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ABSTRACT
Over the past decade, two movements have profoundly
changed the environment in which global health
epidemiologists work: research integrity and research
fairness. Both ought to be equally nurtured by global health
epidemiologists who aim to produce high quality impactful
research. Yet bridging between these two aspirations can
lead to practical and ethical dilemmas. In the light of these
reflections we have proposed the BRIDGE guidelines for
the conduct of fair global health epidemiology, targeted
at stakeholders involved in the commissioning, conduct,
appraisal and publication of global health research. The
guidelines follow the conduct of a study chronologically
from the early stages of study preparation until the
dissemination and communication of findings. They can
be used as a checklist by research teams, funders and
other stakeholders to ensure that a study is conducted
in line with both research integrity and research fairness
principles. In this paper we offer a detailed explanation for
each item of the BRIDGE guidelines. We have focused on
practical implementation issues, making this document
most of interest to those who are actually conducting the
epidemiological work.
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INTRODUCTION
Over the past decade, two movements have
profoundly changed the environment in
which global health epidemiologists work:
research integrity and research fairness. On
one hand, questionable research practices
may lead to spurious findings if studies are
ill-
designed, poorly implemented, inappropriately analysed or selectively reported. On
the other hand, local communities, institutions and researchers are too often side-lined
from the formulation of research questions,
the design and implementation of studies and
the dissemination of findings. Taking advantage of weak or inexistent ethics institutions,
bypassing local expert knowledge, ignoring
local context, failing to develop in-
country
capacity are some of the practices which
de-value global health epidemiology.

Summary box
►► Over the past decade, two movements have pro-

foundly changed the environment in which global
health epidemiologists work: research integrity and
research fairness.
►► Both ought to be equally nurtured by global health
epidemiologists who aim to produce high-quality impactful research, yet bridging between these two aspirations can lead to practical and ethical dilemmas.
►► In the light of these reflections, we have proposed
the BRIDGE guidelines for the conduct of fair global
health epidemiology, targeted at stakeholders involved in the commissioning, conduct, appraisal and
publication of global health research.
►► The guidelines follow the conduct of a study chronologically from the early stages of study preparation until the dissemination and communication of
findings.
►► They can be used as a checklist by research teams,
funders and other stakeholders to ensure that a
study is conducted in line with both research integrity and research fairness principles.
►► In this paper, we offer a detailed explanation for each
item of the BRIDGE guidelines.
►► We have focused on practical implementation issues,
making this document most of interest to those who
are actually conducting the epidemiological work.

The BRIDGE statement
As we have argued in the BRIDGE statement
paper,1 research integrity and research fairness need to be equally nurtured by global
health epidemiologists who aim to produce
high-quality impactful research. Yet bridging
between these two aspirations can lead to
practical and ethical dilemmas. In the light of
these reflections, we have proposed guidelines
for the conduct of fair global health epidemiology, targeted at stakeholders involved in the
commissioning, conduct, appraisal and publication of global health research.
The BRIDGE guidelines were developed
by a Delphi consensus with global health
practitioners from over 20 countries in 5
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continents. Our aim was to bring together existing principles in one overarching guideline, with a focus on practical implications for global health practitioners. The
outcome consists of a set of 6 standards and 42 accompanying criteria covering the following steps of a study: (1)
study preparation; (2) study protocol and ethical review;
(3) data collection; (4) data management; (5) analysis;
(6) dissemination and communication.
How to use this paper
This paper is linked to the BRIDGE statement paper 1
that introduced the BRIDGE guidelines and described
the justification and methodology for their development.
The guidelines follow the conduct of a study chronologically from the early stages of study preparation until the
dissemination and communication of findings. They can
be used as a checklist by research teams, funders and other
stakeholders to ensure that a study is conducted in line
with both research integrity and research fairness principles. In this paper, we offer a detailed explanation for
each item of the BRIDGE guidelines. We have focused on
practical implementation issues, making this document
most of interest to those who are actually conducting the
epidemiological work. This document is not necessarily
meant to be read linearly from start to finish, but should
rather serve as a source of further reading for readers
interested in more in-depth discussion and justification
for each item. A glossary can be found in online supplemental file 1 for all terms that are underlined.
THE ITEMS
Standard 1. Study preparation: carefully prepare the study,
in partnership with local researchers, by taking into account
existing knowledge and resources and engaging with key
stakeholders
1.1. Plan and execute research in partnership with local
researchers. When working in a setting where relevant
epidemiological competences are limited or not available, consider
what is in the study team’s remit to strengthen local capacity
Global health research is rarely conducted by an organisation in isolation, but is the result of collaboration across
different disciplines, expertise and countries. This often
translates in research partnerships between institutes or
organisations from high-income and low-income settings.
These partnerships should always be established in a way
that is highly advantageous for both parties.2 Fair epidemiological research means that the local relevance of
the research should be determined in collaboration with
local partners.2 3 Fair research partnerships also entail
transparent and open communication between parties
all throughout the research process from early planning
stages to the communication of findings. On one hand, it
is important that local human resources for health are not
depleted to provide staff the research project (eg, nurses
or laboratory staff).3 On the other hand, lack of existing
local capacity should not be viewed as a reason to forego
such partnerships. Rather, when working in a setting
2

where relevant epidemiological competences are limited
or not available, epidemiologists from high-income countries should consider what is in the study team’s remit
to strengthen local capacity in order to meaningfully
engage local researchers. This extent of this capacity
strengthening should be commensurate to the scope of
the research project and match the current professional
needs and ambitions of people involved locally. Capacity
strengthening activities may include, but are not limited
to, establishing and/or strengthening ethics review
committees, strengthening research capacity, developing
relevant technologies, training of research or healthcare staff and education of the community involved in
the research. These activities may be extended to more
specialised domains of epidemiology.
1.2 Identify and engage key stakeholders throughout the study
with approaches based on their needs, competences and
expectations. Key stakeholders include representatives of affected
populations and end-users of research
A stakeholder is anyone who has a ‘stake’ or an ‘interest’
in a particular initiative. In global health research, stakeholders may include include: the members of community where research was conducted (the affected populations), the community at large (at national or global
level), local implementers (eg, local government or
healthcare workers), national policymakers and policy
implementers from governmental and non-governmental
organisations, the scientific community who can benefit
from the research, drivers of the international policy
including bilateral and multilateral agencies. Key stakeholders in a global health research study include the
representatives of the affected populations and the end-
users of the research.
Stakeholders are increasingly claiming their right to be
‘engaged’—that is, informed, consulted and involved—
in the decision-making processes of research which affect
them. Identifying the relevant stakeholders will therefore
be the first step of a research project. Depending on the
scale of the research, this can be done fairly quickly and
informally, in groups using a participatory approach, or
more rigorously using structured approaches for stakeholder mapping.4 The method of engagement should
be selected to best meet the needs, capacity and expectations of the relevant stakeholders as well as the strength
of engagement sought, which can range from: (1)
remain passive; (2) monitor; (3) advocate; (4) inform;
(5) transact; (6) consult; (7) negotiate; (8) involve; (9)
collaborate; (10) empower.5
1.3 Establish the knowledge gap by searching the literature (peerreviewed publications and grey literature) as well as by consulting
(local) experts, representatives of affected populations and endusers
A systematic literature review provides a complete,
exhaustive summary and appraisal of current literature
on a specific topic. While this is recommended whenever
possible, there may not always be time and resources
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available for such an exercise. In such cases, a literature review which thoroughly summarises the topic can
suffice. A (systematic) literature may show that there
is no knowledge gap to be filled and that the study is
redundant. Alternatively, it may uncover useful sources
of published information, which can form the basis of an
analysis without the need for any new data collection—
with all costs and burden to participants avoided. Even
when new data collection remains necessary, experience
in related studies may guide the design or indicate pitfalls
to be avoided.
Depending on the complexity of the study and the
amount of information already available on the topic
to be studied, an exploratory needs assessment with key
stakeholders may be warranted. Such an exercise can
also improve the understanding of the research topic
by different stakeholders (community, health facility
staff, local administration, central ministry, other governmental bodies, donors, etc) and point towards the disciplines that need to be included in the study. Affected
populations should also be consulted to ensure that their
perspectives are fairly represented.2 3 6
1.4 Develop research questions and objectives in consultation with
research partners and expected end-users
Research questions should be jointly formulated by all
research partners involved.2 The most relevant research
questions are those which address the specific local
issues. End-users should therefore be consulted early
on in the study design to ensure that the research questions respond to their information needs. This can help
ensure that the proposed research is in line with existing
national research agenda or priorities.7

