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EXECUTIVE SUMMARY
BACKGROUND
The COVID-19 pandemic has caused disruptions to the functioning of societies and their health 
systems. The International Society of Global Health (ISoGH) sought to systematically identify 
leading research priorities needed for strengthening future pandemic preparedness and 
response across countries.

METHODS 
The International Society of Global Health (ISoGH) used the Child Health and Nutrition Research 
Initiative (CHNRI) method to identify research priorities for future pandemic preparedness. 
Eighty experts in global health, translational and clinical research identified 163 research ideas, 
of which 42 experts then scored based on five pre-defined criteria that were selected for this 
exercise: (i) feasibility and answerability; (ii) potential for burden reduction; (iii) potential for 
a paradigm shift; (iv) potential for translation and implementation; and (v) impact on equity. 
Intermediate Criterion-Specific Scores and overall Research Priority Scores were calculated 
from the mean of individual scores for each research idea. The bootstrap (N=1000) was used to 
compute the 95% confidence intervals.

KEY RESULTS 
Key priorities included: 
	 • strengthening health systems, 
	 • rapid vaccine and treatment production, 
	 • improving international cooperation, and 
	 • enhancing surveillance efficiency. 

Other priorities included: 
	 • learning from COVID-19, 
	 • managing supply chains, 
	 • identifying planning gaps, and 
	 • promoting equitable interventions.

The remaining questions in the top 10 were:
	 • clarifying paediatric case-fatality rates (CFR) in LMICs, and
	 • identifying effective strategies for community engagement against COVID-19 in 
		  different LMIC contexts.

We compared this CHNRI-based outcome with the 14 research priorities generated and ranked 
by ChatGPT, encountering both striking similarities and clear differences.

INTERPRETATION 
Priority setting processes based on human crowdsourcing, such as the CHNRI method, and the 
ChatGPT output, are both valuable as they complement and strengthen each other. The priorities 
identified by ChatGPT were more grounded in theory, while those identified by CHNRI were 
guided by recent practical experiences. Addressing these priorities, along with improvements in 
health planning, equitable community-based interventions, and the capacity of primary health 
care, is vital for better pandemic preparedness and response in many settings..
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INTRODUCTION
THE EMERGENCE OF COVID-19 PRECIPITATED AN UNPARALLELED GLOBAL CRISIS 
THAT EXPOSED THE FRAGILITY OF HEALTH SYSTEMS AND POOR PANDEMIC PLANNING 
WORLDWIDE [1,2]. The pandemic led to job losses, disrupted education, exacerbated food 
insecurity, and strained healthcare systems, even in nations once lauded as the champions 
for pandemic and emerging infections readiness [3-5]. Notably, the pandemic highlighted and 
exacerbated disparities in healthcare access and outcomes between high-income countries 
(HICs) and low- and middle-income countries (LMICs) [6-8]. According to the latest World Health 
Organization (WHO) statistics, as of 5 July 2023, LMICs accounted for over 58% of COVID-19 
deaths globally [9]. Although the WHO has declared that COVID-19 is no longer a global health 
emergency, the pandemic’s impact will be long-lasting, underscores the need for research to 
inform pandemic preparedness globally.

The COVID-19 pandemic highlighted the pivotal role of preparedness and governance in 
managing infectious disease outbreaks [10]. Numerous studies have demonstrated that 
these factors are independently associated with the severity of the pandemic. While some 
HICs executed an effective response, LMICs have endured a disproportionate burden. In 
particular, the pandemic revealed the fragility of health systems in many nations and their 
lack of readiness to tackle infectious disease outbreaks. This underscores the pressing need 
for establishing resilient and coordinated systems for detecting, preventing, and responding 
to such crises. Furthermore, the pandemic has intensified existing health disparities globally, 
placing marginalized communities and vulnerable populations at heightened risk of infection, 
severe illness, and death [10, 11]. Indeed, in many settings, poor, voiceless and marginalised 



population groups were the most affected, underpinning addressing key social determinants, 
such as poverty and inequity, is equally important to tackle future pandemics and strengthen 
global health security [12, 13].

Defining research priorities for global pandemic preparedness post-COVID-19 is critical, 
especially for LMICs with limited resources in global health and the persistent underinvestment. 
Such prioritization can inspire leaders, researchers, and stakeholders to tackle this burden, 
guide policymakers, and inform funding organizations with evidence-based interventions for 
enhancing pandemic preparedness in these settings. The process of setting research priorities 
has played a vital role in shaping the global health agenda in the 21st century. Previous 
approaches to priority-setting have included surveys [14, 15], expert input [16], the Delphi 
method [17], and mixed methods [18]. The Child Health and Nutrition Research Initiative 
(CHNRI) method has emerged as the most widely used, transparent, systematic, and replicable 
prioritization process that can also engage all relevant stakeholders [19-21]. This method has 
successfully facilitated decision-making and consensus development in diverse fields of global 
health, making it a valuable tool for determining research priorities in post-COVID-19 global 
pandemic preparedness [21-26]. We used the CHNRI method to establish global research and 
development priorities for pandemic preparedness.

