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ABSTRACT
Background Research integrity and research fairness have
gained considerable momentum in the past decade and have
direct implications for global health epidemiology. Research
integrity and research fairness principles should be equally
nurtured to produce high-quality impactful research—but
bridging the two can lead to practical and ethical dilemmas.
In order to provide practical guidance to researchers and
epidemiologist, we set out to develop good epidemiological
practice guidelines specifically for global health epidemiology,
targeted at stakeholders involved in the commissioning,
conduct, appraisal and publication of global health research.
Methods We developed preliminary guidelines based
on targeted online searches on existing best practices for
epidemiological studies and sought to align these with key
elements of global health research and research fairness.
We validated these guidelines through a Delphi consultation
study, to reach a consensus among a wide representation of
stakeholders.
Results A total of 45 experts provided input on the first
round of e-Delphi consultation and 40 in the second.
Respondents covered a range of organisations (including
for example academia, ministries, NGOs, research funders,
technical agencies) involved in epidemiological studies from
countries around the world (Europe: 19; Africa: 10; North
America: 7; Asia: 5; South-America: 3 Australia: 1). A selection
of eight experts were invited for a face-to-face meeting.
The final guidelines consist of a set of 6 standards and 42
accompanying criteria including study preparation, protocol
development, data collection, data management, data
analysis, dissemination and communication.
Conclusion While guidelines will not by themselves
guard global health from questionable and unfair research
practices, they are certainly part of a concerted effort to
ensure not only mutual accountability between individual
researchers, their institutions and their funders but most
importantly their joint accountability towards the communities
they study and society at large.

INTRODUCTION
Bora kujenga daraja kuliko ukuta
Better build bridges than walls (Kiswhahili
proverb)

Key questions
What is already known?
►► Research integrity and research fairness have

gained considerable momentum in the past decade and have direct implications for global health
epidemiology.
►► Balancing research integrity with the realities of conducting fair global health epidemiological research
can be challenging.
►► Unfortunately, existing good epidemiological practice guidelines developed by national epidemiological associations are not tailored to the idiosyncrasies
of global health and lack international legitimacy.
►► Also, existing guidelines for research fairness are not
specific to epidemiology.

What are the new findings?
►► Through a Delphi consultation study involving a wide

range of experts with experience and expertise in
global health research and epidemiology, we developed guidelines for good epidemiological practice
in global health that address the core principles of
research integrity and fair global health research.
►► The final guidelines consist of 6 standards and 42
accompanying criteria including study preparation, study protocol and ethical review, data collection, data management, analysis, reporting and
dissemination.

Global health epidemiology studies the
causes and consequences of morbidity and
mortality across geographical boundaries,
with emphasis on equitable disease control
and health promotion in low-
income and
middle-income countries. Research integrity
and research fairness have gained considerable momentum in the past decade and
have direct implications for global health
epidemiology. In this article, we argue that
research integrity and research fairness principles should be equally nurtured by global
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What do the new findings imply?
►► Guidelines will not by themselves guard global health from ques-

tionable and unfair research practices.
►► However, guidelines are certainly part of a concerted effort to en-