1.6 Before embarking on primary data collection, assess whether
existing data could be used, fully or partly, to fulfil the research
objectives
During the planning stage, it is important to reflect
on the need for primary data collection. What level
of investment is permissible and justified and to what
extent can (re-
)analysis of existing quantitative data
and an appropriate mix of qualitative and quantitative
methods address the knowledge gap? These considerations need to consider how to make best use of funds
available while not burdening people with unnecessary data collection. The past decade has seen a huge
increase in the amount of publicly available data for
research which offers tangible opportunities to forgo
primary data collection in favour of secondary analyses of existing data. First, as discussed in criterion 6.6,
open data sharing initiates have resulted in numerous
repositories where data can be accessed for re-analyses.
Second, many nationally representative health surveys
are available for re-analysis, thanks to the efforts of
organisations such as UNICEF and the United States
Agency for International Development who have made
many datasets from their Multiple Indicator Cluster
Surveys (https://mics.unicef.org/) and Demographic
and Health Surveys (https://
dhsprogram.
com/)
openly accessible online. Lastly, health service data are
also increasingly available to global health researchers,
as health management and information systems data
are digitalised through the DHIS2 platform (https://
www.dhis2.org/) and other similar efforts.

1.5 Select study design and research methods to best fulfil the
study objectives and give due consideration to multidisciplinary
approaches
Before embarking on any global health epidemiological
study, researchers should consider whether they have
incorporated the right disciplines to answer the proposed
research questions. Global health research questions are
often complex and multilayered as the issues at hand often
involve many stakeholders. This requires the collaborations between disciplines beyond biomedical sciences.8
As a result, in global health, epidemiological studies are,
more often than not, conducted along-side or integrated
with other quantitative (eg, economics and mathematical
modelling, machine learning) or qualitative disciplines
(eg, anthropology, sociology, political sciences). Multidisciplinary research is well suited to study multiple types of
outcomes and provides a holistic understanding of causal
pathways. While quantitative methods quantify change
over time and associations (along with an estimate of the
role of chance), qualitative methods are most suited to
understand people’s judgements, perceptions and preferences therefore providing insights into reasons behind
changes or associations, or lack thereof.

1.7 Ensure data ownership and publication agreements have been
agreed by all research partners
Agreements for data ownership, storage and access
should be made during the preparatory phase of study.
Data sharing agreements detail the understanding
between the data provider and data receiver with regard
to what data are shared and associated conditions of
use. Within the frame of research, they should include
provisions on the right to publish results. As mentioned
in criterion 1.6, global health research often entails
the re-analysis of health service data. In such cases, it
is advisable that those who share the data also request
researchers’ compliance with the terms of a bespoke
data-sharing agreement.
Much global health research is conducted in
academia where peer-reviewed scientific publications
remain the primary metric for career progression. This
in itself is the source of much research unfairness, and
the frequent (conscious or unconscious) bypassing
of local researchers in the preparation of scientific
publications. To counter that, it is important that fair
agreements are made early on in the research process,
considering the professional development of all partners involved equally. While it is very difficult to agree
authorships before the work really gets going (because
one rarely knows exactly how much each potential
author will contribute), the principles of authorship
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can still be agreed during preparatory stages. The
International Committee of Medical Journal Editors
provide guidance on authorship9 and are endorsed by
the vast majority of scientific journals. Yet they have a
heavy emphasis on actual writing of the manuscript and
it has been argued that this systematically disadvantages
researchers from low-income and middle-income countries in global health research partnerships.10

Standard 2. Protocol development: prepare a detailed
research protocol and ensure it has been approved by
relevant ethical review boards if it includes research
concerning human participants
2.1 Prepare a detailed research protocol in consultation with all
research partners
The study protocol describes in detail all steps of a
proposed study. The two primary purposes are funding
acquisition or ethical approval. A number of templates
are available to guide protocol writing.12 13 While the
protocol writing may be led by one party in research partnerships, it is important that all parties are engaged and
given a fair opportunity to contribute. All parties should
explicitly agree with all their roles and responsibilities in
the protocol.

1.8 Agree on work plans and governance structures with all study
partners. Allocate adequate time, financial and human resources
to all phases of the study
It is important that decision-making processes are clarified before the actual research starts. The roles and
responsibilities of all parties involved should be transparently and fairly agreed in writing, so that study team
members are on the same page in terms of expectations
and contribution. This should including decision making
in the event of disagreement. The RACI models are a
useful way to do this, focusing on the four responsibilities
most typically used: responsible, accountable, consulted
and informed.11 In larger multistakeholder studies, oversight bodies may be needed to advise and oversee the
study conduct.
Clear study plans should be developed to ensure that
adequate time, financial and human resources are available for all phases of the study. All team members should
have a valid role and adequate resources in the project
to fulfil that role. Trained and experienced local health
professionals may possess the perfect skills mix for a
given research position but their recruitment needs to be
balanced with the potential health system weakening risk
of depleting the local human resources for health. While
it should go without saying that local research teams
should be fairly remunerated for their contribution,3
it is important to pay special attention to the working
conditions of those in the lower echelons of the research
hierarchy. This includes field staff (eg, interviewers,
supervisors and field data editors). Mitigating the precarious nature of their freelance casual labour should be
considered where possible, ideally with mid-term to long-
term solutions such as long-term contracts and opportunities for career progression. This can take the form of
online courses and qualifications that can be embedded
into their roles within the research team, depending on
their needs and aspirations. Long-term contracts for field
staff should also consider employment benefits such as
health insurance and pension planning (as appropriate
for the context) and budget for these in the financial
planning and budget plans for a study.
Precise budget estimates are not always part of a
grant application process, but careful estimation of the
different costs during the application stage is beneficial
for the practical implementation of a research project. It
is important to take currency fluctuations, inflation and
uncertainty into account when preparing the budget,
especially in fragile and conflicted affect settings.