We also used ChatGPT’s generated output to compare human and artificial intelligence (AI)-
generated research priorities. ChatGPT presented us with a remarkable opportunity to 
compare the input that was crowdsourced from the group of experts to that of AI. The papers 
based on the CHNRI method occasionally drew questions whether the results by some other 
group of experts would provide a different set of priorities. This is the first paper that compares 
the results of human collective opinion (assembled through the CHNRI process) and human 
collective knowledge (as stored in, and generated by, ChatGPT).
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MATERIALS  
AND METHODS
THIS STUDY WAS BASED ON THE CHNRI PROCESS, WHICH FIRSTLY INVITED ACTIVE MEMBERS 
OF THE INTERNATIONAL SOCIETY OF GLOBAL HEALTH (ISOGH) AS THE POOL OF EXPERTS 
TO PARTICIPATE IN THE PRIORITY-SETTING PROCESS BASED ON CROWDSOURCING. 
A SUMMARY OF THE CHNRI METHOD IS GIVEN IN BOX 1

THE MANAGEMENT AND CONSULTATION GROUP
To guide this research prioritization exercise, we established a Management and Consultation 
Group (MCG) affiliated with the International Society of Global Health (ISoGH), which previously 
used the CHNRI method in 2022 to set research priorities to address the burden of COVID-19 
in LMICs ([26]). The ISoGH is a not-for-profit professional society based in Edinburgh, United 
Kingdom, actively engaged in setting global health research priorities, fostering health research 
capacity in LMICs, and providing open-access platforms for knowledge dissemination. We 
developed a protocol to guide this process in accordance with the revised guidelines for the 
CHNRI method application ([27, 28, 30-32]). The MCG defined the objectives and context of 
the prioritization exercise. Additionally, the MCG coordinated various stages of the priority-
setting exercise, including the definition of final criteria, development of a scoring approach, 
establishment of timelines, and invitation of relevant experts. This collaborative effort led to 
the establishment of a structured and systematic process for setting research priorities.

INVITATION OF EXPERTS
The MCG invited ISoGH members from more than 100 countries worldwide to participate in 
this exercise if they felt that they had sufficient expertise. In the first phase, e-mails were sent 
to all ISoGH members and affiliates (nearly 1000 names), soliciting their participation with 
details of the objectives and context of the exercise. During the second phase, all members 
who declared both their interest and expertise were asked to generate a minimum of three 
research ideas they deemed to be “research priorities for global pandemic preparedness in 
the post-COVID-19 era”. 

A total of 61 ISoGH members responded by providing three or more research ideas. The MCG 
subsequently scrutinized the submitted research ideas, eliminated duplicates, and ensured 
that the phrasing of each idea permitted scoring against pre-defined criteria and represented 
all key areas. This process yielded a consolidated list of 163 unique research ideas that 
demonstrated considerable diversity in both research type and area. The final list of 163 
research ideas was organized into seven sub-themes: (i) improving health system capacity 
and resilience (30 ideas); (ii) enhancing surveillance, monitoring, and evaluation (37 ideas); 
(iii) improving risk communication and health promotion (25 ideas); (iv) fostering policy, 
planning, and decision-making (32 ideas); (v) improving global coordination, collaboration 
and partnerships (15 ideas); (vi) promoting equitable access (20 ideas); and (vii) fostering 
innovations and new technologies (21 ideas). Some ideas were listed under multiple 
subthemes, leading to the overall number in this breakdown exceeding 163.

In the third phase, ISoGH members were re-invited to systematically score these ideas using 
the five pre-agreed priority-setting criteria: feasibility and answerability, impact on burden 
reduction, potential for a paradigm shift, potential for translation and implementation, and 
equity. They scored the ideas based on four response options that were provided: 0 (unlikely 
to meet the criterion); 1 (likely to meet the criterion); or left blank if the expert felt inadequately 
informed to make a judgment. If the expert possessed sufficient knowledge on the topic but 



remained uncertain, they were instructed to enter the value “0.5”, although this practice was 
generally discouraged. The scoring was conducted without weighting or adjustments.

RESEARCH CONTEXT AND CRITERIA
The context and the criteria for scoring were defined in line with recommendations from the 
previous exercises and guidelines ([28]). The geographic context was defined as the whole 
globe. The timeframe for expecting proposed research ideas was defined as “long-term”, 
taking into account the enduring impact of the COVID-19 pandemic and the lasting nature 
of pandemic preparedness initiatives. The age group of people affected by COVID-19 was 
defined as “all ages”, while the target population included “all populations”.

BOX 1: THE CHNRI METHOD IN BRIEF.
The CHNRI method is a systematic, transparent, and democratic approach to priority setting for 
health research and health interventions. It is based on a collective opinion obtained from the 
participants who are experts in the field. It is based on crowdsourcing, through which researchers 
propose and score many research ideas against a pre-defined set of priority-setting criteria. It also 
has mechanisms to involve relevant stakeholders - including patients, carers and support groups - 
ensuring their ownership in the outcomes. 

