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Abstract

The Measles & Rubella Initiative (M&RI) identified five key strategies to achieve measles and 

rubella elimination, including research and innovation to support cost-effective operations and 

improve vaccination and diagnostic tools. In 2016, the M&RI Research and Innovation Working 

Group (R&IWG) completed a research prioritization process to identify key research questions 

and update the global research agenda. The R&IWG reviewed meeting reports and strategic 

planning documents and solicited programmatic inputs from vaccination experts at the program 

operational level through a web survey, to identify previous research priorities and new research 

questions. The R&IWG then convened a meeting of experts to prioritize the identified research 

questions in four strategic areas: (1) epidemiology and economics, (2) surveillance and laboratory, 

(3) immunization strategies, and (4) demand creation and communications. The experts identified 

19 priority research questions in the four strategic areas to address key areas of work necessary to 

further progress toward elimination. Future commitments from partners will be needed to develop 
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a platform for improved coordination with adequate and predictable resources for research 

implementation and innovation to address these identified priorities.
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1. Introduction

The Measles & Rubella Initiative1 (M&RI) holds a vision of achieving a world free of 

measles and rubella [1]. Significant progress has been made toward achieving this vision 

through focused efforts by partners and countries. In 2010, an expert advisory panel 

convened by the World Health Organization (WHO) concluded that measles can and should 

be eradicated [2]; and the WHO Strategic Advisory Group of Experts (SAGE) on 

Immunization endorsed these conclusions. In January 2011, the World Health Assembly 

(WHA) Executive Board endorsed the SAGE recommendations. In 2012, the WHA 

subsequently endorsed the Global Vaccine Action Plan (GVAP) that set a target to eliminate 

measles and rubella (MR) in five of the six WHO regions by 2020 [3]. In addition to this 

global goal for MR elimination, countries in all six regions have established regional goals 

for measles elimination and three have set regional goals for rubella elimination by 2020 or 

earlier [4].

The Global Measles and Rubella Strategic Plan, 2012–2020, was developed by the M&RI 

with targets that are aligned with GVAP[5]. The five key strategies for measles and rubella 

elimination are: (1) high population immunity through vaccination with two doses of 

measles- and rubella-containing vaccine; (2) effective surveillance, monitoring and 

evaluation; (3) outbreak prepared-ness and response, ensuring case management; (4) 

communication to build public confidence and demand for immunization; and (5) research 

and development to support cost-effective operations and improve vaccination and 

diagnostic tools. In 2015, the M&RI established the Research and Innovation Working 

Group (R&IWG) to facilitate implementation of the research strategy, including prioritizing 

and cataloguing research projects. R&IWG collaborates with the WHO SAGE to develop a 

robust research agenda.

During 2000–2016, the number of estimated annual measles deaths decreased 84%, from 

550,021 to 89,663, and an estimated 20.4 million deaths were prevented [4]. Measles and 

rubella elimination has been achieved in the Region of the Americas; however, the 

remaining regions are not on track to meet elimination goals for measles or rubella by 2020 

[4,6]. Measles remains a major cause of child mortality, and rubella is the leading cause of 

birth defects among all infectious diseases globally, despite the fact that both are vaccine-

preventable [7].

In 2016, the Midterm Review of the Measles and Rubella Elimination Strategic Plan 

concluded that developing new technologies and making better use of data are necessary to 

1The Measles & Rubella Initiative was established in 2001 as the Measles Initiative.
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ensure further progress toward measles and rubella elimination [8,9]. Research findings have 

provided critical evidence for establishing policy, strategies, and key innovations for disease 

eradication initiatives [10–12] to accelerate the progress toward the goals. Research 

activities for measles and rubella elimination have led to effective innovations and tools to 

enhance the core elimination strategies, including disease surveillance, immunization 

delivery activities, and communications [13]. In 2016, building on previous efforts to 

identify and prioritize research needs, the R&IWG initiated a prioritization process, to 

expand the evidence base for strategies and policies to achieve global and regional measles 

and rubella elimination. This manuscript describes the R&IWG prioritization process and 

the research questions that were identified as priorities for measles and rubella elimination 

and eradication. The full meeting report and comprehensive list of all identified research 

questions can be found on the M&RI website at https://measlesrubellainitiative.org/research-

innovation-meeting-2016/.

