Corrao et al. BMC Medical Research Methodology (2026) 26:83 BMC Medical Research
https://doi.org/10.1186/s12874-026-02818-z Methodology

Privacy rights and improving knowledge

are not hierarchical needs: data protection
and good epidemiologic standard (DP_GOES)
checklist for retrospective observational
studies using secondary data
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Abstract

Starting with the Nuremberg Code in 1947, several guidelines were developed to formulate rules to guide research
on humans and safeguard the rights and well-being of subjects participating in clinical research. In recent years,
retrospective observational studies based on disease and drug registries, surveillance systems, hospital-based

data lakes and platforms, and unstructured data have gained progressively greater attention in the medical
literature. Although several guidelines and checklists are currently available to develop and evaluate a protocol
for observational studies, issues concerning ethical considerations, data protection and data access have been
often ignored. We propose the Data Protection and Good Epidemiologic Standard (DP_GOES) checklist for the
development and evaluation of the protocol of observational, retrospective studies based on secondary data.

The checklist is divided into four parts, 9 sections and 68 items, and should help to verify whether the study
protocol respects the constraints of the regulatory requirements and provisions of data protection authorities,
while ensuring that the study may generate robust evidence potentially useful to promote health, supplying
more effective healthcare, and guaranteeing system sustainability. The DP_GOES checklist represents a novel and
integrative contribution, as it systematically combines epidemiological research standards with data protection
principles. Its practical value lies in offering a structured and operational tool that supports both researchers and
evaluators in conducting and assessing retrospective observational studies based on secondary data in a rigorous,
transparent, and ethically accepted manner.

Keywords Checklist, Observational studies, Retrospective, Secondary data, Privacy-by-design, Data protection, Good
practice

*Correspondence: 4European Patients’ Forum, Brussels, Belgium

Matteo Franchi >Unit of Biostatistics, Epidemiology and Public Health, Department of
matteo.franchi@unimib.it Statistics and Quantitative Methods, University of Milano-Bicocca, Milan,
'Emeritus Professor in Medical Statistics, University of Milano-Bicocca, Italy

Milan, Italy 6Dipar‘[imento di Statistica e Metodi Quantitativi, Universita degli Studi di
’National Centre for Healthcare Research and Pharmacoepidemiology, Milano-Bicocca, Via Bicocca degli Arcimboldi, 8, Edificio U7, Milano
University of Milano-Bicocca, Milan, Italy 20126, Italy

*Operative Centre for Health Data, Welfare Department, Lombardy
Region, Milan, Italy

© The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1186/s12874-026-02818-z
http://crossmark.crossref.org/dialog/?doi=10.1186/s12874-026-02818-z&domain=pdf&date_stamp=2026-3-5

Corrao et al. BMC Medical Research Methodology (2026) 26:83

Background

After World War II, a trial was conducted on 23 Nazi
doctors and scientists at Nuremberg for the murder of
concentration camp inmates who were used as research
subjects. The trial brought to light the torture that was
conducted, and in 1947 the judgement culminated in the
formulation of rules to guide research on humans, known
as the Nuremberg Code [1].

Subsequent violations of these principles, such as the
1956 Willowbrook Hepatitis Study [2] and the 1964 Jew-
ish Chronic Disease Study [3] highlighted the ongoing
need for ethical oversight. In response, the World Medi-
cal Association (WMA) General Assembly introduced
the Declaration of Helsinki in 1964 [4], setting guide-
lines to protect the rights and welfare of participants in
clinical research, with the latest amendment approved
in 2024 [4]. According to the Helsinki Declaration, in
any research involving humans, it must be ensured that
all participants are adequately informed of the expected
benefits and potential risks associated with the study, and
that the research conforms to universally accepted scien-
tific principles.

