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Every $1 invested 
childhood immunization 
during 2011-2020 across 94 
countries can yield a net 
return of $16-$44.
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Vaccinations given between 2001-2020 in 73 countries will avert 
over 20 million deaths and save $350 billion in cost of illness; 
broader economic and social value is estimated at $820 billion.
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Is there economies of scale in immunization?

• Limited literature (n=42), 
few from LMICs

• Many studies report 
effectiveness without costs

• Increasing incremental 
costs required to reach 
higher coverage 



Country financing of immunizations

19 countries to transition out 
of Gavi by 2020

Countries need evidence to 
finance immunization



Reaching the hard to reach for vaccination

• Nearly every country has 
populations that are difficult to 
reach to vaccinate. 

• Source of disease outbreaks

• Link for infectious diseases to 
spread between populations

Why are some people hard to reach? 

How can we build trust & resilience?



Why are some people     
hard-to-reach? 

Hard-to-reach populations for vaccination 
(those that have never been vaccinated or 

have not consistently received all 
recommended doses of vaccines)      

cannot be defined based on        
vaccination outcome. 

Rationale: 

• Understanding what makes populations 
hard-to-reach can help estimate the 
size of target groups, identify strategies, 
and allocate adequate resources.



Conducted a literature search
• 5 databases (PubMed, Embase, Web of Science, Scopus, Google Scholar)

• Vaccination/immunization AND “hard to reach” (distant, isolated, remote, 
inaccessible, disadvantaged, deprived, hidden, vulnerable, mobile, displaced, unsettled, 
high-risk populations) 

• Published since 2000

Identified literature gaps

Comprehensive definitions 
of hard-to-reach 

populations not found

Population groups were 
classified as hard to reach 

rather than their 
mechanisms

Supply-side and demand-
side barriers were not 

separated

Few tools or scales were 
identified to measure how 

hard individuals are to reach

How are hard-to-reach populations defined?



Conceptual framework

Mechanisms that make 
people hard-to-reach 

are different from those 
that make people    
hard-to-vaccinate

Multiple mechanisms 
may be at play



Hard-to-reach vs. Hard-to-vaccinate

Hard-to-reach 
(Supply-side)

Hard-to-vaccinate 
(Demand-side) 

Geography by distance Distrust

Geography by terrain Religious beliefs

Transient/nomadic movement Lack of awareness

Healthcare provider discrimination Poverty and low socioeconomic status

Lack of healthcare provider 
recommendations

Lack of time

Inadequate vaccination systems Gender-based discrimination

War and conflict

Home births / other home-bound 
mobility limitations

Legal restrictions



Geography by 
distance

• Most studies did not 
specify a precise 
distance threshold

• 2 studies used 5km 
from a health center 
as a threshold

Geography by terrain

• No studies 
mentioned how long 
populations were not 
accessible for 
vaccination

• No studies described 
how much extra 
effort it may have 
taken to reach 
populations faced 
with terrain barriers

• One study described 
hard-to-reach areas 
as having only one 
way to move, by boat 
or on foot

Transient/nomadic 
movement

• No studies described 
the frequency of 
movement or 
duration per location 
to define when 
populations became 
hard to reach

• Few studies noted 
lack of coordination 
of immunization 
information systems 
resulted in missed 
opportunities to 
complete doses when 
people relocated

Healthcare provider 
discrimination

• No studies were 
identified that 
measured the level of 
healthcare provider 
discrimination

• No studies 
quantified the 
number of individuals 
who are hard to 
reach due to provider 
discrimination

Gaps in the Hard-to-Reach Literature



Lack of healthcare 
provider 

recommendations

• No studies 
measured or 
quantified the 
number of 
individuals who 
are hard to reach 
due to lack of 
healthcare 
provider 
recommendations

Inadequate 
vaccination 

systems

• Supply chain 
disruptions have 
been recorded 
but the number 
of people 
affected are 
poorly 
characterized

• Measures or 
thresholds for 
the degree of 
political 
commitment for 
immunizations 
are not available

War and conflict

• no vaccination 
studies 
estimated the 
number of 
individuals who 
are hard to 
reach due to 
war and 
conflict

Home births / 
other home-

bound mobility 
limitations

• No vaccination 
studies 
quantified 
individuals who 
are hard to 
reach due to 
mobility 
limitations 

Legal 
restrictions

• No vaccination 
studies focused 
on individuals 
who are hard 
to reach due to 
legal 
restrictions

Gaps in the Hard-to-Reach Literature



Key Takeaways

• Hard-to-reach populations should not be 
defined based on vaccination outcome

• Mechanisms that make populations hard-
to-reach should be distinguished from 
those that make people hard-to-vaccinate 

• A clear definition is needed to assess 
target population size and interventions

• The literature poorly defines them 
without criteria or thresholds for 
classification



How can we build trust         
& resilience?

Trust is critical to generate and 
maintain demand for vaccines in 

low and middle income countries.

Rationale: 

• There is little documentation on how 
health system insufficiencies affect 
trust in vaccination and the process 
of re-building trust once it has been 
compromised. 



Trust in health systems & vaccination

Conducted a literature search
• 4 databases (PubMed, Health & Psychosocial Instruments, PsycINFO, Embase)
• Trust AND Health System; Trust AND Vaccine/immunization; Trust AND Systems 

Dynamics; Vaccine AND hesitancy
• Also explored grey literature

Identified literature gaps; Developed causal loop diagram

Trust in vaccination
comes from 

interactions with the 
health system, 

through utilization 
and communication

Health system 
shocks not only 

influence trust in 
the health system, 
but spillover into 

trust in 
vaccination

Distrust reinforces 
feedback between 

vaccination and 
health systems and 

spills over in the 
broader health 

system

Positive social 
capital builds 

trust in 
vaccination



Trust in vaccination comes from 
interactions with the health system, 
through utilization and communication

Need good 
healthcare 

experiences & 
communication



Health System Shocks

Health system shocks not only 
influence trust in the health system, 
but spillover into trust in vaccination

Need for crisis mitigation planning



Anti-Vaccine Messages

Distrust reinforces feedback between 
vaccination and health systems and spills 
over in the broader health system

Need trusted 
communication channels



Positive Social Capital

Positive social capital (collective value 
of social networks of community 
members) builds trust in vaccination

Need positive 
social capital



Measuring trust in vaccination

• Overall trust in vaccines and medicines was 
high compared to traditional medicines 

• Trust was associated with previous experiences 
and source of health information 

• Respondents were most concerned about ease 
of access to and safety of vaccines & medicines



Summary

1. Please publish costs alongside effectiveness of vaccination 
interventions – Economic evidence matters!

2. Let’s use a consistent definition of hard-to-reach 
populations based on reasons why they are hard-to-reach

3. Building trust & resilience in vaccination requires good 
healthcare experiences, trusted communication channels, 
positive social capital, and crisis mitigation planning.



Thank You!
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