The CHNRI method has been used in more than 150 published studies led by multilateral 
organisations (e.g. World Health Organization (WHO), United Nations Children’s Fund (UNICEF)), 
national governments (e.g. China, India, and South Africa), and funders (e.g. The Bill and Melinda Gates 
Foundation) to set research priorities in areas ranging from the reduction of global child mortality, 
chronic non-communicable diseases or disability to the efficient execution of national health plans. 
The recognised advantages of this method include: (i) its systematic nature; (ii) transparency and 
replicability; (iii) clearly defined context and criteria; (iv) involvement of the funders, stakeholders 
and policymakers; (v) a structured way of obtaining information; (vi) informative and intuitive 
quantitative outputs; (vii) studying the level of agreement over each proposed research idea; and 
(viii) independent scoring of many experts, thus limiting the influence of individuals on the rest 
of the group. Previous experiences and statistical simulations found considerable convergence of 
collective expert opinion leading to stable and replicable results.

MCG members carefully considered the context of this exercise according to the CHNRI 
framework and revised the criteria most frequently employed in prior CHNRI exercises. Based 
on the context of this exercise and further consultations, five independent criteria were agreed 
upon by the MCG members for this exercise. They were then used to discriminate between the 
many proposed research ideas. Those criteria were:

(i)	 Feasibility and answerability – “Would you say that the proposed research would likely be 
	 feasible and successful in reaching the proposed endpoint?”

(ii)	 Potential for burden reduction – “Would you say that this research has a potential to 
	 markedly reduce the impact of a new pandemic on patients, caregivers and society 
	 (especially in LMICs?)”

(iii)	Potential for a paradigm shift – “Would you say that this research is likely to result in a 
	 “paradigm shift” that could change and improve our current approaches to the problem of 
	 pandemic preparedness?”

(iv)	Potential for translation and implementation – “To the best of your knowledge and 
	 experience, would you say that the proposed research would likely lead to practical 
	 application, implementation of new knowledge and/or be deliverable at scale?”

(v)	 Impact on equity – “Would you say that the proposed research would be likely to improve  
	 equity among the sufferers affected by the new pandemic, their carers, and in the society as 
	 a whole?”
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TABLE 1: 
The 15 highest-scoring research priorities related to addressing the burden of COVID-19 in LMIC. The priorities were ranked according to their overall “Research Priority Score” (RPS), while the last column 
denotes “Average Expert Agreement” (AEA).

RANK QUESTION Feasibility and 
Answerability

Potential  
for Burden  
Reduction

Potential for a 
Paradigm Shift

Potential for 
Translation 

and  
Implementa-

tion

Impact  
on Equity RPS AEA

1 Identifying effective strategies to scale up the production of vaccines and medicines in 
LMICs (e.g., regional vaccine hubs, technical transfer, human resource training)

0.878 (0.756 - 
0.951)

0.890 (0.768 - 
0.963)

0.744 (0.590 - 
0.859)

0.862 (0.725 - 
0.950)

0.923 (0.795 - 
0.974)

0.860 (0.805 
- 0.900)

0.602 (0.536 
- 0.675)

2 Identifying effective strategies for the WHO and other international organizations to 
promote their support for pandemic preparedness in LMICs

0.893 (0.774 - 
0.964)

0.857 (0.714 - 
0.929)

0.738 (0.595 - 
0.857)

0.750 (0.600 - 
0.875)

0.951 (0.829 - 
1.000)

0.838 (0.783 
- 0.884)

0.626 (0.558 
- 0.673)

3 Identifying effective approaches to improve timeliness and accuracy of pandemic 
surveillance, monitoring and evaluation

0.902 (0.780 - 
0.976)

0.905 (0.786 - 
0.976)

0.774 (0.631 - 
0.881)

0.888 (0.750 - 
0.962)

0.700 (0.550 - 
0.825)

0.834 (0.778 
- 0.883)

0.610 (0.546 
- 0.665)

4 Evaluate approaches to sustain supply chains and avoid depletion of medical stocks 
during rapid surge of cases

0.854 (0.732 - 
0.939)

0.902 (0.780 - 
0.976)

0.732 (0.585 - 
0.854)

0.878 (0.756 - 
0.951)

0.750 (0.600 - 
0.875)

0.824 (0.765 
- 0.870)

0.600 (0.543 
- 0.653)

5 Summarizing the key lessons learnt from the COVID-19 pandemic at a local, national, 
and international level to improve preparedness for future pandemics

0.929 (0.810 - 
0.976)

0.881 (0.762 - 
0.952)

0.683 (0.537 - 
0.817)

0.821 (0.690 - 
0.917)

0.775 (0.625 - 
0.900)

0.819 (0.763 
- 0.867)

0.586 (0.526 
- 0.645)

6 Studying the local contexts in LMICs to develop equitable community-based 
interventions that can mitigate the effects of the pandemic

0.838 (0.688 - 
0.925)

0.951 (0.829 - 
1.000)

0.683 (0.537 - 
0.805)

0.731 (0.577 - 
0.846)