2.2 Write a clear and comprehensive analysis section
The study protocol may provide an overview of the
planned analyses by describing the purpose of the study,
the primary hypotheses, the design and the source population and a general description of the chosen analytical
strategy. Depending on the complexity of the analyses, it
may be advisable to write a stand-alone analysis plan. The
purpose of a statistical analysis plan (SAP) is to ensure
transparency and to minimise type I and type II errors
resulting from the analysis strategy (eg, multiple testing,
choice of confounders, etc) thus affecting inferential
reproducibility. A minimum set of items to be included
in a SAP for randomised clinical trials is available.14 This
is not yet the case for observational studies, but a recent
paper has been published suggesting a modification of
the recommended SAP format for clinical trials to fit
observational studies.15
Broadly, the suggested items to cover in a statistical
analysis plan include:
1. Primary and secondary research questions and hypotheses, as
well as details of the primary and secondary outcome
measures, and how these relate to the study objectives.
2. Sampling procedure and recruitment/retention methods, detailing the sampling method, the planned recruitment
rate, the likely rate of loss to follow-up, interim analyses and stopping guidance (where applicable).
3. Sample size justification, including a description of the
power and sample size calculations detailing the outcome measures on which these have been based, as
well as any assumptions made underlying the power
calculation and justification for these assumptions.
4. Considerations about multiple testing, explaining how
false positive findings as a result of repeated subgroup
analyses will be minimised.
5. Potential confounders and effect modifiers should be defined and approaches on how to address the effect of
confounders and effect modifiers specified.
6. Analysis strategy, describing how results of this study
will be analysed, including the use of statistical and/or
mathematical models.

4
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2.3 Consider studying the effect of locally relevant equity
dimensions
With its focus on ‘achieving equity for all people’, global
health acknowledges that social determinants have a
major impact on health.16–19 From an epidemiological perspective, this implies disaggregating analyses in
order to reveal patterns that may be masked by aggregate data. Factors that may affect health opportunities
and outcomes include place of residence, race, ethnicity,
culture, language, occupation, gender/sex, religion,
education, socioeconomic status and social capital—as
described by the PROGRESS acronym and framework.20
Sex/gender have been the subject of much attention21–27
as gender is known to ‘intersect’28 with other social determinants, creating interdependent systems of disadvantage.27 While intersectionality originates from gender
studies, it is increasingly being proposed as a framework
to study health equity in public health.29–31
There are a number of practical and statistical considerations related to studying equity in global health epidemiology. First, a thorough understanding of the local context
is crucial to identify the relevant equity dimensions. Second,
researchers need to be very mindful of the causal mechanisms they intend to study when using equity variables and
cognisant of the potential for spurious results when using
proxy variables.32 Race and sex/gender are particularly
challenging ones, with both biological (hereditary, genetic)
and social (differentials in access to care) mechanisms. This
further emphasises the importance of working within multidisciplinary frameworks (with either biological or sciences
or both in these examples) to ensure a comprehensive
understanding of the issues at hand (ref statement paper).
Third, the choice of equity dimensions will have many practical implications for study design, ranging from sample size
(more equity dimensions usually means more confounders
and interactions33 34 and therefore a larger sample size),
sampling procedures (choice of sampling frame and definition of inclusion and exclusion criteria), research instruments and field procedures (which should be culturally
appropriate and safe as described in criteria 3.2, 3.4 and 3.6).
2.4 When conducting multidisciplinary research, describe the
purpose and strategies to integrate different analytical methods in
the protocol
As described in criterion 1.5, addressing today’s global
health challenges frequently requires the involvement of
different scientific disciplines, including but not limited
to medicine, epidemiology, social sciences, economics
and environmental sciences. Protocol writing is a team
effort which requires the expertise of all disciplines
involved.35 36 Multidisciplinary research protocols should
describe the purpose of combining different disciplines
and also include strategies to integrate relevant qualitative and quantitative analytical methods.37 Multidisciplinary research is typically conducted through several iterations of analyses—where analyses within one discipline
are initially conducted independently from and then
dependent on each other. To maximise the success of a
Alba S, et al. BMJ Global Health 2020;5:e003237. doi:10.1136/bmjgh-2020-003237

multidisciplinary approach, study plans need to include
regular moments of reflection with peers from the other
disciplines throughout all study phases (especially in
design, analysis and interpretation).37 38
2.5 Strive to make study protocols publicly available, either on a
publicly accessible website or in appropriate study registers
Public availability of research protocols is one of the
cornerstones of research integrity as it helps prevent post
hoc revisions of study aims. Protocols can be either placed
in a publicly accessible website or uploaded in an appropriate studies register.39 40 An increasing number of journals now also offer the possibility to publish protocols,
with the guarantee that study results will be published
regardless of whether they show ‘positive’ or ‘negative’
results. This option is that it also enables a peer review of
the research protocol.
2.6 For all data collection and data use concerning human
participants, obtain ethical approval (or a waiver) ideally from
all institutions and countries involved in the protocol. In case
of multiple review and disagreement, the review of the country
where the data are collected should take precedence
It is not always easy to determine whether a study needs
ethical review as the boundary between research and
public health practice can be blurred. Indeed, a recent
review of ethical guidelines for epidemiology has shown
that not all epidemiological or public health studies
require an ethics review.41 As a general rule, all studies
involving primary data collection from human participants need to be reviewed ethically and scientifically by a
competent and independent research ethics committees
(REC) prior to the start of data collection.42 43 Studies
which perform secondary analysis of existing data may
also require ethical review if the analyses fall outside
the scope of the informed consent provided (or if
no informed consent was provided).43 Ethical review
includes a thorough review of informed consent forms—
ideally in the language in which they will be administered.
Guidance for the formulation of informed consent forms
can be found in the updated CIOMS 2017 guidelines.43
While each REC may have their own templates, generic
templates are also available.12
The latest CIOMS Ethical Guidelines for Health-
related Research involving Humans ask for dual ethical
approval for studies conducted by partnerships involving
high-income and low-income and middle-income countries ‘at the site of the sponsor as well as locally’.43 The
intention is to prevent ‘ethics dumping’3—that is, the
export of unethical research practices from high-income
to low-income settings. However, it can also be argued
that insisting on dual review perpetuates colonial notions
that REC in low-income countries cannot be relied on.
Certainly, ‘researchers from high-income settings should
show respect to host country REC’3 and ‘research projects should be approved by a REC in the host country,
wherever this exists, even if ethics approval has already
been obtained in the high-income setting’.3 Difficulties
can arise when ethical review is not possible at one site
5
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(for lack of local capacity or willingness to review a study
conducted in a foreign country) or if reviews conflict with
each other. As a general rule, the review of the country
where the research is conducted should take precedence.
The ethical review of research conducted in humanitarian emergencies deserves special attention here. In
such settings, there is an intrinsic clash between ethical
priorities: the research needs to be done swiftly, and
participants are particularly vulnerable. A recent review
suggests two useful strategies in such settings44: (1) pre-
approved research protocol templates which can be
quickly customised for use in individual emergencies45
and (2) ‘real-time responsiveness’, which is an iterative
strategy of constant dialogue between ethics reviewers
and researchers while studies are being conducted.46
2.7 When working in a setting without ethical review boards
or review boards with limited epidemiological capacity,
consider what is in the study team’s remit to strengthen their
epidemiological capacity
Epidemiological studies may take place in countries with
insufficient capacity to assess the ethical aspects and/or
scientific quality of the research. Adequate capacity to
conduct and review biomedical research does not automatically translate into the same for epidemiological and
multidisciplinary projects, and this should therefore be
regarded as a specific need. Taking advantage of this
situation is one of the worst forms of ‘ethics dumping’.3
Instead, epidemiologists should consider what is in the
study team’s remit to strengthen their epidemiological
capacity as part of broader capacity strengthen efforts (as
described in criterion 1.1).
2.8 Explicitly state any open data access in the protocol submitted
for ethical review and in the informed consent documents
Funding bodies and publishers increasingly encourage
public data sharing to maximise the return of investment
on research, to increase transparency and accountability,
to reduce the cost of duplicating data collection and to
promote potential new data uses.47 Depending on the type
of study and data collected, informed consent forms may
include conditions of use and provisions for sharing with
third parties. Any data sharing with third parties (whether
fully open access or not) should be included in the protocol
and informed consent documents. For collation of existing
data to be used for secondary analyses, sharing with third
parties should be agreed with data owners. The protocol
should describe plans to publish data in online open access
repositories (see criterion 6.6).
Standard 3. Data collection: use valid and reliable instruments
and reproducible methods while ensuring culturally
appropriate procedures
3.1. Use valid and reliable research instruments
Global health research relies on diverse types of data.
Primary data are obtained by direct measurement using
research instruments such as questionnaires, data extraction forms, interview guides, assessment by clinicians,
6

