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ABSTRACT

While epidemiological and economic evidence has the
potential to provide answers to questions, guide complex
programmes and inform resource allocation decisions,
how this evidence is used by global health organisations
who commission it and what organisational actions

are generated from the evidence remains unclear. This
study applies analytical tools from organisational science
to understand how evidence produced by infectious
disease epidemiologists and health economists is used
by global health organisations. A conceptual framework
that embraces evidence use typologies and relates
findings to the organisational process of action generation
informs and structures the research. Between March

and September 2020, we conducted in-depth interviews
with mathematical modellers (evidence producers) and
employees at global health organisations, who are involved
in decision-making processes (evidence consumers). We
found that commissioned epidemiological and economic
evidence is used to track progress and provides a measure
of success, both in terms of health outcomes and the
organisations’ mission. Global health organisations
predominantly use this evidence to demonstrate
accountability and solicit funding from external partners.
We find common understanding and awareness across
consumers and producers about the purposes and uses
of these commissioned pieces of work and how they

are distinct from more academic explorative research
outputs. Conceptual evidence use best describes this
process. Evidence is slowly integrated into organisational
processes and is one of many influences on global

health organisations’ actions. Relationships developed
over time and trust guide the process, which may lead

to quite a concentrated cluster of those producing and
commissioning models. These findings raise several
insights relevant to the literature of research utilisation in
organisations and evidence-based management. The study
extends our understanding of how evidence is used and
which organisational actions are generated as a result of
commissioning epidemiological and economic evidence.

INTRODUCTION
In addition to domestic efforts, global health
organisations (GHOs), such as the Bill &
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Key questions

What is already known?

» Despite numerous initiatives to enhance knowl-
edge utilisation, the understanding of how burden
of disease and vaccine impact estimates are used
by global health organisations that commission re-
search evidence production is limited.

What are the new findings?

» Our study draws on an organisation science frame-
work to examine the role of burden of disease
and vaccine impact estimates for global health
organisations.

» We found that burden of disease and vaccine impact
estimates are not directly translated into organisa-
tional actions but are used by global health organ-
isations to demonstrate accountability, to solicit
funding and to get the buy-in from external partners.

» We found that evidence consumers can perceive ev-
idence as ‘negative’, if their entrenched knowledge,
built up over time, is challenged, or if the evidence
does not meet their expectations, thus impeding its
use.

What do the new findings imply?

» Interactions between evidence producers and con-
sumers are vital so that evidence is produced in cor-
respondence to questions of evidence consumers.

» Commissioned models, global in their scope, appear
to serve a specific purpose, distinct from other aca-
demic modelling efforts.

» Their value lies in their ability to track progress and
thus advocate for resources.

» s there a missed opportunity given their disconnect
from national-level resource allocation decisions?

» Cocreating a research agenda may enhance evi-
dence consumers’ willingness to embrace model
limitations and caveats thus allowing for more in-
novative methods to be employed in the evidence
production process.

Melinda Gates Foundation and associated
partnerships, such as the Global Alliance for
Vaccines and Immunization, play a prominent
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role in low and middle-income country (LMIC) immuni-
sation programmes.' Donor assistance for health (DAH)
from global, bilateral and multilateral partnerships and
agencies targeting immunisation totalled $34.5 billion
between 1990 and 2016,° contributing to impressive
health gains.”* Nonetheless, inequalities in the provision
of universal immunisation for all children, as initially set
out by the WHO in 1974 through the Expanded Program
on Immunization, continue to exist between and within
countries.” These inequalities are even more pronounced
in terms of access to COVID-19 vaccinations.’

In the effort to act on the impact of long-standing,
emerging and re-emerging infectious diseases, GHOs work
closely together with researchers by commissioning research
projects that have the potential to solve complex problems.”™
Epidemiologists are commissioned by these organisations to
estimate the impact of vaccines using mathematical models
of infectious diseases. Epidemiological models can estimate
the spread of infectious diseases in a given population and
quantify the number of lives saved or deaths averted through
public health interventions. Estimated number of deaths due
to a disease can be used to inform other generic metrics (eg,
disability-adjusted life years) to measure burden of disease
and vaccine impact estimates (BOD & VIE) (eg, ref 10). The
BOD was estimated under different vaccination coverage
scenarios across 10 pathogens in 98 LMICs."” This type of
evidence has the potential to provide answers to policy ques-
tions,' guide complex policy problems and inform resource
allocation decisions.'*™*

Despite numerous initiatives to enhance knowledge
utilisation, the understanding of how BOD & VIE are
used by GHOs is limited. Research utilisation studies have
predominantly been conducted in other organisational
contexts. Therefore, the objective of this study was to
understand how BOD & VIE are used by the GHOs that
commission the research and what actions are generated
following the commissioning of evidence production.

METHODS

Study design and sampling

Research for this paper was informed by a conceptual
framework, which addresses possible types of evidence
use throughout different organisational processes.'’
The conceptual framework draws from organisation
science, specifically Beyer and Trice’s literature review,
which critically assessed the phenomenon of research
utilisation in organisations systematically."” We explic-
itly focus on the organisational process of action genera-
tion. Evidence use in the process of action generation is
ascribed to three overarching categories of evidence use:
instrumental, conceptual and symbolic.'® The typologies
were initially proposed by Weiss'” and other pioneering
scholars of knowledge utilisation.'®® Instrumental use
implies that a piece of research that presents BOD & VIE
would directly influence a decision or act as a solution
to a specific problem. Evidence use as such is systematic
and a decision is traceable to a specific piece of research.

Conceptual use of BOD & VIE follows a more complex
process of knowledge translation, in which the research
would indirectly impact the knowledge, understanding
and/or attitude of the evidence receiver. This may lead to
gradual changes in evidence receivers’ ways of thinking.
Symbolic evidence use denotes research to be used more
strategically. BOD & VIE would be drawn on to support
a particular stance or to destabilise opposing positions.
As such, BOD & VIE would be used anecdotally. Overall,
evidence use models complement rather than contradict
each other” (table 1, online supplemental annex 1).

We conducted in-depth, semistructured interviews
to explore how global BOD & VIE are used by GHOs
as recommended by Hanney et al to study research
utilisation.*

Beyer and Trice identify two main stakeholder groups in
research utilisation: evidence producers and evidence consumers.
For the purpose of this study, mathematical modellers
commissioned to produce global BOD & VIE take up the
role of evidence producers. Producers include individuals who
work as epidemiologists or health economists at a research
institution and who have extensive experience in the math-
ematical modelling of vaccine-preventable diseases. More-
over, they produce and disseminate BOD & VIE as academic
outputs with the intent to inform decision-makers. Producers
were initially identified as individuals, who are specialised
in the mathematical modelling of a vaccine-preventable
disease and were commissioned to produce the specific type
of research evidence, global BOD & VIE by GHOs. Evidence
consumers are employees at GHOs that commission research
to, among other things, inform global resource allocation
decisions and strengthen global immunisation systems
through their organisational strategy. Consumerswere initially
identified by researching profiles of individuals employed at
GHOs that grant funding to evidence producers and provide
DAH to countries to support global vaccination initiatives.
Evidence consumers do not have to be the final decision-
makers but can sitalong the pathway from receiving evidence
to disseminating it to higher level decision-makers within
the organisation (eg, board members taking organisation-
wide decisions). This is important to note as previous studies
have found that decisions are rarely made by a single indi-
vidual® * and individuals often do not regard themselves as
ultimate decision-makers.”'