To unify the many overlapping guidelines issued world-
wide, the International Conference for Harmonisation
(ICH) introduced the Good Clinical Practice (GCP) in
1996 [5], providing an international standard for the
ethical and scientific conduct of trials involving human
subjects. According to ICH-GCP, a trial shall only be ini-
tiated once an ethics committee concludes that suitable
informed consent was submitted and offers guarantees
on study quality [6]. These guidelines have been adopted
into law in several countries [7].

In summary, recent history explains much of the natu-
ral and linear evolution of our ability to generate robust
knowledge from studies requiring the direct involvement
of human beings while respecting their individual rights
[8]. However, as history advances, the paradigm of con-
ventional clinical research seems to be faltering.

Several basilar questions that need to be answered to
improve the value of healthcare cannot always be fully
investigated (or only have partial inquiries) by primary
studies involving humans, i.e., by randomised controlled
trials (RCTs) and prospective (or cross-sectional) obser-
vational studies. Three topics will help us understand the
foundation of these questions.

First, RCT and observational investigations allow to
generate knowledge about how “average” patients react
to therapy, but not to who is most likely to receive ben-
efits from it. Precision medicine [9] and personalized
healthcare [10], the new waves of modern medicine,
need to identify patients who will benefit from targeted
therapies and to tailor the healthcare pathway strategy
based on individual biomolecular, clinical, demographic,
and socioeconomic features. Second, evidence-based
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guidelines cannot be translated into health benefits,
regardless of being suitably implemented in clinical prac-
tice [11]. However, a gap exists between evidence-based
recommendations and clinical practice which must be
filled with additional knowledge. Third, due to several
reasons, most medical actions are not supported by
robust evidence. Frail patients are usually excluded from
RCTs, so that our knowledge is based on patients who do
not reflect those seen in clinical practice [12]. RCTs can
be limited to duration of only a few years, so that we are
not able to predict the effect of treatments lasting several
years, i.e., potentially lifelong therapies [13]. Finally, the
early approval from regulatory agencies aimed at mak-
ing drugs with innovative mechanisms of action quickly
accessible [14], implies that available evidence is increas-
ingly obtained through simplified research approaches,
e.g. from single-arm study designs and surrogate end-
points. The need to manage the unknown [15] and effec-
tively enforce a total product lifecycle, i.e., to generate
evidence after accelerated/conditional approval of new
therapeutics, must be considered a priority knowledge
requirement.

In summary, stratifying the population to tailor inter-
ventions to health needs, monitoring adherence with
evidence-based recommendations, and assessing the
impact of healthcare in the real world, are new, compel-
ling knowledge needs that conventional clinical studies
can only partially fulfil.

In recent years, observational studies in which both
healthcare exposure and the resulting outcomes have
already occurred when the study started (known as ret-
rospective observational studies [16, 17]) using data col-
lected for purposes other than medical research, which
is fed with secondary data [18], have gained progres-
sively greater attention in the medical literature and have
become a crucial avenue to bridge these evidence gaps.
This approach allows insight into the best ways to treat
the patients within the healthcare system to generate the
required data [19]; a goal which can significantly con-
tribute if available real-world data correctly identifies
between-patient heterogeneity in biomolecular, clinical,
demographic, and socioeconomic features, as well as in
experienced healthcare pathways and clinical and cost
outcomes experienced by patients.

Two basic questions should be considered to under-
stand the potential of the approach. First, do we have
enough data to investigate clinical practice? Health digi-
tisation increasingly involves both the management of
patients (through electronic medical/health records
[20]), and health system (through electronically stored
healthcare utilisation databases to supply payments to
health service providers [21]). Furthermore, disease and
drug registries [22, 23], surveillance systems [24], and
hospital-based data lakes [25] and platforms [26] provide
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increased availability of electronically stored health
data. Unstructured data regarding images (diagnostic
tools [27]), texts (medical records [28]), biomolecular
sequences [29], signals generated by wearable devices
[30, 31], and search engines [32], among others, consti-
tute a wealth of potentially informative electronically
recorded data.