2. Methods

A research development cycle was used as a conceptual framework for outlining stages of 

research and innovation to accelerate elimination activities (Fig. 1). To prioritize research 

needed to achieve elimination, the R&IWG designed a prioritization process that focused on 

operational research questions directly related to strategy implementation. The primary 

outcome of the prioritization process was to identify priority research questions to address 

critical knowledge and evidence gaps needed to reach, maintain and verify measles and 

rubella elimination. In addition, the identified research questions needed to be answerable 

with a feasible study design or approach and have potential impact by addressing a 

significant bottleneck to achieve elimination.

A four-step process to identify and prioritize research questions was used by the R&IWG 

(Fig. 2). First, previous research prioritization activities and meeting reports were reviewed, 

to develop a foundation of potential current research questions. The previous meetings and 

reports included a WHO steering committee meeting in 2007 [14], a Global Measles and 

Rubella Research External Peer Review meeting in 2008 [15], a WHO Technical 

Consultation to Assess the Feasibility of Measles Eradication in 2010 [2], a WHO Global 

Measles and Rubella Research Meeting in 2011 [13], the SAGE Measles Rubella survey in 

2015 [16], and the Measles and Rubella Elimination Strategy 2012–2020 Midterm Review 

in 2015 [8,9].

Second, the findings were compiled and formulated into research questions for a cross-

sectional web-based survey of scientific and programmatic experts, with a major aim to 

obtain input for the process from a broad group of experts from all operational levels and 

from all six WHO regions [17].

Third, the R&IWG formed workgroups to address four identified strategic areas: (1) 

epidemiology and economic analysis; (2) surveillance and laboratory; (3) immunization 

strategies; and (4) demand creation and communications. Each workgroup was comprised of 

experts for each of the strategic areas and led by one or two global experts on the subject 

area to identify four to five priority research questions. Experts were selected so that each 
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group would have a mix of participants from academia, national-level programs, and global 

organizations. Data from the web-based survey were summarized by the R&IWG for review 

by the work-groups, along with findings outlined in previous research prioritization 

meetings and reports. Individual workgroups reviewed open-ended responses from the web-

based survey to identify new research questions and questions on implementation challenges 

to achieving elimination goals.

Fourth, to rank top research priorities and develop plans for advocacy and implementation, a 

consultative meeting of the R&IWG and workgroups was convened during November 29–

30, 2016 at the Pan-American Health Organization (PAHO) headquarters in Washington, 

D.C., with the support of the M&RI, Sabin Vaccine Institute, and PAHO. The primary 

meeting objectives were to:(1) identify the critical knowledge and evidence gaps, and (2) 

develop a list of the highest priority research questions within the four strategic areas for 

achieving, verifying, and maintaining measles and rubella elimination. To provide an 

accurate report of the results of this process, the prioritized research questions from each 

workgroup were reported without rearrangement or consolidation of topics.

3. Results

Table 1 presents the high-priority research questions in rank order from each workgroup’s 

process of prioritization by topic area. The sections that follow provide background on the 

strategic areas and describe the priority research questions identified by each workgroup.

3.1. Epidemiology and economics workgroup

This workgroup considered broad topics of epidemiology and economics of measles, rubella 

and congenital rubella syndrome (CRS). Research on the epidemiology and economics of 

measles, rubella, and CRS is critical to support cost-effective operations, improve 

vaccination and diagnostic tools, and support the four core programmatic strategies of the 

Measles and Rubella Elimination Strategic Plan 2012–2020 [18]. Epidemiologic and 

economic questions that could be addressed using analytical methods, including 

mathematical modelling methods, were considered. The priority questions ranged across a 

spectrum of issues, from improving epidemiologic analysis by improving data quality; to 

using epidemiologic data to target at-risk populations, interrupt chains of transmission, and 

determine country-specific impact of vaccination; and to assessing the economic benefits of 

measles and rubella interventions.

1. How can programmatic data be used to better identify susceptible 
populations to target interventions?—The fundamental challenge for measles and 

rubella elimination is the need to increase population immunity and reduce the proportion of 

susceptible individuals to a level below the level needed to sustain virus transmission. 