0.866 (0.732 - 
0.951)

0.814 (0.757 
- 0.864)

0.581 (0.520 
- 0.639)

7 Identify gaps in planning and implementation of the programs to combat pandemics 
in LMICs

0.938 (0.825 - 
0.988)

0.875 (0.750 - 
0.950)

0.692 (0.538 - 
0.821)

0.788 (0.649 - 
0.888)

0.744 (0.590 - 
0.846)

0.808 (0.750 
- 0.856)

0.566 (0.510 
- 0.630)

8
Developing effective approaches to improve and maintain supply chains (donation and 
purchase, distribution, continuous supply, local production) of medicines and all other 
goods

0.903 (0.778 - 
0.972)

0.821 (0.667 - 
0.923)

0.692 (0.538 - 
0.821)

0.821 (0.679 - 
0.910)

0.806 (0.645 - 
0.917)

0.807 (0.749 
- 0.8600)

0.573 (0.513 
- 0.629)

9 Developing approaches to improve availability and timely roll-out of vaccines and 
medicines rapidly developed to tackle new pandemics

0.869 (0.738 - 
0.952)

0.940 (0.833 - 
0.988)

0.634 (0.463 - 
0.780)

0.762 (0.619 - 
0.869)

0.805 (0.659 - 
0.902)

0.803 (0.745 
- 0.851)

0.564 (0.510 
- 0.623)

10
Explore approaches to strengthening the primary care (as the most accessible and 
equitable point of care) in pandemic response, to include vaccination, surveillance, 
diagnosis and treatment

0.810 (0.667 - 
0.905)

0.952 (0.838 - 
1.000)

0.667 (0.500 - 
0.810)

0.762 (0.619 - 
0.869)

0.810 (0.667 - 
0.905)

0.800 (0.743 
- 0.850)

0.580 (0.526 
- 0.634)

11 Studying barriers to equal access to diagnosis, consultation, and treatments for disad-
vantaged groups (including people with disabilities, children, minorities, etc.)

0.890 (0.768 - 
0.963)

0.700 (0.550 - 
0.825)

0.671 (0.512 - 
0.805)

0.750 (0.600 - 
0.862)

0.854 (0.720 - 
0.939)

0.773 (0.717 
- 0.825)

0.513 (0.463 
- 0.565)

12 Identify strategies that can be used to address the mental health burden of a 
pandemic in low mental health resource settings

0.829 (0.695 - 
0.915)

0.780 (0.634 - 
0.878)

0.622 (0.476 - 
0.768)

0.793 (0.646 - 
0.890)

0.829 (0.683 - 
0.927)

0.771 (0.710 
- 0.822)

0.525 (0.479 
- 0.581)

13 Developing an accurate and reliable pandemic preparedness index to support LMICs 
in their pandemic preparedness planning

0.825 (0.675 - 
0.925)

0.838 (0.700 - 
0.925)

0.712 (0.550 - 
0.838)

0.762 (0.612 - 
0.875)

0.675 (0.525 - 
0.800)

0.762 (0.700 
- 0.815)

0.542 (0.489 
- 0.588)

14 Identifying the challenges to supplying and delivering vaccines safely and efficiently in 
LMICs

0.857 (0.714 - 
0.929)

0.810 (0.667 - 
0.905)

0.588 (0.438 - 
0.725)

0.702 (0.548 - 
0.833)

0.833 (0.690 - 
0.929)

0.760 (0.695 
- 0.812)

0.550 (0.503 
- 0.597)

15 Designing behavioral strategies to improve public compliance and buy-in for infection 
control measures

0.789 (0.632 - 
0.895)

0.872 (0.744 - 
0.949)

0.763 (0.605 - 
0.868)

0.737 (0.579 - 
0.868)

0.641 (0.487 - 
0.795)

0.760 (0.693 
- 0.818)

0.577 (0.542 
- 0.617)



TABLE 1: 
The 15 highest-scoring research priorities related to addressing the burden of COVID-19 in LMIC. The priorities were ranked according to their overall “Research Priority Score” (RPS), while the last column 
denotes “Average Expert Agreement” (AEA).

RANK QUESTION Feasibility and 
Answerability

Potential  
for Burden  
Reduction

Potential for a 
Paradigm Shift

Potential for 
Translation 

and  
Implementa-

tion

Impact  
on Equity RPS AEA

1 Identifying effective strategies to scale up the production of vaccines and medicines in 
LMICs (e.g., regional vaccine hubs, technical transfer, human resource training)

0.878 (0.756 - 
0.951)

0.890 (0.768 - 
0.963)

0.744 (0.590 - 
0.859)

0.862 (0.725 - 
0.950)

0.923 (0.795 - 
0.974)

0.860 (0.805 
- 0.900)

0.602 (0.536 
- 0.675)

2 Identifying effective strategies for the WHO and other international organizations to 
promote their support for pandemic preparedness in LMICs

0.893 (0.774 - 
0.964)

0.857 (0.714 - 
0.929)

0.738 (0.595 - 
0.857)