laboratory and imaging techniques and global positioning
system (GPS) and other devices. Studies can also rely
on secondary analysis of existing data including health
registries, routine operational information, weather and
climate data, satellite information and census data.
Research instruments should be valid and reliable.48
The development of research instruments requires skill.
The design of, for example, a questionnaire is an iterative process in which the following steps can be distinguished: (1) definition and elaboration of the construct;
(2) choice of measurement method; (3) selecting and
formulating items; (4) scoring issues; (5) pilot testing; (6)
field testing.49 This process relies on scientific literature,
theory, empirical evidence and statistical techniques.
Before developing a new questionnaire, researchers
should perform a review of existing instruments and their
properties. If an instrument already exists, using it saves
time and makes results comparable to other studies. The
choice of research instruments remains a domain full
of trade-offs, and reducing the risk of biases and error
requires considerable efforts, which have to be delivered
within time and budget constraints.50
Data collection modes have evolved over the past
decades.50 In the domain of surveys, for example, electronic methods are increasingly used, as a replacement
of or in combination with face-
to-
face and telephone
interviews. The advantages of computer-assisted methods
include flexibility, reduced chance of error and possibly
also of missing data, user-friendliness and time saving.
This evolution also poses practical challenges (data
capture design, data conversion, availability of internet,
cost, training of field workers) as well as theoretical ones
(unknown errors and biases resulting from new data
collection modes).50
3.2. Ensure that research instruments are locally adapted and
culturally appropriate
Global health epidemiologists often study a range
different communities and countries. Researchers must
be cognisant of local cultural sensitivities and should be
careful not to violate customary practices with their data
collection procedures.3 51 In practice, time consuming,
invasive or culturally insensitive data collection procedures can lead to non-response biases and measurement
errors. It is well known that questions about sensitive
topics, such as sexual practices, deaths or religious ideas
can be difficult to handle for participants and data collectors.52 It is less obvious but equally important to consider
that apparently harmless topics (eg, questions about food
consumption) may also embarrass or upset informants.52
This further emphasises the importance of including
(local) investigators with relevant skills who are experienced in dealing with such circumstances.
3.3. Provide concrete guidance for data collection in a document
that is available to all data collection staff
Standardising data collection processes helps to ensure
that instruments maintain their validity and reliability48
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and contributes to methods reproducibility.53 In general,
quantitative measurements are easier to standardise
than qualitative judgements. Standard operating procedures (SOPs) and job aids can help ensure uniformity
for various procedures (inclusion and examination of
study participants, collection and storage of specimens
for the laboratory, laboratory assays, data management
and quality assurance).54 All guidance documents for
data collection (field manual) should be developed with
care so that they are legible, readable and comprehensible.54 Generic templates are available for several types
of SOPs.54 All data collection guidance tools should be
available whenever and wherever the people involved in
data collection need them.
3.4. Select data collection staff according to technical as well
as cultural criteria. Clarify the roles and responsibilities for each
person involved and provide adequate training and support
In small studies, the lead researchers may be able to
interview or examine all participants. But when there are
many study participants or when there are sociocultural
or linguistic barriers, field workers (intermediary research
assistants) may be needed. Depending on the scale of the
study, a hierarchy of field staff including interviewers, supervisors and field data editors may have to be recruited. Many
global health research projects are highly dependent on
field workers. These fieldworkers may be the only people
who directly engage with the study participants, hence
need to be well trained and oriented to understand the
study objectives, ethical issues and the instruments used.
Their influence on informed consent and data collection
processes should not be underestimated.52
3.5. Pilot test, and if possible, field test all research instruments
prior to the start of effective data collection
Pilot testing and field testing is recommended, regardless
of the choice for an existing or a new research instrument.
Pilot testing is intended to test the comprehensibility, relevance, acceptability and feasibility of the questionnaire in a
small number of respondents, after which adaptations will
follow. A pilot on the target population is crucial as only
they can judge the comprehensibility and relevance of the
questionnaire. In a pilot, after participants have answered
all questions they should be asked about their experience in as much detail as necessary to enable changes.49
When an instrument is considered to be satisfactory, it can
be applied to a larger sample of the target population.
Whereas pilot testing entails an intensive qualitative analysis of the formulation of questions and the layout of the
questionnaire, field testing entails quantitative analyses. As
such, all data management steps are also included in field
testing. Possible analyses include: patterns of missing items
(did respondents not understand the question? Do their
answers not fit the response options?) and distribution of
item responses (if some categories are seldom used, then
can be combined with others).49
In practice, despite their clear usefulness, pilot and filed
tests remains problematic in epidemiology. Ideally, pilot
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and field testing should be integrated in grant applications
and study timelines, but that is not always be possible, as
many research funders do not support these financially (in
terms of budget lines) and logistically (in terms of the time
investment). Unfortunately, researchers may even find
themselves in stalemate situation when preparing funding
applications for large-scale studies, as funders (and particularly also external reviewers of these funders) may request
to see pilot data before granting their funding.
3.6.Collect data in a respectful and safe manner, in an
environment which safeguards the confidentiality of respondents
When data collection is prepared and field workers are
selected and trained, it is important to focus exclusively
on technical aspects of using the research instruments
and to reflect on how study participants and field workers
can be protected from harm due to the study. Fieldwork
is sometimes conducted in dangerous settings and associated with considerable risks.55 The gender of data collection teams is an important factor to consider. In many
contexts, women can feel uncomfortable if they are interviewed by men or in the presence of their husbands and
partners. In such settings, gender-segregated interviews
are important part of ensuring a respectful and safe environment for participants. One trick for achieving this is
to carry out women’s and men’s interviews simultaneously to keep men occupied while women participate
in the study.56 Beyond gender, other sociodemographic
characteristics (eg, socioeconomic or ethnic or religious
backgrounds, etc) may lead to cultural hierarchies which
make it difficult for people to relate to each other.56 A
good understanding of the local context is necessary to
ensure that the data collection can be as culturally sensitive as possible.
3.7. Put in place quality assurance and quality control mechanisms
to ensure data accuracy, completeness and coherence
Data accuracy refers to the degree to which data correctly
estimate or describe the quantities or characteristics they
are designed to measure.57 In this respect, data fabrication is a common concern in global health epidemiology and it appears to be widespread and very difficult
detect.52 The chief concern is that field workers do not
visit the sampled locations and fabricate data. There are
a number of quality control activities that can be put in
place to ensure accurate data. The use of electronic data
collection offers a number of opportunities to check
that the sampled locations were visited, including geo-
positioning, attachment of photographs and monitoring
the start and end date of the interview. Spot-checks and
re-
collecting data in a random sample (eg, 10%) of
sampled units (eg, households or facilities) is another
commonly used approach to ensure that data were
correctly collected. However, the reality is often more
nuanced than total data fabrication, with field workers
deviating from the verbatim use of the questionnaire. This
can be done for very valid reasons, for example, when
field workers prefer using local terms and language, or
7
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exercise their own judgement when asking sensitive questions. Efforts to foster a safe an open dialogue with field
workers, combined very good understanding of the local
context and a willingness to adapt research processes (as
advocated by the slow research movement51) are key for
quality assurance.
Data completeness is usually described as the amount
of available data in a database compared with the amount
that was expected to be obtained. Prompt review of
research instruments by a field supervisor is important
to ensure that missing data can be re-collected in time.
Distinguishing between different types of missing information on the research instruments is a good way to
ensure data completeness during data collection (eg, (1)
the question could not be asked; (2) the respondent did
not reply; (3) the respondent replied ‘do not know’).58 59
Coherence refers to the degree to which data are logically connected and mutually consistent.57 During surveys
one way to ensure coherence is include cross-
checks
within number of questions which should be internally
consistent. Electronic data collection offers the possibility
of programmed consistency checks which notify (and can
even prevent) data collectors from entering inconsistent
values.

