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Abstract 

For this Commentary, we selected papers from those in this journal’s Thematic Series on health research systems’ 
pandemic response. The calling notice for papers suggested possible use of a WHO framework for analysing health 
research systems (HRSs). Whilst it was not widely used in the reported studies, it did provide the basis for the two 
main, overlapping, topics for analysis in this Commentary. These, in turn, informed the selection criteria for papers. 
First, we selected papers that described the contributions made towards meeting the needs for pandemic-related 
research in at least one area we could classify as being one of the nine components of a HRS, and did so in at least 
one jurisdiction. Second, we identified papers that could contribute to an analysis of how comprehensive HRSs facili-
tated progress in meeting the needs for pandemic-related research.

Using the selection criteria, we included 13 papers in the Commentary covering research in 22 named countries, 
and many others unnamed. For the first topic, we found that for each of the nine components, we could iden-
tify at least two of the included papers, usually more, as having in some ways analysed the contributions made 
towards meeting the needs for pandemic-related research. Examples included, for coordination, the first HRS com-
ponent, a paper describing a pandemic preparedness program in Australia. For other HRS components, some papers 
analysed prioritization systems in the United Kingdom and Iran, and another, research ethics governance across Cen-
tral American countries. For the finance component, a US paper covered Operation Warp Speed’s substantial fund-
ing. Papers showed existing capacity for conducting trials contributed to rapid progress on new drugs and vaccines 
in Brazil, the United Kingdom and the United States. Included papers showed how capacity was mobilized for knowl-
edge production and how evidence, often locally produced, was used in many countries across the income range. 
Papers cited studies showing pandemic research had saved millions of lives through vaccines and repurposed drugs. 
For the second topic, evidence suggested that where there was a comprehensive HRS, especially with an overall strat-
egy, considerable progress was made.

The Commentary’s added value lies in it extracting, collating and organizing data from the 13 papers to facilitate 
analysis of HRSs. Collectively, the papers provide evidence about the benefits of strengthening HRSs, and challenges 
(including resource waste) when HRSs were not well developed. This can justify a recommendation to give serious 
consideration to WHO’s call in 2013 for a comprehensive approach to developing health research systems as fully 
as possible, in as many countries as possible. This could be particularly important before any future pandemics.
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“All nations should be producers of research as well as 
consumers…To make the best use of limited resources, 
systems are needed to develop national research agen-
das, to raise funds, to strengthen research capacity, 
and to make appropriate and effective use of research 
findings.” WHO, World Health Report, 2013 [1].

As soon as word began seeping out of Wuhan, China 
about a new virus, leading scientists were on the case. 
As early as 7 January 2020 a network of scientists from 
across China led by Yong-Zhen Zhang, along with their 
colleague Eddie Holmes from the University of Sydney, 
Australia, submitted a paper to Nature describing the 
genome sequence of what was subsequently labelled 
severe acute respiratory syndrome coronavirus 2 (SARS-
COV-2) [2, 3], but there was great demand for the 
sequence and Holmes arranged for it to be released on 
a specialist website in the United Kingdom very early on 
Saturday, 11 January 2020.

Almost instantly, the health research system (HRS) in 
Australia activated the pre-planned research platform 
of the Australian Partnership for Preparedness Research 
on Infectious Disease Emergencies (APPRISE) [4], and 
elsewhere health researchers across the globe sprang into 
action informed by the sequence. By the end of Janu-
ary 2020, a network of European scientists led by a team 
from Germany had developed the polymerase chain reac-
tion test [5, 6]; expert teams were using the sequence to 
inform development of new vaccines, including in the 
United Kingdom [7–9], Germany [10–12] and the United 
States [10, 11, 13]; and a Canadian company called 
AbCellera started successful research searching for a 
monoclonal antibody (mAb) against coronavirus disease 
2019 (COVID-19) [13, 14].

All this activity, and much more, in January 2020 gath-
ered pace and scope in the following months – contri-
butions to 2020 COVID-19 publications were made by 
authors from 158 countries across the income spectrum 
[15]. In a 2020 editorial in Health Research Policy and 
Systems, Turner and El-Jardali noted, “It turns out that, 
when the going gets tough, researchers get productive, 
collaborative and impact focused” [16].

The brief account above is extracted from parts of a 
wide-ranging article by Hanney and colleagues (2022) 
entitled: “Saving millions of lives but some resources 
squandered: emerging lessons from health research sys-
tem pandemic achievements and challenges” [13]. That 
paper analysed the response of (HRSs) in seven nations, 
as a contribution to a Thematic Series of papers in Health 
Research Policy and Systems called: “The role of the 
health research system during the COVID-19 epidemic: 
experiences, challenges and future vision”.

The calling notice for the above Thematic Series of 
papers [17] identified the four HRS functions from the 

WHO framework for analysing national HRSs, and their 
accompanying nine operational components [18], as a 
possible framework to use in studies to be included in 
the Series, or Collection. The framework identified the 
four HRS functions as stewardship, financing, capacity-
building and production and use of knowledge [18]. This 
was part of WHO’s major Knowledge for Better Health 
initiative to boost national HRSs, which it had launched 
in 2000. Publication of the framework was soon fol-
lowed by the Knowledge for Better Health report on the 
importance of health research [19]. Then in 2013, and 
highly relevant for the subsequent COVID-19 pandemic 
research response, the WHO’s major annual publication, 
the World Health Report, focussed on health research, 
and included the opening statement above [1]. Further 
analysis was organized around an updated version of the 
framework – with the concept of governance being used 
for the first function. It reviewed ways of strengthening 
HRSs, and was published just as the pandemic was begin-
ning [20]. A slightly revised version of the framework was 
use by Hanney and colleagues [13], and is presented as 
Table 1.

In launching the series in late 2020, Yazdizadeh and 
colleagues reinforced the message from the original call 
for papers about the importance of analysing the vari-
ous building blocks or functions of a HRS. Using the 
Self-Assessment Tool for Research Institutes (SATORI) 
framework, they categorized the suggestions for 
strengthening resilience of HRSs in four areas: choos-
ing research questions, conducting research, active dis-
semination and promoting use of evidence. The team 
also described some early specific approaches that had 
already been adopted in Iran, or elsewhere, related to 
each building block [21].

