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Abstract  

Background 

Infectious disease crises can shock a health system, which can decrease the amount of 

resources available for specific health services. When an infectious disease crisis occurs in a 

resource-poor health system, there can be a greater impact on the health services provided. 

Immunization programs are critical health services that can prevent the spread of infectious 

diseases and therefore outbreaks. How immunization programs adapted in anticipation of, 

during, and after an infectious disease crisis is critical to understand. This study evidences how 

this critical health service for preventing infectious disease outbreaks was maintained or 

improved in the past.  

Methods 

Medline Complete, The Cumulative Index to Nursing and Allied Health Literature (CINHL), 

Global Health, and grey literature were searched to identify non-impact studies that described 

changes or adaptations made by immunization programs during and after an infectious disease 

crisis to maintain a similar level of health services prior to the crisis. A total of 5,806 articles 

were screened, 92 of which were semi-relevant and once fully screened, 19 met the inclusion 

criteria to be included in this Rapid Evidence Assessment.  

Findings 

Key themes that emerged included (a) adaptations made that involved adjusting the strategy of 

a campaign to the epidemiological or social context; (b) adaptations made that involved the use 

of technology such as electronic mapping; (c) adaptations were community engagement 

enabled a successful program; and (d) adapting the inter-actor dynamics related to the 

campaign staff, community leaders, community health workers, and other actors involved in an 

immunization program 

Conclusions 

Evidence exists that showed how immunization programs have adapted to an infectious disease 

crisis to maintain or expand immunization services. It is important to adapt strategy to an 

epidemiological or social context, and keyways to do this are through the use of technology and 

community engagement. When an infectious disease crisis occurs, it is implied that community 

leaders, community health workers, and community members should be formally included in the 

campaign process. Overall, these adaptations have enabled immunization programs to maintain 

or expand immunization services during an infectious disease crisis.  

Word count = 340  
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Organization of Thesis 
At first, I introduce the concepts of health system shocks and infectious disease crises; 

resilience and adaptation; and immunization programs. Then, the study is justified primarily 

through the explanation of why there is a need for greater shared knowledge on how 

immunization programs in LMICs adapt to maintain or expand services following an infectious 

disease crisis. 

The aims and objectives of this study will then be presented, followed by the research 

methods taken to achieve these aims and objectives. The results from this REA and the 

discussion of these results will then be presented. For the discussion, in depth commentary is 

inclusive of the implications of the results and how they relate to the wider literature and field of 

public health. This REA ends with the conclusions from this evidence assessment. 

Introduction 
Immunization when vaccines are utilized is the most cost-effective preventative measure for 

reducing child mortality from infectious diseases (CDC, 2006;  Hadler, 2013). When a 

population is under-vaccinated for a vaccine preventable disease (VPD), or a new disease is 

introduced to a population that has no built-up immunity, an infectious disease outbreak is likely 

to occur (Reid and Goldberg, 2012). Infectious disease outbreaks can directly affect the health 

outcomes of a population. In addition, the health of a population can be indirectly affected if an 

infectious disease diminishes a health system’s ability to maintain the delivery of health 

services, including routine immunization campaigns (CDC, 2020;  WHO, 2020a). 

Health System Shocks 

A shock is a sudden event that displaced a health systems ability to delivery services (Fridell et 

al., 2020). In addition, shocks can limit access to health services or reduce demand, both of 

which contribute to negative health outcomes of a population (Kruk et al., 2015;  Blanchet et al., 

2017). An infectious disease outbreak can shock a health system. Infectious disease outbreaks 

can be intensified based on context, such as following a natural disaster, during conflict, among 

populations of displaced persons, during a humanitarian crisis, or during or following another 

outbreak. A crisis can be defined as an event of greater difficulty where both preparedness and 

response are a part of a possibly insidious process with varying layers of intensity that is not 

limited by time (WHO, 1998).  

An intensified infectious disease outbreak can be a major shock to a health system and 

should be viewed as an infectious disease crisis. For the purpose of this study, an infectious 

disease crisis is an outbreak that had the potential to become a large regional or national 
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epidemic; occurred in the context of a humanitarian crisis, conflict, natural disaster, or another 

outbreak; or the disease could have become endemic in a new population. 

History of Infectious Disease Crises and Shocks 

The causes of infectious disease crises are all fairly inter-related, with one thing causing another 

or one cause intensifying another. Infectious disease crises have resulted from natural 

disasters, human interaction with wildlife, poverty, conflict, and lack of proper hygiene and 

sanitation infrastructure. They have been recurrent through the history of humanity and continue 

to negatively impact the health of populations. 

Natural disasters have been increasing in the last two decades due to the effects of the 

changing global climate, and the intensity and rate of these events will only accelerate in the 

coming decades (Van Aalst, 2006). Natural disasters such as earthquakes, flooding, hurricanes, 

and tsunamis incite outbreaks due to things such as damaged water infrastructure increased 

interaction with unclean water (Stanislas et al., 2013). Lack of access to clean water and proper 

hygiene and sanitation solutions has been a contributing factor to infectious disease outbreaks 

such as Cholera outbreaks (Peter, 2009;  Webster, 2011). Climate change has been increasing 

the incidence of Cholera around the world (WHO, 2011).In addition, natural disasters can 

displace populations, which can increase the amount of contact humans have with wildlife and 

therefore increase the incidence of various infectious disease (Ivers and Ryan, 2006;  Ligon, 

2006). Infectious disease crises occurring out of natural disasters will likely increase as the 

climate continues to change unless actions are taken to improve the planning, implementation, 

and response for these types of events. 

In 2010, Haiti experienced a series of earthquakes that damaged infrastructure, 

devastated the population, incited multiple Cholera outbreaks across four years, and created a 

situation of crisis (Webster, 2011). Due to the intensity of the event, the situation became an 

infectious disease crisis. From 2010 to the end of 2013, Haiti became the hotspot for the largest 

Cholera epidemic for a single country, accounting for 54% of all cholera cases and 41% of all 

Cholera deaths during this four-year period (WHO, 2010; 2011; 2012; 2013). This outbreak was 

a major shock to Haiti’s health system and showcased the potential impact natural disasters, 

exacerbated by the changing climate, could have on health systems that are vulnerable to 

infectious diseases such as Cholera. 

Natural disasters, conflict, political crises, economic crises, and economic gaining 

activities can all increase human interaction with wildlife. This interaction has led to infectious 

disease outbreaks, as well as situations of crisis. Interaction between human and wildlife 
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populations has contributed to major disease outbreaks such as EVD, COVID-19, HIV/AIDs, 

and Influenza A H1N1 (Smith et al., 2014). 

In the late 20th century, HIV/AIDS showcased how some infectious diseases can spread 

largely undetected through populations and become pervasive in specific communities (De 

Cock, Mbori-Ngacha and Marum, 2002;  Fauci and Lane, 2020). There was a stigma around 

immunization programs because of the uncertainties around the route of transmission for 

HIV/AIDS (Mills et al., 2004;  Mahajan et al., 2008). A lot of this stigma can still be seen, 

especially in communities where HIV/AIDS still has a high incidence (Sian, 2013). In the 1980s, 

many immunization programs were scaled back across the world after the realization that 

HIV/AIDs had spread through needles during mass vaccination campaigns (Hausman, 2019).  

This led to a stark decrease in demand from populations not wanting to put themselves at risk 

for infection for HIV/AIDS (Hausman, 2019). While it is important to note the HIV/AIDS 

epidemics for the historical background of this REA, the research on this infectious disease 

crisis, as well as most infectious disease crises prior to 2002, is very limited in scope. Therefore, 

the HIV/AIDs epidemics and other infectious disease crises prior 2002 were not included in the 

literature search for this REA. 

In 2002, SARS spread across the world, showcasing the modern world’s increased 

vulnerability to the rapid spread of an infectious disease (deLisle, 2003). Airports closed, 

disease surveillance increased, and health systems waited, however, the virus and the modes 

of transmission it chose were not conducive for uninterrupted spread and within person 

community transmission (WHO, 2006). Health systems were on edge and some, particularly 

those in Southeast Asia, paused or reduced routine services including those for immunization 

(Gopalakrishna et al., 2004). 

Conflict, displaced populations, and economic gaining activities were major contributing 

factors to why the EVD outbreak began in Guinea in 2014 and quickly spread into Sierra Leone 

and Liberia (WHO, 2019c). Due to conflict in the 1990s, populations were displaced and began 

to settle Meliandou, a forested region on the borders of Guinea, Liberia, and Sierra Leone. 

These settlements began to interact with the forested region, creating farmland and such, and 

then in 2013, the first index case for the EVD outbreak was identified in Meliandou (WHO, 

2019c). The outbreak then spread out from this settlement due to cross-border work. This EVD 

epidemic was a major shock to health systems in the region. The health systems effected 

reduced all non-essential or related health services, and demand for health services also 

decreased (WHO, 2019b). Flights to the region were halted, and most internal migration and 

regional migration was paused in attempts to contain the outbreak to the West Africa region 
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(Poletto et al., 2014). The EVD outbreak gave a sudden glimpse of an infectious and highly 

deadly disease, with few proven therapeutics and no vaccine at the time, spreading in a region 

with resource-poor health systems (Kieny et al., 2014). In addition, the crisis showed what could 

be left in the aftermath, where vulnerable populations distrusted the health system and health 

actors associated with it, which affected the health system’s ability to serve those populations 

(Yamanis, Nolan and Shepler, 2016).  

In addition, this EVD outbreak led immunization programs to pause (Takahashi et al., 

2015;  Cancedda et al., 2016). Due to this, once the outbreak began to subside, there were 

reports of diminished coverage for VPDs such as Cholera and Measles (Takahashi et al., 2015;  

Wilhelm and Helleringer, 2019). The decrease in VPD coverage increased the likelihood 

outbreaks for these diseases occurring. If a VPD outbreak were to have occurred as an indirect 

result of the EVD outbreak, either during or immediately following, the negative health effect on 

population likely would have been significant. However, toward the tail-end of the EVD outbreak, 

adaptations were made to adequately ‘catch-up’ the population in terms of immunity (Dunbar et 

al., 2017;  Sun et al., 2017;  Gupta, Coller and Feinberg, 2018). (Armocida et al., 2020) 

In 2018, an EVD outbreak began in the Democratic Republic of Congo (DRC) and 

threatened to spread in neighboring countries (WHO, 2019d).The DRC has been in a state of 

civil conflict from 1997 - 2016, and continues to face challenges in reaching a state of peace 

(Karbo and Mutisi, 2012;  Shears and Garavan, 2020). The DRC has one of the most resource-

limited health systems in the world and a bottlenecked budget for immunization programs (Le 

Gargasson et al., 2014). This makes the spread of any highly infectious disease (such as EVD) 

likely to lead to a crisis, one that could go undetected, especially in more rural populations 

(Nguyen, 2019). This is what has been happened in the DRC from 2018 onwards with the EVD 

outbreak being declared a Public Health Emergency of International Concern (PHEIC) as it 

neared urban populations (WHO, 2019a). However, in 2020, this EVD outbreak was declared 

over in Eqauteur province (WHO, 2020c).  