4.2 Create and pretest a data entry application prior to effective
start of data collection
From the moment of effective data collection, it is
important that the data management system is up and
running adequately. To ensure this, it is important to
test the system ahead of time. This testing may coincide
with field testing (c.f. criterion 3.5) of data collection
instruments.
4.3 Describe all variables in a codebook and consider preparing
additional metadata documentation
Metadata are a set of data which describe the data
collected through research. Metadata serve as a reference for the team members involved in study and is
essential to ensure the re-usability of data for future
analyses. A codebook is the primary metadata document to link the questionnaire to the study database
and includes information on all the variables in the
database, which question (or other source) they were
obtained from, codes and valid ranges, format of
notation as well as variable definitions, especially for
derived (calculated) variables. Another useful document is the annotated data collection form. It is best
prepared before data entry and used during data entry.
It is essentially a copy of the last or latest version of the
data collection form with text boxes next to every entry
indicating the variable name annotated data collection
form. This should ideally not replace a codebook as it
does not include the same level of detail, but can be
an additional useful aid. There are numerous international efforts to harmonise metadata collected as part
of research for multicentre studies.60–62

Standard 4. Data management: manage data with
reproducible procedures and ensure compliance with relevant
data protection rules
4.1 Put in place data management procedures before effective
start of data collection and provide concrete guidance in a
document available to all data management staff
A data management plan is essential to ensure the
planning around data collection, storage and sharing
are adequately planned for at the start of the research.
Broadly, the suggested items to cover in a data management plan include:
1. Data management overview: a description of the system(s) used, the data flow, the data management roles
and responsibilities, the system for unique identification of individuals (or entities) and if relevant, the
hierarchy and links between datasets and a codebook
(c.f. criterion 4.3).
2. Creation of database: description of data entry application (which in the case of electronic data collection will
coincide with the data collection application), quality
assurance and quality control mechanisms (c.f. criterion 4.4), database lock and statistical file creation.
3. Data safety and security: relevant national/supranational legal framework(s); methods for back-ups, storage
and archiving; data security protocol including access
rights to ensure the anonymisation and privacy of data
collected and processes for data sharing; procedures
used to ensure national and international frameworks
of data protection are adhered to.
In addition, depending on the complexity of the study
and the data management procedures, SOPs and job aids
may be useful for data management staff.

4.4 Put in place quality control mechanisms to ensure data
accuracy, completeness and coherence
Data accuracy refers to the degree to which data
correctly estimate or describe the quantities or characteristics they are designed to capture.57 The most
common method to ensure accuracy with paper-
based data collection is double data entry. Alternative
methods include partial data checks, which can be
implemented in a number of ways. One option is to
select a random proportion of data points (eg, 10%)
from the database and to check them visually against
the completed questionnaires. A less time-consuming
variant is to randomly choose a number of respondents to check (rather than a number of data points)
and to check all data for those respondents against the
questionnaire. For electronically collected data, accuracy can be ensured by programming the database with
precoded answer options, logical ranges for continuous
data and skip logic.
Data completeness is usually described as the amount
of available data in a database compared with the
amount that was expected to be obtained. Methods
to check completeness includes tabulating the data in
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the database against the sampling list to ensure that all
expected data are included. However, even when all
sampled elements are included, certain variables may
have missing entries. This can be checked by tabulating
selected ‘critical’ variables (eg, those most important
for analysis or most likely to be missing) to ensure
that there are no systematic and patterns of missingness. Ideally, this should be done at regular time points
throughout the implementation of the study to ensure
that mid-course corrective measures can be put in place.
Coherence refers to the degree to which data are
logically connected and mutually consistent.57 Coherence has four important subdimensions: (1) within a
dataset, (2) across datasets, (3) over time, (4) across
countries. Data coherence within a dataset can be
ensured by cross-
checking variables, which ought to
be perfectly correlated. One important element of
coherence across datasets is ability to merge datasets,
for which a good system of assigning unique identifiers
is crucial. Standardised procedures and good guidance
for data collection (c.f. criterion 3.3) and data management (c.f. criterion 4.1) can help ensure coherence
over time and across countries.

several indirect identifiers might do. The appropriately
anonymised data have: (1) no single direct identifier or
less than three indirect identifiers and (2) if dates are
necessary for certain analyses, methods should be used
to preserve anonymity without compromising statistical
analyses, such as adding or subtracting a small, randomly
chosen number of days to all dates.
It should be clear at the start of the research, which
research team members will have access to which
data and how access will be managed (different team
members might have different access rights). There are
numerous ways to protect sensitive personal data. One
method is by saving the personal identification data in
a dataset that is separate from the bulk of the study data
and only providing the ability to certain research team
members to link the two datasets. This can be done by
providing different passwords for different datasets or
encrypting electronic database files. In the event the
data are collected in a paper format, securely stored data
forms (in locked cabinets with password access-locks or
key-locks to which only specific research members have
access) is the best way to keep the data secure.