The Thematic Series published a wide range of papers 
containing research, and/or analysis, on responses to 
the pandemic, including several on aspects of the health 
system’s response, and others on  policy responses. Of 
the papers that most clearly focussed primarily on the 
achievement of the research system, just the papers led 
by Yazdizadeh and by Hanney focussed on all functions/
components of a HRS, with the others covering one, or 
a small number, of areas that could be defined as being 
HRS components. In general, however, they did not spe-
cifically refer to the framework.

Strengthening systems, saving lives
In this Commentary, we aimed to apply the WHO’s HRS 
framework to selected papers from the Thematic Series. 
We hoped to examine the importance of HRSs in tackling 
the pandemic by analysing actions in all nine components 
within the four functions, and explore how the selected 
papers might help build the case for strengthening HRSs. 
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Therefore, we aimed to analyse the included papers on 
two broad dimensions. First, for each specific component 
of the HRS, in turn, we sought to identify papers included 
from the Thematic Series that provided us with examples 
of HRSs that used preexisting, and/or rapidly strength-
ened, arrangements to contribute to meeting the needs 
for pandemic-related research and mobilization of valid 
evidence. Second, at the overall level we analysed the 
papers included from the Thematic Series that provided 
examples of whether, and how, substantially comprehen-
sive national HRSs (and/or subnational systems) helped 
facilitate progress in successfully meeting the needs for 
pandemic-related research and mobilization of valid 
evidence.

These issues, therefore, drove our selection criteria for 
a subset of papers that we thought were the most relevant 
to analyse. Papers from the series were included in the 
Commentary if their main focus was on describing/ana-
lysing activities specifically intended to produce and/or 
mobilize research intended to tackle the pandemic. This 
could be either through activities that we could explicitly 
categorize as relating to one (or more) components of 
one (or more) HRSs, or through an approach that delib-
erately applied all (or most) of the components to analyse 
the overall contribution made by one (or more) HRSs.

Applying the selection criteria for this specific Com-
mentary resulted in the inclusion of 13 papers [13, 21–
32]. In order of publication, they are listed in Table  2, 
which for each paper shows the countries covered, the 
authors’ key issues that are relevant for our analysis and 
the main HRS component(s) that we identified as being a 
focus of the paper.

In the Thematic Series, the whole point of the paper 
led by Hanney was to show the response of entire HRSs 
[13]. Therefore, for that paper all nine components were 
checked in Table 2, as they were for components in the 
paper led by Yazdizadeh (2000), made compatible with 

the WHO framework for the purposes of Table 2 because 
it advocated for a comprehensive approach, albeit using 
a somewhat different framework [21]. Inevitably in the 
text, we had to be selective rather than comprehensively 
describing everything in the selected papers. However, to 
provide as full a picture as possible of key analysis related 
to each component, in addition to drawing on selected 
papers from the series, we also inevitably drew consider-
ably on some examples cited in the more comprehensive 
papers led by Yazdizadeh [21] and Hanney [13].

Below, we consider each component in turn, and for 
each component use the relevant selected papers to ana-
lyse key progress, and/or sometimes challenges. We then 
consider lessons from the papers that covered all nine 
components. Finally, as far as possible within the limita-
tions of the data available, we draw some lessons related 
to each of the main areas of analysis to highlight the con-
tribution made by the Commentary, and conclude with a 
recommendation.

Stewardship or governance function
Component 1: Coordinate the system; and define 
and articulate vision for a HRS
The first of the two overall areas of analysis involved con-
sidering all nine components, in turn, starting with the 
first of four components of the WHO framework related 
to the stewardship or governance function. Hanney and 
colleagues used a broad interpretation for this first com-
ponent, and described it as being coordination, and ana-
lysed how it could take various forms [13, 33–40]. There 
were some important examples of pre-pandemic coor-
dination undertaken as preparation for a possible pan-
demic. In Australia the APPRISE platform for research 
for infectious disease emergencies was activated on 13 
January 2020, which meant a series of institutions could 
fast-track valuable relevant research [4, 33].

Table 1  The four functions and nine components of a health research system

Adapted from Pang et al. [18], Hanney et al. [20] and Hanney et al. [13]

Function Operational component

Stewardship/governance 1. Coordinate the system; and define and articulate vision for a health research system

2. Identify appropriate health research priorities and coordinate adherence to them

3. Set and monitor ethical standards for health research and research partnerships

4. Monitor and evaluate the health research system

Financing 5. Secure research funds and allocate them accountably

Creating and sustaining resources 6. Build, strengthen and sustain the human and physical capacity to conduct, absorb and utilize health research

Producing and using research 7. Produce scientifically valid research outputs

8. Promote the use of research to develop new tools (drugs, vaccines, devices and other applications) to improve 
health

9. Translate and communicate research to inform health policy, strategies, practices and public opinion
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Hanney and colleagues also identified some exam-
ples of preexisting health research strategies, as in 
the Australian state of New South Wales (NSW) [35], 
New Zealand [36] and the United Kingdom [37], along 
with a nascent one in the Canadian province of Brit-
ish Columbia [38]. These proved to be valuable across 
a spectrum of research activities in various compo-
nents of the relevant HRS [13]. We shall explore some 
of those further when discussing those components. In 
the United Kingdom, the HRS strategy used to create 
the NIHR [37] reflected most of the components of the 
WHO framework [18]. In various parts of their paper, 
Hanney and colleagues described how various com-
ponents were brought together with some degree of 
coordination, and this was an important factor in the 
success achieved in producing lifesaving research [13].

Supplementing the multinational paper led by Han-
ney that covered all components, the papers in the 
Thematic Series by Falkner-Gurstein and colleagues 
(2022) [26], and the one by Henderson and colleagues 
(2022) [24], provided further details of how aspects of 
this coordinated National Institute for Health Research 
(NIHR) strategy operated in practice so beneficially in 
the United Kingdom. The research paper by Faulkner-
Gurstein and colleagues [26], and a parallel paper [39], 
described the response from one major research-inten-
sive hospital trust in South London. Both these papers, 
and Henderson and colleagues, identified a crucial gov-
ernance context point – the high level of coordination 
in the UK HRS resulting from the NIHR being embed-
ded into the National Health Service (NHS). The latter 
is a public, free-at-the-point-of-delivery healthcare sys-
tem that covers all residents of the United Kingdom. As 
noted below, this embedded NIHR capacity facilitated 
extremely rapid research progress on identifying the 
first effective therapy for COVID-19 [40].