sure the accountability of funders, institutions and researchers towards the communities they study and society at large.
►► We invite all stakeholders involved in the commissioning, conduct,
appraisal and publication of global health research to consider the
use of these guidelines in their research.
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health epidemiologists who aim to produce high-quality
impactful research—but bridging the two can lead to
practical and ethical dilemmas. In the light of these
reflections, we propose guidelines for epidemiological
studies targeted at stakeholders involved in the commissioning, conduct, appraisal and publication of global
health research.
Research integrity has emerged as a response to the
‘reproducibility crisis’ (the inability to reproduce research
findings), which has shaken the foundations of most
scientific disciplines.1 Within epidemiological research
findings obtained from ill-designed, badly implemented,
inappropriately analysed or selectively reported studies
will also lead to irreproducible results.2–4 Data fabrication,
falsification and plagiarism represent the most extreme
case of scientific misconduct and consequently inability
to reproduce research findings. Yet, practices in the grey
zone between this type of deliberate misconduct and ideal
scientific behaviour—denoted as ‘questionable research
practices’5 or ‘research waste’6—may be more prevalent
and ultimately, more damaging.7 The reproducibility
crisis can be partly attributed to the limits of hypothesis
testing paradigms,3 8 9 but lack of scientific rigour is also a
major contributor.7 10 11 A number of scientific regulatory
bodies have issued documents over the past decade to
foster research integrity and thereby tackle questionable
research practices and research waste, either in the form
of codes of conduct for researchers (such as in the European Union (EU)12 and in India13) or guidelines and
policies (eg, Tanzania14 and Uganda15).
Definitions of research integrity centre around four
principles: reliability, honest, respect and accountability.12 Efforts to foster research integrity in the EU
have resulted in a push for open science in all scientific
areas.16 In epidemiology, more specifically a number of
guidelines for good epidemiological practice have also
been developed, such as in Switzerland,17 Germany,18 the
Netherlands19 and France.20 Yet, as we argue in following
paragraphs, global health epidemiologists also need
to reckon with the idiosyncrasies of conducting global
health research,21 which derive from its multidisciplinary
nature and emphasis on transnational issues and equity
at population level.22
Multidisciplinary methods are essential in global
health research as most issues’ studies are embedded

in complex systems centred around human behaviour.
The study of complex systems in turn is closely related
to reproducibility: even when methods have been implemented properly, contextual factors have a key role
and can thereby affect reproducibility of findings. The
biomedical focus on finding ‘what works’ means that
experimental designs are considered the gold standard
to evaluate public health interventions,23 and reproducibility is often considered purely in terms of statistical
uncertainty. But as critics of counterfactual methodologies in development have argued, these methods produce
very context-specific evidence (‘did it work there and
then’), which risks overlooking specific sociopolitical and
cultural contexts.23 24 Social sciences (eg, anthropology,
sociology, political economy) are uniquely placed to
understand the social conditions related to the success
(or failure) of interventions and provide essential information about reproducibility to complement statistical
uncertainty. This criticism can be extended to the use of
experimental designs in global health and means that in
order to produce useful evidence to decision-makers25
global health epidemiologists need to engage with other
related disciplines—and most notably social sciences—in
multidisciplinary, interdisciplinary or transdisciplinary
research.26
Global health’s emphasis on transnational issues and
equity, on the contrary, implies that research integrity needs to be expanded to include research fairness
principles. One of the principles of research integrity
is respect—defined as ‘respect for colleagues, research
participants, society, ecosystems, cultural heritage and
the environment’.12 Strictly speaking, the transnational
nature of global health refers to the study of determinants and solutions that cross national boundaries, such
as climate change or urbanisation.22 But in practice—for
a host of historical reasons27—transnational research
often implies transnational research collaborations and
more specifically partnerships between institutions in
higher and lower income countries. The power imbalances potentially arising in such partnerships are at the
centre of research fairness concerns28–32 and are broadly
aligned with calls to decolonise global health.33–36 More
specifically, research fairness aims at redressing some of
the power imbalances in global health, which prevent
local stakeholders from shaping the research agenda and
competing on a level playing field in scientific arenas. In
doing so, research fairness seeks to maximise the positive
impact of global health research both on local researchers
and on local communities. As such, research fairness lies
at the core of the principle of respect in global health
partnerships.
A broad understanding of research integrity that
encompasses research fairness is therefore key to high-
quality and impactful global health research—yet there
is evidence of shortcomings on both fronts currently.
While research integrity in global health has not been
amply studied, questionable research practices appear to
be equally widespread in this field as in any other.21 Many

Key questions
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or beneficiaries of programmes and inadequate access to
essential services.40
In our experience, balancing research integrity with
the realities of conducting fair global health epidemiological research can be challenging. Unfortunately,
existing good epidemiological practice guidelines developed by national epidemiological associations17–20 are
not tailored to the idiosyncrasies of global health and
lack international legitimacy. Also, existing guidelines for
research fairness are not specific to epidemiology.28 30 41 42
In table 1, we describe potential tensions that can arise in