We acknowledge that the line between evidence
producers and consumers is blurred.” Often, consumers
may have taken the role of producers in previous occu-
pations or may even be evidence producers as part of their
current position within their organisation. Therefore,
we assign the informant to the organisation where they
are employed at the time of the interview. We recognise
that BOD & VIE may also be produced within the organ-
isations at which the evidence consumers are employed.
For this reason, we specifically asked informants about
the use of global BOD & VIE that were formally commis-
sioned to external constituencies.

Data were collected from purposively sampled individ-
uals between March and September 2020 by PC. Snowball

2 Christen P, Conteh L. BMJ Global Health 2021;6:006827. doi:10.1136/bmjgh-2021-006827

y61Adoa Aq paroalold 1senb Ag T20z ‘zz Jequisidas uo jwoorfwg yby/:dny woly papeojumod "TzZ0z 1aqwaidss 9 uo /Z8900-T202-Yblwa/oeTT 0T Se paysiignd 1sii ‘yifeaH qo|o [INg


https://dx.doi.org/10.1136/bmjgh-2021-006827
http://gh.bmj.com/

8 BMJ Global Health

Table 1 Summary of the definitions of explanatory models to evidence use

Instrumental

Instrumental evidence use describes the production and use of evidence in a linear process. This type of evidence use
assumes the most rational approach.®® Scientific evidence is assumed to be instructive to the decision such that the impact
is concrete and visible.®* Evidence use falls under the instrumental use category, when decisions are based on evaluation

results.®®
Knowledge-driven
» Evidence leads policy and decision-making.

» New technologies or innovations that result from scientific

evidence are adopted by decision-makers.
» Evidence producers ‘push’ their evidence towards the
decision-maker. As a result, new policies emerge.

Conceptual

Problem-solving

» Evidence aims to reduce the decision-maker’s uncertainty
around a specific problem by suggesting a specific
solution.®*

» Decision-makers consult evidence when needed (research
antedates the problem), or evidence producers are
commissioned by evidence consumers to find solutions to
problems.®*

» The policy goal is predetermined.®*

Evidence influences actions, but in less specific, more indirect ways. Research evidence permeates the action generation.

Enlightenment

» Evidence use happens incrementally, leading to changes in

the status quo in light of political realities as well as other
factors and sources of evidence.
» Evidence may be used indirectly.5

Symbolic

Interactive

» An advancement of the enlightenment model, giving rise
to disorderly interconnections, networks and relationships
among stakeholders to enable the understanding of
different paradigms and viewpoints.

» Continuous back-and-forth among stakeholders.®*

» Recognition of decision-making processes being
complicated as stakeholders have different experiences
with the evidence and diverging political insights,
pressures and judgements.*®

Evidence is used to legitimise and support existing positions of evidence users. Evidence is used as ammunition to support

predetermined positions or to delay decisions strategically.
Tactical

» The evidence is not necessarily used as intended by its
producer."”

» The fact that evidence is being produced is used
as a supporting argument by organisations for their
responsiveness towards an issue.

Political

» The evidence consumer is uncontested and
predetermined.®

» Evidence is used to support the decision-maker’s
standpoint.

Adapted from Davies et al®®

and Weiss'” and complemented with accounts from later publications.

BOD & VIE, Burden of disease and vaccine impact estimates; GHO, Global health organization.

sampling was used to expand the study population to
those who had notbeen identified previously but matched
the outlined study eligibility criteria. Data saturation was
achieved when ideas and/or opinions were repeated in
different interviews. All interviews were conducted via
the telecommuting software Zoom. Informed consent
was obtained for every participant. A prewritten inter-
view guide with open-ended questions was used (online
supplemental annex 2). Additional questions were asked
to clarify any information or to go into further depth on a
topic. PC held the position as informed ‘outsider’, which
allowed to gain trust of and achieve rapport with study
participants (online supplemental annex 3). Interviews
were audiotaped from which intelligent verbatim tran-
scripts were produced. All study participants’ identities
were pseudonymised to ensure confidentiality. Storage,

organisation, searching and coding of transcripts were
performed using NVivo V.12 Pro.*

In total, we approached 21 potential participants,
2 individuals refused to participate and 6 individuals
did not respond. Interviewees included seven evidence
producers (epidemiologists (n=6), a health economist
(n=1)) and six evidence consumers (senior programme
officers (n=4), team lead of the department of immuni-
sation (n=1), medical epidemiologist in the department
of immunisation (n=1)). All evidence producers held a
position as postdoctoral fellow (n=3), assistant professor
(n=2) or professor (n=2). Evidence consumers held a
PhD (n=4), MSc (n=1), MPH (n=1) and/or MD (n=2).
All interviewees were based in Europe (n=5) or North
America (n=7), except for one evidence producer based
in Asia.
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Analysis
The data were analysed using the framework method
developed by Ritchie and Lewis,”* allowing for the
comparison of predefined study population groups.”
Emergent themes were identified through initial coding
by the lead author, PC. The preliminary codebook was
reviewed by the second author, LC. Next, initial coding
was succeeded by focused, selective coding borrowing
concepts from the theoretical framework following a
deductive approach. This was spot-checked by the second
author, LC. The information was aggregated by theme
and subtheme with respect to the two predefined study
population groups. The approach allows to explore the
specific use cases of evidence, while leaving space to
discover unexpected or further emerging themes and
relate findings to organisational theories and processes.
Our results focus on how global BOD & VIE are used
and what actions are generated by GHOs as a result of
receiving this evidence, with respect to the research
utilisation spectrum and associated explanatory models
(table 1, online supplemental annex 1), and draw on key
themes identified in the analysis.

Patient and public involvement

The design and conduct of the study, the development
of the research question and outcome measures did not
involve patients.

RESULTS

Instrumental evidence use

Instrumental evidence use describes the systematic
production and use of evidence in a linear process,
implying that BOD & VIE would directly influence a deci-
sion or act as a solution to a specific problem. In line
with this interpretation, there was general agreement
and criticism among evidence producers and consumers
that the production of BOD & VIE is dictated by evidence
consumers, who set out the research agenda explicitly by
providing funding for specific types of evidence. Yet, no
specific decisions made by GHOs could be traced to a
specific piece of research.

Knowledge-driven model

For this model to apply, production of research evidence
considered for use by evidence consumers should be
driven by academic curiosity. Evidence producers and
consumers agreed that this is rarely the case; however,
opportunities exist for more of the processes along the
evidence use route to be more knowledge driven.