In other cases, important research coordination rap-
idly occurred in response to the outbreak of the pan-
demic. The paper led by Hanney additionally showed 
that in the United States, whilst there were various 
individual streams of research that started rapidly, the 
overall coordination took longer than in the United 
Kingdom. However, once the coordination with the 
Operation Warp Speed (OWS) was established, it did 
entail large-scale coordination of parts of the HRS [13]. 
In Brazil, physician scientists collaborated to create 
the Coalition COVID-19 Brazil initiative that brought 
together more than 70 centres across the country to 
conduct 11 randomized clinical trials. As Hanney and 
colleagues reported, it was claimed in December 2020: 
“Brazil is a developing country….for which this level 
of coordination is unprecedented. In fact, rarely has it 
been achieved in developed countries”. [34].

Component 2: Identify appropriate health research priorities 
and coordinate adherence to them
In health crises, research prioritization and adherence 
to the priorities – the second component of a HRS – 
become especially important, both in countries with 
larger research resources and in countries with limited 
and unstable research resources. The overall opening 
paper by Yazdizadeh and colleagues in 2020 [21] identi-
fied the importance of the Global Research Collabora-
tion for Infectious Disease Preparedness and Response 
(GLOPID-R) [41]. On 11–12 February 2020, the WHO 
held a meeting with it to collect and assess current 
knowledge about COVID-19, and reach a consensus on 
critical research questions [41]. In the first 3 months of 
the pandemic in Iran, Yazdizadeh and colleagues (2022) 
conducted a detailed priority-setting project that had 
been requested by an Iranian research funding agency, 
and was reported in a research study in the Thematic 
Series [25]. Yazdizadeh’s team undertook a complex mul-
tilayered analysis, including interviews with stakeholders 
and media analysis, to combine the WHO/GLOPID-R 
findings with local input to ensure the priorities were rel-
evant for the context and needs of Iran [25].

The papers led by Faulkner-Gurstein [26] and Han-
ney [13] highlighted the success of the strong central-
ized prioritization of key COVID-19 projects in the 
United Kingdom. This was implemented not only by 
controlling public funding of research, but also, initially, 
through a statement that research involving patients was 
only allowed access to patients in the United Kingdom’s 
health system, if it was one of the very small number of 
key projects on top topics that were prioritized. Crucially, 
therefore, the United Kingdom displayed both parts of 
this component: not only prioritization, but also strong 
mechanisms to ensure adherence to the identified priori-
ties. The United Kingdom was an example of where the 
HRS already had a highly developed system of prioriti-
zation to meet the needs of the healthcare system, but 
this was greatly intensified early in the pandemic. Han-
ney and colleagues remarked: “While the concept of pri-
oritising research on the needs of the healthcare system 
was not new in the UK, the mechanisms through which 
it was undertaken at the start of the pandemic were 
very different from usual” [13, p.  9]. Thus, by focussing 
all the resources on a small number of projects, the UK 
HRS facilitated very rapid progress in trials such as the 
Randomised Evaluation of COVID-19 Therapy (RECOV-
ERY) trial. Globally, RECOVERY became the largest trial 
of repurposed drugs for COVID-19, and rapidly identi-
fied the first treatment, dexamethasone, proven to reduce 
mortality in critically ill patients [40, 42, 43].

Furthermore, these two papers led by by Faulkner-
Gurstein [26] and Hanney [13] in the Thematic Series 
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also showed how the UK HRS succeeded at several lev-
els. It facilitated rapid trials for the AstraZeneca/Oxford 
vaccine [7–9]. Additionally, it avoided the duplication, 
waste and much slower progress experienced elsewhere 
in identifying drugs that could be effectively repurposed 
to treat COVID. These papers further noted that leading 
medical academics in Australia (despite the initial pri-
oritization linked to APPRISE [4]), Canada, the United 
States and across Europe had all written articles in major 
national medical journals highlighting the advantages of 
the UK system of coordination and prioritization (and 
embedded research capacity – see below) compared 
with their own when it came to adaptive platform trials 
of existing drugs that could potentially be repurposed 
[44–47]. Even though there was some later progress with 
prioritization in countries such as the United States, 
the preexisting prioritization mechanisms in the United 
Kingdom, as well as the dramatic steps taken to build on 
them and crucially, to ensure the adherence part of the 
second component, were much more successful in avoid-
ing waste than the approaches in most other countries.

Hanney and colleagues [13] also noted how prioriti-
zation on locally policy-relevant topics, including ones 
related to the needs of First Nation communities, was 
quite effective in systems which already had a HRS strat-
egy that highlighted the importance of focussing on local 
policy needs. Such systems included those in New Zea-
land [36] and New South Wales [35].

Component 3: Set and monitor ethical standards for health 
research and research partnerships
For the third component, ethical approval, Yazdizadeh 
and colleagues’ 2020 paper [21] in the series had noted 
the importance attached by WHO to research ethics dur-
ing the pandemic [48]. The research paper in the series by 
Canario Guzmán and colleagues (2022) described efforts 
to strengthen research ethics governance and regulatory 
oversight in Central America and the Dominican Repub-
lic in response to COVID-19 [29]. This study was explic-
itly set in the context of ethics being a component of the 
governance function of WHO’s framework for HRSs 
[18], and subsequent work by the Pan-American Health 
Organization (PAHO) to strengthen such systems [49]. 
The study included participants from Costa Rica, the 
Dominican Republic, El Salvador, Guatemala, Hondu-
ras and Panama. It reported that “Countries with more 
established systems before COVID-19 were better organ-
ized and prepared to respond. This finding argues against 
improvisation and supports further work on strength-
ening governance of research ethics systems” [29, p.  1]. 
The team prepared a policy brief to promote this, and 
it is a crucial finding that supports the case for building 
strong HRSs including through regional collaboration, 

and endorses the earlier work by PAHO to strengthen 
such systems; this work, in turn, had been highlighted in 
the earlier WHO review of approaches to strengthening 
HRSs [20].