4.6 For each data file define levels of anonymisation and privacy
protection as well as corresponding access rights in line with
national and international frameworks
Data security measures should be made explicitly clear
for each stage of the research process in line with
national and international frameworks—such as the
General Data Protection Regulation in the EU. Personal
data, and especially sensitive personal data should be
treated with extreme caution.63 Personal identifiers can
be either direct or indirect.64 Although none of the indirect identifiers on its own would point to an individual,

4.7 At the beginning of the study, prepare an electronic secured
study file to store all study documentation and outputs. Regularly
update this file and archive it the end of the study
Maintaining a secure electronic study file helps to
ensure that the most up to date versions of all study
materials are stored in a single location. An electronic
study file should include protocols, data analysis plans,
data management plans, ethical review submissions and
responses, informed consent forms, data collection tools,
anonymised datasets and transcripts, metadata, data
management programmes, analysis programmes, statistical outputs, reports and publications. To ensure secure
storage, the study file should resists on two physically
separate regularly synchronised storage mediums, for
example, on a local laptop hard disk and remote backup
server. When setting up the storage system, it is important to think about risks to data integrity, externally (eg,
fire, flooding), and internally (disgruntled staff member,
ransomware, virus attacks, etc) and how to mitigate those.
The choice of where to store and especially where to
archive the data may be straightforward if researchers
have an established data management facility in their
institution. Cost-free remote data repositories may be a
useful alternative when these are not available. There are
three important considerations when choosing an online
repository for data storage and archiving (as opposed
to data sharing, which is discussed in criterion 6.6) : 1)
Does it offer closed access and protected against unauthorised access; 2) Is it hosted by a trusted institution with
a vision and capacity to provide long-term secure storage
(eg, at least 10 years). Zenodo (zenodo.org) is a general
purpose repository hosted by CERN which fits both
criteria, while both can be problematic with public could
storage services (such as DropBox, Google Drive, etc).
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4.5 Annotate all data cleaning and processing steps and strive for
reproducibility by means of stored programming code
Programming facilitates the documentation of study analyses and thus enables external parties to verify study results
and claims and reproduce these. Most statistical software
packages offer the possibility of doing data management
using dropdown menus. Although this may be useful as
a first step to explore, the data programming should be
preferred to ensure methods reproducibility and results
reproducibility. Most statistical programmes also have
functionalities to store programmed code and annotate
the data cleaning and analysis in a structured format (ie,
R software scripts and markdowns, STATA do-files, SPSP
syntax and SAS programs). Furthermore, when data are
made available at different stages, programming makes it
possible to progress on both data management and statistical analyses before the full database is ready. If analyses
are not done by means of statistical software packages (eg,
spreadsheets or qualitative analysis tools), it is important
that they are nevertheless well documented and annotated
to ensure results reproducibility.
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4.8 Retain source data safely, in their original form, preserving
data confidentiality for as long as has been described in the
protocol
Source data refers to materials collected as part of the
research at the primary source of data collection (study
participants, household respondents, etc). Thus, source
data includes: signed informed consent forms, filled in
data collection forms, audios files, videos and photos and
biological samples (data, images, photos of slides, but not
sample itself). The study protocol should specify how long
source data will be stored and under which conditions (and
security guidance).
Standard 5. Data analyses: analyse data according to the
protocol and integrate statistical analyses with approaches
from other disciplines in the study
5.1 Only work with personal identifiers that are necessary to
answer the research questions
During the process of data analysis, the person analysing
the data should work on an appropriately anonymised or
pseudo-anonymised dataset. Respondent-specific identifier
number should be used to identify individual respondents in
the data and the key between the identifiers and the personal
confidential information of the respondents must be hosted
by an independent person. As described in criterion 4.6,
identifiers can be direct or indirect, and a combination of
indirect identifiers may be sufficient to identify a person.64
Therefore, it is important to realise that there are limits to
the extent to which this criterion can be met, especially if a
number of indirect identifiers are relevant to analyses (eg,
nationality/ethnicity, sex and age). Even if clearly personal
information (such as name, address, telephone number, ie,
direct identifiers) are removed from a dataset, it is usually
still possible to identify individuals though combinations
of indirect identifiers (such as disease status, sex, age and
ethnic background). Such indirect identifiers are often relevant for the analysis. It is therefore important to realise that
in practice, a dataset from a global health research project
is rarely anonymised. However, pseudo-anonymisation may
well be achieved.
5.2 Conduct statistical analyses in accordance with the protocol
and distinguish preplanned from exploratory analyses
One of the cornerstones of research integrity in epidemiology is ensuring that analyses do not deviate from
the plan. As discussed in criterion 2.2, it is important to
think about analyses before conducting a study because
of dangers associated with performing multiple statistical tests. Most GEP guidelines recommend that any
deviations from the statistical analysis plan are justified
and documented. As discussed in criterion 5.4 below,
such requirements may be difficult to fulfil in multidisciplinary studies where qualitative research informs
the quantitative research (exploratory model) or vice
versa (explanatory model).65 The prespecification of all
analyses goes against the iterative nature of qualitative
research. Certainly, analyses which were preplanned in
the protocol and for which the study is powered should be
10