Setting the research agenda

An evidence producer highlighted that evidence
producers should lead the discussion on ‘what should
be done’ that would be of value to evidence consumers.
Thereby, the research agenda should be agreed on for
each pathogen and for mathematical models of the same
pathogen (ie, when having two or more mathematical
models for one disease) (P1). The interviewee described

the research agenda to be determined by evidence
consumers:

We aren’t answering any questions about really what is actu-
ally happening at the policy level whether it is country-level
policy and decision-making or global [...] level decision-
making. [...], we are handed the demographics, we are
handed the coverage assumptions and it is just running it
through a population [pathogen] model, by age and time,
to say what the impact of those assumptions would be. We
are not really doing anything in terms of the research agen-
da. (P1)

Changes in evidence production

Evidence consumers and producers argued against the
value of following the knowledge-driven route to evidence
use. Informants stressed that changes in long-standing
mathematical models can be a barrier to evidence use, as
one evidence producer highlighted:

... for the most part, we are always a little cautious about
dramatic changes in models because we’re really trying to
translate observed changes in coverage, which is what [a
GHOY] has been investing in and understanding what that
means for deaths averted [rather than] new modelling as-
sumption. (Cl)

Furthermore, evidence producers (P2, P7) referred
to the delicate balancing act of responding to specific
commissions for prescribed global burden models, while
also still trying to fund models driven by more personal
academic interests linked to knowledge gaps and meth-
odological advances:

It’s sort of a little like a chicken and egg thing, I think. Like,
you want to have those discussions, but [...] I think, people
don’t feel that they should give you the time or why would
they give you the time if you haven’t done some work al-
ready? (P2)

There was a general agreement that a linear evidence
production and consumption process, initiated by
evidence producers, is rare and unrealistic given its reluc-
tance towards innovation and changes in evidence.

Problem-solving model

Interviewees addressed some principles of instrumental
evidence use following the problem-solving model indi-
rectly through the process of commissioning evidence
producers and setting out deliverables through contrac-
tual agreements.

Evidence use through the commissioning of research

Both evidence producers and consumers stressed that
evidence production is led by evidence consumers as they
are commissioning the evidence production. Thereby,
the evidence consumer is viewed as a major influence on
evidence production and determines its direction and
organisation (C4). They predetermine research ques-
tions and become ‘technical agencies’ determining the
research agenda, as one interviewee stated:
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When you, as an academic institute get funding, you will
not argue with your donors, which are funding you. So, you
follow the donor, you follow the money. [...] [The funding
organizations] are not only funding, they are doing more
and more technical assistance, they are very much involved
in the model set up, in everything from contracting to im-
plementing. (C4)

An evidence producer also raised concern about the
fact that the research agenda and problem definition
is led and decided on by evidence consumers. While
progress, goals and activities are discussed, grant deliv-
erables that define the research agenda are set ex ante
(P7). Evidence producers and consumers stated that this
ignores the expertise of the evidence producer, who is
arguably more aware of what requires further research
(P2, C4). However, an evidence producer highlighted
that commissioned research should be the result of discus-
sions for the evidence to be ‘usable’ to decision-makers:

I'd say that the questions need to be applicable, usable,
and so [the decision-makers] very much should be in the
discussion of setting those questions. (P6)

It is evident that the interviewee sees value in more
interaction between actors, also reflected in the interac-
tive model (section Interative Model) .

Problem definition

Questions posed by decision-makers when commissioning
research may not necessarily be the ‘right’ questions
or lead to decisions that are ‘right’ (P2). An evidence
producer raised concerns that aggregating the impact
of all mathematical models and projecting results to a
global scale limits sufficient attention on specific national
and subnational questions. For example, assumptions
that all children who have received a first vaccine dose
are also administered the second vaccine dose if required
can lead to misleading outcomes (P1).

Gonceptual evidence use

In this next subsection, we explore the extent evidence
permeates actions in more indirect ways leading to incre-
mental changes in knowledge, understanding and/or
attitude of evidence consumers as a result of using BOD
& VIE.

Enlightenment model

According to informants, evidence influences the organi-
sational agenda incrementally over time. Which vaccines
drive the most impact is ingrained in people’s knowledge
as estimates have been seen many times (C2):

Our management isn’t using the numbers in a one-to-one
way to make trade-offs. Butit’s more that this is really foun-
dational information for us to understand what the most
important areas for us are to invest in. And then that drives
more on an underlying fundamental basis, what we invest
in immunizations. (C2)

Another evidence consumer highlighted that the
evidence is not used by decision-makers at a high level

to understand details of the impact of pathogen-specific
interventions that are modelled mathematically (eg,
which age groups are affected or the specific immunity
gaps within countries) (C5).

Further, investment decisions made by an organisa-
tion’s management affect the work of all other depart-
ments within the organisation (C2):

So [BOD & VIE are] not the only thing that we would fac-
tor in, but it would be something that helps us to prioritize
which countries we will most focus on investing in. And
then that trickles down to all the rest of our work. (C2)

Therefore, research evidence shows to be ‘creeping’
into decisions, which is consistent with principles of the
enlightenment model to evidence use. The applicability
of the enlightenment model is further discussed under
specific subthemes.

Argument-generating evidence

A subtheme applied to the enlightenment model to
describe evidence use is that evidence has often been
argument generating. The interviews conducted for this
study highlighted several argument-generating questions
oftentimes asked by evidence consumers after receiving
BOD & VIE. Recurring questions were extracted from
the interview data (box 1). The argument-generating
component in the evidence use route suggests that social
interaction is a sine qua non to facilitate evidence use for
action generation (further discussed in section Inferactive
Model). If the evidence does not support the evidence
consumer’s belief, and questions (eg, those in box 1)
remain unanswered, the evidence consumer believes that
the evidence is the problem (C6).

As of interviewees’ accounts, the dissemination of
BOD & VIE is often formally set out through reporting
channels. This challenges the applicability of the enlight-
enment model, which defines the route of evidence
permeation to be unguided and indirect. Tools to dissem-
inate evidence suggest a guided evidence use process;
however, the understanding of evidence cannot always
be facilitated through these means as the argument-
generating questions suggest.

Interactive model

Relationships among stakeholders

Social interaction allows evidence to be produced with
reference to what evidence consumers need to know in
an iterative process (C4). Therefore, evidence consumers
should be included in the early stages of the evidence
development, including the set-up of the model structure
and defining the outcomes that are required (C4, C5).
Further, social interactions are required to answer the
questions (eg, those in box 1).

Evidence producers and consumers have highlighted
thatinteractions are required to ensure understanding of
what can be researched, inherent limitations and caveats
of evidence and to allow for evidence consumers to make
improvement suggestions (P1).
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Box 1 Argument-generating questions oftentimes posed

by evidence consumers after receiving burden of disease
and vaccine impact estimates (BOD & VIE)

» What are the mathematical model differences in comparison to the
previous year or reporting period? (C3)

» How well has the model done at predicting things that we know
have happened in the past? Why are model estimates not meeting
the consumers’ expectations? Can estimates be trusted? (P4)

» What explains changes in the mathematical model which affect the
estimated impact? (C3, C1)

» Do we believe that these are good changes or are they going to
end up going the other direction the next year when the modellers
update their assumptions again? (C1)

» Is a change in BOD & VIE the result of something that happened in
the world? Did the coverage decrease? Did the production not hap-
pen? Did something in the model change? Did the understanding of
the epidemiology of a pathogen evolve? (C2)

» What drives differences in impact estimates from different models?
(C3, C2)

» Are the multiple models valid for the same pathogen? Is there an
error in one of the models? (C2)

» What can models do and cannot do? What improvements may be
needed? With the aim of eliminating specific diseases, how does
the mathematical model need to be aligned or changed? (P1)

» What is the population-level impact that goes beyond direct pro-
tection (herd immunity effect) in lower income settings where data
are limited? (P5)

» How can estimates be additive in terms of not just using them in
a vacuum, but using them to better understand and validate admin
data estimates that come out? (C5)

» How do you interpret the relative contribution of different source
of vaccination to the overall burden? That is, routine immunisation
programmes (multiple doses), pulse national campaigns or national
or subnational campaigns, outbreak response. (P3)

» What are the assumptions around the treatment for a disease? (C1)

Moreover, interactions through long-standing rela-
tionships reduce disruptiveness when the evidence
changes over time, especially if conclusions are different
from previous ones, leading to a shift in resource allo-
cations (P7, P3). Changes in mathematical models and
evidence supplied to consumers were viewed as a major
point for discussion in interactions between evidence
producers and consumers. Foundational knowledge,
which has entrenched within evidence consumers over
time, is being challenged, if new evidence does not meet
its consumers’ expectations (P4). A lack of relationships
may lead to challenges when trying to get the buy-in from
stakeholders to use the evidence (P7, P2).

