchment areas are using the clinic) the number of people in the target 
group. Each facility or health-care provider would compile numbers of people in certain age 
groups with certain comorbidities in aggregate form without personal identifiers, and data 
could be combined at the regional and/or national level by the Ministry of Health, whe-
re estimates could be added up in order to obtain national estimates of the target group 
population size. This approach also requires that every individual is associated with only one 
health-care facility or health-care provider.

Availability of provincial or national-level electronic medical records would make this appro-
ach considerably easier.

Health-care facilities and health-care providers could also report on their health-care work-
force, possibly by category, to compile information at the regional and/or national level.  
This approach can be integrated at country level to account for health workers who work 
in more than one facility. 

2.  Analysis of data from national health insurance records 
This approach could be used for estimating age groups, the number of people  
with comorbidities and the number of health workers.

In some countries, health insurance is provided or offered to citizens by the government or a 
government-supported private health insurance company or fund. The companies or funds 
may have extensive electronic medical records that include patients’ demographic informati-
on as well as comorbidities. If a robust national health insurance system exists – as a sing-
le-provider government-sponsored insurance system or through multiple insurance compa-
nies that include the entire country or most of the country’s population – data from these 
systems can be used to estimate the size of target populations for COVID-19 vaccination. 
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Data included in national health insurance records may be used to estimate the size of tar-
get groups with underlying diseases. Data on the professions of insured people may not be 
included, and therefore, it may be challenging or impossible to use this approach to estima-
te the health worker population. 

If data are incomplete or coverage of insurance among the population is limited, this met-
hodology will generate imprecise estimates. If multiple public and/or private health insuran-
ce companies or health funds exist, data could be combined to obtain national estimates, 
although categorization of patients may be inconsistent across health insurance providers. 
Ideally, these data should be electronic; paper-based data could also be used, although 
data extraction for a representative cohort would be considerably time-consuming. 

3. Analysis of administrative data from well-documented national or private
vaccine programmes targeting specific smaller groups
This approach could be used to estimate the number of people with
comorbidities and the number of health workers

Existing national government-sponsored vaccination programmes targeting certain subg-
roups of the population, such as influenza vaccination programmes for health workers or 
people with underlying diseases, may already routinely collect information about the size of 
target populations.4 Existing data from these programmes could be used to estimate the 
same target populations for COVID-19 vaccination.5 For example, if the government or an 
individual hospital has purchased and distributed influenza vaccine for health workers, the 
health-care facility may already be routinely documenting and reporting the number of he-
alth workers that work in the facility. For relatively small target groups such as health workers 
or residents of LTCFs, this approach could be effective.  

4. Population surveys
This approach could be used for estimating the number of people
with comorbidities.

Denominators of certain groups of interest – most notably individuals with chronic medical 
conditions – can be estimated by conducting national surveys that include a representative 
sample of the population. These surveys can include a screening component at the begin-
ning to screen the target population of interest. For example, an initial question could be 
included about whether or not the individual has any of the underlying diseases of interest.

Different survey methods can be considered, including non-probability sampling from an in-
ternet panel, a telephone-based randomly sampled household survey, and other techniques. 
Examples of existing national surveys that could be used for these purposes include demo-
graphic and health surveys, multiple indicator cluster surveys, and the Behavioral Risk Factor 
Surveillance System in the United States of America.6

Some countries may already have existing data from surveys that quantify individuals with 
comorbidities by age group or as to whether they are health workers. If representative popu-
lation-based surveys are being planned for public health or other purposes, specific questi-
ons could be added to these surveys. This approach minimizes the need to undertake what 
is often a resource-demanding operation, in terms of costs and human resources. 
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5. Using pre-existing census data or data from national statistical  
reporting systems 
This approach could be used for estimating age groups and the number  
of people with comorbidities. 

Many countries conduct a census every 10 years. Census data can be used to estimate 
population size by age group categories, both on a national level and a subnational level. 
While census data may be comprehensive, they may not be up to date. If a country last con-
ducted a national census a number of years ago, age estimates should be updated to reflect 
estimated changes in different age groups since the time of the census, both nationally and 
regionally.