In 2019, SARS-CoV-2 began to spread out of China eventually leading to the COVID-19 

pandemic that started in 2020 (Shereen et al., 2020). Immunization programs were advised to 

halt or pause, and many did, inclusive of those in high-income countries (CDC, 2020;  WHO, 

2020f). This pandemic has led many countries to reimagine how the world works: from how to 

travel, work, attend school, and provide health services (Chinazzi et al., 2020). The number of 

people who lost access, or chose not to access health services during the initial months of the 

pandemic was substantial (Roberton et al., 2020;  WHO, 2020b). The pause in immunization 

activities across European countries and the United States was significant, and the decrease in 
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access to services in low-income countries largely varied (Roberton et al., 2020). However, low-

income, or middle-income countries such as Ethiopia continued to run immunization activities as 

they saw the benefit of preventing other infectious disease outbreaks far outweighed the burden 

of COVID-19 on their population (WHO, 2020d). It is important to note that countries that 

continued to run immunization activities, or resumed them relatively quickly after pausing them, 

experienced less health burdens from COVID-19 compared to VPDs such as Cholera (Lloyd-

Sherlock et al., 2020). Despite this, the health systems of most countries in the world 

experienced a series of intense shocks as a result of COVID-19.  

Health systems around the world have experienced infectious disease crises in one form 

or another, so how have they adapted or failed to adapt to these crises? 

Health Systems Resilience During Shocks 

What has happened to health systems that have faced an infectious disease crisis and 

experienced significant shocks? Across many outbreaks, epidemics, and crisis situations, the 

WHO and health system coordinating bodies have recommended countries pause or scale back 

immunization programs to decrease the likelihood of the disease spreading via the typically 

close interaction needed for these programs (WHO, 2020f). However, many health systems 

have continued to offer services where available and after an infectious disease crisis ended. 

During these events, health systems have experienced significant shocks and have made 

significant adjustments, some more than others. 

Most health systems have limited resources, and when additional needs are required of 

the health system like during a shock, it can be difficult for a health system to meet the needs 

asked of it (Barasa, Cloete and Gilson, 2017). Health services such as immunization services 

are important as they are proven to save lives now and in the future through the prevention of 

disease outbreaks (Lernout et al., 2014). When an immunization program has experienced a 

significant shock such as an infectious disease crisis, it is important to identify how it adapted to 

maintain routine services or expand immunization services for a VPD-caused crisis.  

An adaptation can be defined as a health system’s ability to evaluate its performance 

then make rapid functional improvements in response to a crisis (Kruk et al., 2015). When a 

health system, or a particular health service such as an immunization program, is able to adapt 

to an infectious disease outbreak, it can reduce the effects on a population in both the short-

term and the long-term (Ling et al., 2017). See figure 1 for adaptive defined within the resilience 

framework by Kruk et al. (2015). 
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Figure 1 - Adaptive Definition 

 

Adaptations by immunization programs to an infectious disease outbreak is a way a health 

system strengthens itself, making it more resilient. To learn how a health system or 

immunization program adapted to an infectious disease outbreak can allow a health system to 

improve. 

Immunization programs 

A vaccine is a well-known and cost-effective preventative measure for certain diseases. When 

an infectious disease crisis occurs, it can be caused by a VPD or a novel infectious disease. In 

the cause of an outbreak is a VPD, it is important for immunization programs to maintain or 

expand immunization services related to the VPD. Otherwise, it is likely the shock on the health 

system would have greater negative health effects on the population. If the cause of an 

outbreak is a novel disease, it is important for immunization programs to maintain services for 

VPDs to prevent further outbreaks and to allow an immunization program to build resilience so 

that if a vaccine for the novel disease is developed, a campaign can be successfully 

implemented. However, it takes time to develop a vaccine for a novel disease. In that time, 

pausing immunization programs can prove maleficent, as these programs lose resources, they 

also begin to lose infrastructure and human resources that need to be scaled back up to deliver 

a vaccine. To effectively address an infectious disease crisis, it is critical for immunization 

programs to make adaptations to maintain or expand services. 

Resource-poor health systems exist all over the world, at regional and national levels. 

Low- and middle-income countries (LIMCs) typically have resource poor health systems, 

showing that their health system does not have enough resources to adequately deliver health 

services in accordance with WHO recommendations (UN, 2015). If the immunization program 

that serves a population lacks resources prior to an infectious disease outbreak, then an 

outbreak would have particularly negative consequences on how that health system delivers 

services (Wilhelm and Helleringer, 2019;  WHO, 2020a). Adjustments, adaptations, and 

capacity building would likely need to take place, potentially at a rapid pace, if a health system 

aims to minimize how its services are diminished, paused, or halted by an infectious disease 

       Adaptive 

• Can make rapid changes to improve 

function in response to a crisis or 

shifting conditions. 

• Able to evaluate own performance and 

use this to improve. 



14 
 

outbreak (Cancedda et al., 2016;  Ling et al., 2017;  Wilhelm and Helleringer, 2019;  CDC, 

2020). 

Countries with minimal resources to address potential outbreaks, or prevent them, are 

left vulnerable. If a health system is left under-resourced and unable to address the infectious 

disease crisis and immunization programs are left paused, other infectious disease outbreaks 

are likely to occur, extrapolating the health burdens on a population. Infectious disease crises 

have greatly affected health services, diminishing the overall ability of a health system to 

positively impact the health of the population it serves. Immunization campaigns are an 

important health service to address infectious disease outbreaks caused by VPDs. Routine 

immunization services can prevent or minimize the likelihood of an outbreak from occurring. If 

an outbreak does occur, immunization services in response to that outbreak are critical to 

prevent the spread of that disease. If immunization services do not exist for an infectious 

disease, such is the case when a disease is novel or a health system lacks access to vaccines 

for a disease, maintaining immunization services for other diseases can prove critical in 

preventing other infectious disease outbreaks from occurring simultaneously. 

Organizations such as the WHO and the U.S. Centers for Disease Control and 

Prevention (CDC) have advised health systems facing an infectious disease crisis to halt or 

pause non-related immunization activities (WHO, 2020e). Halting or pausing non-related 

immunization activities enables a health system to divert resources to the particular disease that 

is the cause of the crisis. For example, if there are immunization or therapeutic activities related 

to the particular disease, it is assumed that these would likely continue and could receive more 

resources to address the outbreak. However, if there are no immunization or therapeutic 

activities related to the particular disease that caused the crisis, then resources would likely be 

diverted to non-immunization prevention activities, such was the case during the initial shocks of 

the EVD outbreak in West Africa or COVID-19 pandemic.  

When health systems move resources away from immunization activities, the amount of 

people in a population immune to VPDs begins to decrease as coverage decreases and 

newborn or young children are not vaccinated. This increases the likelihood of an infectious 

disease outbreak occurring from a VPD. In addition, when populations become displaced due to 

conflict, famine, a natural disaster, or other events, their vulnerability to experience a negative 

health outcome from an infectious disease increases (Lam, McCarthy and Brennan, 2015). 

Oftentimes, displaced populations can be underserviced, increasing the likelihood of an 

infectious disease outbreak occurring and due to potential low-levels of displaced population 

immunity, a crisis can emerge (Lam et al., 2017).  
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However, immunization programs can adapt to an infectious disease crisis. These 

adaptations allow a program to maintain immunization services, VPD coverage, or expand 

immunization services in response to an outbreak. 

Purpose of study 

The research question this study sought to answer was, “How do immunization programs in 

LMICs adapt to an infectious disease crisis to maintain or expand immunization services?” The 

propose of this study is to assess the current available evidence related to this question. It is 

important because of the lack of synthesized or shared knowledge on the subject, and infectious 

disease crises cause negative health outcomes.  

Current state of knowledge and appraisal of existing knowledge  

Studies exist that discuss adaptations made by immunization programs in LMICs in anticipation 

of, during, and following an infectious disease crisis. However, despite the recurrent nature of 

infectious disease outbreaks becoming situations of crisis, there is no assessed, reviewed, or 

collated evidence on this topic. Understanding the successes, as well as the failures of 

adaptations made by immunization programs would prove critical toward protecting improving 

health outcomes. This knowledge would allow health systems and immunization programs in 

LMICs to be better equipped to adapt to an infectious disease crisis. 

 The most comprehensive review or appraisal of infectious disease outbreaks in LMICs 

that discussed immunization programs is written by Walldorf et al. (2017). However, there is no 

discussion on adaptations made to maintain or expand immunization services. The article 

addressed the need for building capacity of in-country surveillance and how this, along with 

adaptations made by a few health systems during previous major outbreaks, would bolster 

global health security. The comprehensive appraisal this study makes on health systems facing 

infectious disease outbreaks of varying sizes is useful. The article puts into perspective the 

challenges different infectious diseases can create given the context of an outbreak, however 

the discussion and experiences of immunization programs is minimal.  

Problem to be addressed  

Research and reflected on experiences have shown that there is a need for rapid vaccination 

following events such as humanitarian emergencies, sociopolitical conflicts, and large-scale 

disease outbreaks to prevent the significant loss of life across the short-term and the long-term 

(Walldorg et al., 2017). Implementing immunization programs in anticipation of, during, or 

following an infectious disease crisis have been met by many challenges. Some of those 

challenges include understanding resource needs and constraints, community sentiment, 

location of vulnerable and target populations, and organizational capacity. 
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Organizations such as the WHO and CDC currently provide guidance to pause or 

reduce non-related immunization services during an infectious disease outbreak (CDC, 2020;  

WHO, 2020f). This is likely due to the lack of shared knowledge and proven evidence on best 

practices of how immunization programs have adapted to an infectious disease crisis to 

maintain non-related services or expand related services. If the knowledge gap related to this 

topic were filled, it is likely health systems, and immunization programs in particular, would 

become more resilient to infectious disease outbreaks. 

This Rapid Evidence Assessment (REA) will provide insight into the lack of knowledge 

on the topic of adaptations made by immunization programs in LIMCs to an infectious disease 

crisis. This will likely prove useful during the time of this study and in the future.  

Aim & Objectives 
The aim of this study was to rapidly assess the evidence related to changes or adaptations 

made to immunization programs and MDA programs in LMICs to maintain service delivery 

following an infectious disease crisis.  

Objective One: To determine if immunization programs in LMICs make adaptions to 

maintain service delivery following an infectious disease crisis. 

Objective Two: To synthesize the existing information on adaptations made by 

immunization programs in LMICs during and after an infectious disease crisis.  

Objective Three: To assess the methods taken by immunization programs in LMICs to 

maintain or expand service delivery following an infectious disease crisis.  

Methods 
A rapid evidence assessment (REA) was the methodology used for this research study. A REA 

is a form of literature review that is both rapid and rigorous. It is rapid through limiting the scope 

of the search and methods. It is rigorous due to the quality of data screening and extraction that 

is taken. 

A REA was the best research method given the topic and nature of the study. Due to this 

project being a master’s dissertation, the study needed to be conducted in a relatively short time 

frame, especially given the changes and shifts in context under which this study was conducted. 