Overall, there was a consensus among evidence
producers and consumers that the interactive model
should define the route to evidence use. However, this
model cannot necessarily be used to explain the current
evidence use at stakeholders’ organisations. Interactions,
especially at an early stage of evidence production, are
required specifically for ensuring that evidence and its
limitations and caveats are understood to promote its use
and avoid evidence consumers ignoring it.

Symbolic evidence use

Under the symbolic evidence use category, which stands
in stark contrast with instrumental evidence use, evidence
is used in a strategic manner for decisions that have
already been taken. The symbolic use identified in this
study aligns with the political explanatory model, that
is, evidence is used to support the evidence user’s stand-
point. No respondents spoke of the tactical model where
solely the fact that research is being conducted is used in
evidence users’ actions.

Political model

An evidence consumer interviewee refers to ‘meta-
questions’, which should be addressed by evidence
producers (Cb):

But [evidence producers are] answering kind of a more
existential question rather than a specific programmatic
question. (C5)

Probing revealed that evidence from mathematical
models is mainly used for strategic thinking, planning
purposes (C3), accountability and advocacy purposes
when engaging with external funding partners of
evidence consumers (C1, P6). BOD & VIE are used to
solicit funding for further rounds of funding from donor
partners (C1):

The impact numbers are probably the most important
numbers that we use for replenishment efforts and for re-
porting to donors, so for high-level kind of accountability.
(CI)

Sometimes, evidence is used for framing the setting or
as contextual information for anyone trying to make the
case for why the organisation should invest in a particular
project over another one (C2). Evidence on vaccine
impact comes into play when someone needs supporting
evidence for his/her argument (C2) or to track the
organisations’ progress (Cb).

An evidence producer stated that despite estimates
from multiple models for the same pathogen being hugely
different, the main conclusions remain (P4). Details on
BOD & VIE are of less interest to evidence consumers
(C4). Rather, evidence consumers are interested in the
direction of impact to support his/her argument (C4).

Overall, the political model describes evidence use
once the evidence is engrained in the decision-makers’
understanding and the organisation’s agenda. Evidence
consumers agree that research evidence is often used
to inform and communicate targets to donors and to
support an argument when wanting to receive more
funding. Evidence producers did not provide any infor-
mation alluding to the applicability of the political model.

DISCUSSION

This paper set out to examine how one type of commis-
sioned research evidence (global BOD & VIE) is used
by GHOs that aim to strengthen global immunisation
systems. The findings highlight that BOD & VIE are not
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directly translated into GHOs’ actions, that is, systemat-
ically translated into vaccine resource allocation deci-
sions, but are used to demonstrate accountability and
solicit funding from external partners. While GHOs’
actions are partially influenced by BOD & VIE, the
evidence is mainly used anecdotally. With regard to the
conceptual framework used to analyse the results, the
conceptual model and the political model best describe
how evidence is used by GHOs.

Previous studies have furthered our understanding
of evidence use by individuals, national governments
and organisations on a variety of public health policies
and decisions, such as maternal and child health®® and
drug policies.”” However, to our knowledge, this is the
first study to focus on the use of global epidemiological
and economic research commissioned by GHOs using an
organisational science perspective.

GHOs operate in a highly competitive environment.
While international organisations receive support based
primarily on the extent to which they can fulfil their
mandate, philanthropic organisations’ funds are not
dependent on support from donor partners.*” In this
sense, the use of BOD & VIE is threefold. First, BOD & VIE
are used to validate GHOs’ short-term funding objectives
by comparing estimates with coverage data. Second, the
evidence is used for strategically planning organisational
mid-term to long-term actions by reflecting on the poten-
tial global health impact of their investments. Third, BOD
& VIE are used to garner financial support from donor
partners to pursue these objectives. These donor part-
ners formally assess the impact of their budget allocation
to international organisations through initiatives such as
the Multilateral Organizations Performance Assessment
Network.”™ This explains GHOs high financial commit-
ment towards commissioning research evidence in the
form of global BOD & VIE, which demonstrates and
markets the organisations’ impact, thus helping secure
buy-in from their donor partners.

BOD & VIE also come into play when someone requires
supporting evidence for their argument within the organ-
isation. GHOs are ‘political’ organisations, in which
several potentially conflicting interests and stakeholder
groups exist.” For this reason, BOD & VIE are used to
promote a division’s cause internally. For example, BOD
& VIE have been used to support internal decisions on
why to invest in one vaccine over another.

Research evidence use by GHOs happens over a
prolonged time in which many people within the organ-
isation learn about the evidence. Over time, evidence on
disease burden and vaccine impact becomes ingrained
in people’s knowledge. From organisational theory,
we learn that organisational norms and objectives are
entrenched in employees’ minds.*' ** Actions are admix-
tures of scientific evidence and non-rational prem-
ises.* Organisations’ actions embrace the ideas of their
founders. Stinchcombe highlights that values are often
preserved, and interests are protected by those who
possess and retain power.** With respect to this explicit

3839

role of agency and power within GHOs, BOD & VIE
compete with other factors influencing organisational
decisions. We found that organisational actions follow
preset pathways established by executives’ opinions,
interests and organisational norms rather than BOD &
VIE forging new paths. As a result, we suggest further
research into whether and how GHOs benefit from the
accumulated knowledge, experiences and learnings of
their employees. Further empirical research on organ-
isational learning processes as suggested by Langley®
was beyond the remit of this research, in part to protect
respondents’ confidentiality.

This study showed that, unsurprisingly, open interac-
tions between evidence consumers and producers are vital
to facilitate understanding of the evidence and its caveats
and limitations.*** We found that evidence consumers’
questions, which set the research agenda, are not neces-
sarily preview to or shaped by evidence producers.
Previous studies suggest that evidence consumers, who
participate in earlier phases of research, react favourably
to results.” However, rather than evidence consumers
prescribing the research agenda, we found agreement
among respondents that the problem definition should
result from dialogues between evidence producers and
consumers. To facilitate these dialogues and to enable
the reflection of societal concerns, Beran et al advocate
for platforms for exchange and the institutionalisation of
a multistakeholder approach.”