While censuses cannot provide data about populations of health workers and individuals 
with underlying diseases, data about the size of age groups alone will be critical for vaccine 
distribution planning.

Section II  
Using existing publicly available data sources to  
estimate population size of specific target groups  
for COVID-19 vaccination 
If in-country data are not available, countries can use existing publicly available data sour-
ces to estimate target populations. Descriptions of useful data sources for different target 
groups are listed below. 

1. Estimating the size of the health worker population
The WHO Regional Office for Europe has estimated the population size of doctors, nurses 
and midwives by country using data from the National Health Workforce Accounts (NHWA). 
The NHWA is a system by which countries can progressively improve the availability, quality 
and use of health workforce data to inform policy-making. It includes a set of indicators and 
uses in-country data to provide a comprehensive overview of the composition and distributi-
on of the health workforce. 

Because NHWA data can vary by country, the Regional Office has provided estimates only 
for a limited part of the health workforce for which data are available for all countries – the 
total of doctors, nurses and midwives. A number of occupation types that could be consi-
dered frontline health workers (i.e. public-facing health workers) – such as phlebotomists, 
respiratory therapists, nutritionists, social workers, physical therapists, cleaners, admission/
reception clerks, patient transporters – are not included in this calculation. This estimate the-
refore is an underestimate of the total population of health workers. However, it can be used 
as a starting point estimate of three core components of the health worker population. 

Note that the reporting year varies by country and by occupation. The data included was 
reported from 2014 to 2019. Original data used to populate the country estimates can be 
found on the NHWA data portal: https://apps.who.int/nhwaportal/.
 
2. Estimating the size of age groups at population level
The United Nations Department of Economic and Social Affairs/Population Dynamics has 
published “World Population Prospects 2019”,7 which includes population data estimates 
by country, age groups and gender for 2020. Data are available at the following link:  
https://population.un.org/wpp/Download/Standard/Population/. World Bank and Eurostat 
data can also be used to generate age group population estimates.
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3. Estimating the size of the population of individuals with comorbidities  
in specific age groups

A recent publication by Clarke et al. in the Lancet8 estimated the number of individuals at 
increased risk of severe disease from COVID-19 infection by five-year age groups and by 
country. The analysis used prevalence data from the Global Burden of Disease, Injuries and 
Risk Factors Study (GBD) from 2017 and country population estimates from the United Na-
tions for 2020. Specific comorbidities for severe COVID-19 outcomes were identified based 
on guidelines published by WHO and public health agencies in the United Kingdom and the 
United States. The individual diseases that contributed to the comorbidity categories were 
described in Supplementary Table 1 of the Clark manuscript and are included in Table 2. 

As part of the article, the authors created a tool that generates data on the number and per-
centage of high-risk individuals by age group, and by specific comorbidity, by country. The 
tool, an Excel spreadsheet, can be downloaded through the following link that was shared in 
the published articles: https://cmmid.github.io/topics/covid19/Global_risk_factors.html

The tool is limited by the fact that it currently includes data from the 2017 GBD study, rather 
than the more recent 2019 GBD data. In addition, the comorbidities included in the tool 
do not include all risk factors that have been identified as being associated with severe 
COVID-19 disease; for example, obesity, a risk factor for severe COVID-19 disease that was 
identified by ETAGE, is not included in the tool.