In addition, due to the subject of the study being about the adaptations immunization programs 

undertake following an infectious disease crisis, and the context this research is being 

conducted within (during a global infectious disease crisis), it was essential that newly released 

literature and information could be assessed rapidly and added to this study. This REA sought 
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to answer the non-impact question of, “what have immunization programs in LMICs done to 

adapt to an infectious disease crisis?” 

The conceptual framework for this REA lays out the key concepts, what the concept 

means in relation to this study, how the concept could be measured, and associated 

terminology for a particular concept. See table 1 for the conceptual framework for this study. 

Table 1 - Conceptual Framework 

Concept What does this 

concept mean? 

How is this concept 

measured? 

Terminology 

Immunization program An immunization program 
consists of a cold chain, a 

vaccine supply, a population 

at risk and aims to prevent a 
disease in a population. 

Quantity and quality of 
programs; coverage of 
target population 

“vaccination programs” “Vaccines” “Immunize” 

Infectious disease crisis An epidemic at least at the 

national level that created an 
unstable situation post-2002. 

Number of actual or 
estimated cases/deaths; 
geographical spread; 
DALYs actual or 
estimated 

“crisis” “disease outbreak” “Ebola” “COVID” 

“Flu” “Cholera” “Measles” “Zika Virus 
Infection” “Middle East Respiratory Syndrome” 

“Ebola Virus Disease” “Influenza A H1N1” 

“Severe Acute Respiratory Syndrome” 
“Coronavirus Infections” 

Low-and-middle income 
countries 

Countries that have low or 

middle amounts of income per 

capita as defined by the 
World Bank.  

GDP; GNI; Income per 
capita 

“developing countr*” “low to middle income” 

“low-to-middle income” LMIC “low income” 

“middle income” “least developed countr*” “less 
developed countr*” “under developed countr*” 

“under developed nation*” “poor countr*” “third 

world countr*” “third world nation*” “least 
developed nation*” “less developed nation” 

“Global South” 
Conflict Civil or between country 

armed dispute. 
Number of disputes; 
intensity of violence  

“conflict” “war” “armed conflict” 

Adaptation In reference to a MDA or 

immunization program 
making a change in 

preparation, response, or 

recovery for an infectious 
disease event. 

Quality of change(s) 

made; level of response 
needed; level of 

change(s) made 

“change” “adjustment” 

 

All sources had to be electronic. These were further limited to peer-reviewed literature and grey 

literature published by health systems, governments, and international organizations. Other 

inclusion criteria were that the literature had to be written in English, the place of focus had to be 

a low-income or middle-income country, and it had to discuss or showcase an adaptation made 

by an immunization program to maintain or expand service delivery following an infectious 

disease crisis (or the likelihood of one). Literature was excluded from this study if it was 

published before 2002 or if it focused on epidemics that did not, or were not likely to, become a 

national, international, or global infectious disease crisis. Inclusion criteria for studies are listed 

in table 2. Exclusion criteria are listed in table 3. 

Table 2 - Inclusion criteria 

Inclusion Criteria 

Electronically available  

Academic and grey literature including reports 
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Written in English language only 

Country of focus for the literature must be a low-income or middle-income country 

Content of literature focused on immunization program in anticipation of, during, or following an infectious disease 

crisis. 

Infectious disease outbreaks that had the ability to be at least a large-regional epidemic; occurred in the context of a 
humanitarian crisis, conflict, or natural disaster; or were largely disruptive due to the lack of resources available for 

a health system to address it. 

Literature clearly discusses lesson(s) learned, recommendation(s), or showcases at least one adaptation or change 

made by an immunization program to maintain or expand service delivery. 

 

Table 3 - Exclusion criteria 

Exclusion Criteria 
Infectious disease crisis with literature published before 2002. 

Literature that focused on epidemics that did not or were not likely to become a national, international, or global 

crisis 

Letters and editorials 

Literature not written in English 

Literature not available in Medline Complete, Global Health, or the CINHL databases.  

 

Keywords were used for the database search are listed in table 4. The table includes key 

concepts needed to answer the question of this research study. It also includes subject terms 

such as “immunization programs”, “vaccines”, “disease outbreaks”, or “Ebola virus disease”. 

These subject terms are based on the Medical Subject Headings (MeSH) set by the National 

Library of Medicine (NLM). In addition, free-language terms were used to expand the 

terminology for the search. This also included free-language terms such as, “vaccine 

campaign”, “flu shot”, “disease spread”, or “Ebola”. The free-language terms are based on less 

normalized and more contextual terminology that could be used for a specific concept. Subject 

terms and free-language terms were used in combination with each other when appropriate 

during the literature search. 

Table 4 - Search terms 

Concept Subject Term(s) (controlled vocabulary) Free language term(s) 
Immunization programs “Immunization programs” “Mass Vaccination” 

“Vaccination” 

“vaccination programs” “vaccines” 

Infectious disease crisis “Disease outbreaks” “Cholera” “Measles” “Zika Virus 

Infection” “Middle East Respiratory Syndrome” 
“Ebola Virus Disease” “Influenza A H1N1” “Severe 

Acute Respiratory Syndrome” “Coronavirus 

Infections” 

“crisis” “disease outbreak” “Ebola” “COVID” “Flu” 

Low-and-middle-income 

countries 

“Developing countries” “developing countr*” “low to middle income” “low-to-middle 

income” LMIC “low income” “middle income” “least developed 

countr*” “less developed countr*” “under developed countr*” 
“under developed nation*” “poor countr*” “third world countr*” 

“third world nation*” “least developed nation*” “less developed 

nation” “Global South” 

Conflict “Conflict” “war” “armed dispute” “coup” 

Adaptation “Adaptation” “change” “adjustment” 

Health Intervention Services “Health interventions” “health interv*” 
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The infectious diseases that resulted in an infectious disease crisis that fit the criteria for 

inclusion in this study can be found in table 2. These events were largely selected based on the 

scale of the crisis, if it was caused by an infectious disease, if the outbreak had high likelihood 

or did cause a highly unstable situation that was difficult for the health system to address, even 

with additional resources. This list was created based on subjective criteria. For this study, 

infectious disease outbreaks were only considered if they occurred after 2002. This year 

provided a relevant start point for this study, which focused on recent events where technology 

and practice can be properly assessed across studies.  

If a piece of literature did not discuss an infectious disease outbreak that was list in table 

5, the particular outbreak was reviewed to see if it fit the parameters laid out by this study to be 

a crisis. If the literature did, then the list of infectious disease crises was expanded. 

Table 5 - Infectious disease crises 

Disease Origin Area(s) Affected Year(s) 
Measles Afghanistan Afghanistan 2001-2002 

Severe Acute Respiratory Syndrome 

(SARS) 

China China, Canada, Hong Kong, Taiwan 

Singapore, , Viet Nam 

2002-2004 

Measles Sudan Sudan 2003-2004 

Cholera Zimbabwe Zimbabwe 2008-2009 

Influenza A H1N1 (Swine Flu) North America (Mexico/United 

States) 

World 2009 

Cholera Malawi Malawi 2010 

Measles Democratic Republic of Congo 
(DRC) 

Democratic Republic of Congo (DRC) 2010-2014 

Cholera Haiti Haiti 2010-2014 

Cholera Guinea Guinea, Sierra Leone 2012-2013 

Cholera South Sudan South Sudan 2012-2015 

Cholera Malawi Malawi 2015-2016 

Ebola Virus Disease (EVD) Guinea Guinea, Liberia, Sierra Leone 2014-2016 

Cholera Iraq Iraq 2015 

Zika Virus Brazil Americas 2016 

Cholera Yemen Yemen 2016-2020 

Cholera Zambia Zambia 2017-2018 

Ebola Virus Disease (EVD) Democratic Republic of Congo 
(DRC) 

Democratic Republic of Congo (DRC) 2018-2020 

Measles Democratic Republic of Congo 

(DRC) 

Democratic Republic of Congo (DRC) 2019-2020 

COVID-19 China World 2019-2020 

 

However, after the search and screening the literature, only some of the infectious disease 

crises listed in table 5 had relevant literature available based on the search paraments. The 

infectious disease crises that had relevant literature on the topic of this REA can be found in 

table 6. These events had relevant literature written about the experiences of the immunization 

programs and met the inclusion criteria for this study. 
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Table 6 - Included infectious disease crises 

Disease Origin Area(s) affected Year(s) 
Measles Afghanistan Afghanistan 2001-2002 

Measles Sudan Sudan 2003-2004 

Cholera Zimbabwe Zimbabwe 2008-2009 

Cholera Malawi Malawi 2010 

Measles Democratic Republic of Congo (DRC) Democratic Republic of Congo (DRC) 2010-2014 

Cholera Haiti Haiti 2010-2014 

Cholera Ghana Ghana 2012 

Cholera Guinea Guinea, Sierra Leone 2012-2013 

Cholera South Sudan South Sudan 2012-2015 

Cholera Malawi Malawi 2015-2016 

Ebola Virus Disease (EVD) Guinea Guinea, Liberia, Sierra Leone 2014-2016 

Cholera Iraq Iraq 2015 

Cholera Yemen Yemen 2016-2020 

Cholera Zambia Zambia 2017-2018 

Measles Democratic Republic of Congo (DRC) Democratic Republic of Congo (DRC) 2019-2020 

 

Search 

Due to the rapid nature of the methodology of the study, restraints were placed on the search 

parameters. Restraints such as limiting to electronic literature that was published after 2002 and 

literature that was peer-reviewed allowed for the rapid search. However, to compensate for the 

limited search parameters, the sensitivity of the search was high. The high sensitivity meant the 

search was comprehensive through the expanded use of relevant terminology and the number 

of searches to identify as much relevant literature as possible. In addition, while the high 

sensitivity inherently caused the specificity to be low and led to an increased number of 

literature that needed to be sorted through, it did allow for a high number of relevant literature to 

be identified. This was needed to ensure the study was high quality despite the rapid methods. 

The high sensitivity and low specificity of the search created the need for an iterative 

search approach to be taken. This allowed the search to naturally flow into the direction of the 

topic of the study without becoming entrenched in non-related literature. There were multiple 

cycles of search, some that were longer than others dependent upon the relevancy of the 

literature that was identified during an iterative step. This process allowed a wide-variety of 

literature to be searched rapidly to identify the most relevant literature to achieve the aims of this 

study. 

Identification of relevant literature 

Relevant literature was identified through the use of three databases, (1) Medline Complete, (2) 

Global Health, and (3) The Complete Index for Nursing and Allied Health Literature (CINHL). 

Due to the rapid nature of this study, the scope of the search was limited and well-defined. 

However, to ensure the quality of the search, an initial search was conducted with a broad 

scope to identify that relevant literature in relation to key concepts of this study existed, that as 
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much potentially relevant literature as possible, and to narrow down the topic for the main 

search. Additional concepts and search terms outside of table 2 and table 3, respectively were 

used for the initial search. This included concepts such as “health intervention services”, 

“campaign-based”, and “fragile states”. Additional search terms for the initial search were 

included such as “health interventions”, “vaccine campaign”, and “unstable countries”. 

The main search was conducted with a heavy focus on the specific topic discussed of 

this paper with narrow search parameters. These parameters included: only literature published 

from 2002–2020, full-text available online, written in English, located in Medline Complete, 

Global Health, or CINHL databases listed or grey literature, and peer-reviewed literature only. 