Consistent with findings of previous studies, our study
showed that trusted relationships can lead to trust in
evidence and the acceptance and adoption of new
evidence, which may otherwise be regarded as contro-
versial or ‘negative’ evidence.”’ ™ This may be the case
if foundational knowledge, which has entrenched within
evidence consumers over time, is being challenged,
not meeting their expectations. Early organisational
studies showed that ‘negative’ research evidence can
actively threaten the beliefs and worldviews of evidence
consumers.'” °* All evidence consumers interviewed for
this study had extensive prior education in infectious
disease epidemiology, yet they were still reluctant to use
findings from commissioned BOD & VIE, if these devi-
ated too far from previous BOD & VIE or strongly held
beliefs. Therefore, our study shows that organisational
norms, objectives and/or other factors prevail direct,
demonstrable use of evidence in this context.

While the benefits of interactions among evidence
producers and consumers became obvious through this
and other research, this process can also jeopardise the
objectivity of the scientific community. The objectivity of
the scientific community may be questioned if the polit-
ical interests of research commissioners inhibit knowl-
edge production. While this was not voiced by evidence
consumers or producers interviewed for the purpose of
this study, evidence-informed decision-making interven-
tions that aim to enhance the dialogue between stake-
holders need to reflect on the role of power and politics
in the process of knowledge production.”
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Mathematical models of infectious diseases have
increasingly gained attractiveness among global health
actors as they complement other epidemiological studies
(eg, clinical trials’®) and are less cost-intensive. They allow
testing scenarios relatively quickly, while not being prone
to the same ethical concerns. Despite inherent caveats
and limitations of mathematical models, they provide
high-level perspectives on global matters. As with other
types of evidence, BOD & VIE should always be presented
with underlying uncertainties and caveats.”” Our study
suggests both producers and consumers share an honest
assessment and understanding of the underlying uncer-
tainties and caveats of mathematical models. Yet, when
communicating results to external constituencies (eg,
donor partners), point estimates are used to simplify
messages and the important aspect of uncertainty is lost.
This further supports our conclusion that evidence is
used anecdotally when mobilising resources from donor
partners, thereby serving a strategic purpose.”

Despite the growing number of organisations and actors
in the global health system, it is strongly influenced by
only a few entities that are headquartered in high-income
countries,‘r’9 the Global North. As this study shows, math-
ematical models are predominantly used to demonstrate
accountability by quantifying their impact and to proof
organisations’ legitimacy to solicit funding from external
partners. We acknowledge that the focus of this study has
been a specific type of knowledge output commissioned.
Other types of research, which are more explorative,
innovative and less prescribed, and evidence produced by
researchers from the Global South contribute differently
to organisational actions taken. What the portfolio of
evidence drawn on by GHOs embraces and how evidence
use compares across this portfolio should be subject for
further research. Moreover, this study focused on the use
of evidence by philanthropic organisations or organisa-
tions with procurement mandates. Thus, the findings
may not be fully transferable to the utilisation of BOD &
VIE by advisory GHOs (eg, WHO), where such evidence
may be used to give strategic and rapid guidance.

Limitations

This study has its limitations. First, study participants’
responses may have been subject to social desirability.
Both parties may have voiced their idealistic evidence use
rather than the actual evidence use. Second, interviews
were meant to have been conductedin person. Sometimes,
it was difficult to grasp participants’ voices, opinions and
non-verbal communication via video calls. However, this
method of collecting primary data is considered a viable
alternative to conducting interviews face to face.” Third,
the study relied on a small sample size and only reflected
the view of a small proportion of employees of GHOs that
commission evidence and researchers. However, given
the highly concentrated nature of stakeholders operating
at this global level of vaccine resource allocation, find-
ings are likely to be qualitatively robust with regard to
the sampled institutions. Lastly, all evidence producers

and consumers were affiliated with an institution in a
high-income country. Findings of this study may not
reflect how evidence produced by evidence producers
affiliated with academic institutions in LMICs is used by
GHOs based in LMICs or local government bodies. We
suggest this to be subject for further research. While our
sample is a reflection of those most involved in this type
of evidence production and consumption, it speaks to
the perils of the ‘foreign gaze’ and ‘entrenched power
asymmetries in global health partnerships’ that are being
increasingly challenged by many of our respondents and
the wider literature.’' °

CONCLUSION

In conclusion, we found GHOs use BOD & VIE to
demonstrate impact and accountability at the global
level, often to solicit funding to support global immuni-
sation efforts. GHOs that commission research evidence
production and consider using research evidence should
be engaged continuously throughout the research
production process to maximise the value of BOD & VIE.
Similarly, evidence producers should be engaged when
GHOs use their research products. BOD & VIE are used
to convince others of organisational legitimacy and may
have had a direct influence on national, subnational and
local vaccine resource allocation decisions. Yet, global
BOD & VIE have been underused and only impacted
GHOs’ actions indirectly. Arguably, global BOD & VIE
have greater potential and can lead to more informed
organisational actions, such as guiding vaccine resource
allocation decisions across countries, not only to track
progress and measure organisational success.

Twitter Paula Christen @PaulaChristen

Acknowledgements We thank all the study participants for participating in this
study.

Contributors PC and LC contributed to the conception of this study. PC conceived
the idea of this study, undertook the data gathering and analysis, developed the
interview guide as well as a preliminary codebook and wrote the manuscript. LC
reviewed the interview guide and preliminary codebook and spot-checked the data
analysis. LC provided guidance throughout. Both authors reviewed the manuscript.

Funding The study was part of a doctoral study programme (for PC) that was
supported by the London Interdisciplinary Social Science Doctoral Training
Programme (LISS DTP), funded by the Economic and Social Research Council
(ESRC). PC received this funding.

Disclaimer The funders played no role in the conduct and reporting of the study.
CGompeting interests None declared.
Patient consent for publication Not required.

Ethics approval Ethical approval was obtained from Imperial College London
(ICREC reference 201C5841).

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement No data are available.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,

8 Christen P, Conteh L. BMJ Global Health 2021;6:6006827. doi:10.1136/bmjgh-2021-006827

y61Adoa Aq paroalold 1senb Ag T20z ‘zz Jequisidas uo jwoorfwg yby/:dny woly papeojumod "TzZ0z 1aqwaidss 9 uo /Z8900-T202-Yblwa/oeTT 0T Se paysiignd 1sii ‘yifeaH qo|o [INg


https://twitter.com/PaulaChristen
http://gh.bmj.com/

8 BMJ Global Health

terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

REFERENCES

1 Chi Y-L, Bump JB. Resource allocation processes at multilateral
organizations working in global health. Health Policy Plan
2018;33:i4-13.

2 Financing Global Health. 2077: funding universal health coverage
and the unfinished HIV/AIDS agenda. Institute for Health Metrics and
Evaluation (IHME), 2018.

3 Lim SS, Stein DB, Charrow A, et al. Tracking progress towards
universal childhood immunisation and the impact of global initiatives:
a systematic analysis of three-dose diphtheria, tetanus, and
pertussis immunisation coverage. Lancet 2008;372:2031-46.

4 Lu C, Michaud CM, Gakidou E, et al. Effect of the global alliance
for vaccines and immunisation on diphtheria, tetanus, and
pertussis vaccine coverage: an independent assessment. Lancet
2006;368:1088-95.

5 Machingaidze S, Wiysonge CS, Hussey GD. Strengthening the
expanded programme on immunization in Africa: looking beyond
2015. PLoS Med 2013;10:e1001405.