Susceptible individuals are generally invisible to the program until an outbreak occurs; 

therefore, methods to identify susceptible populations before an outbreak could help prevent 

outbreaks and accelerate progress toward elimination [19,20]. Ideally, existing programmatic 

data, including surveillance data, could be used to identify susceptible subpopulations [21–

24]; however, while such data are available, poor data quality often impedes accurate 

prediction. Knowing when the available data are of sufficient quality and detail, and when 
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other sources of data such as serologic surveys are needed, is fundamental to achieving and 

maintaining measles, rubella and CRS elimination by identifying and targeting susceptible 

populations with vaccination activities.

2. What are common reasons for under-diagnosing and under-reporting 
measles, rubella, and CRS cases, and what strategies should be adopted to 
improve case ascertainment and reporting in different transmission settings?
—Sensitive surveillance systems are necessary to monitor progress toward and achievement 

of elimination [25,26]. Improving accurate case detection and reporting in various settings is 

necessary to measure the burden of measles, rubella, and CRS at the national and the 

subnational levels, to understand virus transmission pathways, design and implement 

effective elimination strategies, and track progress toward achieving and maintaining 

elimination [4,27].

3. What are the incremental costs and benefits of prevention, surveillance 
and outbreak response for measles, rubella and CRS, and the financial 
resources required to achieve measles and rubella elimination?—Estimated 

costs, and health and economic benefits achieved from measles and rubella elimination, 

compared with current high control, are critical for advocacy and resource mobilization at 

country, regional, and global levels [28,29]. To make such a comparison, a better 

understanding of the costs of surveillance and outbreak response for measles and rubella is 

needed [30]. Understanding the return on investment value of elimination efforts, including 

measles and rubella vaccination, surveillance and out-break response, is needed to secure 

funds necessary to support and expand elimination activities [28,31–34]. Some data are 

available, although limited and additional data are necessary.

4. What is the estimated public health impact of measles and rubella 
vaccination at the national level?—Ensuring government ownership and public 

support for measles and rubella elimination targets as well as other components of national 

immunization programs requires accurate estimates of the public health benefits of measles 

and rubella vaccination [7]. This is of particular importance in low-burden settings where 

morbidity and mortality of measles and rubella, including CRS, are no longer common and 

misunderstandings of the need to sustain high vaccination coverage arise. Accurate estimates 

of the number of cases, hospitalizations and deaths averted by vaccination are critical for 

advocacy efforts to ensure sustained commitment to measles and rubella elimination.

5. How can data on population characteristics, susceptibility profiles and 
virus genotypes be best used to identify transmission pathways and predict 
areas and populations at risk for measles and rubella outbreaks?—In endemic 

settings, uncertainty about the spatial distribution of target populations and heterogeneity of 

susceptibility among those populations are critical information gaps limiting effective 

targeting of vaccination activities to eliminate measles, rubella, and CRS. In addition to 

better use of programmatic data to identify and target susceptible populations, as described 

in the first priority question identified by this work group, uncertainty about population 

movements, contact patterns, as well as susceptibility among special populations were 
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identified as information gaps in understanding potential virus transmission pathways and 

the risk of out-breaks, particularly in post-elimination settings. Knowledge of both 

susceptibility patterns and transmission pathways is critical to assess risk, to anticipate 

potential measles and rubella out-breaks, and to intervene preemptively [35]. Increasingly, 

detailed data on population movements and settlements, contact patterns, susceptibility 

profiles and virus genotypes are available, but they need to be integrated and used by 

programs to target interventions to prevent measles and rubella outbreaks [19,20].

3.2. Surveillance and laboratory workgroup

The surveillance and laboratory workgroup discussed questions related to improving 

surveillance quality, data reporting, and surveillance indicators. In addition, the workgroup 

also considered research issues related to novel vaccine delivery technologies currently 

under development.

1. Can vaccine safety, effectiveness, and/or coverage be improved by 
developing more thermo-stable vaccines and by alternative delivery methods 
(e.g. microarray patches)?—A potentially significant way to increase measles and 

rubella immunization coverage during SIAs would be to improve vaccine delivery, such as 

by instituting house-to-house vaccination; however, the current needle-and-syringe 

technology and cold-chain requirements of licensed measles-rubella vaccines make house-

to-house vaccination very difficult [36], requiring the development of alternative vaccine 

delivery methods. The alternative delivery method to deliver of medicines and vaccines that 

is most advanced in development is the microarray patch [37,38]. Challenges related to 

adverse events associated with the current vaccine delivery method includes contamination, 