Only the search terms listed in table 3 were used during this search.  

Additional searches following the main search included the loosening of subject terms 

into free-language terms. This broadened the search and allowed for literature that, though it did 

not include the controlled subject terms, still fit within the context of the topic of this study. 

Further searches were conducted after the screening and data extraction of included literature 

as new themes and topics emerged that could be probed through a literature search. Finally, 

relevant literature was identified through the screening of the references and citations of 

literature that was already identified to fit the inclusion criteria of this study. 

Screening of literature 

Relevant literature was screened to ensure it met the inclusion criteria and that it did not contain 

any exclusion criteria. An initial search was conducted, then following this, the main search was 

conducted with subsequent searches when relevant terms emerged. The screening of data from 

the initial search, main search, and subsequent searches consisted of three parts:  

(1) systematically using key concepts and subject terms to search the selected 

databases. 

(2) temporarily including any studies that were relevant based off the title and abstract of 

the paper.  

(3) reading through each of these papers in entirety to decide if they truly met the 

inclusion criteria for this study. 

The use of an initial search, which was then followed by the main search, increased the quality 

of the screening process by making it more critical and reflexive. In addition, through first 

screening the results of the literature via title and abstract, an initial overview was provided of 

each article to decide if it was likely to meet the inclusion criteria of this study. Furthermore, the 

full-text reading of pieces of literature that were likely to be included, allowed these pieces of 
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literature to be thoroughly screened which increased the quality of the studies that were 

included in this REA. 

Literature from an initial search was screened, however this was limited. Only the 

literature of the first fifty results per search term combination were screened through the reading 

of titles and abstracts. Since some search term combinations had a high volume of results, the 

purpose of the initial search was to rapidly identify if a search term combination was likely to 

yield relevant results. While the initial search yielded 11,143 results, only 528 of these were 

screened. Of these 528, only 39 articles were semi-relevant. This semi-relevant literature was 

screened then read in full, and 4 of these papers were included in the study. 

Upon completion of the initial search, the main search was conducted using a refine list 

of search terms based off the key concepts of this study and yielded higher volumes of relevant 

literature in the initial search. From the main search, 4,546 articles were identified and screened 

based off the title and abstract to determine if they met the inclusion criteria. Upon completion of 

this, 92 pieces of literature were found to be semi-relevant. These papers were read in full to 

determine if they truly met the inclusion criteria for this study. From this step, 12 pieces of 

literature were found to be entirely relevant. These 12 pieces of literature were set to be 

included in this study. 

Throughout the main search, new terms emerged that were related to the concepts of 

this study. This led to subsequent searches being conducted. A total of 732 results were 

identified and screened through the reading of titles and abstracts. From this, 21 papers were 

found to be semi-relevant. These papers were read in full to determine if they truly fit the criteria 

for this study. Of these 21, only 2 studies were found to be completely relevant and were 

included in this study.  

Following the initial search, main search, and subsequent searches, a total 18 pieces of 

literature fully met the inclusion criteria for this study. The citations of these 18 studies were 

screened for semi-relevant literature through reading the title of each. Upon the screening of 

these citations, 43 pieces of literature were found to be semi-relevant. The abstracts and 

discussion sections of these papers were then read to determine if they fully met the inclusion 

criteria of this REA. Following this, 1 piece of literature was found to be entirely relevant and 

was included in this study. 

In total, 19 pieces of literature had data extracted from them and were included in the 

study (see figure 2 for literature search and screening flowchart). 
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Figure 2 - Literature search flowchart 

Data Extraction  

Data was extracted based on a template modified from the EPPI-Centre for systematic reviews. 

The articles that were selected for inclusion in this study were read in full and relevant data such 

as the methods, results, conclusions, and adaptations or recommendations of a particular study 

were coded and extracted. This process allowed for data to be systematically extracted after it 

was screened.  

Through utilizing a template from the EPPI-Centre for systematic reviews, the rigor of the 

data extraction process was increased. However, since this study is rapid, the template was 

modified and trimmed down to the essentials, quality control elements, and key elements 

related to information about the immunization program discussed in each piece of literature. A 
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key element that was extracted were the lessons learned, or unique insights an article provided 

on an immunization program that was ran in anticipated of, during, or after an infectious disease 

crisis. The data extraction form also included the methods of the literature, results, 

recommendations, adaptations, and quality checks. See table 7 for a full list of the types of data 

that were extracted from included studies. 

Table 7 - Types of data extracted 

Data Extracted 
Publication Date 

Placed Published 

Methodological approach 

Purpose of literature 

Aim of literature 

How the study was funded 

Setting 

Country/ies where study took place 

Population of interest 

Details on the topic studied 

Program or intervention name 

Format of results 

Results 

Recommendations 

Adaptations 

Conclusions 

Immunization campaign timing 

Quality check: Have sufficient attempts been made to justify the conclusions drawn 

from the findings? 

Quality check: Considering all quality assessment issues, can the study findings be 

trusted in answering the study questions? 

Quality check: Appropriateness of research design and analysis for addressing the 

question, sub-questions, of this specific REA 

Quality check: Relevance of particular focus of the study for addressing the question, 

or sub-questions, of this REA 

Quality check: Overall weight of evidence? 

Relevant references 

 

Data Analysis 

Since this is a non-impact REA, the purpose of data analysis was to assess the available 

evidence from the studies in relation to what was done to adapt, and not necessarily the degree 

of impact of the adaptions. The key similarities and differences of the extracted data was 

compared and assessed. Data was put into a conceptual framework to create a map to identify 

emerging themes that were representative and to identify unique yet critical concepts. When 

common concepts were found, they were synthesized into themes.  

The themes that emerged were assessed based on the importance and weight that a 

particular paper gave an adaptation. Themes and extracted data were assessed based on 

subjective measures, specifically prioritizing data and themes that had a strong relation to the 

adaptations made by an immunization program. The relationships were identified and 
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described. In addition, the methods of the coinciding adaption(s) made by the immunization 

program was described.  

Quality of a study was assessed by the quality of the methodological approach a study 

used, the relevance of the research design for answering the non-impact question for this REA, 

and the relevance of the study focus for answering the non-impact question for this REA. This 

created a critical appraisal process from which 0 studies were removed. All included studies met 

the quality standards for this REA. The qualitative studies included in this REA were appraised 

using the EEPI-Centre’s “Weight of Evidence” framework. Four elements were extracted from 

the qualitative studies to determine this information.   

Data synthesis 

The data synthesis process was iterative. Upon the development of the conceptual framework 

for this study, review questions such as “does this fit the original assumptions?” were asked. 

Reflection was done on the answer to this question for any particular concept. This led to 

considerations of the initial topic, its relevance, and the likelihood of the search parameters and 

methods having covered the original or new assumptions about the direction the topic was 

taking.  

Any existing patterns in the data that were extracted and fit the assumptions held thus 

far in the synthesis were integrated into the overall synthesis. However, if new patterns from the 

data extraction emerged or the data did not fit the previous underlying synthesis, the overall 

synthesis would then be expanded or re-directed. This process repeated for all of the included 

articles and the data extracted for them until a coherent and meaningful synthesis of data and 

themes was created.  

In short, similarities between pieces of literature were categorized into themes and 

therefore synthesized. Key differences were also noted to create a wholistic picture. This 

process generated the findings of this REA which answer the original non-impact questions of 

this study: What happens to immunization programs during and after an infectious disease 

crisis? Do you they adapt? If so, how? The answers to these questions yielded the results of 

this study. 

Results 

Included Literature 

In total, 19 pieces of literature were included in this REA. All of which were peer-reviewed 

studies. Overall, the density of the literature on the topic of this REA was very scarce. Overall, 

the quality of the literature found can said to be medium, based on the EPPI-Centre framework 
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of trustworthiness. 1 piece of literature was low quality, 15 were medium quality, and 1 was high 

quality. 

Synthesis of Main Findings 

Overall, this REA showed that immunization programs can adapt through changes in strategy, 

the use of electronic technology, how they engage with the community, and how the campaign 

adapted the various dynamics and roles that existed between the multiple actors carrying out 

the campaign. With each of these adaptations, an immunization campaign would make a 

specific changes during either the planning, implementation, or evaluation phase of the 

campaign, or they would utilize a specific adaptation would help during all or two of the phases.  

Adaptations were broken down into categories based on the adaptation(s) made by an 

immunization program. This included (a) adaptations made that involved adjusting the strategy 

of a campaign to the epidemiological or social context; (b) adaptations made that involved the 

use of technology such as electronic mapping; (c) adaptations were community engagement 

enabled a successful program; and (d) adapting the inter-actor dynamics related to the 

campaign staff, community leaders, community health workers, and other actors involved in an 

immunization program. Within each of these categories, immunization campaigns adapted 

during the planning, implementation, and evaluation phases of a particular campaign. 

Themes 

Adapted Vaccination Strategy to Epidemiological or Social Context 

To effectively adapt immunization programs following an infectious disease crisis, it is important 

to know the epidemiological or social context of the community, region, or country. Studies such 

as (ting et al.) stress the importance of this to be able to run a successful immunization program 

during an infectious disease crisis. This stresses the importance of including local and 

community actors who know the epidemiological and social context when planning, conducting, 

or evaluating immunization activities. 

In Malawi in 2010, a large measles outbreak began with 134,000 cases and the outbreak 

continued to grow until a vaccination campaign was conducted (Minetti et al., 2013). The 

outbreak was unexpected since previous campaigns had mostly estimated high population 

immunity among children 12-23 months but low coverage for children >12 months and 15-19 

years of age. For this unexpected outbreak of measles, to make the campaign successful, 

Minetti et al. stated that:  

“Control programs need to be adapted to the epidemiological context including age 

range for routine vaccination” (2017).  
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Adaptation through improved risk assessment and vaccine coverage estimates for certain 

populations played a large role in this campaign being effective during an infectious disease 

outbreak that was set to become a crisis. Minetti et al. stated that: 

“At-risk and affected groups should be targeted for immunization activities of that 

particular VPD if they have high epidemic risk” (2017).  

In addition, it was concluded that the choice of population to vaccinate and the timeliness of the 

response played a large role in adapting to the outbreak.  

 According to Dadgar et al. (2003) during a measles campaign in Afghanistan following 

23 years of conflicted that had disrupted many health services and immunization campaigns, it 

was important to understand that certain hard-to-reach communities can become the epicenter 

of a measles outbreak if they were not reached. Therefore, it was important to identify these 

communities ahead of the campaign and give them special attention for measles vaccination to 

ensure similar levels of vaccination to the rest of the target population. They discussed the 

importance of other epidemiological knowledge about the disease in the area, such as the 

populations it affected. This knowledge can enable a campaign to adjust things such as the age 

range if a high proportion of cases affected a population that would not typically be targeted for 

a vaccination campaign of that disease. During their measles campaign in Afghanistan, they 

extended the target population age range upon the realization that a high proportion of the 

cases affected children closer to the age of 5 years old. This enabled them to greatly improve 

the effectiveness and coverage of the campaign, which likely reduced the intensity of the 

outbreaks.  