6 Hyder AA, Hyder MA, Nasir K, et al. Inequitable COVID-19
vaccine distribution and its effects. Bull World Health Organ
2021;99:406-406A.

7 Santatiwongchai B, Chantarastapornchit V, Wilkinson T, et al.
Methodological variation in economic evaluations conducted in
low- and middle-income countries: information for reference case
development. PLoS One 2015;10:e0123853.

8 Viergever RF, Hendriks TCC. The 10 largest public and philanthropic
funders of health research in the world: what they fund and how they
distribute their funds. Health Res Policy Syst 2016;14:12.

9 Olivier C, Hunt MR, Ridde V. NGO-researcher partnerships in global
health research: benefits, challenges, and approaches that promote
success. Dev Pract 2016;26:444-55.

10 Li X, Mukandavire C, Cucunuba ZM, et al. Estimating the health
impact of vaccination against ten pathogens in 98 low-income and
middle-income countries from 2000 to 2030: a modelling study.
Lancet 2021;397:398-408.

11 Buffardi AL, Sharp S, Hadley S. Measuring evidence-informed
decision-making processes in low- and middle-income countries,
2020. Available: https://www.odi.org/sites/odi.org.uk/files/resource-
documents/odi-pa-measuringeidm-briefingnote-jan20-proof04.pdf
[Accessed 24 Aug 2020].

12 Henderson M. Geek manifesto: why science matters. Corgi Books,
2013. https://archive.org/details/geekmanifestowhy0000hend_f3t1

13 Loéblova O. Epistemic communities and experts in health policy-
making. Eur J Public Health 2018;28:7-10.

14 Do LA, Synnott PG, Ma S, et al. Bridging the gap: aligning economic
research with disease burden. BMJ Glob Health 2021;6:e005673.

15 Beyer JM, Trice HM. The utilization process: a conceptual framework
and synthesis of empirical findings. Adm Sci Q 1982;27:591.

16 Weiss CH, Murphy-Graham E, Birkeland S. An alternate route to
policy influence: how evaluations affect D.A.R.E. American Journal
of Evaluation 2005;26:12-30.

17 Weiss CH. The many meanings of research utilization. Public Adm
Rev 1979;39:426.

18 Rein M. Social science and public policy. Harmondsworth, Eng. ;
New York: Penguin, 1976: 272.

19 Gans HJ. Sociology and social policy: essays on community,
economy, and society. New York: Columbia University Press,

2017: 259.

20 Lazarsfeld PF, Reitz JG, Pasanella AK. An introduction to applied
sociology. New York: Elsevier, 1975: 196.

21 Lindblom CE, Cohen DK. Usable knowledge: social science
and social problem solving. New Haven: Yale University Press,
1979: 129.

22 Straussman JD. The limits of technocratic politics. New Brunswick,
N.J: Transaction Books, 1978: 164.

23 Aaron HJ. Politics and the professors: the great society in
perspective. Washington: Brookings Institution, 1978: 185.

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Cohen D, Garet M. Reforming educational policy with applied social
research. Harv Educ Rev 1975;45:17-43.

Cherns A, Sinclair R, International Sociological Association.
Sociotechnics. London: Malaby Press, 1976: 310.

Frankel C. Controversies and decisions: the social sciences and
public policy. New York: Russell Sage Foundation, 1976: 299.
Amara N, Ouimet M, Landry REjean. New evidence on instrumental,
conceptual, and symbolic utilization of university research in
government agencies. Sci Commun 2004;26:75-106.

Hanney SR, Gonzalez-Block MA, Buxton MJ, et al. The utilisation of
health research in policy-making: concepts, examples and methods
of assessment. Health Res Policy Syst 2003;1:2.

Lynn LE. Knowledge and policy: the uncertain connection.
Washington, D.C: National Academies Press, 1978: 15-16.
Lindblom CE. Who needs what social research for Policymaking?
Knowledge 1986;7:345-66.

Weiss CH. Knowledge creep and decision accretion. Knowledge
1980;1:381-404.

Smith K. Beyond evidence based policy in public health the interplay
of ideas, 2013.

QSR International Pty Ltd. NVivo, 2018. Available: https://www.
gsrinternational.com/nvivo-qualitative-data-analysis-software/home
Ritchie J, Lewis J, eds. Qualitative research practice: a guide for
social science students and researchers. 2nd ed. London: SAGE,
2014.

Gale NK, Heath G, Cameron E, et al. Using the framework method
for the analysis of qualitative data in multi-disciplinary health
research. BMC Med Res Methodol 2013;13:117.

Uneke CJ, Sombie |, Keita N, et al. Improving maternal and child
health policymaking processes in Nigeria: an assessment of
policymakers' needs, barriers and facilitators of evidence-informed
policymaking. Health Res Policy Syst 2017;15:48.

Mubyazi GM, Gonzalez-Block MA. Research influence on
antimalarial drug policy change in Tanzania: case study of replacing
chloroquine with sulfadoxine-pyrimethamine as the first-line drug.
Malar J 2005;4:51.

Missoni E, Alesani D. Management of international institutions and
NGOs: framworks, practices and challenges. Abingdon, Oxon:
Routledge, 2014. http://UWSAU.eblib.com.au/patron/FullRecord.
aspx?p=1582698

Bartsch S. A critical appraisal of global health partnerships.
Partnerships and Foundations in Global Health Governance.
Buchanan A, Keohane RO. The legitimacy of global governance
institutions. Ethics Int Aff 2006;20:405-37.

Owoyemi O, Ekwoaba J. Organisational culture: a tool for
management for management control, Motivate and performance
enhancement. AUBM 2014;3:168-77.

Frost PJet al. Organizational culture 1985, Beverly hills, London, new
Delhi: SAGE. 419 Pages. Organ Stud 1986;7:208.

Scott WR. Institutions and organizations: ideas, interests, and
identities, 2013.

Stinchcombe AL. Constructing social theories. Chicago: University
of Chicago Press, 1987: 303p.

Langley A. Patterns in the use of formal analysis in strategic
decisions. Organization Studies 1990;11:017-45.

Gilson L, Orgill M, Shroff ZC. Health policy analysis reader: the
politics of policy change in low- and middle-income countries.
Geneva: World Health Organization, 2018. https://www.who.int/
alliance-hpsr/resources/publications/hpa-reader/en/

Lavis JN, Lomas J, Hamid M, et al. Assessing country-level efforts to
link research to action. Bull World Health Organ 2006;84:620-8.
Boyle D, Coote A, Sherwood C. Right here, right now: taking co-
producuction into the mainstream. London: NESTA, 2010. https://
media.nesta.org.uk/documents/right_here_right_now.pdf

Rothman J. Using research in organizations: a guide to successful
application. Beverly Hills, Calif: Published in cooperation with

the National Institute of Social Work, London, and the Center for
Research on Utilization of Scientific Knowledge, Institute of Social
Research, University of Michigan [by] Sage Publications, 1980: 229.
Beran D, Pesantes MA, Berghusen MC, et al. Rethinking research
processes to strengthen co-production in low and middle income
countries. BMJ 2021;372:m4785.