Hanney and colleagues reported how the United King-
dom’s well-coordinated system not only had established 
procedures for ethics approval and data-access, but also 
how the system was able to build on existing strengths to 
accelerate and enhance procedures in response the pan-
demic [13]. In addition to facilitating rapid progress with 
the RECOVEREY and Oxford/AstraZeneca vaccine tri-
als, the various components of the UK system meant that 
the international Randomized, Embedded, Multifactorial 
Adaptive Platform trial for Community-Acquired Pneu-
monia (REMAP-CAP) made much greater progress in 
the United Kingdom than elsewhere [13]. This included 
just 9 days for approval, compared with an average of 
about 3 months across European Union countries [46].

Component 4: Monitor and evaluate the HRS
Roope and colleagues’ (2021) paper in the Thematic 
Series explained the likely increased importance of 
being able to justify research funding at a time when 
governments would be dealing with the fallout from the 
economic damage caused by the pandemic [23]. In par-
ticular, the team suggested the research infrastructure in 
terms of capacity and funding within the NIHR’s Oxford 
Biomedical Research Centre (BRC) provided “option 
value” because they could be redeployed at short notice 
in a health emergency to help provide human and finan-
cial resources for a rapid research response to address 
the emerging crisis. Generally, such resources were not 
so immediately readily available elsewhere [23]. It was 
claimed this had contributed to the rapid development of 
the Oxford (AstraZeneca) COVID-19 vaccine. Further-
more, Roope and colleagues, writing in December 2020, 
suggested that if such development resulted in the end-
ing of the hugely economically damaging measures to 
combat COVID-19 even by a short period of time, such 
impact would be worth many times more than the whole 
budget for the Oxford BRC from 2017 to 2022, though 
detailed calculations would be necessary [23]. His “sim-
ple calculation” was that “if BRC infrastructure sped up 
the development of an effective vaccine by just 1 day, the 
value to the global economy would be up to US$ 15 bil-
lion” [23, p. 2].

Roope and colleagues also pointed to the role of the 
Oxford BRC in helping the rapid establishment of the 
RECOVERY trial. The concept of the “option value” of 
extensive NIHR research capacity was taken up in the 
subsequent paper in the Thematic Series by Faulkner-
Gurstein and colleagues about their research-inten-
sive hospital trust being able to focus so rapidly on UK 
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priority studies such as RECOVERY, though with consid-
erable reorganization of the clinical research staff embed-
ded in the hospital [26].

The rapid progress of the RECOVERY trial and tri-
als of the Oxford/AstraZeneca vaccine were linked, as 
noted, to various other health research components in 
the United Kingdom, and progress with vaccines in gen-
eral was linked to the research financing component dis-
cussed below. Hanney and colleagues collated examples 
of the rapid work from authors who began to consider 
the impact of the research contribution in terms of lives 
saved, including rapidly in the UK where researchers 
were used to the assessment of research impact being a 
component of HRSs [13]. This included estimates of the 
millions of deaths averted by the widespread adoption of 
dexamethasone in the United Kingdom and elsewhere 
following the funding of the RECOVERY trial [43, 50], 
and the use of vaccines in 2021 in Brazil [51], the United 
States [52, 53] and across countries in the WHO Europe 
Region [54]. The estimated number of lives saved by vac-
cines in some specific studies included more than 1 mil-
lion in the United States by December 2021 [53], and 
about 470,000 people aged 60+ across 33 countries in 
WHO’s European Region by November 2021 [54].

Financing function
Component 5: Secure research funds and allocate them 
accountably
Securing financing, the second function and fifth com-
ponent of a HRS, and doing so at scale, was a major 
reason for the greatly accelerated vaccine development 
programs during COVID. Globally, by far the largest 
source of funding for the pandemic research came from 
the OWS initiative in the United States. Whilst its role is 
widely known, the paper from Koehlmoos and colleagues 
(2022) in the Thematic Series described the relatively less 
often described part played in this by the US Military 
Health System, including in its research capacity, and the 
Department of Defense (DoD) [27]. This paper explained 
that in addition to the financial contributions towards 
the initially US$  10  billion OWS initiative, “the role of 
the DoD as a co-lead was to provide leadership through 
logistical expertise, including program management and 
contracting proficiency” [27, p. 3]. OWS played a key role 
in the rapid success of various counter-measures.

Hanney and colleagues’ analysis [13] showed how 
the success with counter-measures included through 
OWS funding some trials of monoclonal antibod-
ies (mAbs), such as that developed by AbCellera, and 
through funding trials and early manufacturing sup-
port for vaccines such as Moderna, and through early 
support for manufacturing (but not trials) of the vac-
cine that BioNTech developed with its partner, the US 

company Pfizer [13, 55]. The analysis [13] also drew on 
papers from 2020 that explained the central role that 
the unprecedentedly large-scale financing was having 
on the acceleration of vaccine development. This was 
through helping vaccine developers undertake various 
stages in parallel rather than the traditional approach in 
which each stage is undertaken after the previous one 
has been completed, perhaps with a period of analysis 
between each stage [56, 57]. Again, here in the Com-
mentary, we can bring together an outline of what is, 
in this case, quite detailed analysis in Hanney and col-
leagues of diverse funding sources in the United States, 
with the account from Koehlmoos and colleagues of the 
role of one of the major contributors to, and partners 
in, the OWS [27].

Important funding for COVID-19 research was also 
organized through international organizations. The 
evaluation of WHO’s Unity Studies initiative by Hennes-
sey and colleagues (2023) was published in the Thematic 
Series and showed how various national systems, includ-
ing that of the German Federal Ministry of Health, pro-
vided financial support for the international organization 
[30].