use of incorrect diluents, and incorrect injection techniques. These safety issues are key 

concerns when considering taking the vaccine out of the clinic for house-to-house 

campaigns with measles or MR vaccines. These concerns could be overcome by using 

microarray patches. These ther-mostable patches do not require a cold chain, skilled 

individuals to deliver vaccine, or injection equipment; therefore, easily used in house-to-

house vaccination. As of 2017, influenza microarray patches have completed phase I studies 

with ongoing field accept-ability studies [37,38]. A measles-rubella microarray patch is 

currently in pre-clinical development, as a proof of concept for this alternative delivery 

method [39,40]. Along with device development, there are critical knowledge gaps that need 

to be addressed to bring the device to market, including optimal immunogenicity and 

thermal stability; safety and reactogenicity, minimal required wear time, and possible dose 

sparing. Vaccine-specific clinical trials are needed to demonstrate safety, reactogenicity, 

immunogenicity, and non-inferiority of microneedle patches compared with sub-cutaneous 

delivery by needle and syringe. A demand forecast and implementation strategy will be 

needed to define the value proposition for this technology and support the potential 

transition away from delivery of measles and rubella vaccine by subcutaneous injections, 

possibly as early as 2025–2030. The programmatic impact of using microneedle patches to 

improve vaccine delivery also needs to be evaluated (see Immunization Strategies, #5).

2. How can point-of-care tests be optimized to have the maximum impact to 
improve surveillance?—Surveillance for measles and rubella share an identical 
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platform. The surveillance system currently utilizes national or sub-national laboratories to 

test specimens, creating significant specimen transport costs and delays in test results. A 

point-of-care test (POCT) for measles and rubella could improve the timeliness and 

completeness of laboratory investigation of suspected cases, particularly in settings where 

specimen transport to a national laboratory is logistically challenging. A POCT could 

facilitate prompt case confirmation at the location of the suspected case, minimize specimen 

handling, and obtain a specimen suitable for sending to a laboratory for molecular analysis 

[41]. A POCT test would be beneficial in low-incidence settings where serologic testing has 

added cost due to testing kits expiring relatively quickly; although challenges such as the 

impact of false positives and false negative test results need to be evaluated. An inexpensive 

POCT has been developed to detect measles-specific immunoglobulin M antibody that has 

excellent sensitivity and specificity; relative ease of use with serum, whole blood or oral 

fluid specimens; and residual sample that can be used for virus detection and 

characterization by PCR. Additional work is needed to develop a rubella POCT. One of the 

challenges facing the widespread use of the measles POCT is the need for a licensing and 

manufacturing agreement. Translational research will be required to optimize POCT so that 

they can be used effectively in the field and integrated into existing case-based surveillance 

systems.

3. What innovations are needed to strengthen measles and rubella molecular 
epidemiology to demonstrate the success of vaccination programs?—
Molecular epidemiology uses viral sequences to evaluate virus transmission dynamics and 

define sources of importation [42]. In countries with endemic measles or rubella virus 

circulation, molecular epidemiology analysis can establish a baseline of virus genotypes that 

can be referenced prospectively to determine whether newly identified chains of 

transmission are endemic or import-linked, and monitor the effectiveness of disease control 

programs.

For measles and rubella, molecular epidemiology can provide essential data required for the 

verification of elimination. The global distribution of measles virus genotypes is well 

established, with the exception of the African region [26]. Because of elimination efforts, the 

genetic diversity in circulating measles viruses is decreasing, exposing the limitations of 

current sequencing protocols. While genotyping transmission chains is useful, innovative 

methods are needed to further differentiate chains within genotypes. Improved 

differentiation can facilitate improved identification of multiple, simultaneous importation 

events and multiple transmission chains of the same genotype in a population. Such 

approaches include whole genome sequencing or sequencing other specific windows of the 

measles virus genome to provide higher resolution of the genomic variation among strains 

[43,44]. Knowledge about the global distribution of circulating rubella viruses remains 

limited, so collection of more rubella specimens for genotyping is greatly needed [26]. This 

research addresses complementary issues to those identified on susceptibility profiles and 

transmission pathways discussed in a previous question (Epidemiology and Economics #5).