Rosella LC, Wilson K, Crowcroft NS, et al. Pandemic H1N1 in
Canada and the use of evidence in developing public health
policies--a policy analysis. Soc Sci Med 2013;83:1-9.

Weiss CH, Bucuvalas MJ. Truth Tests and Utility Tests: Decision-
Makers’ Frames of Reference for Social Science Research. Am
Sociol Rev 1980;45:302-13.

Oliver K, Innvar S, Lorenc T, et al. A systematic review of barriers to
and facilitators of the use of evidence by policymakers. BMC Health
Serv Res 2014;14:2.

Christen P, Conteh L. BMJ Global Health 2021;6:6006827. doi:10.1136/bmjgh-2021-006827

WBLAdod Ag pajosiold 1sanb Ag 120z ‘2z 1aquiaidas uo /wodfwa yb//:dny wouy papeojumoq ‘TZ0g 1aqwadas 9 uo £Z8900-1202-Ublwa/9eTT 0T Se paysiignd isiy :yyeaH qo|O CINg


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1093/heapol/czx140
http://dx.doi.org/10.1016/S0140-6736(08)61869-3
http://dx.doi.org/10.1016/S0140-6736(06)69337-9
http://dx.doi.org/10.1371/journal.pmed.1001405
http://dx.doi.org/10.2471/BLT.21.285616
http://dx.doi.org/10.1371/journal.pone.0123853
http://dx.doi.org/10.1186/s12961-015-0074-z
http://dx.doi.org/10.1080/09614524.2016.1164122
http://dx.doi.org/10.1016/S0140-6736(20)32657-X
https://www.odi.org/sites/odi.org.uk/files/resource-documents/odi-pa-measuringeidm-briefingnote-jan20-proof04.pdf
https://www.odi.org/sites/odi.org.uk/files/resource-documents/odi-pa-measuringeidm-briefingnote-jan20-proof04.pdf
https://archive.org/details/geekmanifestowhy0000hend_f3t1
http://dx.doi.org/10.1093/eurpub/cky156
http://dx.doi.org/10.1136/bmjgh-2021-005673
http://dx.doi.org/10.2307/2392533
http://dx.doi.org/10.2307/3109916
http://dx.doi.org/10.2307/3109916
http://dx.doi.org/10.17763/haer.45.1.816r0525w1283044
http://dx.doi.org/10.1177/1075547004267491
http://dx.doi.org/10.1186/1478-4505-1-2
http://dx.doi.org/10.1177/107554708600700401
http://dx.doi.org/10.1177/107554708000100303
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
http://dx.doi.org/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/s12961-017-0217-5
http://dx.doi.org/10.1186/1475-2875-4-51
http://UWSAU.eblib.com.au/patron/FullRecord.aspx?p=1582698
http://UWSAU.eblib.com.au/patron/FullRecord.aspx?p=1582698
http://dx.doi.org/10.1057/9780230299474_2
http://dx.doi.org/10.1111/j.1747-7093.2006.00043.x
http://dx.doi.org/10.11634/216796061403514
http://dx.doi.org/10.1177/017084068600700212
http://dx.doi.org/10.1177/017084069001100104
https://www.who.int/alliance-hpsr/resources/publications/hpa-reader/en/
https://www.who.int/alliance-hpsr/resources/publications/hpa-reader/en/
http://dx.doi.org/10.2471/BLT.06.030312
https://media.nesta.org.uk/documents/right_here_right_now.pdf
https://media.nesta.org.uk/documents/right_here_right_now.pdf
http://dx.doi.org/10.1136/bmj.m4785
http://dx.doi.org/10.1016/j.socscimed.2013.02.009
http://dx.doi.org/10.2307/2095127
http://dx.doi.org/10.2307/2095127
http://dx.doi.org/10.1186/1472-6963-14-2
http://dx.doi.org/10.1186/1472-6963-14-2
http://gh.bmj.com/

BMJ Global Health 8

54

55

56

57

58

59

Albaek E. Between knowledge and power: utilization of social
science in public policy making. Policy Sci 1995;28:79-100.

Choi BCK, Pang T, Lin V, et al. Can scientists and policy makers
work together? J Epidemiol Community Health 2005;59:632-7.
Porgo TV, Norris SL, Salanti G, et al. The use of mathematical
modeling studies for evidence synthesis and Guideline development:
a glossary. Res Synth Methods 2019;10:125-33.

Hogarth RM, Soyer E. Providing information for decision making:
contrasting description and simulation. J Appl/ Res Mem Cogn
2015;4:221-8.

Das E, Kerkhof P, Kuiper J. Improving the effectiveness of
Fundraising messages: the impact of charity goal attainment,
message framing, and evidence on persuasion. J App/ Commun Res
2008;36:161-75.

Hoffman SJ, Cole CB. Defining the global health system and
systematically mapping its network of actors. Global Health
2018;14:38.

60

61

62

63

64

65

66

Lo lacono V, Symonds P, Brown DHK. Skype as a tool for qualitative
research interviews. Sociol Res Online 2016;21:103-17.

Abimbola S. The foreign gaze: authorship in academic global health.
BMJ Glob Health 2019;4:e002068.

The Lancet Global Health. Global health 2021: who tells the story?
The Lancet Global Health 2021;9:€99.

Trostle J, Bronfman M, Langer A. How do researchers influence
decision-makers? case studies of Mexican policies. Health Policy
Plan 1999;14:103-14.

Nutley SM, Walter |, Davies HTO. Using evidence: how research can
inform public services. Bristol, U.K: Policy Press, 2007: 363.

Weiss CH, ed. Using social research in public policy making.
Lexington, Mass: Lexington Books, 1977.

Davies HTO, ed. What works?. Evidence-based policy and practice
in public services. Reprinted. Bristol: Policy Press, 2012.

10

Christen P, Conteh L. BMJ Global Health 2021;6:006827. doi:10.1136/bmjgh-2021-006827

y61Adoa Aq paroalold 1senb Ag T20z ‘zz Jequisidas uo jwoorfwg yby/:dny woly papeojumod "TzZ0z 1aqwaidss 9 uo /Z8900-T202-Yblwa/oeTT 0T Se paysiignd 1sii ‘yifeaH qo|o [INg


http://dx.doi.org/10.1007/BF01000821
http://dx.doi.org/10.1136/jech.2004.031765
http://dx.doi.org/10.1002/jrsm.1333
http://dx.doi.org/10.1016/j.jarmac.2014.01.005
http://dx.doi.org/10.1080/00909880801922854
http://dx.doi.org/10.1186/s12992-018-0340-2
http://dx.doi.org/10.5153/sro.3952
http://dx.doi.org/10.1136/bmjgh-2019-002068
http://dx.doi.org/10.1093/heapol/14.2.103
http://dx.doi.org/10.1093/heapol/14.2.103
http://gh.bmj.com/

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

Annex 1
How are mathematical models and results from mathematical models of vaccine-preventable
diseases used, or not, by global health organizations?

Theoretical orientation

Our analytical approach draws on key concepts of knowledge utilization. Given the vast number of
studies, we only provide a brief account of the key theoretical and empirical findings and concepts
relevant to this study and which underpin our assumptions.