 The studies conducted by Minetti et al. (2013) and Dadgar et al. (2003) showcased the 

importance of adaptations made to the how the target population is set. This is further 

elaborated by Abubakar et al. (2015) when they stated that: 

“More work is needed in understanding how to target appropriate populations if OCV 

[Oral Cholera Vaccination] is to become more integrated into standard cholera control 

and prevention”. 

The integration of vaccination campaigns and other health services is also discussed by 

Takahashi et al. (2015) in their study which looked at the risk of measles and other childhood 

infections post-EVD in West Africa. They suggested that key public health interventions, such as 

vitamin A supplements and insecticide-treated bed nets (ITNs), could be adapted with 

immunization campaigns following an infectious disease crisis. This would prove critical in 
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adapting to the epidemiological context of the outbreak. However, Sodha and Dietz (2015) 

noted the following in regard to the EVD outbreak in West Africa in 2014-2016: 

“Additional interventions integrated into an immunization program can sometimes put 

burdens on resource-limited health systems.”  

Sodha and Dietz (2015) discussed how these additional burdens could make either the 

immunization program less effective or the additional interventions less effective. 

With regard to social context, the use of outreach strategies (e.g. door-to-door 

vaccination) along with fixed strategies (e.g. a stationary vaccination post) proved to be a useful 

adaptation or change to improve the coverage and feasibility of an immunization campaign as 

discussed by multiple studies.  

During an OCV campaign in Malawi during a Cholera outbreak that had was suspected 

of becoming nested in hard-to-reach communities, Grandesso et al. (2018) conducted a survey 

to evaluate their adaptive strategic approach. Overall, they found that the use of novel 

distribution strategies was associated with a high level of vaccination coverage. Due to the 

communities being hard-to-reach, Grandesso et al. (2018) found it important to focus on “home 

based deliveries”.  

In anticipation of a large-scale Cholera epidemic after a Cholera outbreak in Guinea in 

2012, Ciglenecki et al. (2013) found that the simultaneous utilization of two different strategies 

improved target population coverage for OCV. Fixed posts were used to vaccinate populations 

that entered more high-trafficked areas, while door-to-door vaccination was used to reach 

populations and demographics that were more likely to remain in communities on the periphery 

of fixed posts.  

During an immunization campaign in 2015, post-EVD outbreak in Liberia, Bedford et al. 

(2017) maintained a fixed post vaccination strategy due to high stigmatization of health workers 

following the EVD crisis. However, they discussed the importance of reaching into the target 

population when deciding on a vaccination strategy, which can be better understood when a 

campaign engaged with a community. This is evidenced through a qualitative interview 

conducted by Bedford et al. (2017) where a participant stated:  

“If people are farming it will be difficult to get them at their homes or in the village, so we 

suggest you go to the farms, particularly during Khoo, the time when everybody goes to 

one person’s farm to help them on the land, and then we eat and drink. That would be 

the best time, because then people would be in the right mood and would listen to you.” 
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Adaption through the use of novel strategies for vaccinating a target population is further 

exemplified by Porta et al. (2014) where they utilized two vaccination strategies in response to a 

potential high-risk Cholera outbreak among refugee and IDP populations in South Sudan in 

2012. They found it useful when they utilized a fixed post strategy and a door-to-door 

vaccination strategy. They further adapted the fixed strategy to the social context by creation of 

outreach points in areas identified by community leaders and health authorities. These fixed 

posts were in the markets and the periphery of the refugee camps, which contributed to the high 

coverage of the OCV campaign. In addition, during a cholera outbreak in Iraq, amid a 

humanitarian crisis, Lam et al. (2017) also found it useful to use a mix of fixed posts and door-

to-door Cholera vaccination strategies when the target population was IDPs in and around 

camps. 

Other examples of mixed vaccination strategies included emergency measles control in 

Sudan in 2003, Hadler et al. (2004) discussed how the campaign team found a combination of 

fixed posts and outreach immunization teams to be effective in increasing measles vaccination 

coverage. In addition, in 2012, following Cholera outbreaks in Haiti that were a result of the 

crisis created from the 2010 earthquakes, Teng et al. (2014) found that the use of fixed posts, 

mobile posts, or door-to-door enabled them to vaccinate target rural populations with OCV. 

They found that leveraging electronic technology allowed them to adapt their strategy daily 

through the review of the previous day’s coverage. This is described when Teng et al. (2014) 

stated:  

“Nightly review of community coverage aided in determining the following day’s 

vaccination strategy, whether fixed, mobile, or door-to-door within each locality.” 

To contrast this, Poncin et al. (2018) found that during a large Cholera outbreak in Zambia, it 

was more efficient and cheaper to only utilize static vaccination posts. This showcases how the 

social context of infectious disease crises can vary, and that sometimes it is better to setup 

outposts and let the target population access static sites.  

Lastly, Walldorf et al. (2017) found that during the EVD epidemic in Guinea, Liberia, and 

Sierra Leone, it was important to adapt to the social context and figure out ways to increase a 

target population’s access to a vaccine before the situation escalated to an emergency. This 

was particularly relevant for at-risk populations, in which case figuring out ways to rapidly deliver 

a vaccine was critical. This was important because in a resource-limited setting, additional 

stressors and shocks can further set back an immunization campaign. In addition, they found 

that the use of geographic targeting can be a particularly useful strategy when an infectious 
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disease is affecting a well-defined and dense population. To complement this, a study 

conducted by Ajayi and Smith (2019) found that during a Cholera outbreak, mapping of target 

populations enabled a more effective and strategic response to an outbreak.  

See table 8 for a full list of literature that discussed adaptation of strategy to the 

epidemiological or social context and the problem or change that incited the adaptation to occur.  

Table 8 - Adapted strategy to the epidemiological or social context 

Title Author(s) Problem Adaptation/recommendation 
Lessons and Challenges for 

Measles Control from 

Unexpected Large Outbreak, 

Malawi 

Minetti et al. The epidemiological context of a 
crisis can differ, making a one-size fits 

approach ineffective. 

Expanded the age range of the target 
population based on a risk assessment. 

Implementation of a Mass 

Measles Campaign in Central 

Afghanistan, December 2001 

to May 2002 

Dadgar et al. Hard-to-reach communities can fuel 

ongoing outbreaks and future 

outbreaks. 

Give special attention to hard-to-reach 

communities. Made plans ahead of time to 

ensure these communities were reached. 

Expand age range if communities are unlikely 
to be reached in again in the near future for 

measles vaccination. 

The First Use of the Global 
Oral Cholera Vaccine 

Emergency Stockpile: 

Lessons from South Sudan 

Abubaker et al. The target populations of OCV and 
other Cholera control and prevention 

activities differ, which made 

integration difficult. 

There needs to be a better understanding of 
how to target for OCV populations when OCV 

is integrated with other Cholera control and 

prevention activities. 

Reduced vaccination and the 
risk of measles and other 

childhood infections post-

Ebola 
 

Takahashi et al. Following an infectious disease crisis, 
many health services can be limited, 

which is likely to increase the 

incidence of disease. 

Integration of immunization programs and 
public health interventions relevant to the 

epidemiological context should be carried out 

following and infectious disease crisis to 
minimize health burdens. 

Strengthening routine 

immunization systems to 
improve global vaccination 

coverage 

Sodha and 

Dietz 

Integration of health interventions and 

immunization programs can increase 
costs, especially in a resource-limited 

setting 

Avoid the integration of health interventions 

and immunization programs during an 
infectious disease crisis if it is not cost-

effective. 

Oral cholera vaccination in 
hard-to-reach communities, 

Lake Chilwa, Malawi 

Grandesso et al. Communities can be hard-to-reach 
which can lead to diseases to become 

endemic in these communities and 

potentially creating a situation of 
crisis. 

Novel vaccination strategies prevented 
outbreaks and crisis from occurring through 

prevention of endemic Cholera in hard-to-

reach communities. 

Feasibility of Mass 

Vaccination Campaign with 

Oral Cholera Vaccines in 
Response to an Outbreak in 

Guinea 

Ciglenecki et 

al. 

A target population can consist of 

persons who are unlikely to enter 

densely populated areas. 

Utilization of two strategies (fixed posts and 

door-to-door) for vaccination proved effective 

in vaccinating a mixed rural and urban target 
population. 

Community Engagement in 
Liberia: Routine 

Immunization Post-Ebola 

Bedford et al. Following an infectious disease 
outbreak, vaccination strategies that 

were once effective may not be 

effective anymore. 

To better understand the epidemiological 
context to be able to adapt, engage with 

community leaders and local health authorities 

to better decide on strategic approaches for 
vaccination. 

Feasibility of a preventative 

mass vaccination campaign 

with two doses of oral cholera 

vaccine during a 

humanitarian emergency in 

South Sudan 

Porta et al. Despite refugee camps and IDP camps 

tending to have high population 

density, there are still individuals who 

remain on the periphery of these areas. 

Vaccination campaign used fixed posts and 

door-to-door vaccination strategies to increase 

the coverage of a Cholera vaccination 

campaign. 

Oral Cholera Vaccine 

Coverage during an Outbreak 

and Humanitarian Crisis, 
Iraq, 2015 

Lam et al. Despite refugee camps and IDP camps 

tending to have high population 

density, there are still individuals who 
remain on the periphery of these areas. 

Vaccination campaign used fixed posts and 

door-to-door vaccination strategies to increase 

the coverage of an OCV campaign. 

Emergency Measles Control 

Activities -- Darfur, Sudan, 
2004 

Hadler et al. An epidemiological context with an 

urban and rural target population can 
make it difficult for a more traditional 

vaccination strategy to be effective. 

Vaccination campaign used fixed posts and 

door-to-door vaccination strategies to increase 
the coverage of a measles campaign. 

Using Mobile Health 

(mHealth) and Geospatial 
Mapping Technology in a 

Teng et al. An epidemiological context with an 

urban and rural target population can 

Vaccination campaign used fixed posts, 

mobile posts, and door-to-door vaccination 
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Mass Campaign for Reactive 
Oral Cholera Vaccination in 

Rural Haiti 

make it difficult for a more traditional 
vaccination strategy to be effective. 

strategies to increase the coverage of an OCV 
campaign. 

Implementation research: 

reactive mass vaccination 
with single-dose oral cholera 

vaccine, Zambia 

Poncin et al. Resource-limited settings require 

tighter budgets for immunization 
campaigns.  

Use of static vaccination sites was cheaper and 

more efficient than house-to-house visits.  

Lessons Learned from 
Emergency Response 

Vaccination Efforts for 

Cholera, Typhoid, Yellow 
fever, and Ebola 

Walldorf et al. Members of a target population can be 
left unvaccinated, especially during a 

crisis. 

(1) It is important to identify and anticipate 
how a campaign can increase vaccine access 

prior to an outbreak becoming an emergency.  

(2) Can utilize geographic targeting if an 
outbreak is well-defined and densely 

populated. 

Recurrent Cholera Epidemics 

in Africa: Which way forward 
A literature review 

Ajayi and 

Smith 

It can be difficult for an immunization 

campaign to properly plan a campaign 
if they do not know where the target 

population is located and how to 

effectively reach them.  