Second, are we entitled to use personal data for
research purposes? Both the above quoted principles
of individual right and community altruism should be
recalled and adapted to the new research setting. Indi-
vidual right to privacy must always be suitably guaran-
teed. A social licence and public mandate are essential
components of big data research that can provide societal
benefit, address the concerns of participants, and ensure
data protection [33]. Conversely, the principle of commu-
nity altruism retains the same meaning already expressed
for medical research, conventional and otherwise. That
is, we do research to further our understanding and
improve the treatment of future patients. To do this, we
must guarantee that reliable evidence is generated from
patient data. However, as we are moving from sole reli-
ance on conventional, randomised trials to inclusion of
observational, retrospective studies, we must consider
that potential biases that are always lurking, and the con-
siderably weaker guarantee [34]; the generation of cred-
ible evidence is not guaranteed, even when good quality
real-world big data is available and accessible.

The principles of privacy rights and community altru-
ism - the ethical and scientific quality standard which
must be promised to study participants - translate into
parallel ways of approaching the planning of a retrospec-
tive observational study, based on secondary data. On
one hand, as far as the ethical quality standard is of con-
cern, the field has long been debated and explored mainly
by data scientists skilled in data protection [35]. The
Five Safes framework is a set of principles which enable
provision of safe research access to data [36]. Originat-
ing in the 2010s, this framework has become best prac-
tice in data protection while fulfilling the demands of
open science and transparency. Briefly, safe data (data
is treated to protect any confidentiality concerns), safe
people (researchers are trained and authorised to use
data safely), safe settings (a secure environment to pre-
venting unauthorised access), safe outputs (screened and
approved outputs that are non-disclosive), and safe proj-
ects (research projects approved by data owners for the
public good) are the five pillars on which the framework
is built to enable researchers to access and use datasets
in a secure and responsible way [37]. Interestingly, a safe
project refers to the “legal, moral, and ethical consider-
ations surrounding use of the data” [38] without address-
ing how the naive use of high-quality data can lead to
misleading findings that may pose risks to health if not
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properly handled [39]. It is almost as if, after 70 years of
good clinical practice, the generation of credible (unbi-
ased as far as possibly) findings that are useful to improve
patient treatment in the future is no longer a concern
that the study protocol needs to address!

On the other hand, as far as the scientific quality stan-
dard is of concern, the field has also been long debated
and explored. The amount of attention placed by epide-
miologists on this topic has generated several guidelines,
checklists, and recommendations [40-47] to develop and
evaluate a protocol for observational studies, some of
which are dedicated to the field of pharmacoepidemiol-
ogy [48-51]. However, issues such as ethical consider-
ations and data access within observational studies are
too often ignored [52]; the safe use of data is no longer of
great enough concern.

To summarize, existing epidemiological guidelines
often focus on methodological rigor but provide lim-
ited guidance on data protection, while data protec-
tion frameworks emphasize legal and ethical safeguards
without considering scientific quality. We propose the
DP_GOES checklist merging Data Protection (privacy-
by-design) and GOod Epidemiologic Standard (scien-
tific issues), specifically developed to bridge this gap and
intended to supportthe development and evaluation of
the protocol of observational, retrospective studies based
on secondary data.

Methods
Extensive research literature was performed in order to
identify the existing guidelines, checklists, and recom-
mendations to develop and to evaluate a protocol for
observational studies. We searched PubMed to find
published guidelines, checklists, and recommenda-
tions to develop and to evaluate a protocol for observa-
tional studies. We used the following research string:
(“checklist“[ Title/Abstract] OR “recommendation”[Title/
Abstract] OR  “guideline”[Title/Abstract])  AND
(“protocol“[Title/Abstract]) AND (“observational“[Title/
Abstract]), and we filtered the results based on the Eng-
lish language. At the time the research was performed
(i.e. December 2023), we obtained more than 500 articles,
which were initially screened by MF via title and abstract,
and then via the full text. Second, in order to retrieve best
practices and guidelines not indexed on PubMed, such
as those issued by the FDA and the EMA, we performed
a hand-search on Google, using the following search
terms: “guidelines’, “recommendations’, and “checklist’,
combined with “observational” and “protocol” Overall,
13 items were selected and cited in the main text manu-
script. The results of the research were shared and dis-
cussed with the other authors of this article.