A “shiny app” based on this tool was developed by the Pan American Health Organization. 
The app was developed using data from the Clark paper and incorporated the 2019 GBD 
study data. An explanation of the data sources is included in the link to the app below:  
https://paho-who.shinyapps.io/comorbidities/

1. HIV/AIDS

Category Causes included in the GBD 

HIV/AIDS – drug-susceptible tuberculosis; HIV/AIDS – multidrug-re-
sistant tuberculosis without extensive drug resistance; HIV/AIDS – 
extensively drug-resistant tuberculosis; HIV/AIDS resulting in other 
diseases

Drug-susceptible tuberculosis; multidrug-resistant tuberculosis 
without extensive drug resistance; extensively drug-resistant tu-
berculosis

Hodgkin lymphoma; non-Hodgkin lymphoma; multiple myeloma; 
acute lymphoid leukaemia; chronic lymphoid leukaemia; acute my-
eloid leukaemia; chronic myeloid leukaemia; other leukaemia; other 
malignant neoplasms; myelodysplastic, myeloproliferative and other 
hematopoietic neoplasms

2. Tuberculosis

3. Cancers with direct 
immune suppression

Table 2.  
List of conditions from GBD 2017 with potential to increase the risk of severe COVID-19 illness
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Lip and oral cavity cancer; nasopharynx cancer; other pharynx can-
cer; oesophageal cancer; stomach cancer; colon and rectum cancer; 
liver cancer due to hepatitis B; liver cancer due hepatitis C; liver can-
cer due to alcohol use; liver cancer due to NASH; liver cancer due to 
other causes; gallbladder and biliary tract cancer; pancreatic cancer; 
larynx cancer; tracheal, bronchus and lung cancer; malignant skin 
melanoma; breast cancer; cervical cancer; uterine cancer; ovarian 
cancer; prostate cancer; testicular cancer; kidney cancer; bladder 
cancer; brain and nervous system cancer; thyroid cancer; mesothe-
lioma 

Rheumatic heart disease; ischemic heart disease; ischemic stroke; in-
tracerebral haemorrhage; subarachnoid haemorrhage; hypertensive 
heart disease; non-rheumatic calcific aortic valve disease; non-rhe-
umatic degenerative mitral valve disease; myocarditis; alcohol 
cardiomyopathy; other cardiomyopathy; atrial fibrillation and flutter; 
aortic aneurysm; peripheral artery disease; endocarditis; other cardi-
ovascular and circulatory diseases; congenital heart anomalies 

Chronic obstructive pulmonary disease; silicosis; asbestosis; coal 
workers pneumoconiosis; other pneumoconiosis; asthma; interstitial 
lung disease and pulmonary sarcoidosis

Cirrhosis and other chronic liver diseases due to hepatitis B; cirrho-
sis and other chronic liver diseases due to hepatitis C; cirrhosis and 
other chronic liver diseases due to alcohol use; cirrhosis and other 
chronic liver diseases due to other causes

Diabetes mellitus type 1; diabetes mellitus type 2 

4. Cancers with 
possible immune 
suppression (from 
treatment therapy)

5. Cardiovascular  
disease

6. Chronic respiratory 
disease

7. Chronic liver  
disease

8. Diabetes

Chronic kidney disease due to diabetes mellitus type 1; chronic kid-
ney disease due to diabetes mellitus type 2; chronic kidney disease 
due to hypertension; chronic kidney disease due to glomerular ne-
phritis; chronic kidney disease due to other and unspecified causes

Alzheimer’s disease and other dementias; Parkinson’s disease; mul-
tiple sclerosis; motor neuron disease; other neurological disorders; 
idiopathic developmental intellectual disability; Down syndrome; 
neural tube defects

Sickle cell disorders

9. Chronic kidney di-
sease

10. Chronic neurolo- 
  gical disorders 

11. Sickle cell  
  disorders
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Conclusions  
Countries are encouraged to use the best available data to estimate their target populations 
for COVID-19 vaccination. Reliable in-country data, if available from the approaches listed in 
this annex or from other sources, can be used for some or all of these estimates. However, 
if reliable in-country data are not available, target population size can be estimated using 
the publicly available data sources listed in Section II. It should be noted again that while 
this annex addresses approaches to estimating population size for target groups like health 
workers, age categories and individuals with comorbidities, it does not propose approaches 
to estimate the size of other target groups such as disadvantaged populations. Countries 
should work to define and estimate the size of these populations using locally available data 
sources.  
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