Table 1 Potential tensions reconciling research integrity and research fairness principles in global health epidemiological
practice
Study phase
Study preparation

Protocol development

Research integrity emphasises the establishment of study groups and constructing meaningful
research questions based on a systematic review of the literature.17–20 In addition in global health:
►► Research fairness implies a need for engagement with key local stakeholders to ensure that
research is driven national public health and research priorities67 (not only those of the higher
income country parties).
►► Research fairness also implies a need to ensure that collaborative research furthers local research
systems and competitiveness55 (not only those of the higher income country parties).
Research integrity emphasises the need for a detailed study protocol including, which should ideally
be made public, and the need for successful ethical review before starting data collection.17–20 In
addition in global health:
45
►► Transnational research implies complications can arise when multiple reviews are required,
especially if review is not possible at one site (for lack of institutional resources or willingness) or if
reviews conflict with each other.

Data collection

Research integrity emphasises that studies should be carried out in accordance with the study
protocol. Protocol deviations should be recorded, quality checks should be included and copies of
the data collected should be stored in secure places. Participants should be well informed about the
study and their rights.17–20 In addition in global health:
►► Transnational research implies potentially harmful effects of data collection for the community
as external researchers (non-national or, eg, from different socioeconomic, religious, ethnic
background) may cause health, cultural or social or economic harm through the manner in which
the conduct research.
►► Equity and population-level research implies re-analysis of nationally representative surveys and
routine health information systems data.68 69
►► Research fairness principles imply that conditions for use and publication should be clearly and
fairly negotiated with data owners.

Data management

Research integrity emphasises the need for reproducible and traceable procedures.17–20 However, in
global health:
►► Transnational research implies complications can arise due to poor accessibility of study sites and
difficult communication when team members are geographically spread out or the conditions are
unique to the place where the investigation is carried out.

Data analysis

Research integrity emphasises that statistical analysis should be conducted according to the
protocol.17–20 Additional unforeseen analyses should be clearly justified. However in global health:
►► Multidisciplinary research implies that it can be difficult to specify statistical analysis plans at the
outset, as methods are often adaptive with quantitative analyses informing the qualitative analyses
or vice versa.70
Research integrity emphasises scientists’ responsibility to report study results in the form of scientific
publications.17–20 Public data sharing is encouraged because reuse of data makes research more
useful and cost-effective.71 However, in global health:
►► Research fairness means that data sharing should not turn into an unfair one-way process
providing valuable data for scientists in high-income countries who may not have contributed to
study design and data collection.72
►► Research fairness also implies the use of methods to ensure effective feedback to affected
communities by means of tailored messages and appropriate means of communication.42

Dissemination and
communication
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different factors can lead to misconduct in research, and
global health is not immune to any of these.37 38 Also,
two recent studies have shown that research fairness—or
lack thereof—plays a central role in global health collaborations between researchers in both high-income and
low-income countries39 and can lead to high levels of
moral distress.40 Reported challenges included failure to
recognise the scientific merit of local staff, the absence
of local benefits for the populations studied,39 inequitable allocation of public health resources, conflicts of
interest, lack of autonomy among community members
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Overview of guideline development steps. GEP, good epidemiological practice.

each of the study phase when trying to align the principles of research integrity and research fairness within the
frame of global health practice, by referring to the four
main tenets of global health research described above:
multidisciplinary, transnational, equity focused and at
population-level.
Against this backdrop, we embarked on a study to
develop guidelines for good epidemiological practice
in global health targeted at stakeholders involved in
the commissioning, conduct, appraisal and publication
of global health research. The aim of this study was to
develop guidelines in which the principles of research
integrity are applied while at the same time acknowledging the needs and realities of conducting fair global
health research.