0.750 (0.600 - 
0.875)

0.951 (0.829 - 
1.000)

0.838 (0.783 
- 0.884)

0.626 (0.558 
- 0.673)

3 Identifying effective approaches to improve timeliness and accuracy of pandemic 
surveillance, monitoring and evaluation

0.902 (0.780 - 
0.976)

0.905 (0.786 - 
0.976)

0.774 (0.631 - 
0.881)

0.888 (0.750 - 
0.962)

0.700 (0.550 - 
0.825)

0.834 (0.778 
- 0.883)

0.610 (0.546 
- 0.665)

4 Evaluate approaches to sustain supply chains and avoid depletion of medical stocks 
during rapid surge of cases

0.854 (0.732 - 
0.939)

0.902 (0.780 - 
0.976)

0.732 (0.585 - 
0.854)

0.878 (0.756 - 
0.951)

0.750 (0.600 - 
0.875)

0.824 (0.765 
- 0.870)

0.600 (0.543 
- 0.653)

5 Summarizing the key lessons learnt from the COVID-19 pandemic at a local, national, 
and international level to improve preparedness for future pandemics

0.929 (0.810 - 
0.976)

0.881 (0.762 - 
0.952)

0.683 (0.537 - 
0.817)

0.821 (0.690 - 
0.917)

0.775 (0.625 - 
0.900)

0.819 (0.763 
- 0.867)

0.586 (0.526 
- 0.645)

6 Studying the local contexts in LMICs to develop equitable community-based 
interventions that can mitigate the effects of the pandemic

0.838 (0.688 - 
0.925)

0.951 (0.829 - 
1.000)

0.683 (0.537 - 
0.805)

0.731 (0.577 - 
0.846)

0.866 (0.732 - 
0.951)

0.814 (0.757 
- 0.864)

0.581 (0.520 
- 0.639)

7 Identify gaps in planning and implementation of the programs to combat pandemics 
in LMICs

0.938 (0.825 - 
0.988)

0.875 (0.750 - 
0.950)

0.692 (0.538 - 
0.821)

0.788 (0.649 - 
0.888)

0.744 (0.590 - 
0.846)

0.808 (0.750 
- 0.856)

0.566 (0.510 
- 0.630)

8
Developing effective approaches to improve and maintain supply chains (donation and 
purchase, distribution, continuous supply, local production) of medicines and all other 
goods

0.903 (0.778 - 
0.972)

0.821 (0.667 - 
0.923)

0.692 (0.538 - 
0.821)

0.821 (0.679 - 
0.910)

0.806 (0.645 - 
0.917)

0.807 (0.749 
- 0.8600)

0.573 (0.513 
- 0.629)

9 Developing approaches to improve availability and timely roll-out of vaccines and 
medicines rapidly developed to tackle new pandemics

0.869 (0.738 - 
0.952)

0.940 (0.833 - 
0.988)

0.634 (0.463 - 
0.780)

0.762 (0.619 - 
0.869)

0.805 (0.659 - 
0.902)

0.803 (0.745 
- 0.851)

0.564 (0.510 
- 0.623)

10
Explore approaches to strengthening the primary care (as the most accessible and 
equitable point of care) in pandemic response, to include vaccination, surveillance, 
diagnosis and treatment

0.810 (0.667 - 
0.905)

0.952 (0.838 - 
1.000)

0.667 (0.500 - 
0.810)

0.762 (0.619 - 
0.869)

0.810 (0.667 - 
0.905)

0.800 (0.743 
- 0.850)

0.580 (0.526 
- 0.634)

11 Studying barriers to equal access to diagnosis, consultation, and treatments for disad-
vantaged groups (including people with disabilities, children, minorities, etc.)

0.890 (0.768 - 
0.963)

0.700 (0.550 - 
0.825)

0.671 (0.512 - 
0.805)

0.750 (0.600 - 
0.862)

0.854 (0.720 - 
0.939)

0.773 (0.717 
- 0.825)

0.513 (0.463 
- 0.565)

12 Identify strategies that can be used to address the mental health burden of a 
pandemic in low mental health resource settings

0.829 (0.695 - 
0.915)

0.780 (0.634 - 
0.878)

0.622 (0.476 - 
0.768)

0.793 (0.646 - 
0.890)

0.829 (0.683 - 
0.927)

0.771 (0.710 
- 0.822)

0.525 (0.479 
- 0.581)

13 Developing an accurate and reliable pandemic preparedness index to support LMICs 
in their pandemic preparedness planning

0.825 (0.675 - 
0.925)

0.838 (0.700 - 
0.925)

0.712 (0.550 - 
0.838)

0.762 (0.612 - 
0.875)

0.675 (0.525 - 
0.800)

0.762 (0.700 
- 0.815)

0.542 (0.489 
- 0.588)

14 Identifying the challenges to supplying and delivering vaccines safely and efficiently in 
LMICs

0.857 (0.714 - 
0.929)

0.810 (0.667 - 
0.905)

0.588 (0.438 - 
0.725)

0.702 (0.548 - 
0.833)