Starting from the research literature, the authors of this
manuscript identified essential items deemed important
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to be included in the checklist. The heterogeneity of the
expert team ensured that multiple perspectives were
incorporated throughout the development of the check-
list. For example, GC and OL contributed regulatory
and compliance insights, MF provided an academic and
methodological viewpoint, and MG represented the
patient perspective. This multidisciplinary composi-
tion allowed the team to consider the checklist items
from scientific, ethical, regulatory, and patient-centered
angles, enhancing both the relevance and applicability of
the final tool. Each author independently prepared a pre-
liminary list of items in advance, based both on specific
elements already addressed in the existing literature and
on areas that were not previously covered. Then, each
draft checklist was discussed by all authors, who met on
a 1-day workshop, which agreed on the definitive items
to be included in the checklist. Consensus was reached
through discussions among the expert team. For each
item, differing opinions were carefully debated, and deci-
sions were made by considering the available evidence,
relevance to both scientific rigor and data protection,
and practical applicability. Items for which initial agree-
ment was not achieved were revisited until a majority
agreement was reached, ensuring that all perspectives
were adequately considered before final inclusion in the
checKlist. Finally, the authors submitted via e-mail the
checklist, to be validated by different categories of stake-
holders, i.e., leading experts in observational research,
government agency executives, and patient association
leaders (see the Acknowledgements section for a list of
contributors). In detail, five stakeholders returned their
comments and suggestions via e-mails within one month,
and the authors met again in person in order to imple-
ment their comments. Specifically, we obtained 14 feed-
backs on section A (Preliminary remarks), 28 on section
B (Study architecture), 12 on section C (Data sources and
protection) and 4 on Section D (Dissemination). Finally,
during an on-line plenary meeting with both the authors
and the stakeholders, the checklist was reviewed and dis-
cussed item by item. Any further disputed items were
debated openly. Decisions were made based on consen-
sus, with items being revised in real time when neces-
sary to incorporate suggestions from all participants. The
process ensured that every item was critically evaluated
from multiple perspectives, before final agreement was
reached.

Results
The checklist is divided into four parts, nine sections, and
68 items that we consider fundamental for a good devel-
opment of the protocol of observational, retrospective
studies based on secondary data (Table 1).

The first part (Part A; Preliminary remarks; 13 items)
is designed to ensure that the study protocol meets
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fundamental ethical standards and has a well-defined
purpose before proceeding. Specifically, it verifies
whether (i) the protocol was reviewed by an ethics com-
mittee, and transparency is guaranteed through regis-
tration details, promoter, possible sponsor, and research
team (Sect. 1); (ii) knowledge gaps on the topic of interest
justify the study (Sect. 2), and (iii) objectives are clearly
reported (Sect. 3).

Part B (Study architecture; 41 items) is designed to
ensure the scientific rigor and validity of the methodol-
ogy, assessing whether the study design and analysis will
generate robust results to inform policy or decision-mak-
ing. It includes three sections, nominally study design
(Sect. 4), data analysis (Sect. 5), and study size and power
considerations (Sect. 6). The question: “will the rules
with which the study will be carried out allow for suffi-
ciently robust results to guide the policies underlying the
research question?” is the implicit purpose of Part B. For
example, several sources of systematic uncertainty, such
as misclassification (of exposure, covariates, and out-
come) and confounding, are widely considered in both
the design and analysis, and random uncertainty is con-
sidered. As widely discussed above, the scientific quality
of the study protocol is intended to be verified by Part B
through the study architecture.