Hanney and colleagues collated funding information 
for the seven countries’ studies, and found that after the 
United States, the largest levels for COVID-19 research 
were in the United Kingdom, Canada and Germany [13, 
58]. Two announcements by the Canadian Prime Minis-
ter collated many diverse public sector streams of fund-
ing for an array of COVID-19 research, including support 
for AbCellera, in a way that seemed more comprehensive 
than achieved elsewhere [13]. As noted, there was recog-
nition in countries such as Australia, Canada and New 
Zealand of the importance in the pandemic of funding 
research programs to identify and address the particular 
needs of minority communities, especially Indigenous 
populations (outside of Europe), but with the exception 
of the United States [59], these programs were generally 
quite small [13]. The overall funding identified from the 
United Kingdom included a donation in March 2020 of 
GB£ 210 million to the Coalition for Epidemic Prepared-
ness Innovations, the leading international organization 
supporting the development of vaccines intended to be 
available throughout the world [60]. In their paper in the 
Thematic Series, Henderson and colleagues described 
the important role of the Oxford BRC in “pump priming” 
funding for the Oxford-based RECOVERY trial and vac-
cine development [24].

In their paper on Iran, Yazdizadeh and colleagues 
(2022) highlighted the importance of research prioriti-
zation on local needs, as described in Component 2, for 
the best management of local research funding and other 
resources [25].
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Hanney and colleagues also described various exam-
ples of where adequate funding was a major challenge 
[13]. Given the sums required for vaccine development, 
this included funding for the early steps in developing 
the vaccine at Oxford, and in Germany, where despite 
some earlier funding from the government and the EU, 
BioNTech decided the main work on the vaccine would 
be conducted in partnership with the US company Pfizer, 
with whom they were already working on other potential 
vaccines.

In a Brazilian paper in the Thematic Series, Fleury 
Rosa and colleagues (2021) described the challenges fac-
ing researchers in the country in obtaining finance for 
their crucial pandemic research. They claimed that the 
research, development and innovation sectors had been 
facing severe budget cuts since 2018 [22].

Capacity, or creating and sustaining resources, function
Component 6: Build, strengthen and sustain the human 
and physical capacity to conduct, absorb and utilize health 
research
Fleury Rosa and colleagues also highlighted how the 
health research capacity built up by the Brazilian HRS 
over many years meant researchers were able to make a 
significant contribution despite the financial challenges 
[22]. On the basis of the known research capacity in 
Brazil, the vaccine team from Oxford, along with Astra-
Zeneca, their commercial partner, made an agreement 
with Brazilian researchers to conduct a major human 
trial of their vaccine in Brazil and a similar arrangement 
was agreed upon with a Chinese company [7, 22]. Sev-
eral papers described the crucial role of existing research 
capacity in the UK HRS. For example, Faulkner-Gurstein 
and colleagues highlighted the importance of exist-
ing research capacity being embedded in the healthcare 
system [26]. Henderson and colleagues claimed that the 
contribution of the Oxford BRC to the development of 
the Oxford/AstraZeneca vaccine and RECOVERY tri-
als “illustrate ‘capacity’, ‘readiness’ and capability at an 
organizational level to respond to the global pandemic” 
[24, p. 2]. Roope and colleagues made similar points [23].

The evaluation by Hennessey and colleagues showed 
how WHO’s Unity Studies initiative assisted especially 
low- and middle-income countries (LMICs) in conduct-
ing seroepidemiological studies in the pandemic [30]. It 
did this by boosting capacity with items including pro-
tocols and free test kits and establishing a number of 
operational partnerships, including with the Africa Cen-
tres for Disease Control and Prevention, Pasteur Institute 
and the US Centers for Disease Control. The evaluation 
concluded with valuable lessons, claiming that: “The 
Unity Studies initiative created a highly valued commu-
nity of practice, contributed to study implementation 

and research equity, and serves as a valuable framework 
for future pandemics” [30, p. 1]. A global perspective on 
research capacity was also taken in a paper in the The-
matic Series by Ananthakrishnan and colleagues (2022), 
who presented examples of how Health Technology 
Assessment (HTA) Organizations, mostly in LMICs, 
had adapted and helped manage the Covid-19 Public 
Health Emergency (PHE) [28]. The team advocated “for 
HTA capacity to be further developed globally and for 
increased institutional acceptance of these methods as a 
building block for preparedness and response to future 
PHEs” [28, p. 1].

Overall, the Commentary presents various papers 
that highlight the importance of existing health research 
capacity in many countries, but also often further steps 
within the HRS for this to be most effectively mobi-
lized. This illustrates the advantages of taking a systems’ 
approach. The many examples of capacity mobilization 
given across the countries covered by Hanney and col-
leagues [13] included the infectious disease emergencies 
research in Australia. This was an example of coordina-
tion, because the preplanned strategy enabled effective 
and rapid mobilization of capacity [4]. Similarly, despite 
the large amount of wasted resources in the United 
States, there was also effective application of key parts 
of the extensive existing capacity, and this was effec-
tively mobilized through increased coordination and by 
the enormous OWS funding described in Component 5 
[13]. The Commentary further facilitates such analysis 
by combining evidence from several papers on the same 
country. For example, in relation to Component 1, Han-
ney and colleagues showed how the Brazilian researchers 
built on their existing capacity to collaborate in a coor-
dinated way to conduct vital trials. Here, in relation to 
capacity, Component 6, we can also quote Fleury Rosa 
and colleagues as saying that despite the recent financial 
challenges noted above, “universities and public research 
centres have remained focused on their social respon-
sibility and have continued to work diligently to help 
control and mitigate the COVID-19 pandemic, using 
a voluntary work force and the existing research infra-
structure in a clear demonstration of strong institutional 
resilience” [22, p. 2].

Producing and using research function
Component 7: Produce scientifically valid research outputs
Knowledge production, the seventh component of the 
nine in a HRS, is the first of three in the final function, 
that is, production and use of knowledge, in which the 
components can tend to merge into one another. An 
enormous amount of knowledge was produced and 
rapidly published (at least online) about all aspects of 
the pandemic, including a series of major papers, some 
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of which were described in Hanney and colleagues 
[13] and highlighted above [2, 6, 42]. Further highly 
cited papers are also described in the next component, 
analysing how the knowledge production was rapidly 
used in product development, including vaccines, 
and the final component provides examples of papers 
on policy-relevant research that were used in various 
systems, including in New Zealand and NSW state of 
Australia [61–65].