0.833 (0.690 - 
0.929)

0.760 (0.695 
- 0.812)

0.550 (0.503 
- 0.597)

15 Designing behavioral strategies to improve public compliance and buy-in for infection 
control measures

0.789 (0.632 - 
0.895)

0.872 (0.744 - 
0.949)

0.763 (0.605 - 
0.868)

0.737 (0.579 - 
0.868)

0.641 (0.487 - 
0.795)

0.760 (0.693 
- 0.818)

0.577 (0.542 
- 0.617)
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DATA ANALYSIS
BASED ON THE INPUT FROM THE EXPERT SCORES, THE MCG MEMBERS GENERATED 
INTERMEDIATE “CRITERION-SPECIFIC SCORES” (CSS) BY CALCULATING THE MEAN OF 
INDIVIDUAL SCORES FOR EACH RESEARCH IDEA (ACROSS EACH CRITERION) RECEIVED 
FROM ALL EXPERTS.  All CSS ranged from 0 to 100%. Initially, we first calculated the research 
priority scores (RPS). for every idea according to each criterion, and then combined the 
criterion-specific scores into overall RPS scores. We used bootstrap (N = 1000) to compute the 
95% confidence intervals (95% CIs). To provide insight into the level of agreement among the 
scorers, an improved version of the average expert agreement score based on information 
theory (“AEA-e”) was proposed, defined as the exponential of the negative entropy. Entropy 
is a widely used information criterion to quantify uncertainty; in this case, higher entropy 
implied greater uncertainty and less agreement. In contrast to the original AEA, which only 
used the most frequent score class for calculation. The “AEA-e” metric took all score classes 
into consideration simultaneously, offering a robust theoretical guided interpretation. It had a 
lower bound of 1/3 and an upper bound of 1. Below is the “AEA-e” formula:

To assess the diversity of expert scoring, we performed hierarchical clustering on both the 
overall scores and those within each criterion. All analyses were conducted using Python 
version 3.7.1.

The use of ChatGPT
WE PROMPTED CHATGPT WITH A QUESTION TO “PLEASE DEFINE AND LIST, IN ORDER 
OF IMPORTANCE, THE GREATEST RESEARCH PRIORITIES FOR GLOBAL PANDEMIC 
PREPAREDNESS” (ON 28 JUL 2023). WE PRESENT THE OUTPUT IN BOX 2.

RESULTS
Table 1 shows the 15 highest-scoring research priorities. Four (1st, 4th, 8th, 10th) of the top 
10 research ideas prioritized enhancing health systems’ capacity and resilience. Approximately 
one-third (six, including two of the 10 highest scoring ideas) of the 20 top-ranked research 
priorities involved subtheme “promoting equitable access”. The top three research ideas aimed 
to identify effective strategies to strengthen pandemic preparedness and response in LMICs. 

The first (RPS 0.860 [95% CI: 0.805 -0.900], AEA-e 0.602 [95% CI: 0.536 -0.675]) focused on 
exploring effective methods to scale up vaccine and medicine production in LMICs, such as 
establishing regional vaccine hubs, promoting technical transfer, and providing intensive 
human resource training. The second-ranked idea (RPS 0.838 [95% CI: 0.783 -0.884], AEA-e 
0.626 [95% CI: 0.558 -0.673]) aimed to identify effective strategies for the WHO and other 
international organizations to enhance support for improving pandemic preparedness in 
resource-limited settings. The third-ranked idea (RPS 0.834 [95% CI: 0.778 -0.883], AEA-e 0.610 
[95% CI: 0.546 -0.665]) sought effective approaches to advance the timeliness and accuracy of 
pandemic surveillance, monitoring, and evaluation.

The 4th and 7th priority ideas aimed to evaluate approaches for sustaining supply chains and 
identifying gaps in planning and implementing health programs against pandemics in LMICs. The 
5th priority idea focused on summarizing key lessons from COVID-19 at the local, national, and 
global levels to enhance future pandemic preparedness. The 6th research priority idea focused 



on studying local contexts in LMICs to develop equitable community-based interventions. The 
8th and 9th ideas targeted the development of approaches to ensure the timely availability and 
supply chains of medicines and other essential goods. The 10th research priority investigated 
methods to strengthen primary care in pandemic response, including vaccination, surveillance, 
diagnosis, and treatment.

BOX 2: THE OUTPUT FROM CHATGPT (V. 3.5) WHEN PROMPTED WITH A QUESTION TO “PLEASE 
DEFINE AND LIST, IN ORDER OF IMPORTANCE, THE GREATEST RESEARCH PRIORITIES FOR GLOBAL 
PANDEMIC PREPAREDNESS” (ON 28 JUL 2023):

Global pandemic preparedness is a critical area of research that requires ongoing efforts and 
continuous improvement. As of my last update in September 2021, the following list represents the 
greatest research priorities for pandemic preparedness, listed in order of importance:

1. Vaccine Development and Accelerated Approval: Developing effective vaccines against a wide 
range of pathogens and streamlining the approval process are vital to respond rapidly to emerging 
infectious diseases. Research should focus on novel vaccine platforms, universal vaccines, and 
efficient production and distribution methods.