4. What are innovative methods and corresponding costs for CRS 
surveillance in areas with limited human and/or financial resources?—
Elimination of rubella requires high-quality surveillance, but surveillance for rubella is often 
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insensitive because of the high percentage of infections that are asymptomatic or result in 

mild disease and because of a measles-focused suspected case definition. The workgroup 

noted that detection of CRS cases is more likely than rubella because of the more severe 

manifestations of CRS (e.g., cataracts, cardiac defects, etc.). However, surveillance for CRS 

does not exist or is inadequate in many countries, in part, because CRS surveillance is 

resource intensive. A critical knowledge gap identified by the workgroup was the 

explanation for weak CRS surveillance. Identifying these causes could inform efforts to 

strengthen CRS surveillance by improving methods and ensuring their cost-effectiveness.

3.3. Immunization strategies workgroup

This workgroup was responsible for identifying priority research questions on routine 

immunization against measles, rubella and other diseases, and on outbreak response 

immunization (ORI), including measles and rubella ORI. A variety of approaches to 

improving routine delivery of measles, rubella and other vaccines, and the strategies can be 

categorized as enhancing access to vaccination services, increasing community demand for 

vaccinations, or improving provider- or system-based issues. The Global Routine 
Immunization Strategies and Practices manual, published in 2016, provides a useful 

description and approach to implement these strategies and practices for routine 

immunization[45]. For outbreak response activities, the questions focused on effective 

strategies that will have an optimal impact, including the timing and scope of response 

immunization.

1. What is the cost-effectiveness of interventions to increase coverage with 
routine first and second dose of measles-containing vaccine from 80% to 
95%?—Routine immunization is a key strategy for measles and rubella elimination; the 

target for elimination strategies is ≥95% coverage with the routine first (MCV1) and second 

(MCV2) dose of measles-containing vaccine. In many countries, however, MCV1 and 

MCV2 coverage have remained 80–85% for several years [46]. Multiple strategies to 

improve coverage have been identified [45], but have not been evaluated to determine which 

are the most appropriate, effective (including cost-effective) and context-relevant for 

countries to achieve elimination. These strategies include interventions to (1) reduce missed 

opportunities for vaccination, (2) improve defaulter tracing, (3) improve coverage through 

use of a 5-dose measles vial, and (4) improve coverage using school entry checks.

2. What are best strategies to reach geographically and socio-culturally 
hard-to-reach populations with two doses of measles-containing vaccine?—In 

order to achieve the high population immunity necessary to interrupt measles virus 

transmission, it is crucial to be able to identify measles-susceptible sub-populations and 

close population immunity gaps [47]. Achieving homogenous high coverage across all 

districts and age groups in identified target populations reduces immunity gaps and 

decreases measles virus transmission [19]. Microplanning methods and appropriate 

immunization strategies to vaccinate hard-to-reach, urban/peri-urban, transient and other 

under-vaccinated populations need to be evaluated and improved upon.
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3. What factors determine the appropriate target age range, geo-graphic 
scope (national versus subnational), and frequency of preventive 
supplementary immunization activities (SIAs) to achieve rubella/CRS and 
measles elimination?—SIAs need to be conducted to prevent outbreaks and increase 

population immunity to the level needed to interrupt endemic virus transmission, given 

suboptimal routine measles immunization coverage in some countries.. Currently, guidelines 

for the timing and scope of planned preventive campaigns is based on expert opinion but 

with limited data [48]. A better understanding of how to evaluate existing data to identify the 

appropriate target population, geographic scope, and frequency of preventive measles and 

rubella SIAs is needed so that resources can be better utilized to achieve elimination. These 

approaches include both traditional epidemiologic analysis, as well as mathematical 

modelling from surveillance and other data sources. This research addresses complementary 

issues to those identified for routine immunization discussed in a previous question (see 

Epidemiology and Economics #1).

4. What indicators are needed to guide extent and timeliness of outbreak 
response immunization?—Similar to preventive SIAs, the evidence on effective 

methods for conducting ORI activities is limited [49]. In recent years, many ORI campaigns 

have failed to interrupt transmission, often because they have been implemented long after 

the outbreak started [50]. At the country level, determining the need, timing and scope of 

ORI activities is a common decision-making challenge, with substantial financial and 

policy-related implications [51,52]. There is a need for better understanding of the indicators 

needed to guide ORI extent and timeliness, along with improved methods for planning, 

implementing, monitoring and evaluating ORI campaigns.