A considerable and diverse amount of valuable 
knowledge was also produced on specific aspects of 
the pandemic. Koehlmoos and colleagues described 
how research by the Military Hospitals Service con-
ducted in their own sites produced findings about 
different testing strategies and ways to mitigate the 
spread of the virus in close quarters that could be 
applied to prisons and civilian college dormitories [27]. 
In a paper in the Thematic Series from Italy, Palese and 
colleagues (2023) provided a detailed account of the 
many challenges faced and lessons learnt when con-
ducting a longitudinal study of patients with COVID-
19 who were infected during the first wave in March 
2020 and followed up for 3 years [31]. Lessons learnt 
by the researchers included the importance of broad-
ening the research aims by listening to patients and 
reflecting on their own practice. Methodological les-
sons for any future pandemic included the importance 
of including psychological/psychiatric dimensions that 
were informed by the emerging knowledge about post-
COVID-19 mental health issues [31].

Yazdizadeh and colleagues’ initial paper in 2020 
described how the WHO’s adaptive platform solidarity 
trial was rapidly established to produce good quality 
evidence [21]. An interviewee from WHO’s HQ told 
Hennessey’s team conducting the evaluation of the 
Unity Study initiative that “The data has been helpful. 
We see high seroprevalence in Africa and it is good 
to have this information” [30, p.  7]. Ananthakrishnan 
and colleagues gave various examples of HTA agencies 
producing early useful evidence, including in Kenya, 
Thailand and Singapore, about which combination of 
vaccines and nonpharmaceutical interventions (NPIs) 
“would best address their respective countries’ health-
care needs” [28, p. 3].

The Commentary includes a small part of the 
range of knowledge production that usefully contrib-
uted to tackling the pandemic. Nevertheless, it indi-
cates the range of high-, middle- and low-income 
countries where local knowledge production played 
a role. Furthermore, it illustrates that rapid knowl-
edge production was extremely important, but also 
that careful long-term studies were needed for fuller 
understanding.

Component 8: Promote the use of research to develop new 
tools (drugs, vaccines, devices and other applications) 
to improve health
As noted, Hanney and colleagues reported that a range 
of highly cited papers published in leading journals 
described the knowledge produced, which was then, for 
reasons explored above [13, 56, 57], immediately used 
in steps that led to the production of the major vaccines 
in a matter of months. There was a series of publications 
(showing both knowledge production and its rapid trans-
lation into products) in Nature and The New England 
Journal of Medicine about mRNA vaccines trialled mostly 
in the United States, but also Germany, from both BioN-
Tech/Pfizer [66, 67] and Moderna [68–71], and in Nature 
and The Lancet about the Oxford/AstraZeneca vaccine 
(with trial sites in the United Kingdom and also in Brazil 
and South Africa) [72–74]. These papers further illustrate 
how progress in the later stages is influenced to a consid-
erable extent by activities in the earlier components, such 
as prioritization, finance and capacities. Analysis pub-
lished in Health Research Policy and Systems even before 
the Thematic Series was launched illustrated how various 
existing, and/or rapidly created, features of some compo-
nents of certain major HRSs came together to facilitate 
the unprecedentedly speedy progress [56].

Other papers describing aspects of this include Fleury 
Rosa and colleagues’ paper [22], which reported that the 
Oxford/AstraZeneca agreement with Brazil also included 
a technology transfer agreement, if the trials were suc-
cessful, to manufacture the vaccine in Brazil. A simi-
lar arrangement was agreed with the Chinese company 
[22]. As described by Hanney and colleagues, these tri-
als were successful and vaccine production was started 
[13]. Roope’s paper [23] on the economic value of the 
successful research in the United Kingdom was based 
on the account of the development of the AstraZeneca 
vaccine against COVID, and Henderson and colleagues 
noted: “Work to develop this vaccine first began in Janu-
ary 2020, and the vaccine was approved in January 2021 
at unprecedented speed” [24, p. 2].

In addition to the rapidly identified repurposed drugs 
and vaccines, there was considerable work to turn 
research into drugs and devices needed in the pandemic. 
Examples included, in the United States, antivirals and 
the mAbs from the Canadian company AbCellera and 
others, and in Brazil, improved masks [13, 27].

Component 9: Translate and communicate research to inform 
health policy, strategies, practices and public opinion
For the ninth component, translation of research 
to inform health policymaking, practice and public 
opinion, there were various examples where preexist-
ing structures at the health research/policymaking 



Page 11 of 18Hanney and Yazdizadeh ﻿Health Research Policy and Systems           (2025) 23:95 	

interface proved valuable. Koehlmoos and colleagues 
reported that the production and distribution of 
the clinical practice guidelines for the treatment of 
COVID-19 in the United States military health system 
was built on the existing platforms of the centralized 
system, thus “enabling rapid development and dissemi-
nation of guidelines on a system-wide level” [27, p. 2]. 
According to Ananthakrishnan and colleagues, the var-
ious existing HTA organizations helped inform policies 
on COVID-19 technologies, including in the Philip-
pines where the unit helped generate critical evidence 
on rapid antigen kits for COVID-19 diagnosis and on 
the Oxford/AstraZeneca vaccine [28].

Yazdizadeh and colleagues (2020) described several 
examples where existing structures and/or capacity for 
knowledge translation played a useful role during the 
pandemic [21]. Examples included knowledge transla-
tion (KT) platforms, which the team running the plat-
form in the Lebanon showed could undertake a series 
of important roles including contextualizing and dis-
seminating actionable evidence to stakeholders and 
building trust [75].

Examples of challenges with this component were 
described in several papers. In a paper in the Thematic 
Series from the Canadian province of Quebec, Smits 
and colleagues provided a detailed account of how the 
many public health decisions that had to be made dur-
ing the pandemic highlighted the importance of the 
“ecosystem perspective” [32, p.  1]. This is “the inter-
connection of an academic research system and deci-
sion-making spaces”, where flaws and challenges often 
existed in areas such as the collection, as well as the 
integration, of hard and soft data. According to Smits, 
“Resources dedicated to the ecosystem of evidence-
informed decisions are non-existent or invisible in 
Quebec” [32, p.  5]. On the contrary, Hanney and col-
leagues described how COVID-19 Evidence Network 
to support Decision-making (COVID-END), an inter-
national collaboration led from Canada to synthesize 
evidence and produce guidelines, was developed [13]. 
This was an important part of part of the way in which 
the existing expert capacity in these fields in Canada 
was mobilized during the pandemic [13]. Canadian 
researchers also led on the production of the WHO liv-
ing guidelines on COVID-19 drugs, using, in particular, 
the evidence from studies noted above such as Coali-
tion COVID-19 Brazil, RECOVERY, REMAP-CAP and 
Solidarity [76]. Further analysis of COVID-19 research 
that informed policies in systems such as New Zealand, 
Australia (including NSW), and British Columbia are 
considered in the next section because they are related 
to analyses of the benefits from having a comprehensive 
HRS organized around an existing strategy.