METHODS
Preliminary guidelines
Between October 2017 and March 2018, we conducted
a literature review and developed a preliminary set of
guidelines for internal use at KIT Royal Tropical Institute, following the AGREE II methodology.43 The development consisted of four steps (figure 1) .
First, we performed online searches in Google and
PubMed to gather information on existing best practices for epidemiological studies by combining the word
‘epidemiology’ or ‘epidemiological’ with the following
keywords: ‘guidelines’, ‘guidance’, ‘procedures’, ‘standards’, ‘practice’, without any time period restrictions.
Results from this search were critically appraised for
relevance. In addition, we selected relevant reporting
guidelines from the EQUATOR network website.44 The
records identified through this search could be classified
into the following categories: (1) ethics guidelines for
research45–48; (2) guidelines for good epidemiological
practice laid out by international49 and national epidemiological associations17–20 and (3) academic reporting
guidelines.50–54
Second, we identified key elements of research fairness32 42 55 and global health22 that have an impact on
epidemiological practice. These have been described
in more detail elsewhere21 and consist of (1) stakeholder involvement; (2) fair and equal partnerships; (3)
multiple ethical reviews; (4) emergency research; (5)
equity, gender and intersectionality; (6) multidisciplinary
4

research; (7) secondary analyses of existing data; (8) fair
data sharing.
Third, we synthesised existing good epidemiological practice guidelines from our literature search and
adapted them in order to ensure an alignment with key
elements of global health and research fairness. The
output of this exercise was a set of standards and criteria.
We opted for the following widely used (though not unanimously agreed on56) convention: standards are qualitative descriptions of the overall quality expectation for the
given step in the process; each standard has a number
of corresponding criteria, which constitute a measurable
checklist to assess whether the standard has been met.
Lastly, these guidelines were internally validated at KIT
by means of three consultative sessions. The first session
focused on study preparation, protocol development
and ethical review; the second on quality assurance, data
collection and data management; and the third on data
analysis, reporting dissemination and data storage. A
multidisciplinary group of KIT global health researchers
and advisors participated in these sessions, including
four epidemiologists, five public health doctors and two
social scientists. Two external expert reviewers (an epidemiologist from Nigeria and one from Bangladesh) also
provided feedback on these guidelines.
Validated guidelines: Delphi study
We sought external validation of the KIT guidelines by
means of a Delphi study, as recommended in the literature on guideline development.57 58 The Delphi method
is a structured iterative process to incorporate the views of
a group of experts on a draft product in order to develop
a final version that represents agreement by all participants. For the development of guidelines, the Delphi
method consists of repeated surveys with participants to
assess the level of agreement with each element (standards and criteria) of the guidelines and to collect suggestions for change. The respondents’ comments are used
to formulate a refined version of the guidelines, which
is then submitted for a next round of feedback until a
satisfactory level of agreement is reached.58–60
The Delphi study was designed in three stages (figure 1):
two online ‘e-Delphi’ consultations61 with a larger group
of experts and one face-to-face meeting with a selected
group of respondents. We conducted a stakeholder analysis62 to select a diverse group of experts representing
Alba S, et al. BMJ Global Health 2020;5:e003236. doi:10.1136/bmjgh-2020-003236
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Figure 1
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Figure 2 Number of e-Delphi round 1 respondents by type
of organisation (N=45) [1]. [1]One individual can belong to
more than one type of organisation.

on the following grounds: (1) data collection is by
means of voluntary survey, which does not contain any
personal questions and only covers information related
to respondents’ duties; (2) since it is an online survey,
participants can decline or withdraw participation at any
moment without this having any consequences. While we
asked participants for their names and affiliations, this
was not compulsory.
Participants and public involvement
Participants received a draft version of this article prior
to its submission and the final article will be shared on
publication. We considered this an appropriate means of
dissemination since all participants are closely involved in
academic research. In addition, the website b
 ridge-statement.org will include additional dissemination material,
such as translations of this article (in French, Spanish)
and training material for epidemiology and global health
postgraduate courses.