2. Antiviral Therapeutics: Developing antiviral drugs that can effectively treat a broad spectrum of 
viruses is crucial. Research should target viral replication mechanisms and identify potential drug 
targets to create effective therapeutics.

3. Surveillance and Early Detection Systems: Improving global surveillance networks, including real-
time data sharing, early warning systems, and advanced diagnostic technologies, can significantly 
enhance the ability to detect and respond quickly to outbreaks.

4. Public Health Infrastructure and Response: Strengthening public health systems globally is 
essential. Research should focus on optimizing response protocols, communication strategies, and 
resource allocation during pandemics.

5. One Health Approach: Understanding the interconnectedness of human, animal, and 
environmental health is vital for early detection and prevention of zoonotic diseases. Research 
should emphasize the collaboration between human and veterinary medicine.

6. Behavioral and Social Sciences: Investigating human behavior during pandemics, including 
risk perception, adherence to public health measures, and effective communication strategies, is 
essential to tailor interventions and improve compliance.

7. Pathogen Characterization and Genomics: Rapidly identifying and characterizing pathogens 
during outbreaks is crucial for devising targeted response strategies. Genomic research can aid in 
tracing the origin, spread, and evolution of pathogens.

8. Global Coordination and Governance: Researching effective global coordination and governance 
structures can improve international collaboration, resource sharing, and coordinated responses 
during pandemics.

9. Medical Supply Chain and Stockpiling: Researching efficient and resilient medical supply chains, 
including the stockpiling of essential medical equipment and supplies, can help ensure sufficient 
resources during emergencies.

10. Vulnerable Populations: Understanding the unique challenges faced by vulnerable populations, 
such as the elderly, immunocompromised individuals, and marginalized communities, is crucial 
for developing inclusive and equitable pandemic response strategies.11. Risk Communication 
and Misinformation: Researching effective risk communication strategies and combatting 
misinformation can improve public understanding, trust in public health institutions, and adherence 
to preventive measures.

12. Innovative Technologies: Exploring and developing innovative technologies such as AI, big data 
analytics, telemedicine, and remote monitoring can enhance pandemic response capabilities.

13. Ethical Considerations: Research should delve into the ethical implications of pandemic 
preparedness and response, including issues of equity, privacy, and resource allocation.

14. Economic and Social Impact Analysis: Understanding the economic and social impacts of 
pandemics can inform policies that mitigate the negative effects on livelihoods and societies.

These priorities are not exhaustive, and the field of pandemic preparedness is continually evolving. 
Continuous research, international collaboration, and investment in public health infrastructure are 
necessary to effectively address future pandemics and protect global health.
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Other topics among the 20 highest-scoring ideas were specific to studying barriers to equal 
access to diagnosis and treatment for disadvantaged groups, identifying strategies to address 
the mental health burden in low-resource settings, and developing a reliable pandemic 
preparedness index for LMICs. The importance of identifying challenges to supplying and 
delivering vaccines safely and efficiently in LMICs and designing behavioral strategies to improve 
public compliance with infection control measures was also highlighted. The remaining ideas in 
the 16th to 20th list focus on enhancing pandemic preparedness in LMICs through strategies like 
increased funding from HICs, improved vaccine development technology and equity, effective 
data sharing practices for epidemic surveillance; Moreover, ideas also included a framework for 
mitigating and monitoring medical product shortages, and an assessment of the Early Warning 
Outbreak Recognition System (EWORS) based on the One Health approach.

The output from ChatGPT is presented in Box 2. Clearly, the rapid development and accelerated 
approval and roll-out of vaccines and medicines (antivirals) are at the two top spots – which 
corresponds to the top priority identified by the ISoGH members. Survellance and early detection 
is at the 3rd spot in both exercises, which is another striking similarity. However, the 2nd priority 
of the ISoGH exercise – on the improved role for the WHO and other organisations – did not 
feature as prominently in ChatGPT’s output, although it was broadly covered as the ChatGPT’s 
8th priority. 

Next identified research priorities in the CHNRI-based exercise were dominated by concerns 
over supply chains and health systems’ capacity, which is also broadly covered by the ChatGPT’s 
4th priority, suggesting another similar and mutually supportive ranking. Then, ChatGPT ranked 
the “One health” approach and tracing pathogens genomically across species as the 5th and the 
7th priority, while in the CHNRI exercise this was captured by the priority questions ranked 20th 
(specifically) and 5th (more generally).

Both exercises placed value to behavioural and social sciences in the pandemic – ChatGPT ranked 
this as the 6th priority, while in the CHNRI exercise it was part of research questions ranked 
13th and 15th. Furthermore, ChatGPT identified the challenges with the supply chain as the 
9th priority, while this research theme was more prominent in the CHNRI exercise, ranked 4th, 
8th, 14th and 19th. The 10th priority identified by ChatGPT – “Vulnerable populations” – is given 
higher prominence in the CHNRI exercise, where this was an important element of the questions 
ranked 6th, 9th, 11th, 12th and 16th. The priorities ranked 11th to 13th by ChatGPT (e.g., risk 
communication and misinformation, innovative technologies, and ethical considerations) were 
also captured in the Top 20 CHNRI priority questions. One specific research priority which 
ChatGPT still ranked highly, while the CHNRI didn’t have it among the top 20 questions, is 
“economic and social impact analysis”.