The third part (Part C, Data sources and protection; ten
items) is entirely devoted to the study data and addresses
the adequacy of the study data and the implementation of
data protection measures. Having clarified the research
question (Sect. 3) and how it is intended to be addressed
(Sects. 4 and 5), two questions can be answered: (i) do
we have enough (real-world) data to carry out the study
in the detail and with the quality and completeness
required by the planned design and analysis? (ii) how is
data protection guaranteed by the study protocol (that
is, how privacy-by-design issues are considered)? These
two issues considered in Sects. 7 and 8, respectively. This
section illustrates the integrative nature of the checklist
by simultaneously addressing both scientific and ethi-
cal/legal considerations. It evaluates data adequacy to
ensure the study can generate robust and reliable results
while also assessing privacy-by-design measures to guar-
antee compliance with ethical and legal data protection
requirements. In this way, this section reinforces the
checklist’s unique role in bridging methodological rigor
and responsible data governance.

Finally, Part D (Dissemination; four items) ensures
that study results are communicated transparently, accu-
rately, and appropriately to all relevant stakeholders. It
verifies whether transparency is guaranteed by provision
within the protocol of how the results will be dissemi-
nated (Sect. 9). For findings that could have a significant
impact on public health, there may be legal, as well as
ethical requirements, to report the results immediately to



Corrao et al. BMC Medical Research Methodology (2026) 26:83 Page 5 of 11

Table 1 The DP-goes checklist

A - Preliminary remarks Fully Partially None Not Section
pertinent (page)

1. Starting items

1.1. Has there been a review by an ethics committee? O O

1.2.  Has there been any consultation with patient representatives / a patient advisory board in [ O
the context of the development and implementation of the study?

1.3.  Are details of the study registration clearly reported (site, date, code) in such a way to guar- [ O O
antee public availability of the protocol?

1.4.  Are study fundings clearly declared? O O O

1.5. Is the study promoter and sponsor clearly reported? O O O

1.6.  Are members of the research staff listed and their roles and responsibility clearly reported? [ O O

1.7. Does the research title reflect the PICO (Population, Intervention, Comparator, Outcome) O O O
approach?

. Background

2.1. Is the available knowledge on the topic the study intends to address adequately described  [] O O
and well documented with available and up-to-date literature?

2.2. s the knowledge that the study will add (not available or, although available, inconsistent [ O O
and/or unsuitable for the study setting) clearly reported?

2.3. Isit clear to what body and to whom the knowledge/evidence of the study will be re- O O O
ported? Are stakeholders informed of this?

. Aims

3.1. s the main objective of the study (specific question the study intends to answer and the O O O
hypothesis the study intends to test) clearly stated?

3.2, Are secondary objectives of the study clearly stated? Is it explicit for each objective whether [] O O
it refers to hypotheses to be tested or is it an exploratory objective?

3.3. Are exploratory objectives of the study clearly stated? O O O

B - Study architecture Fully Partially None Not Section

pertinent (page)

4. Study design

4.1. s the study design to answer the main objective clearly reported (e.g., cohort, nested O O O
case-control, case-cohort, case-crossover, self-controlled case-series) along with the
rationale for choosing it?

Population

4.2. Isthe target population clearly defined? O O O

4.3. s the recruitment period clearly stated? O O |

44.  Arethe eligibility criteria clearly defined and justified? O O O

4.5.  Are the exclusion criteria clearly defined and justified? O O O

46.  Does the study population adequately reflect the population that should ideally be O O O
reached (see 4.2)?
Follow-up

4.7.  Isthe starting point of the follow-up clearly defined? O O O O

4.8.  Are the reasons for censoring clearly reported? O O O O

4.9.  Does the planned duration of follow-up adequately reflect the knowledge available (see [ O O O
3.1) and that which the study will add (see 4.1, 4.2, and 4.3)?
Healthcare exposure

4.10. s the exposure of interest clearly defined and consistent with the clinical/conceptual basis [] O O O
of the research question (see 2.1) as well as with stakeholder needs (see 2.3)?