Ethical review
Prior to conducting the Delphi consultation, the KIT
Royal Tropical Institute’s Research Ethics Committee
was approached to review the study’s tools and protocols. The study was exempted from full ethical review

RESULTS
Participants
We invited 163 people by email to contribute to the first
round of the Delphi validation exercise. Forty-five (28%)
participants agreed to participate and completed the first
round. Participants in the first round represented various
disciplines and organisations (figure 2) and came from a
wide range of countries (figure 3). Forty experts participated in the second round. Despite the drop in participants, we were able to keep the same balance of geographical and disciplinary representation in both rounds.
Finally, for the face-to-face meeting in Amsterdam, we
selected eight experts who had participated in the online
consultations. These were chosen based on their professional and geographical background, as well as their
input in the previous rounds. We therefore invited four
delegates from the Netherlands and Belgium, and four
international delegates from India, Tanzania, Uganda
and Peru.
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the major organisations involved in the commissioning,
conduct, appraisal and publication of global health
research. As part of this analysis, we considered each stakeholder’s interest and position towards good epidemiological practice and their influence on the implementation
of studies within and beyond their organisation. We identified and contacted individuals working or affiliated with
these organisations through KIT’s professional network.
To reflect the multidisciplinary and transnational nature
of global health research, we aimed to identify experts
from a wide range of disciplines and countries.
The tools for online consultation consisted of online
SurveyMonkey questionnaires. Before sending tools to
study participants, we pilot-tested the tools by requesting
KIT epidemiologists who were not involved in this study
to complete the survey.
The first round of online consultations was conducted
in October and November 2018. This round consisted
of open-ended questions to encourage qualitative input
from experts. Participants were presented with the guidelines through an online questionnaire and were asked
to indicate whether each standard and criterion should
be kept, deleted or revised. There was also room for
additional comments per standard/criterion as well as
comments pertaining to the guidelines in general.
The second round of consultations was conducted in
November and December 2018. For transparency and
clarity, participants received a document describing the
old and revised guidelines including comments on the
changes and reformulations that were made. This round
was more quantitative in nature. Per standard and criterion, participants were asked to rate whether they agreed
point Likert
with the revised formulations using a 5-
scale (strongly agree to strongly disagree), with opportunities for general comments. The data from this round
was analysed by calculating the percentage agreement
for each standard and criterion from the Likert scales.
Following guidance from Hasson et al,59 we did not set an
a priori cut-off value for consensus, as there is no universally agreed value.
Finally, a face-
to-
face meeting was organised in
Amsterdam in June 2019 with a selection of experts who
had participated in the online consultations. The aim
of this meeting was to take stock of the online consultation responses, to resolve issues that remained thorny
despite two rounds of consultation and to agree on the
final guidelines. Consensus was reached through iterative rounds of group discussions leading to proposals
which were tested in plenary discussions. Where needed,
proposal amendments were discussed and further tested
for agreement until a satisfactory level of acceptance
from all participants was reached.

BMJ Global Health

Revision of guidelines
The preliminary guidelines consisted of 51 criteria across
nine standards covering the following nine implementation steps for the conduct of an epidemiological study
: (1) study preparation; (2) study protocol and ethical
review; (3) quality assurance; (4) statistical analysis plan;
(5) data collection; (6) data management; (7) analysis;
(8) reporting and dissemination; (9) data storage.
Overall, the e-Delphi consultation led to a substantial
simplification and shortening of the guidelines. After
the first round of online consultations, 14 criteria out
of the original 51 were deleted (27%), 5 were added,
and all others were reworded. The statistical analysis
and quality assurance standards were removed as they
were considered too detailed and prescriptive. In their
comments, participants warned against the risk of having
too many standards and criteria as well as overlap with
other existing guidelines. Furthermore, the data storage
standard was dismantled and criteria were placed in
the data management and dissemination standards. We
revised the criteria that were considered important but
not always attainable or applicable, with wording such as
‘strive for’ and ‘consider what is in the remit’ to ensure
they were reflected but not considered mandatory.
A total of 6 standards and 45 criteria were taken into the
second round of online consultations. Overall, there was
a high level of agreement in the second round, with all
but two criteria achieving at least 85% of the 40 respondents grading as ‘strongly agree’ or ‘agree’ that the standards/criteria should be part of the final guidelines in
their revised formulation. The criterion with the highest
disagreement was the data analysis criteria ‘Analysts
should not work with data that have direct personal identifiers’ (undecided: 24%; disagree: 8%; strongly disagree:
3%). The main dissatisfaction was that direct identifiers
might be date of birth or a postcode and may be needed
for analyses. Instead, respondents favoured a focus on
a limited number of people handing personal data,
alongside training for data handlers on confidentiality
and data security. The criterion with the second highest