Research utilization, a term used interchangeably with knowledge translation and research uptake has
been studied in various disciplines. The individual decision-making process (i.e. at the micro level) has
been mostly tackled by research psychologists (e.g. (1)), while decisions taken concerning national and
international policies (i.e. the macro level) have been studied by political scientists (e.g. (2)). Finally,
research utilization by organizations (i.e. the meso-level) has largely been the concern of organization
and management scientists (3).

Research utilization by organizations aligns with the study of evidence-based management (EBM).
EBM is derived from the model of evidence-based medicine and evidence-informed policymaking (4).
A rich pool of literature has emerged around the use of evidence in different health settings over the
past three decades. Existing studies predominantly focus on evidence use by physicians (5), managers
of healthcare facilities and decision-makers who are directly involved in policymaking (6).

The framework presents findings from empirical research on a spectrum of research utilization
typologies and relates these findings to organizational processes. Beyer and Trice’s framework
encompasses four organizational processes: information processing, affective bonding, strategy
formulation and control, and action generation. Information processing concerns the cognition of
research through deliberate actions of sensing, searching and diffusing evidence. Affective bonding
refers to evidence consumers’ feelings about research. Evidence consumers’ affective reaction,
receptivity and commitment towards evidence use shape this organizational process. The
organizational process of strategy formulation and control addresses behaviours following the
recognition of research evidence by selecting, evaluating and providing feedback on research
evidence. Action generation pertains to the adoption, use, and, sometimes, the institutionalization of
evidence (7). In previous analyses, scholars have set their focus on one of these organizational
processes.

Instrumental evidence use follows a rational, prescriptive and systematic approach (8). Research is
directly used in direct and specific ways (9). Either, questions identified by an organization lead to the
commissioning of research to find a solution (problem-solving/engineering/policy-driven model) (10),
or, research initiates organizational actions (classic/purist/knowledge-driven model) (9,11). The latter
model is inherent to the assumption that stakeholders have a consensus on a goal and that evidence
is sought and used actively in policy and decision-making processes (12).

238 =l

Instrumental Conceptual Symbolic
Knowledge-driven Enlightenment Political
Problem-solving Interactive Tactical

Figure 1 Spectrum of knowledge utilization and associated explanatory models as conceptualized by Weiss (56,57)
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Within the category of conceptual evidence use, potential evidence users consider multiple sources
of evidence and other contextual factors influence actions (9). This reflects the complexity of
organizational processes arguably more realistically (13). Evidence production and consumption are
therefore not bound to a linear, but a dynamic process. Conceptual evidence use can be described
with the enlightenment (9) or the interactive model (11). In the enlightenment model evidence
‘creeps’ into decisions, shaping them incrementally over a longer period (14). The interactive model
in this category of evidence use is defined similarly to the enlightenment model. Though, this model
focuses more specifically on the existence of collaborations among stakeholders (12).

Lastly, symbolic evidence use can be further described through the political model or the tactical
model (11). In the political model, evidence is used as a supportive device for a position that has
already been taken. Organizations use evidence selectively and strategically. In the tactical model, the
content of the evidence is negligible as the fact that research is being conducted in the field is used as
an argument. Assumptions, in-depth explanations, critics and examples of each of the explanatory
models were further outlined by Case (13). Variations of the six explanatory models are described by
Hanney et al (11).
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Semi-structured interview questions

The interview guide was designed with reference to publicly available semi-structured interview
guides from similar studies (28,74) as well as the theoretical framework by Beyer and Trice (Error!
Reference source not found.).

The following questions will be chosen depending on the profession of the study participant.

e What is your involvement in vaccine resource allocation decisions?

e What are the responsibilities regarding the work that you are reporting to the VIMC
or that you are producing for the VIMC?

e How do you think are your estimates being used to inform policy and decision
makers regarding the allocation of resources?

e In the case of receiving diverging information on the same matter, how is the
information used in your [model/decision]?

e |sthere a measure of quality control of information or knowledge shared with you?

e What is your experience when engaging with policy and decision makers?

e How do questions posed by policy and decision makers impact the design of your
mathematical model?

e What initiated you designing the mathematical model that has been used to inform
the VIMC?

e Have you received feedback about your mathematical model from policy and
decision makers? What was the feedback? Have you amended your work
respectively? If so, who?

e Have you received feedback about your mathematical model from the VIMC? What
was the feedback? Have you amended your work respectively? If so, who?

e How you are engaging with other individuals acting upon vaccine resource allocation
decisions?

e What is the intensity of engagement between you and other stakeholders who are
acting upon vaccine resource allocation decisions is? Who are other stakeholders,

who you are working with?
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e How do you aim to answer questions by policy and decision makers using
mathematical models?

e How are model results and estimates explained to resource allocation decision
makers?

e How are mathematical models scoped and tailored to specific questions by policy

and decision makers?
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Reflexivity statement
PC conducted all interviews and conceptualized this study. She held the position as an informed
“outsider” (1) with a background in epidemiology, economics and management science. She was
therefore familiar with the technical terminology of both the evidence producers and consumers.
Additionally, this background provided PC with an awareness of potential areas of sensitivity when
probing on internal organizational actions and processes.

However, the interviewer’s experience in the mathematical modelling of infectious diseases as well as
in the conducting of research to support policy- and decision-makers allowed her to easily establish
rapport and gain the trust of interviewees. Both, evidence producers and consumers were receptive
and cooperative throughout the data collection process, and expressed confidence that their
reflections on the use of evidence by global health organizations would be accurately understood and
represented by the interviewer. By holding a ‘shared experience’ position with evidence producers,
the interviewer had the ability to ask relevant follow-up questions and diminish distance during
interviews. Furthermore, this position allowed her to comprehend implied content when analyzing
the data. This was evident in interviewees’ expressions, such as “you know...” and leaving sentences
unfinished, implying interviewees had prior knowledge of the researchers’ background.

Additionally, the interviewer’s background in management science allowed her to develop a codebook
that was informed by the conceptual framework developed by Beyer and Trice (2). Her prior
knowledge of organizations’ cultures and mathematical modelling of vaccine-preventable diseases
allowed the author to highlight sub-themes and dive into specific organizational processes as well as
subordinate questions around BOD & VIE in the analysis. This benefited the data collection as well as
analysis as it shaped the thematic scope of the research, complementing the themes of the conceptual
framework.

Yet, the interviewer had not worked at a global health organization classified as a philanthropic
organisation or organisations with procurement mandates. This led the researcher to ask clarifying
questions that focused on specific processes that had not necessarily been shared on organizations’
websites or been explained in the literature. This benefitted the data analysis as evidence consumers
answered questions with a lot of detail.

The researchers are aware of the risks when research is conducted by an informed “outsider”, such as
imposing own beliefs and perceptions by the researcher and the possibility of projecting biases (3).
The review of the semi-structured interview guide (Annex 2) as well as the codebook by the second
author, LC, aimed to reduce the possibility of introducing these biases and ensured an objective data
analysis as the perspectives of two researchers were triangulated. Similarly, the second author was
engaged in the data analysis by critically reviewing whether statements by evidence producers are
clear enough to someone with no prior knowledge of infectious disease modelling. In cases where the
interview content was unclear or ambiguous due to the use of technical terminology or the
assumption that the authors had full understanding of the topic, the interviewee was contacted to
clarify the argument. Through this approach, the authors aimed to reduce the danger of participants
withholding information they assumed to be obvious to the researchers (1).
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