4.11. Is the time window for exposure assessment clearly reported and consistent with the clini- [] O O O
cal/conceptual basis of the research question (see 2.1)?

4.12. Isany justification provided for the validity of the exposure measure or the range within O O O O
which sensitivity, specificity, and/or positive and negative predictive values may vary?

4.13. s the direction of differential and non-differential exposure misclassification sources O O O O

discussed and how these sources might influence the acceptance or rejection of the null
hypothesis?
Comparator
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Table 1 (continued)

B - Study architecture

Fully Partially None
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Not Section
pertinent (page)

4.14.

4.15.

4.16.

4.17.
4.18.

4.19.

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

5.1

5.2.

53.

54.

55.

56.

5.7.

Is the exposure comparator clearly defined (e.g., exposed to the same therapy but with
lower intensity, individuals exposed to a different therapy with the same indication as the
one under study, unexposed)?

Does the comparator fit the needs of stakeholders (see 2.3)?

Covariates

Are the covariates of interest clearly defined?

Is the time window for covariate assessment clearly reported?

Is any justification provided for the validity of the covariates measure or the range within
which sensitivity, specificity, and/or positive and negative predictive values may vary?

Is the direction of differential and non-differential misclassification sources of covariates
discussed and how these sources might influence the acceptance or rejection of the null
hypothesis?

Clinical outcome(s)

Are the clinical outcomes of interest clearly defined and consistent with the clinical/con-
ceptual basis of the research question (see 2.1) as well as with stakeholder needs (see 2.3)
and the study aims (see 3.1-3.3)?

Is the time window between start of exposure and onset of clinical outcome justified by
the clinical/conceptual basis of the research question (see ltem 2.1)?

Is any justification provided for the validity of the clinical outcome measure or the range
within which sensitivity, specificity, and/or positive and negative predictive values may
vary?

Is the direction of differential and non-differential outcome misclassification sources
discussed and how do these sources influence the acceptance or rejection of the null
hypothesis?

Costs

Do the costs, if provided in the protocol, refer to medical care only (direct costs) or also to
indirect costs? Which ones?

Are the start, endpoint, and duration of follow-up for cost measurement clearly defined?
Data analyses

Definition of the study variables

Are the independent variables clearly defined, indicating the following for each item:
v'the metric (dichotomous, ordinal, continuous, other)

v when they are measured (and whether time-fixed or time-dependent)

v whether they are measured at a higher level than that of the individual (e.g., hospital,
physician, region, etc...)

v whether they will be considered as (healthcare) exposure, confounders, effect modifiers,
or other

Are the dependent variables clearly defined, and a metric for each of them (continuous or
categorical, single, or repeated measure, time to event) clearly indicated?

Descriptive analysis

Are the descriptive analyses clearly defined and consistent with the primary and second-
ary objectives of the study (see Section 2)?

Modelling

Does the choice of the functional form of the model consider the objectives of the study
(see section 3), the study design (item 4.1), the nature of independent and dependent
variables (items 5.1 and 5.2)?

Are the model's assumptions clearly stated, including if/how will they be empirically veri-
fied, and what alternatives will be used if they are violated?

Sensitivity analysis

Is consideration given to changing definitions of exposure, covariates, and outcome to
assess how they affect the main results of the study?

Other methods of systematic uncertainty control

Are there plans to adopt any strategies to correct, or at least account for, the impact of
sources of selection bias?

O

|

O oOooag

O O oOoog

O

|

O oOooag

O O oOoog

O

|

o Oooag

a

O O Oogoo

O

|

O oOooagd

o o ooog
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Table 1 (continued)