The value of strong HRSs covering many components
In considering the Commentary’s second area of analysis, 
regarding the value of comprehensive HRSs, we start with 
the paper by Hanney and colleagues because that con-
sidered all nine components [13]. However, before that 
paper could consider the value of having a comprehen-
sive HRS, it analysed what a well-functioning HRS might 
look like during the pandemic. To do this, it addressed 
two main sets of issues for each of the seven countries 
considered. First, how far the structures and capacities 
of the HRS contributed “to generating life-saving knowl-
edge available globally, and its translation into products” 
[12, p.  3]. Of course, it was recognized that in practice 
there were severe challenges to achieving globally equi-
table access to all the products. However, the key distinc-
tion was between this global perspective, and the second 
issue of how far the structures and capacities of the HRS 
contributed to the utilization of evidence “to inform the 
development of healthcare practice and policies to save 
lives, including non-pharmaceutical interventions (NPIs) 
primarily within the relevant jurisdiction” [13, p. 3].

Most of the nine components have some relevance 
when considering both issues, however, whilst countries 
such as the United Kingdom, United States and Brazil 
had considerable success in producing knowledge used 
to save lives globally, other systems such as New Zea-
land, Australia (especially states such as NSW) and to 
some extent Canada (especially provinces such as Brit-
ish Columbia) had success in utilizing evidence to inform 
and communicate policies to save lives within their own 
jurisdiction. Of course, there were many complexities. 
These included the position of countries such as Ger-
many, which had some success in producing knowledge 
of global importance, but also faced challenges with vac-
cine development, and initial success in using evidence to 
inform life-saving NPIs, but faced challenges in sustain-
ing the success [13].

Hanney and colleagues brought together the two issues 
and the analysis around the nine components. The les-
son from New Zealand, NSW state in Australia and the 
United Kingdom is that considerable progress was made 
where there was an overall strategy for the HRS [35–37], 
and this had been earlier identified as a key mechanism 
for strengthening a HRS in the review for WHO on 
strengthening HRSs [20]. In relation to the pandemic, 
however, the lesson about the value of an overall HRS 
strategy is complicated by the very different events that 
occurred in the respective systems [13]. In New Zealand 
and NSW, this progress was particularly strong in the 
component on using research evidence to inform and 
communicate policies. This is broadly consistent with the 
structures and culture encouraged by the strategies, and 
seen in the coordination, prioritization and production 
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of valid knowledge components, with the result that 
when combined with factors such as location, in the first 
2 years of the pandemic these jurisdictions had some of 
the planet’s lowest COVID-19 death rates [13]. In New 
Zealand, Prime Minster Ardern encouraged the policy-
making system to work closely with scientific and com-
munications experts in the HRS [61–63]. In NSW the 
already close relations between the research system and 
government officials were enhanced to tackle the pan-
demic [64, 65].

In the United Kingdom, as noted, the overall strategy 
of the research system embedded into the healthcare 
system, along with accepted mechanisms for prioritiza-
tion, meant that considerable progress had been made 
prior to the pandemic on many of the components, and 
they provided a very strong baseline on which further 
steps could be taken during the pandemic. Several papers 
from the Thematic Series described how diverse aspects 
of this helped to ensure trials such as RECOVERY were 
started and progressed rapidly [13, 23, 24, 26], and 
helped ensure that the United Kingdom did not have the 
level of research waste seen elsewhere. However, when 
it came to component nine, policymakers in the United 
Kingdom sometimes seemed less willing than those in 
New Zealand to adopt evidence-informed policies and 
communication strategies to avert deaths [3, 13, 77]. This 
highlights that the context within which health research 
is conducted is always a critical factor, with the attitude 
politicians adopt towards the use of evidence being very 
important.

The contribution from this Commentary to building 
the case for strengthening HRSs
This Commentary draws on the most relevant 13 papers 
selected from the Thematic Series. Between them 22 
named countries are covered to very varying extents, 
and three subnational systems from two of the coun-
tries are also considered. Furthermore, most, if not all, 
of the unnamed 114 WHO Member States that had at 
least one study aligned with the WHO’s Unity initiative, 
described by Hennessy and colleagues [30], would have 
been additional countries. The Commentary analysed the 
papers in relation to the framework for HRSs developed 
by the WHO [18], as had been suggested in the calling 
notice for the series [17]. Nevertheless, one set of papers 
in one journal cannot provide sufficient evidence to fully 
inform an analysis of how HRSs globally responded to 
COVID. To have been able to have undertaken a full 
analysis we would have needed to have conducted a full 
evidence synthesis, as had been conducted for the WHO 
on strengthening HRSs just prior to the pandemic [20], 
whereas this paper is just a Commentary. Furthermore, 
Table 2 indicates that even for most of the 22 countries 

included, only a minority of the HRS’s nine components 
were covered. Therefore, the Commentary cannot pro-
vide sufficient data even on the majority of the 22 specific 
systems to immediately inform a detailed analysis of each 
of those HRSs.

Taken as a whole, however, the Commentary illustrates 
the importance and role of each component of a HRS, 
and the benefits for nations (and subnational jurisdic-
tions) of taking a systems approach to health research. 
This can contribute to building the case for strengthen-
ing HRSs. In various ways the Commentary notes that 
the paper by Hanney and colleagues [13] allows analy-
sis of how, in relation to each of the nine components, 
actions in at least several of the seven national HRSs 
(and/or two subnational ones) contributed towards facili-
tating research that played a part in saving lives during 
the pandemic. However, crucially, the Commentary also 
adds additional papers. As explicitly spelt out in several 
sections of the Commentary, there is added value in hav-
ing additional papers covering each component because 
it means the analysis by Hanney and colleagues [13] can 
be supplemented and a fuller picture emerge. This is both 
in terms of more details about aspects of some of the 
components in some of the seven HRSs included by Han-
ney and colleagues, and also points from additional HRSs 
beyond the seven.