DISCUSSION
Based on literature and expert opinion, we have
compiled a set of standards for good epidemiological
practice in global health, bridging research integrity
and research fairness. While there is an inherent tension
between efforts to conduct research according to strict
technical guidelines of good epidemiological practice
and the realities of conducting global health research,
we believe these guidelines offer a practical support to
epidemiologists to navigate through the complex global
health landscape.
Our aim was not to duplicate existing work, but rather
to bring together existing principles in one overarching
guideline with a focus on practical implications for
researchers. While this article has focused on the justification and methodology followed for the development
of the guidelines, further explanation and elaboration
on all standards and criteria can be found in the accompanying publication (REF).63 Wherever possible in our
explanation and elaboration document, we have made
reference to existing tools and guidelines.
There are a number of limitations to our study with
a potential impact on the resulting guidelines. First,
these guidelines are based on a literature review that was
conducted in 2017. While we made all attempts to supplement this review with relevant literature that we encountered thereafter, it is possible that we omitted important
recent developments in the field of global health epidemiology and research fairness. Second, our recommendations are very much influenced by the opinions and
experience of participants of the Delphi consensus study,
and more specifically the experts which participated in
the face-to-face meeting. While we made all attempts to
ensure a diverse group of expertise and geographical
background reflecting the target group for these guidelines, it is possible that some perspectives may not have
been given duly prioritised. Third, through the e-Delphi
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Figure 3 Number of e-Delphi Round 1 respondents by
region (N=45) [1]. [1]Refers to individuals’ working location,
which is at times different from their country of origin.

disagreement was the protocol development criterion:
‘The protocol should include a clear and complete data
statistical analysis plan which excludes data-driven adaptations’ (undecided: 11%; disagree: 8%). This criterion
was considered unclear, rigid, unrealistic and potentially
leading to inadequate analysis strategies. Instead, respondents favoured a stronger focus on transparency in the
reporting stage.
to-
face meeting in Amsterdam, we
During the face-
further streamlined and simplified the standards and
criteria taking into account the qualitative feedback from
all survey respondents. The outcome of the overall study
consists of a final set of 6 standards and 42 accompanying
criteria covering the following steps in the study process:
(1) study preparation; (2) study protocol and ethical
review; (3) data collection; (4) data management; (5)
analysis; (6) dissemination and communication (table 2).
A glossary of terms can be found in an accompanying
explanation and elaboration paper (REF).63
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#
1.1

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
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

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

1.3

Establish the knowledge gap by searching the literature (peer-reviewed publications and grey literature) as well as
by consulting (local) experts, representatives of affected populations and end-users

1.4

Develop research questions and objectives in consultation with research partners and expected end-users

1.5

Select study design and research methods to best fulfil the study objectives and give due consideration to
multidisciplinary approaches

1.6

Before embarking on primary data collection, assess whether existing data could be used, fully or partly, to fulfil
the research objectives

1.7

Ensure data ownership and publication agreements have been agreed by all research partners

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

#

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

2.2

Write a clear and comprehensive analysis section

2.3

Consider studying the effect of locally relevant equity dimensions

2.4

When conducting multidisciplinary research, describe the purpose and strategies to integrate different analytical
methods in the protocol