Found that it would be useful for 

immunization campaigns to map out target 
populations prior to a campaign to be able to 

reach a target population effectively and 

strategically.  

 

Adapted with electronic technology 

Electronic technology played a critical role in the planning process for an immunization program 

following an infectious disease crisis, which allowed staff to be effective and rapidly target, plot, 

and review vaccination data, strategies, and coverage. Electronic technology can allow an 

immunization program to rapidly vaccinate a target population while maintaining high levels of 

coverage. 

 In a study conducted by Sodha and Dietz (2015), they found that mobile technologies 

and electronic information systems improved how immunization campaigns were conducted. 

This is observed through their statement of: 

“At more operational levels, innovative means to implement and manage immunization 

programs, through improved use of information systems and mobile technologies, will be 

necessary to improve efficiencies.” 

In 2010, an earthquake devastated Haiti, disrupting its health system, damaging infrastructure, 

and sending the country into a crisis. From 2010-2013, Haiti experienced immense health 

burdens from Cholera outbreaks. Beginning in February 2012, a reactive immunization 

campaign using OCV was planned and implemented in Haiti. The campaign utilized mobile 

health (mHealth) software, 40 electronic tablets, and geospatial mapping technology to 

vaccinate rural populations (Teng et al., 2014). Electronic tablets enabled the usability of 

mHealth, which allowed campaign staff to quickly enter, review, and confirm data. The mHealth 

software consisted of a data-hosting contract, mobile licenses for the tablets, and a custom-built 

analysis tool for case-finding reports. mHealth enabled the campaign to pre-register individuals 

quickly, providing them with easy to access data to see when pre-registered individuals had yet 

to be reached by the vaccination campaign. This registration process and the use of mHealth, 
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which allowed the rapid review of registration data, allowed the campaign to accurately and 

quickly plan the next day’s vaccination strategy based on their target population and what areas 

had been covered in the day(s) prior. Geospatial mapping was used to plot where fixed 

vaccination posts were in relation to each other, where out-reach vaccination teams were, and 

most importantly, where pre-registered yet unvaccinated members of the target population 

were. Geospatial mapping was used throughout the implementation process to plan were to put 

fixed vaccination points after each day, based on what populations had been vaccinated or 

reached the day prior. 

In addition, the mHealth solution described by Teng et al. (2014) enabled the campaign 

team to directly enter electronic data while rapidly vaccinating populations with OCV in rural 

Haiti. The ability to directly enter data allowed them to track fieldwork progress more effectively 

and give feedback directly to each team member. This was critical for them to continuously 

adapt their strategy based on new information. The use of geospatial mapping improved quality 

control, such as seamlessly correcting a team member that appeared to be behind in 

administration, in the wrong location, or entering data incorrectly. Lastly, the use of electronic 

tablets enabled the entire campaign staff to enter data in whichever language that were most 

comfortable with as it could be quickly translated via the tablet later. This improved the quality of 

the data given the diverse languages present in this context.  

The use of electronic tablets, mHealth, and geospatial mapping also enabled the 

campaign described by Teng et al. (2014) to increase the evaluation capacity of the 

immunization program. They were able to conduct surveillance post-vaccination and improve 

the follow-up rates of the campaign much more efficiently with electronic technology. Due to the 

electronic nature of the mHealth solution, all the data recorded from the vaccination campaign 

was stored in a way that was fairly accessible for future use by the multiple actors involved in 

this campaign. Through this electronic data, they could monitor the estimated cholera incidence 

more accurately based on the rates of coverage achieved by this campaign. In addition, the use 

of geospatial mapping by this campaign also created a digital footprint that could then be used 

to view exactly the populations the vaccination campaign reached since they were tracked with 

GPS and plotted onto an electronic map. 

In a study conducted by Lam et al. (2017), electronic tablets were used by the campaign 

staff to quickly enter data similar to the study conducted by Teng et al. (2014). However, the 

setting of the study by Lam et al. (2017) was during a large-scale Cholera outbreak in Iraq that 

primarily affected internally displaced persons (IDPs) and refugees in and around Displaced 

Persons camps. This context increased the need for a rapid and impactful response given the 
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fragility of the general health of such populations. Electronic tablets enabled the campaign staff 

to have the quality of data quickly reviewed remotely, and for immediate feedback when 

incorrect actions were taken. In addition, Lam et al. (2017) used GPS to monitor vaccination 

teams for things such as: how close campaign staff were to each other and if they were at the 

correct target population. With this knowledge, immediate corrective action was provided, which 

improved the quality and coverage of the immunization campaign 

The use of global positioning system (GPS) to geographically target populations for an 

immunization program can prove useful to increase coverage and make the program more cost-

effective as modelled by Lee et al. (2019). The study focused on Sub-Saharan African countries 

with high Cholera incidence and potential to experience outbreaks, that if left under-vaccinated, 

would continue to cause infectious disease crises such as the DRC, Nigeria, Somalia, and 

Sierra Leone. Their modeling showed that geographic targeting can significantly reduce Cholera 

cases by 859,980 and Cholera deaths by 33,011 from 2018-2030 dependent on the strategy 

implemented (Lee et al., 2019). 

See table 9 for a full list of literature where an immunization program adapted with 

electronic technology and the problem or change that incited the adaptation. 

Table 9 - Adapted with electronic technology 

Title Author(s) Problem(s) Adaptation(s)/Recommendation(s) 
Strengthening routine 

immunization systems to 
improve global vaccination 

coverage 

Sodha and 

Dietz 

Adaptive implementation and 

management of immunization 
programs is needed to improve 

efficiency. 

Mobile technologies and information systems 

will play a large role in the effectiveness of a 
vaccination campaign.  

Oral Cholera Vaccine 
Coverage during an 

Outbreak and Humanitarian 

Crisis, Iraq, 2015 

Lam et al. (1) Manual review and hard copy 
entry of data can be time consuming 

and requires the campaign team to 

all be in the same location which can 
slow the vaccination campaign. 

 

(2) Campaign staff can survey the 
wrong populations, households, or 

communities. 

(1) Used electronic tablets for data collection and 
entry which enabled remote review of data and 

the quality of the data. 

 
(2) Tracked survey teams with GPS to identify 

their spatial relations to each other to provide 

feedback. 

Using Mobile Health 

(mHealth) and Geospatial 
Mapping Technology in a 

Mass Campaign for 

Reactive Oral Cholera 
Vaccination in Rural Haiti 

Teng et al. The campaign was time sensitive 

due to the nature of the recurrent 
outbreaks in Haiti. 

 

(1) Manual and hard copy entry of 
data can be time consuming to 

collate and review. 

 
(2) It can be difficult and time-

consuming to collate hard copy data 
into an existing surveillance. 

 

(3) It can be time-consuming to 
identify individuals who are a part of 

a target population to confirm if they 

have been vaccinated or not. 
 

They adapted and used technology to speed up 

the time to reach a site, and how long they spent 
collecting information from each person 

vaccinated. 

 
(1) Direct electronic data entry created an 

iterative feedback capability. 

 
(2) Use mHealth solution to vaccinate reactively 

with efficiency. Conducted surveillance post-
vaccination with electronic data, active case-

finding during implementation, and increased 

coverage and follow-up rates. 
 

(3) Electronic data allowed the campaign to 

rapidly identify individuals who were pre-
registered but still unvaccinated. Further sped up 
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Adapted how they engaged with communities 

Community engagement played a large part immunization programs to adapt to an infectious 

disease crises. Community members and leaders play a large role when immunization 

programs are vaccinating a population, especially when the target population are children. 

Encouragement of communication between the campaign staff who provide the vaccination and 

the community members can allow the shared goal of reduced disease burden to be 

accomplished.  

In Sudan in 2004, low measles coverage among the urban populations of Darfur and 

reported measles outbreaks among IDPs in this urban area led multiple actors to begin a 

vaccination campaign against measles. As described by Hadler et al. (2004), taking adaptive 

methods to engage communities played a large part in the success of the measles vaccination 

campaign. Primarily, the campaign used mass media and community-level activities to socially 

mobilize populations, which lead to the improvement of coverage as well as general measles 

education. 

In addition, in 2015 in Iraq during an measles outbreak and humanitarian crisis among 

refugees and IDPs, Lam et al. (2017) learned that clearer messaging would have improved 

campaign coverage. This was stated through: 

“However, given that one of the most frequent reasons for not being vaccinated was that 

vaccination teams did not visit residential structures, clearer messaging may be needed 

for the dual strategy of providing vaccine door-to-door and at fixed posts.” 

During an unexpected measles outbreak in Malawi in 2010, Minetti et al. (2013) learned that it 

was important to adapt community engagement as they received feedback from communities 

throughout the campaign. They adapted and provided clear messaging on the age for the 

measles vaccination. In addition, it was noted that it implementing routine immunization services 

can improve the overall program’s ability to engage with communities as they can begin to 

(4) When a campaign team consists 
of individuals of with various native 

languages, it can be time consuming 

and inefficient to manually translate 
data. 

the process through scanning barcodes that 
identified if someone was preregistered or not. 

 

(4) Electronic data allowed quick and cost-
effective translation of multiple languages to 

greatly improve communication among a 

language diverse campaign team. 

The projected impact of 
geographic targeting of oral 

cholera vaccination in sub-

Saharan Africa: A modeling 
study 

Lee et al. It can be difficult to tell if cholera 
vaccination campaigns are targeting 

the right population in relation to 

level of risk of developing Cholera 

Geographic targeting was critical to ensure that 
extended cholera vaccination campaigns across 

sub-Saharan Africa had a measurable impact. 
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foster trust over time in the advent an infectious disease does occur, immunization levels are 

less likely to be affected by community interest. 

Following the EVD outbreak in Guinea, Liberia, and Sierra Leone in 2014-2016, Bedford 

et al. (2017) learned that it was better to visit a community leader and inform them of 

vaccination activities as opposed to going directly to the community members (2017). Adapting 

communication pathways would have been key for immunization activities while the EVD 

outbreak following the crisis and while it was ongoing. This was expressed through qualitative 

data:  

“The gCHV (general Community Health Volunteers) came first and said the vaccine was 

coming, but some people argued. Then the gCHV called the town chief and he said to 

bring the children. You shouldn’t go directly to the people, it is better you go to a person 

that they trust and know, and that person, like the chief tells the people himself” (Bedford 

et al., 2017). 

In 2012 in response to early reports of Cholera cases in Guinea, heightened predictions for a 

large-scale epidemic, and the start of a Cholera outbreak, a mass vaccination campaign for 

OCV was conducted. Working with community leaders and health authorities to decide on the 

location of fixed posts for vaccination was a critical change made discussed by Ciglenecki et al. 

(2013). This adaption enabled the immunization campaign to greatly increase its coverage and 

ability to increase access to OCV.  

See table 10 for a full list of literature where an immunization program adapted how 

communities were engaged and the problem or change that incited the adaptation. 

Table 10 - Adapted how communities were engaged  

Title Author(s) Problem(s) Adaptation(s)/Recommendation(s) 
Emergency Measles Control 

Activities -- Darfur, Sudan, 

2004 

Hadler et al Following an infectious 

disease crisis, communities 

can be resistant to health 
workers or hesitant toward 

health services. 