distinguished from other exploratory analyses. Furthermore, all analyses should clearly relate to the research
questions the study was set out to answer.
5.3 Fully annotate all analysis steps and strive for reproducibility
by providing programming code
All analyses steps need to be replicable to ensure results
reproducibility and inferential reproducibility. As
discussed in criterion 4.5, this can be facilitated by means
of stored and annotated programmes or plain language
instructions in a spreadsheet or word processing document. When data are made available at different stages,
programming makes it possible to progress on both
data management and statistical analyses before the full
database is ready. Ideally, programming code should be
organised in a way that enables results to be reproduced
from the ‘clean raw database’ at the click of a button.
5.4 In multidisciplinary studies, integrate statistical analyses with
analyses from other study disciplines in an iterative process to
coherently address the research objectives
As discussed in criterion 2.4, global health promotes
multidisciplinary collaboration. In order to maximise
the success of a multidisciplinary approach, study plans
need to include regular moments of reflection with
peers across all involved disciplines, throughout all study
phases, but especially in design, analysis and interpretation of findings.38
At the analysis stage, one of the defining features of
multidisciplinary research is the iterative cycles through
which information from the various disciplines are integrated in order to coherently address the research questions. Multidisciplinary research involving disciplines
with both quantitative and qualitative research traditions
are especially challenging as it requires researchers to
overcome and compromise on at times deep epistemological divergences. In our experience, the following iterative approach can help to ensure that the quantitative
data are coherently mixed with the other qualitative disciplines: (1) start qualitative data analysis early on during
data collection to ensure that all emerging themes are
being explored; (2) conduct preliminary descriptive
analyses of both quantitative and qualitative data as
soon as data are available for analyses; (3) convene with
peers from other research disciplines to discuss further
statistical analysis of quantitative data (descriptive and
inferential) and synthesis of the qualitative data (key
themes); (4) combine analyses from the various disciplines to answer the research questions comprehensively;
(5) define further higher-level analyses (either qualitative or quantitative) where gaps persist; (6) take note of
elements which still need to be explored with new data
and new research.
5.5 Put in place quality control mechanisms to ensure that data
have been correctly analysed
The most robust method to prevent erroneous analyses
from being disseminated is having results (or a purposeful
selection thereof) reproduced by a qualified person who
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was not previously involved in the analyses. Inconsistencies in the results should be discussed and a consensus
reached between the two analysts. However, these types
of approaches are often not possible in research settings
as they are costly and time-
consuming. Furthermore,
there may not be another qualified person in the team
capable of performing of an independent analysis. In
such cases, one option is to ensure that the research team
meets frequently, at different phases of results generation
process, to review results and assess their validity, in order
to spot any errors and mistakes at an early stage.
Standard 6. Dissemination and communication: report and
disseminate results, preferably in the public domain, with
means of communication which appropriately target key
stakeholders
6.1 Develop user-specific dissemination and communication
plans in consultation with key stakeholders (representatives of the
affected populations and end-users)
Dissemination usually refers to making results known to
research peers, policy-makers and other professional organisations to enable them to use the results in their own work.66
Communication refers to the promotion of results to communities and societies as a whole and possibly engaging in a
two-way exchange.66 Publication of papers in peer-reviewed
journals is often epidemiologists’ preferred mode of dissemination. Yet, it primarily targets the scientific community
and international agencies while in order to have an impact
(eg, change policies, practices or behaviour), global health
research findings needs to be disseminated and communicated more broadly, in ways that will enable end-users to
understand and find them.2 Research findings must be translated into different ‘formats and languages’ appropriate to
the respective target audience, and should be delivered
through effective communication channels.2 Dissemination
materials may include policy briefs and white papers summaries for pamphlets and websites. Communication material
can take the form of news articles and social media posts;
community meetings, newspaper articles, videos or short
films, documentaries, podcasts, infographics, etc. Art-based
approaches, such as theatre, music, visual arts, storytelling
and film67 are especially useful to reach and engage large
numbers of people. Study findings need to be communicated neutrally and impartially, and where necessary conflicts
of interest need to be clarified/declared.
6.2 Report data reporting in a non-stigmatising, nondiscriminatory, culturally sensitive and non-identifying manner
The information included in the dissemination and
communication material must not stigmatise, discriminate or identify the study participant. Country-specific
regulations must be followed during the dissemination of
epidemiology study results. However, less stringent data
protection standards in low-income countries can never
be an excuse for researchers from high-income countries
to condone potential privacy breaches.3 Special attention
must be paid to ensure the protection of research participants who are at risk of stigmatisation, discrimination or
incrimination.3 More specifically, epidemiologists should
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bear in mind that presenting data from small groups
in tables or maps may make individuals easily identifiable and thus break confidentiality. If any participants
are quoted with names or in picture, due consent for
publicising their information must be obtained, paying
particular attention to the protection of minors, elderly
and other vulnerable populations.
6.3 Conform to reporting guidelines for the given study design and
methods in academic publications
Reporting guidelines are structured tools to guide
researchers in the preparation of their scientific manuscripts. A reporting guideline provides a minimum
list of information needed to ensure a methods and/
or results can be understood by a reader, reproduced
by a researcher, used by a practitioner and included in
a systematic review.68 The Enhancingthe QUAlity and
Transparency Of Health Research network is an online
platform that promotes and disseminates reporting
guidelines for health research, which can be consulted
to identify relevant guidelines.68 Guidelines relevant for
epidemiological study reporting include the Strengthening the Reporting of Observational Studies in Epidemiology,69 70 RECORD,71 Consolidated Standards of
Reporting Trials,72 73 STARD74 and Preferred Reporting
Items for Systematic Reviews and Meta-Analyses75 guidelines, and Standards for Reporting Qualitative Research76
for qualitative research.
6.4 Put in place quality assurance and quality control mechanisms
to ensure complete, accurate, accessible and interpretable data
reporting
Complete and accurate reporting in scientific publications
is key to research integrity. Previous items have described
approaches to guaranteeing prepublication of the protocol
(criterion 2.5) and use of reporting guidelines (criterion
6.3). Accessibility of results on the other hand is the primary
driver behind open access of publications and is discussed in
following sections (criteria 6.5 and 6.6).
Interpretability reflects the ease with which users may
understand and properly use data products.57 As discussed
in criterion 6.1, this is very important in global health, as
research findings need to be adequately communicated
to end-users in order to have an effect on behaviour,
decision making or policies—and an ultimate impact on
health. Participatory approaches which engage users in
the compilation of dissemination findings are especially
useful to ensure that messages speak to the needs and
concerns of users, are delivered through the most effective channels, and are understood as intended.
6.5 Consider indexed open access journals for scientific
publications
Open access to scientific publications is one of the
cornerstones of efforts to foster research integrity
and transparency. There are two main routes to open
access77: (1) self-archiving (‘green’ open access) where
researchers archive the published article or the final
peer-reviewed manuscript in an online repository before,
11
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at the same time as, or after publication; (2) open access
publishing (‘gold’ open access) where an article is
immediately published in open access mode. With open
access publishing publication costs (referred to as article
processing charges (APCs)) are borne by the authors
instead of readers. The charges of journals with high
impact factors can be expensive and need to be considered when budgeting for the research. Many journals
do offer discounted or waived rates for researchers from
low-income and middle-income countries (and further
discounts for students).
Although the international status and impact factors
of journals is an important aspect to establish the credibility of the research, sometimes, local or national-level
journals can better reach targeted audiences and demonstrate a commitment to address local research questions
and policy issues.78 These may or may not be open access.
Where possible it is good to favour indexed journals,
which can be found by search engine databases (eg,
PubMed). A journal’s membership of the COPE network
(https://publicationethics.org/) also indicates a commitment to ethical publishing practices In this regard, it
is important to be aware of predatory publishing, an
exploitive academic publishing business model that
involves charging APCs to authors without providing
editorial services, peer review or indexation. Young and
inexperienced researchers from low-income and middle-
income countries are most likely to publish in these journals.79 The line between ‘serious and reputable’ journals
and predatory journals is blurred and unfortunately, a
number of national journals in low-income and middle-
income countries are deemed predatory.68

not able to comply, especially those in social sciences.82
Therefore, domain-specific open access repositories may
be the most effective route to implement open access
data sharing for global health epidemiologists, regardless
of their compliance with FAIR. The Registry of Research
Data Repositories (
re3data.
org) offers an overview of
existing international repositories for research data.
However, epidemiologists should also be aware that
there is also a less noble side to data sharing in global
health. It can end up being a lot more advantageous for
scientists in high-income countries with higher analytical
capacities than those in low-income countries where the
data have been collected. While scientists in high-income
countries may be highly trained to perform analyses,
they have neither shared the legwork in collecting the
data (including intellectual design and practical troubleshooting) with scientists in the low-income countries
where the data were collected .83 In order to ensure
that data sharing is mutually advantageous to all parties,
the principle of ‘as open as possible, as closed as necessary’77 should therefore be followed. Embargoes are a
useful short-term strategy to afford more time to local
researchers, but fair data sharing should be considered
within the frame of comprehensive long-term approaches
to knowledge sharing—that is, epidemiological capacity
building of researchers and more general investments
in research infrastructure in low-income countries. As
discussed in criterion 1.1, the extent of this capacity
strengthening should be commensurate to the scope of
the research.