2.5

Strive to make study protocols publicly available, either on a publicly accessible website or in appropriate study
registers

2.6

For all data collection and data use concerning human subjects, 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

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

2.8

Explicitly state any open data access in the protocol submitted for ethical review and in the informed consent
documents

#

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

3.2

Ensure that research instruments are locally adapted and culturally appropriate

3.3

Provide concrete guidance for data collection in a document that is available to all data collection staff

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

3.5

Pilot-test and, if possible, field-test all research instruments prior to the start of effective data collection

3.6

Collect data a respectful and safe manner and in an environment which safeguards the confidentiality of
respondents

3.7

Put in place quality assurance and control mechanisms to ensure data accuracy, completeness and coherence

#

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

4.2

Create and pretest a data entry application prior to effect start of data collection

4.3
4.4

Describe all variables in a codebook and consider preparing additional metadata documentation
Put in place quality assurance and control mechanisms to ensure data accuracy, completeness and coherence
Continued
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4.5

Annotate all data cleaning and processing steps and strive for reproducibility by means of stored programming
code

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

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

4.8

Retain source data safely, in their original form, preserving data confidentiality for as long as has been described
in the protocol

#

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

5.2

Conduct statistical analyses in accordance with the protocol and distinguish preplanned from exploratory
analyses

5.3

Fully annotate all analysis steps and strive for reproducibility by means of programming code

5.4

In multidisciplinary studies, integrate statistical analyses with analyses from other study disciplines in an iterative
process to coherently address the research objectives

5.5

Put in place quality assurance and quality control mechanisms to ensure that data has been correctly analysed

#

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)

6.2

Report data in a non-stigmatising, non-discriminatory, culturally sensitive and non-identifying manner

6.3

Conform to reporting guidelines for the given study design and methods in academic publications

6.4

Put in place quality assurance and quality control mechanisms to ensure complete, accurate, accessible and
interpretable data reporting

6.5
6.6

Consider indexed open access journals for scientific publications
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 reanalyses by local researchers

validation process, the original guidelines lost a number
of features which made them very specific to epidemiology (eg, an entire standard on steps involved in the
development of statistical analysis plan was dropped). As
a result, it could be argued that the current guidelines
reflect good research practice more broadly, rather than
good epidemiological practice specifically. The accompanying explanation and elaboration notes (REF) do
provide further epidemiological details for a number of
item of the guidelines.
Nevertheless, we hope that the greatest benefit of
these guidelines will be to contribute to current efforts
in global health seeking to place communities, societies
and researchers from low-
income and middle-
income
countries at the heart of research endeavours in their
own countries. With regard to researchers more specifically, we hope these guidelines can improve the quality
of epidemiological research by offering explicit recommendations for epidemiologists who are uncertain about
how to proceed and challenge the beliefs of researchers
accustomed to outmoded practices.64 These guidelines
may also be considered to support quality improvement
activities, by providing the bases for the design of quality

assessment (eg, audits) and quality assurance (eg, risk
analysis) tools.64
We are aware that guideline implementation is a much
more challenging process than guidelines development.
One of the major hurdles is that guidelines can be seen
as inconvenient and time-consuming by practitioners.64
In global health research, challenges around implementation are compounded by the great heterogeneity in
study contexts and large number of involved parties,37 38
resulting in a blurring of responsibilities and conflicting
incentives and priorities.65 Furthermore, epidemiological
practice itself varies widely in scope. The sophistication of
strategies to ensure their successful completion should
be commensurate to their level of complexity. Factors
influencing complexity include the type of setting, the
number of study participants, the number of study sites,
the types and quantity of data collected per participant,
the duration of the study, the mix of disciplines, and so
on. In this regard, we believe the adaptation of these
guideline to suit local contexts and specific institutional
practices and process will be key for implementation.
Guideline adaptation frameworks provide a systematic way of approaching adaptation, and their use may
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