5. What is the potential programmatic impact of microarray patches to 
increase vaccination coverage?—The microarray patch (described in detail in the 

surveillance and laboratory workgroup section) has the potential to overcome key challenges 

to MR vaccine delivery, including cold chain requirements and medical waste associated 

with needle-and-syringe injectable vaccines [36,39]. However, little is known about whether 

use of a patch could contribute to higher levels of vaccination coverage and whether the 

costs would be acceptable for wide-scale use [53]. As part of the development of the 

microarray patch, an investment case and estimates of cost-effectiveness are needed. 

Additionally, when suitable, field trials of the patch should incorporate evaluation of both 

costs and the impact of the patch on measles vaccination coverage and timeliness (see 

Surveillance and Laboratory, #1).

3.4. Demand creation and communications workgroup

Despite overwhelming evidence of the safety of measles and rubella vaccines, 

misinformation, rumors, and concerns exist among parents, politicians, policy makers, and 

even some health care providers [54,55]. This mistrust has led to decreasing rates of 

vaccination in many developed and developing countries (either nationally or in specific 

communities) and, in turn, has contributed to multiple measles outbreaks [56,57]. Vaccine 

hesitancy tends to be higher in settings where the immediate risk of a vaccine-preventable 

disease is minimal or absent and where decisions are based upon personal stories instead of 
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data [58,59]. This work-group discussed social mobilization, communication strategies, and 

evidence-based demand generation as potential methods to curb and address vaccine refusal.

1. How can service delivery be altered to create and increase vaccine 
acceptance and demand?—Community vaccine acceptance and demand can be 

influenced by contacts with the health services delivery system. For example, a positive 

clinic experience is an important driver for demand; healthcare providers are trusted sources 

of vaccine information. A positive contact with the health services delivery system 

minimizes missed opportunities for routine immunization by positively affecting parents’ 

perceptions of the importance that clinic staff place on vaccination. Leveraging SIAs to 

catch-up children with missed routine doses sends another positive message about the need 

to receive all vaccinations. Service delivery improvements may affect vaccine acceptance 

variably in different settings, such as endemic, near elimination/re-introduction and post-

elimination settings, and they have not been rigorously evaluated in low-income countries.

2. What is the effectiveness of social mobilization as a tool for vaccine 
demand creation for SIAs, and how can it be adapted for routine 
immunization?—During SIAs, social mobilization is the most widely used tool for 

increasing community awareness and acceptance of the vaccines being offered in the 

campaign. However, the impact of social mobilization on SIAs has not been rigorously 

evaluated. In addition, social mobilization has not been systematically adapted for routine 

immunization, making this an important research topic area. Such research could also 

address the effectiveness and cost-effectiveness of different types of social mobilization, 

which has not been previously assessed.

3. Are news and social media (e.g., WhatsApp, Facebook) effective tools for 
vaccine demand generation?—Younger people and new parents are increasingly 

engaged in social media applications such as Instagram, SnapChat, Twitter and WhatsApp. 

The media landscape is evolving and shifting from mass media sources into segmented new 

media sources such as these platforms. There is substantial evidence regarding the 

usefulness of short messaging service (SMS) messages as reminders [60]; however, there is 

a knowledge gap related to the operational aspects of these reminders (e.g., one-way vs. two-

way messaging, location-based messaging, etc.). There are also few data on the utility of 

social media and news media platforms in generating vaccine demand and acceptance. 

Examining the use and effectiveness of these media sources could help public health 

officials better understand and reach younger populations and new parents with positive 

messages about vaccines and vaccinations.

4. How to design laws and regulations that result in an increase in vaccine 
coverage?—In a few middle- and high-income country settings, vaccine mandates have 

been effective in increasing vaccination coverage [61,62]. While a vaccine mandate is a 

promising tool to increase vaccine acceptance and use, it is unclear what forms of mandates 

are most effective in different cultural contexts (i.e., draconian measures versus behavioral 

nudges through legislation). In addition, there is a risk of community backlash and 

inadequate vaccination coverage if vaccination mandates or laws are not effectively 
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implemented or are abused, particularly among vulnerable and marginalized populations. 

Vaccination mandates, legislation, and regulatory tools for increasing vaccine acceptance 

and coverage with minimal negative consequences need evaluation in a variety of settings.