6.6 On study completion, consider publication of the archive in an
openly accessible online repository. Consult key stakeholders and
research partners to identify strategies within the study team’s
remit to encourage as much as possible re-analyses by local
researchers
Open access data sharing is increasingly being encouraged and at times a condition for funding and publication. It is considered necessary to maximise the return on
investment in research, with benefits ranging from the
generation of novel findings as researchers re-examine
the data applying different hypotheses, the possibility
combine data sets from multiple studies, and the development of new research collaborations.77 80 There are
many online repositories which support open access data
sharing. The considerations to choose a repository for
data sharing are slightly different that those discussed for
data storage and archiving (criterion 4.7), as the main aim
here is to maximise the ease with which peers will be able
to find and access the data. The FAIR guidelines aim to
improve the findability, accessibility, interoperability and
reuse of digital data by both humans and machines.81 On
one hand, researchers may want to privilege repositories
which comply with these guidelines. On the other hand,
there are difficulties in interpreting and putting these
principles into practice and many repositories are still

CONCLUSION
None of what is described here will be new to experienced global health epidemiologists and researchers.
Yet we know from first-hand experience that it is not easy
to navigate the competing demands on a researcher’s
loyalty in the complex multistakeholder environment in
which we operate. With the benefit of hindsight there
are certainly many things we would now do differently.
By giving a name and a space to recurring challenges, by
stimulating a reflection on routine practice and common
assumptions, by offering arguments and background
references, we intend to support those who are trying
to stand up against questionable research practices and
research unfairness.
The notes of caution and invitations to reflect on
research integrity and research fairness issues jointly can
be valuable for teaching purposes for young epidemiologists and researchers embarking on the field of global
health epidemiology. The exposure of these notions
early on in their educational and professional development can ensure that the new generation of global health
epidemiologists is more aware of the intricacies and challenges of our field, so that they do not unknowingly repeat
known mistakes and reinforce unfair patterns of research
behaviour. Yet we also hope that more experienced
researchers will also be open to reflect on some deeply
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engrained practices and assumptions in global health
epidemiology. Ultimately, we are aware that dissemination of these guidelines to a broad audience—including
commissioners, funders, reviewers and publishers of
research—is key to have to have a tangible impact.

GLOSSARY
Affected populations: individuals and communities that are
affected by the data collection process. This may be the
people on whom data collection was actually done, but
also their families and the wider community which may
be directly or indirectly affected by it.
End-users: individuals, communities or organisations
external to those who conducted the research, who will
directly use or directly benefit from the output, outcome
or results of the research. Examples of end-users include
researchers, policy-
makers from governmental and
non-governmental organisations, the service providers,
communities and community organisations.
Job aids: instructions, lists or quick reference materials
derived from the main SOP. Job aids can be used when
the full procedure is not needed at the time the task is
performed.54
Multidisciplinary research: research which combines and,
in some cases, integrates concepts, methods and theories drawn from two or more disciplines. Others may
refer to this as ‘mixed methods’,37 ‘cross-disciplinary’8 or
‘multiple discipline’ research.35
Quality attributes: the formulation of quality assurance
and quality control activities revolves around goals for
quality attributes. Quality attributes in epidemiology
include data quality dimensions such as relevance; accuracy; credibility; timeliness; completeness; accessibility;
interpretability and coherence.57 These can either be
attributes of the system that produced the data (ie, the
process) or of the data itself (data output/outcome).82
Quality assurance: set of activities to ensure quality in
the processes by which products are developed. Quality
assurance aims to prevent defects with a focus on the
process used to make the product. It is a proactive and
ongoing quality process. Quality assurance includes
quality control activities.
Quality control: set of activities for ensuring quality in
products. The activities focus on identifying defects in
the actual products produced. Quality control aims to
identify (and correct) defects in the finished product.
Quality control, therefore, is a reactive process. Quality
control activities a part of a broader quality assurance.
Reliability: the degree to which a measurement is free
from error, or more extensively, the extent to which
scores for patients who have not changed are the same
for repeated measurement under several conditions48:
►► internal consistency: using different sets of items from
the same multi-item measurement instrument;
►► over time: test–retest;
►► inter-rater: by different persons on the same occasion;
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intra-rater: by the same raters/responders on different
occasions.
Parameter/methods to measure reliability include: the
SE of measurement, intra-class correlation coefficient,
coefficient of variation, Cohen’s kappa, Cronbach’s alpha
and Bland-Altman plots.48
Research instrument: set of questions or items used to
collect information about research participants. Examples of research instruments: questionnaires for primary
data collection with respondents, data extraction forms
for collection of existing data records, case report forms
to collect clinical data or interview guides for qualitative data collection, laboratory and imaging techniques,
global position system and other devices. Synonym:
research tool
Reproducibility53: an overall term which refers to
►► Methods reproducibility: provision of enough detail
about the procedures of a study so that these study
procedures can be repeated exactly.
►► Results reproducibility: ability of an independent study
with closely matched procedures to give the same
results as the original study.
►► Inferential reproducibility: an independent replication
of a study or a reanalysis of a study lead to qualitatively
similar conclusions as the original study.
Standard operating procedures (SOPs): written step-by-step
instructions on how to carry out procedures correctly.
SOPs are meant to ensure consistency, accuracy and
quality of data. They help ensure compliance to the study
protocol, regulations and international standards. SOPs
can also be used as training tools.54
Validity: the degree to which an instrument truly
measures what it purports to measure. Parameters/
methods to measure validity include: specificity and sensitivity, receiver operating characteristic curves, weighed
kappa, Spearman’s or Person’s correlation coefficients
and Bland-Altman limits of agreement, factor analysis.
Three different types of validity can be distinguished48:
►► Content validity: does the content of the instrument
correspond with what one intends to measure, with
regard to relevance and comprehensiveness?
►► Criterion validity: in situations where there is a gold
standard for the measurement, how well do the scores
of the measurement instrument agree with the scores
on the gold standard?
►► Construct validity: when there is no gold standard,
does the instrument provide expected scores, based
on knowledge on what it is trying to measure?
►►
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