Used extensive social mobilization via 

community-led activities and mass media. 

Oral Cholera Vaccine 

Coverage during an Outbreak 

and Humanitarian Crisis, 

Iraq, 2015 

Lam et al. Communities might find it 

difficult to understand why a 

vaccination campaign exists 

or they might have trouble 
knowing it exists. 

Created clear campaign messages 

explaining the purpose and importance of 

vaccination as well as locations to get 

vaccinated. 

Lessons and Challenges for 

Measles Control from 

Unexpected Large Outbreak, 
Malawi 

Minetti et al. Communities might not 

understand why a target age 

range exists or may be 
unfamiliar with 

immunization activities, and 

therefore might be hesitant.  

Immunization program learned that it is 

important to provide clear messaging on 

the age for vaccination. In addition, to 
foster community acceptance of 

vaccination, it is important to implement 

routine vaccination when feasible, 
especially for areas that have a historical 

high risk of developing an infectious 
disease.  
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Community Engagement in 
Liberia: Routine 

Immunization Post-Ebola 

Bedford et al. Communities might be 
resistant or hesitant toward a 

campaign if the community 

leader is not involved. 

Through community engagement, the 
campaign learned that it is important to 

adapt and first talk to the community 

leader and then let the community leader 
inform the community about the campaign. 

Feasibility of Mass 

Vaccination Campaign with 

Oral Cholera Vaccines in 
Response to an Outbreak in 

Guinea 

Ciglenecki et al. Deciding on locations for 

fixed vaccination posts or 

what population to target is 
important and requires 

contextual knowledge 

The campaign team worked with 

community leaders and local health 

authorities to decide on the locations for 
fixed vaccination posts. 

 

Adapted how multiple actors coordinated 

Evidence emerged that it was important adapt how multi-actors or sectors coordinated during an 

infectious disease crisis to be able to maintain or expand immunization services.  

 Following a measles outbreak in Sudan in 2004, Hadler et al. (2004) found that it was 

critical for them to gain commit from all stakeholders across multiple sectors. The outbreak and 

subsequent immunization campaign occurred in the midst of conflict. This led the immunization 

program to find ways to coordinate around the conflict and the lack of stability or pre-existing 

immunization coordination structures which had become mostly obsolete. 

 These experiences are backed by Sodha and Dietz (2015) who looked at the importance 

of strengthening routine vaccination services even in the midst of conflict. They found that it is 

important for immunization programs to work with other health sectors, especially when an 

outbreak has to the potential to become an infectious disease crisis. This included things such 

as immunization programs improving communication and coordination with caregivers when 

planning and implementing an immunization campaign. 

 From 2001-2002, Afghanistan faced a measles outbreak among refugee populations, 

and Dadgar et al. (2003) found that the measles campaign set to vaccinate these populations 

lacked critical information to enable a rapid response. Through improved communication and 

coordination with other immunization actors, the campaign was able to utilize the pre-existing 

knowledge from National Immunization Days (NID). This enabled the measles campaign to save 

time by using the NID processes for identifying supplies, personnel, transport needs, and setting 

up a training plan. 

Following the EVD outbreak in Liberia from 2014-2016, Ling et al. (2017) discussed how 

the resilience of a health system needs to be built before a crisis. In particular, it was stated that 

the resilience priorities of the multiple actors involved with the health system has to discussed if 

that health system is to build and sustain resilience, an aspect inclusive of adaption. They 

concluded that throughout the course of the outbreak, Liberia’s health system made significant 

adaptions, one being that multiple actors were able to coordinate activities more seamlessly due 

to the aligned goal of preventing and minimizing the spread of EVD.  
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In addition, Cancedda et al. (2016) found that it was critical to scale up the health system 

during the EVD outbreak in Sierra Leone. The EVD outbreak presented a significant shock to 

the region and many under-resourced health systems and immunization programs were left ill-

equipped to address the crisis. Despite a pause in the immunization activities, the health system 

was able to restart vaccination campaigns. In particular, improved coordination between 

international organizations and local health workers enabled this. As they discuss in the paper, 

the immunization program was able to restart because it: 

“Improved coordination with between donors and implementing partners and was able to 

mobilize what scant financial and human resources [that] were available in the country.” 

During the first use of the global OCV emergency stockpile in South Sudan in 2014, Abubakar 

et al. (2015) found that good coordination contributed to their adaptive capacity in anticipation of 

an infectious disease crisis. This campaign utilized multisite, multi-partner approach to deliver 

OCV, which underscored the importance of adaptive coordination between multiple actors when 

conducting an immunization campaign in anticipation of an infectious disease crisis. They found 

that:  

“Strong leadership from the MoH and WHO, pre-existing coordination structures, clearly 

defined roles and responsibilities for the different actors, and previous use of the vaccine 

enabled the success of the campaign.” 

During a humanitarian crisis and Cholera outbreak in Iraq in 2015, Lam et al. (2017) also found 

adaptive coordination between multiple stakeholders to be critical. While working to vaccinate a 

large target population consisting of mostly refugees and IDPs, the campaign improved 

coordination and collaboration between multiple stakeholders during implementation and 

evaluation. 

In 2012, Ghana experienced a wide-spread Cholera outbreak across multiple regions of 

the country, and Ohene, Klenyuie and Sarpeh (2016) assessed the outbreak in two districts that 

were in two separate regions. They found that the adaptive coordination carried out enabled by 

a multiple sector approached proved advantageous in being able to effectively vaccinate the 

target populations against Cholera. One way this was done was through: 

“Extensive health education avenues some of which involved using community 

volunteers to impart information on preventative measures.”  
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Following the 2014-2016 EVD outbreak in Liberia, Bedford et al. (2017) found that coordination 

with community leaders, local health authorities, and community members played a significant 

role in enabling an immunization campaign to effectively vaccinate against Polio and Measles. 

They interviewed community members and found that: 

“We need somebody from our community to convince us. The community must select 

the person, it can’t just be anybody, it must not be an arrogant person, you can’t just 

select them. Due to our brothers and sisters sensitizing ourselves, we protect ourselves 

and we live through their advice.” 

“We trust our own people. Some of them went for training, so we believe them. You 

should use the same people in the future because we took our children as they told us to 

and by the grace of God, they are fine.”  

The study further showcased the impact improvements in coordination with communities can be 

with the statement:  

“You have to have people to tell people: neighbors to neighbors, friends to friends, 

mothers to mothers.”  

In a study conducted by Matapo et al. (2016), they found that improving the coordination 

between multiple actors allowed them to effectively response to one a Cholera outbreak in 

urban areas in Zambia. This study was critical as it showed the success of a multi-partner 

response as well as what it enables, namely that a more effective multi-intervention approach 

can be taken against a Cholera outbreak.  

See table 11 for a full list of literature where an immunization program adapted how 

multiple actors coordinated and the problem or change that incited the adaptation. 

Table 11 - Adapted how multiple actors coordinated 

Title Author(s) Problem(s) Adaptation(s)/Recommendation(s) 
Emergency Measles Control 

Activities -- Darfur, Sudan, 2004 

Hadler et al. It can be difficult to achieve high 

levels of vaccination coverage in 

areas of conflict, especially when 
multiple sectors needed to run a 

campaign are divided due to the 

conflict. 

Gained commitment from multiple sectors to 

run a large-scale measles vaccination 

campaign rapidly and effectively in an area of 
conflict. 

Strengthening routine 
immunization systems to 

improve global vaccination 
coverage 

Sodha and 
Dietz 

Immunization programs in resource 
limited settings can be ineffective 

when they do not have the proper 
funding and are unable to have the 

needed range of activities needed. 

Immunization programs can work with other 
health sectors to strengthen the overall health 

system.  

The First Use of the Global Oral 

Cholera Vaccine Emergency 
Stockpile: Lessons from South 

Sudan 

Abubakar et 

al. 

Poor coordination among multiple 

actors can slow outbreak and crisis 
response. 

Through using pre-existing coordination 

structures, clearly defining roles and 
responsibilities of multiple actors, this 
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campaign was able to successful vaccinate the 
target population.  

Strengthening Health Systems 

While Responding to a Health 

Crisis: Lessons Learned by a 
Nongovernmental Organization 

During the Ebola Virus Disease 

Epidemic in Sierra Leone 

Cancedda et 

al. 

The initial shock of EVD, lack of 

resources, and poor coordination 

between multiple actors led the 
immunization program to pause 

activities. 

Through improved coordination between 

multi-actors, the immunization program was 

able to restart immunization activities, 
primarily through a partnership between an 

NGO and local health professionals. 

Beyond the crisis: did the Ebola 

epidemic improve resilience of 

Liberia’s health system? 

Ling et al. The priorities for resilience among 

communities and local governments 

can differ, which makes coordination 
among these actors difficult. This 

ultimately can slow adaptations. 

Important to establish resilience priorities 

among health system actors so that actors can 

better coordinate how to adapt following an 
infectious disease crisis. Introducing new 

systems such as an incident management 

system improved the coordination between all 
actors. 

Oral Cholera Vaccine Coverage 

during an Outbreak and 

Humanitarian Crisis, Iraq, 2015 

Lam et al. Poor coordination among multiple 

actors can slow outbreak and crisis 

response. 

This campaign adapted to improve 

collaboration and coordination between 

multiple actors which contributed to a 

successful implementation and evaluation of 

the vaccination campaign. 

Assessment of the response to 
cholera outbreaks in two 

districts in Ghana 

Ohene, 
Klenyuie, and 

Sarpeh 

Poor coordination among multiple 
actors can slow outbreak and crisis 

response. 

Improved coordination among multiple actors 
to improve the outbreak response and 

vaccination campaign. 

Implementation of a Mass 

Measles Campaign in Central 
Afghanistan, December 2001 to 

May 2002 

Dadgar et al. During an outbreak response, a lack 

of previous campaigns conducted in 
the region or context can make it 

difficult and time-consuming to start 
a campaign from the ground up. 

This campaign used information and systems 

designed by the national immunization day 
program in the country, which enabled a rapid 

and effective response to a measles outbreak. 

Community Engagement in 

Liberia: Routine Immunization 

Post-Ebola 

Bedford et al. Communities can be resistant to 

immunization campaigns if 

community leaders and members are 
not coordinate with properly. 

During and after an infectious disease crisis it 

was apparent that the coordination with 

community leaders and members played a 
significant role in the success of an 

immunization campaign. 

Feasibility of a preventative 
mass vaccination campaign with 

two doses of oral cholera 

vaccine during a humanitarian 
emergency in South Sudan 

Porta et al. Communities can be resistant or 
avoidant of health services during an 

infectious disease crisis, making 

improved coordination with 
communities important. 

Worked with community leaders and health 
authorities to plan a cholera immunization 

campaign. 

Successful Multi-partner 

Response to a Cholera Outbreak 

in Lusaka, Zambia 2016: A Case 
Control Study 

Matapo et al. It can be difficult to coordinate 

multiple actors, rapidly, and in 

response to an infectious disease 
crisis. 