5. What is an appropriate surveillance framework for measles and rubella 
vaccine behavioral demand and acceptance?—The ability to understand the 

attitudes and practices of a community with regard to vaccine demand and acceptance could 

be invaluable in planning elimination efforts. Currently, there are no tools available to track 

vaccine attitudes over time in a variety of communities. A validated tool to track vaccine 

attitudes longitudinally would help monitor vaccine demand; and could be used to track 

attitudes toward vaccines in future eradication efforts [63]. It could also complement 

vaccine-preventable disease surveillance or response activities to reported adverse events 

following immunization.

4. Discussion

During the research prioritization process, 19 high-priority research questions were 

identified to address key strategic areas to move toward MR elimination. The wording of 

each of the research questions is broad, and each will require several research activities with 

specific study objectives to answer various aspects of each question. For example, the MR 

microarray patch, identified as a potential game changer, will require addressing questions 

from strategic areas to advance the technology to licensure and use. A point-of-care test for 

improved surveillance and outbreak response was identified as another priority innovation 

and a potential game changer for MR elimination. Other important priority research 

questions addressed key areas, often overlapping, for elimination, including: (1) improving 

vaccine delivery, (2) developing innovative planning tools and implementation methods to 

identify target populations and characterize chains of transmission, (3) strengthening 

surveillance to better monitor progress towards elimination,(4) generating evidence for 

country decision-making, and (5) developing tools to better use data for advocacy and 

decision-making.

The interpretation of these results is subject to at least three limitations. First, the a priori 
frame of four strategic areas for this process, limited the scope of research that could be 

considered, potentially excluding important research priorities that fell outside of the process 

framework. A second limitation was that groups prioritized areas independent of each other, 

resulting in similar research topics being prioritized by multiple workgroups, such as 

microarray patches, though being identified by more than one workgroup emphasized the 

question as a high priority. Third, while the process made efforts to reflect the practical 

research needs and input from the operational level, particularly through the web-based 

survey, the final participants of the workgroups might have biased results toward their own 

areas of knowledge and interest. Future prioritization processes may require newer 

techniques being developed to improve the process [64,65].

The current research priorities evolved from the results from previous prioritization activities 

completed in 2011 and 2015 [13,16]. However, some previous research topics have remained 

a priority because they remained unresolved; topics that continued to be priorities included 
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development of a microarray patch, identification of effective strategies to increase routine 

immunization coverage, and improvement of laboratory surveillance tools. Compared with 

previously identified priorities, there was a shift toward research and innovation for better 

use of data for decision-making at the national level, especially to identify susceptible 

populations, and less emphasis on understanding transmission pathways in specific settings. 

The current research prioritization process focused on the four programmatic elimination 

strategies of the M&RI, resulting in an increased emphasis on research to advance demand 

creation and communication techniques.

In addition to establishing a research agenda, a research program with funding mechanisms 

is needed for new research activities and for developing and testing innovations, as was 

emphasized by the M&RI mid-term review [8]. To achieve this, approaches such as 

establishing a M&RI research funding mechanism, including a ‘small grants’ fund, is 

needed. This would ensure that key priority research receives funding in a coordinated 

manner to generate evidence and new tools needed to support policy and strategy. 

Establishing a research program would enable M&RI partners to continue to set priorities, 

fund high-priority research activities, and provide a forum where current and future research 

proposals can be discussed to advance efforts to achieve global and regional elimination 

goals. A similar platform exists for polio eradication with committed annual support for the 

Polio Research Committee that provides coordination for setting research priorities, funding 

research, and providing a forum to discuss current and future research activities [66]. This 

approach has dramatically influenced strategies and progress towards polio eradication [67]; 

for example, research leading the availability of type-specific monovalent and bivalent oral 

polio vaccines was a “game-changer”, resulting in the deployment of monovalent vaccines in 

2005 and bivalent vaccine in 2009 [12]. Currently, measles and rubella research has limited 

capacity and funding from partners, foundations, and donor agencies [9,68]. Future 

commitments from partners will be needed to build capacity and develop a plat-form for 

improved coordination with adequate and predictable resources for research and innovation 

to address these identified priorities.
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Fig. 1. 
The research cycle for driving program improvements to accelerate elimination activities for 

measles and rubella, Measles & Rubella Initiative research prioritization process, 2016.
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Fig. 2. 
The four-step process for the Measles & Rubella Initiative research prioritization process, 

2016.
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