DISCUSSION
As the pandemic evolved and with the recent WHO determination that the pandemic is no 
longer classified as a Public Health Emergency of International Concern, it has become crucial 
to understand how LMICs can enhance their pandemic preparedness for future emergencies, 
especially in the context of scarce resources and other health systems challenges. In this study, 
four of the top ten ideas (1st, 5th, 9th, 10th) prioritized optimizing production and supply chains 
for vaccines and medicines, preventing depletion of medical stocks during a surge, maintaining 
supply chain efficiency, and strengthening primary care delivery infrastructure for effective 
pandemic response. Three of the top ten ideas aimed to understand how to improve planning 
and response to future pandemics by learning from COVID-19 experiences in sustaining supply 
chains, avoiding shortages, and addressing related gaps in LMICs. Developing locally appropriate, 
equitable community-based interventions and improving availability of new vaccines and 
treatments during pandemics (7th, 8th), identifying effective strategies for international 



organizations to support strengthening pandemic preparedness in LMICs (2nd), and effective 
approaches to improve timeliness and accuracy of pandemic surveillance, monitoring and 
evaluation (3rd) were also among the most highly scoring priorities.

Research efforts focusing on effective strategies to scale up the production of vaccines and 
medicines in LMICs were found to be paramount, with the highest overall RPS of 0.863 (95% 
CI: 0.810-0.905). This research idea also ranked highly (2nd) in both the criteria of “potential for 
translation and implementation” and “impact on equity”. The COVID-19 pandemic has starkly 
exposed disparities in access to vaccines and medicines across socioeconomic levels, regions, 
and countries [33, 34]. As such, it is unsurprising that addressing this pressing issue by scaling up 
production, enhancing self-sufficiency and ensuring a more equitable distribution of essential 
healthcare resources is considered a priority. However, many experts appear to understand the 
contextual challenges in the feasibility and/or scale-up of production of vaccines and medicines 
in many LMICs [34], which reflects in the ranking of this idea as only 16th for the “feasibility and 
answerability” criterion.

Overall, identifying effective strategies for the WHO and other international organizations 
to promote their support for pandemic preparedness in LMICs was ranked 2nd, and it was 
the leading one out of the 163 proposed ideas in the criterion of “impact on equity”. In this 
pandemic, the role of the WHO and other international organizations appear to have been under-
emphasized and rarely exploited at country levels [35, 36]. This is despite available resources 
to support efforts - especially in LMICs - such as financial support, technical assistance, sharing 
information and best practices, among others [35, 36]. However, many experts thought that 
the potential of this idea for translation and implementation may be unrealistic, which resulted 
in the rank 12th for that criterion. This calls for concerted efforts among global partners to 
work together to make international support and collaboration in the response to pandemics 
implementable.

The third overall priority focused on “identifying effective approaches to improve the timeliness 
and accuracy of pandemic surveillance, monitoring, and evaluation.” This achieved top rankings 
under “potential for paradigm shift” and “potential for translation and implementation”. It 
also scored high in “feasibility and answerability” (6th) and “impact on burden reduction” 
(4th), suggesting that effective pandemic surveillance, monitoring, and evaluation should be 
attainable goals, even for many LMICs. However, in less resourced  settings, well-functioning 
surveillance, monitoring, and evaluation systems are predominantly found in urban and more 
affluent areas, making it difficult to maintain equity across regions within those countries [37, 
38]. Consequently, the “impact on equity” for this priority received a lower ranking (45th).

Ideas regarded as less important by the experts in this exercise mainly encompass topics not 
directly linked to immediate pandemic response or critical healthcare concerns. Some ideas 
focused on broader global challenges, such as sustainable development goals, climate change, and 
online education. Although important, they may not have immediate and/or direct implications 
for pandemic preparedness in many settings. Some ideas, such as describing pandemic waves, 
may have been seen as already sufficiently done. Other ideas, such as those related to career 
satisfaction, chatbots in primary healthcare, or alternative medicine practitioners, could be 
perceived as unconventional, futuristic, or overshadowed by more urgent research areas.

The comparison of the results of the CHNRI process to the ChatGPT’s output highlighted many 
striking similarities and it was useful as an additional reassurance. It seems that both collective 
human opinion and knowledge, harnessed through the CHNRI process, and ChatGPT – which, 
essentially, also harnesses human collective knowledge – came to very similar conclusions. The 
key differences between the two are that ChatGPT’s output seems very theoretical, identifying 
and listing broad research areas that should be prioritized from the existing knowledge. The 
outputs of the CHNRI process are more specific and nuanced and they are also clearly influenced 
by the recent experiences with the COVID-19 pandemic.
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