The campaign found that multiple partners 

were able to adapt and coordinate to 

effectively respond to a Cholera outbreak.  

 

Additional adaptations 

Additional and notable adaptations that do not fully fit the themes presented above include 

those related to cost-effectiveness and human resources.  

Electronic technology such as the tablets and mHealth solution used by Teng et al. 

(2014) resulted in a significant reduction in cost. This was due to the elimination of the expenses 

for services such as mass printing and manual data entry, both of which require additional time 

or staff to complete. In addition, mapping tools discussed by Teng et al. (2014) and Lee et al. 

(2019) reduced the cost of an immunization program during a particular campaign and long-

term for routine services and outbreaks. For example, Lee et al. discussed how geospatial 

mapping is projected to significantly reduced the time an immunization campaign has to spend 

to verify coverage rates over time. 
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From an emergency measles immunization campaign in Sudan in 2004, Hadler et al. 

(2004) attributed the ability for the campaign to be able to adapt to the emergency and rapidly 

train vaccinators, team leaders, and supervisors in under two weeks as a contributing factor for 

the success of the campaign.   

Discussion 

Limitations 

This study was limited by only selecting studies that were written in the English language 

despite most of the context of the evidence aimed to be assessed by this study were in 

countries where English is not the primary language. Also, the scarcity of the published 

literature on this topic made it difficult to identify relevant grey literature. Both of these limited the 

studies that were included in this REA.  

In addition, through limiting literature to electronic, published articles or grey literature, 

this study was limited in its ability to assess evidence from non-published literature. It was 

difficult to account for this due to the limitations imposed by the context in which this study was 

conducted, where access to non-electronic literature was not feasible.  

Lastly, this study was limited further through the context it was conducted in where the 

non-ordinary circumstances limited the timeframe and ability for the researcher (myself) to 

conduct this study. However, this was somewhat accounted for through the design of this study, 

which made it rapid in nature.  

Pulling together findings and evaluating 

In anticipation of, during, and after an infectious disease crisis in a LIMC, it can be difficult for a 

resource-limited health system to maintain or expand services for immunization activities. As the 

number and intensity of natural disasters are predicted to increase, and have been occurring, 

there is a need for understanding how immunization programs have adapted in the past to 

crisis. In addition, as long as humans and animals continue to interact, there is always the risk 

of zoonotic diseases emerging, which is particularly evident from the COVID-19 pandemic. The 

shocks that have resulted from these situations of infectious disease crisis have been 

significant. However, as evidenced by the results of this study, these health systems have made 

adaptations and are likely more resilient because of them.  

This research study was important due to the interconnectedness of the world and how a 

disease outbreak is able to spread across the globe or entrench itself in remote and isolated 

communities. The aim of this study was to rapidly assess the evidence related to immunization 
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programs in LMICs that made changes or adaptations when faced with an infectious disease 

crisis. This aim was achieved through the methods of this study. 

From this REA, there is clear evidence that immunization programs in LMICs have 

adapted to maintain or expand immunization services in situations of crisis through the creation 

vaccination strategies based on the epidemiological context, the use of electronic technology, 

improved and unique ways of engaging with target communities, and learnt ways to improve 

coordination between multiple actors or sectors. 

A key relationship was the use of tablets and mapping services to further adapt to the 

context of an outbreak and rapidly identify target populations, track campaign teams, and 

archive data for future evaluation. This relationship is important because it showcased the need 

for adaptation and how electronic technology can further improve adaptations made with regard 

to the epidemiological context. This is exemplified by Teng et al. (2014) when they used 

geospatial mapping in response to a Cholera outbreak in Haiti to map out populations and their 

campaign staff daily, and at the end of each this data was used to prioritize a strategy for the 

following day. The use of technology improved how the campaign could use more accurate and 

real-time data to effectively adapt to the epidemiological context of an outbreak.  

Another key relationship was when immunization campaigns worked with community 

leaders to be able to adapt to an epidemiological or social context. Lam et al. (2017) found that 

when their community engagement was not adapted, it prevented their adaption to the social 

context where they used a door-to-door strategy and a fixed post strategy. The door-to-door 

strategy was less effective and the need for clearer messaging about the dual strategy became 

clear. When community engagement is adapted alongside vaccination strategies, such as was 

the case in South Sudan in 2012 during a Cholera outbreak where Porta et al. (2014) found it 

useful to work with community leaders to decide on the locations of fixed posts as well as 

outreach points around displaced persons camps. From this relationship, it can be derived that 

community leaders, community health workers, and community members are important 

elements of an immunization campaign, especially in the context of an infectious disease crisis. 

Therefore, it would be logical to formally include such actors within immunization programs. The 

implications of this will be discussed later in this section. 

A third key relationship was between community engagement and improved coordination 

among multiple actors or sectors. When an immunization campaign viewed community, leaders, 

community health workers, and community members as actors within the larger immunization 

program, it enabled the immunization campaign to improve its overall coordination and 

vaccination coverage. This was evidenced by This relationship is further strengthened by the 
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relationship between community engagement and adaptation of a strategy to the 

epidemiological and social context.  

Bias, Reliability, and the Unexpected 

Bias was likely introduced to this study due to the limitations placed on where literature could be 

searched. This could have introduced bias through locating studies. However, this was 

accounted for by through searching three databases (Medline Complete, Global Health, and the 

CIHNL) and grey literature. Bias was also likely introduced through the synthesis of the data. 

While a protocol for a REA does not need to be as rigorous as a protocol for a systematic 

review, the level of rigor could have been useful in synthesis. However, this bias was necessary 

and accounted for through the selection of a more rapid evidence assessment methodology.  

The reliability of the evidence from this REA is high, and the quality of this evidence is 

medium. The quality was determined through the EPPI-Centre’s framework for trustworthiness 

were literature was critical reviewed and assigned a quality of low, medium, or high. The 

reliability of the evidence from this REA is high, because of the methods taken to select the 

literature were rigorous, highly sensitive, and comprehensive.  

Overall, the results from this study were unexpected as the literature on the specific topic 

is scarce and there are not any pre-existing synthesis, review, or assessment. It was anticipated 

that there would be more literature on the COVID-19 pandemic and how health systems have 

adapted immunization programs to maintain or expand services. However, this was only a slight 

expectation as this study took place shortly after the start of the COVID-19 pandemic, so it was 

fairly unlikely that there would be comprehensive literature on the subject.  

Implications 

This REA discovered that immunization programs have adapted to infectious disease crises in 

significant ways such as adapting strategy to epidemiological or social context, through the use 

of electronic technology, how communities are engaged, and how multi-actors or sectors are 

coordinated. This study was important due to the lack of existing assessment, review, or 

synthesis of how immunization programs in LMICs adapted to an infectious disease crisis. 

Who is likely to benefit from this study? 

Health systems that serve populations that have a history of infectious disease outbreaks are 

likely to benefit from this study. To learn from the adaptations taken by these immunization 

programs, health systems could improve resilience and strengthen their immunization programs 

by proxy. Populations that are affected by infectious disease outbreaks could benefit if the 

health system that serves them.  
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In addition, populations that are likely to experience the consequences of climate 

change, and the anticipated infectious disease outbreaks that will occur as a result of these 

events, would also greatly benefit from a strengthened health system. Lastly, since infectious 

disease outbreaks that become crises have the potential to affect the world at large, the sharing 

of adaptations by health systems who have faced similar events could prove useful in benefiting 

the entire world if these outbreaks can be adequately prevented or minimized by immunization 

programs.  

What is the new contribution made? 

How immunization programs adapted to an infectious disease crisis is not a topic that has been 

reviewed or assessed across multiple immunization campaigns and contexts. The key new 

contribution that is made by this study is that it provides a synthesized assessment of evidence 

related to immunization programs in LMICs adapting to infectious disease crises.   

What does this imply for immunization programs? 

The implications of the results of this study show that there is evidence related to how 

immunization programs have adapted to infectious disease crises in the past, and that these 

adaptations proved significant in improving the effectiveness of a program. In addition, it is 

implied that these adaptations improved the resilience of a health system, which ultimately 

strengthened it. 

The relationship between tablets and mapping services being used rapidly to identify 

target populations, target campaign teams, and archive data for future evaluation, which 

ultimately allowed a campaign discussed by Teng et al. (2014) to adapt to the epidemiological 

context was significant. There are many implications with this relationship. First, this campaign 

created a map of where disease outbreaks occurred, which could lead to the identification of 

vulnerable populations and where to target immunization campaigns in the future for VPDs. In 

addition, since mapping services are electronic, it could enable immunization programs, health 

systems, and other health actors to be able to archive the data for future immunization program 

use. This could greatly increase an immunization programs ability to rapidly and effectively 

identify high risk areas for VPD outbreaks when faced with a novel infectious disease crisis. 

This knowledge could also prove useful in identifying areas that have a high incidence of VPDs 

to anticipate infectious disease outbreaks more effectively and therefore prevent these 

outbreaks.  

Another implication of the results of this study is that community leaders, community 

health workers, and community members (here forth all of these groups will be referred to 

simply as community members) should be formally included in immunization programs, 
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especially during an infectious disease crisis. Bedford et al. (2017) showcased the need for 

immunization programs following the EVD outbreak in Liberia to adapt and view immunization 

campaigns as a partnership with community members. These groups all shared the goal of 

reduced health burden on the target population.  

To not formally include community members had adverse outcomes for campaigns. This 

is described in the results of this study where the literature showed that not working with 

community members led people to trust or avoid the immunization campaign.  

Coordinating, and formally working with community members is an impactful way for 

immunization campaigns to adapt to an infectious disease crisis. An infectious disease crisis 

can create stigma around health workers, especially if they have no ties to a community. It is 

important to establish trust with communities a vaccination campaign aims to reach if the 

campaign is to be effective and achieve high levels of coverage. A trusted community member 

being formally included in an immunization campaign would have significant positive impacts on 

an immunization campaign.  

There is a need for having community health workers/volunteers/leaders work with 

immunization campaigns at a higher level. In addition, there is a need to properly compensate 

these individuals. Important to view immunization campaigns, especially following an outbreak 

or infectious disease crisis, as a campaign that works with the community and brings 

communities onto the process and within key leadership positions, even if temporarily. As 

evidenced by this study, are essential for a campaign to adapt and be successful. Overall, 

formally including community members in immunization campaigns and compensating them for 

their work would increase an immunization campaigns ability to adapt during an infectious 

disease crisis.   

Conclusion 
There was evidence that immunization programs have adapted to an infectious disease crisis, 

and that this occurred through adaptive strategies based on epidemiological or social context, 

adaptive use of electronic technology, adaptive community engagement, and adaptive 

coordination between multiple actors. It is important to adapt strategy to an epidemiological or 

social context, and keyways to do this are through the use of technology and community 

engagement. When an infectious disease crisis occurs, it is implied that community leaders, 

community health workers, and community members should be formally included in the 

campaign process. Overall, these adaptations proved effective in minimizing the extent of an 

outbreak and the negative health effects on a population. Health systems can learn from each 
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other, especially in relation to adapting to infectious disease outbreaks. Ultimately, this shared 

knowledge will improve how immunization programs in LMICs adapt to infectious disease 

crises.   
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