Especially given this fuller and more diverse body of 
data, we are able to highlight a consistent theme that 
emerges in relation to most, if not all, components. This 
is that having elements of the HRS in place prior to the 
pandemic was beneficial when the COVID-19 pandemic 
hit nations. Table  3 briefly highlights examples from 
Thematic Series’ papers included in earlier sections. It 
describes actions during the pandemic that were based 
on having elements of the HRS in place when the pan-
demic hit (and challenges when they were not in place). 
Along with some of the earlier analysis, Table 3 illustrates 
that activities in some components can make a large 
impact on the level of success in other components.

Several of the examples given above have wider sig-
nificance. The paper by Canario Guzmán and colleagues 
in relation to systems for ethics governance in Cen-
tral American countries [29], plus the one by Anan-
thakrishnan and colleagues about the contribution from 
HTA, mostly in LMICs [30], also help highlight the 
importance of the quote from the WHO at the start of 
the Commentary about the desirability of all countries 
being consumers and producers of health research. This 
message is reinforced by the findings from the evaluation 
by Hennessey and colleagues of the WHO’s Unity Studies 
initiative that covered 114 countries [30].

Furthermore, Hennessey’s paper also highlighted 
the importance of the role that could be played by 
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WHO-driven collaboration in the development of a 
HRS’s capacity [30]. WHO’s collaborative work during 
the pandemic was also described in the papers led by 
Yazdizadeh in relation to pandemic research prioritiza-
tion [21, 25]. Collaboration had been recommended in 
the earlier WHO review as a way of strengthening HRSs 
[20], albeit that the collaboration described and recom-
mended in the review was primarily at the regional level. 
In the Commentary, such regional collaboration, organ-
ized in this case by PAHO, was indeed a feature of the 
analysis and recommendations by Canario Guzmán and 
colleagues in relation to ethics governance in Central 
American countries [29].

Strengthening a HRS through developing a compre-
hensive strategy was another approach identified and 
further recommended in the WHO review of ways to 
strengthen HRSs [20]. As noted, that was conducted 
before the pandemic and published in early 2020 [20]. It 
had stated: “New Zealand’s strategy is a good example of 
a comprehensive health research strategy that includes 
statements about the respective responsibilities of the 
health and business ministries and the health research 
council” [20, p.  19]. In the Commentary, we have seen 
how New Zealand illustrated the benefits from having a 
comprehensive, well-organized, HRS in place prior to the 
pandemic, even if it was small.

The detailed analysis in Hanney and colleagues claimed 
New Zealand’s HRS operated effectively during the pan-
demic in relation to many components, and used inter-
national and local research so effectively to combat the 
pandemic and save lives, even though the system inevi-
tably made only a tiny contribution to the research that 
informed the development of vaccines and therapies 
[13]. Hanney and colleagues supported their analysis of 
the New Zealand HRS by quoting the Chief Executive of 
the Health Research Council of New Zealand, who said 
in November 2021: “New Zealand’s relatively small health 
research workforce has worked tirelessly with other 
health professionals to provide fast and accurate infor-
mation to try to minimize the impact of COVID-19 on 
our communities” [13].

The analysis in the Commentary also contributes sup-
port for the continuing theme in Health Research Policy 
and Systems about the importance of strengthening 
HRSs. In 2013, an Editorial in this journal highlighted 
“both the complexity, but also the appropriateness, of 
taking a systems approach to health research…in order 
to enhance the opportunities for benefitting to the 
maximum extent from the investments made in health 
research. This will remain a key theme for HARPS 
[Health Research Policy and Systems]” [78]. This pro-
phetic statement has proven to be particularly appro-
priate for the extraordinary crisis of the COVID-19 

pandemic. Furthermore, the WHO continues to promote 
the importance of taking a systems approach towards 
research and its use in countries, including steps to insti-
tutionalize the routine use of evidence in the policy pro-
cess [79, 80].

Going forward, it seems likely that the type of think-
ing collated in this Commentary will help encourage a 
continuing focus on developing HRSs. In particular, the 
Commentary’s emphasis on showing the advantages 
of having a HRS in place, covering as many of the com-
ponents as possible prior to the pandemic, highlights 
the importance of taking steps to strengthen HRSs. A 
2024 report from the Royal Society of Canada Working 
Group on HRS recovery after the pandemic made many 
actionable recommendations to address the challenges it 
identified. As part of its consideration of related work, it 
noted that this journal had published a Thematic Series 
dedicated “to the role of health research systems in the 
control and management of COVID-19, so that the expe-
riences of countries and their lessons learned could be 
shared” [81].

Conclusions
This Commentary has focussed on the lessons learnt 
from selected papers in the Thematic Series about how 
HRSs made a major contribution to saving lives dur-
ing the COVID-19 pandemic as a result of the research 
structures and capacity that existed at the start of the 
pandemic, and the rapid additional steps taken. Here, 
there has inevitably not been room to describe all the 
challenges highlighted in these and other papers in the 
Thematic Series, or all the detailed proposal for strength-
ening each component as described by Hanney and col-
leagues [13].

We believe, however, that there is considerable evidence 
in the papers discussed (and, of course, many others) to 
show that each component of a HRS can play a valuable 
role in helping the production of the research evidence 
required to improve health, including tackling a pandemic. 
Furthermore, various challenges were identified as aris-
ing when countries did not have well-developed mecha-
nisms in relation to certain components. Additionally, this 
Commentary illustrates the value ordinarily, and espe-
cially during a pandemic, of having a comprehensive HRS 
supported by a strategy. Combined, therefore, these two 
themes perhaps provide sufficient evidence about the value 
of strengthening HRSs to justify a recommendation to give 
serious consideration, possibly after wider analysis, to sup-
porting the WHO’s advocacy, as in 2013, for a comprehen-
sive approach to developing HRSs as fully as possible in as 
many countries as possible [17]. This could be particularly 
important before any future pandemics, especially in light 
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of the evidence showing the importance of having compo-
nents of the HRS in place when COVID-19 arrived.
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