B - Study architecture Fully Partially None Not Section
pertinent (page)
5.8.  Are there plans to adopt any strategies to correct, or at least account for, the impact of O O O O
sources of exposure misclassification?
59.  Arethere plans to adopt any strategies to correct, or at least account for, the impact of O O O O

sources of outcome misclassification?
Covariates effect

5.10. Are there plans to adopt any strategies to correct, or at least account for, the impact of O O O O
unmeasured confounding?
5.11. s there a clear and explicit provision for assaying the action of one or more covariates in O O O O

modifying the effect of treatment exposure on the outcome under study? Are planned
assays consistent with previous knowledge (items 2.1 and 2.2) and study objectives (items
3.1-33)?
5.12. s consideration given to the possibility that covariates may act as mediator, collider,orin =~ [ O O O
some other form that explains the causal pattern underlying the process under study? Is
there provision for the use of Directed Acyclic Graphs (DAGs) to clarify which models will
be assayed? Are planned assays consistent with previous knowledge (items 2.1 and 2.2)
and study objectives (items 3.1-3.3)?

6. Study size and power considerations
6.1.  Are the study size considerations adequately reported? O O O O
6.2. Isthelinkto 1.1, 1.2, the main objective of the study (item 3.1), the exposure (4.10-4.13) O O O O

and main outcome of interest (see 4.20-4.26) clear and explicit?
6.3.  Are these considerations consistent with the expected risk at baseline? Is the minimum O O O O

detectable effect sufficiently relevant from a clinical and/or public health perspective? Is

the power of the study adequate?
6.4.  Are methods for dealing with the problem of multiple comparisons reported? O O O O

C - Data sources and protection Fully Partially None Not Section

pertinent (page)

Data sources and data linkage
7.1, Are the data sources for selecting target population (items 4.2-4.6) and measuring expo- O O O
sure (4.10-4.13), covariates (4.16-4.19), clinical outcome(s) (4.20-4.24), and costs (4.25-4.26)
of interest clearly reported?
7.2. Are all data details required by study design (e.g., eligibility and exclusion criteria, date,and [ O O
time-windows items, censoring information such as death date, see Sections 4 and 5) avail-
able from data sources?
7.3.  Are data sources linkable according with the needs of study design (e.g., record linkage O O O O
between drug prescription and hospital admission databases) to obtain a person-based
database to perform the analyses?

74. s the personal identification code unique for each data source? O O O O

8. Data protection

8.1. Have individuals expressed consent for collection and processing of the data? O O O

8.2. Will protection be undertaken to prevent unauthorized persons from accessing the envi- O O O
ronment where the data is stored?

8.3.  Will data minimization practices limit individual recognition (e.g., removing personal data O O O
that is not useful for the purposes of the study, such as the day and month of the date of
birth)?

84. Do the result minimization practices adopted limit recognition of the individuals who O O O
generated the data (for example, removing the number of individuals who meet specific
conditions if <10)?

8.5. Are the procedures/clauses that persons who will access the data will have to adhere to (for [] O O
example, limitation of data transmission to third parties) clearly reported?

8.6. Isthe rationale for the study design and data analysis clearly stated (according to back- O O O

ground and aims, see Sections 2 and 3) and is it ensured that the analysis will be carried out
to optimise the strength of the resulting evidence (see Sections 4 and 5)?
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Table 1 (continued)
D - Dissemination Fully Partially None Not Section
pertinent (page)
Dissemination, communication, and reporting
9.1. Has a dissemination and communication plan (policy makers, regulatory authorities, as- O O O
sociations of citizens and patients) been developed with key stakeholders?
9.2. Is it made explicit that the results of the study will be submitted for publication in a peer O O O
reviewed scientific journal, possibly open access?
9.3.  Does the protocol make it clear that contact with journalists will be made only after the O O O O
manuscript has been accepted for publication, and preferably published?
94. Are quality assurance and quality control mechanisms put in place ensure complete, ac- O O O

curate, accessible, and interpretable data reporting?

Guidance note: The DP_GOES checklist is designed to support the development, evaluation, and review of protocols for retrospective observational studies using
secondary data. It integrates both scientific rigor and ethical/data protection considerations to ensure studies are ethically and methodologically appropriate, and

compliant with data protection regulations
The checklist is divided into four parts:

« Part A - Preliminary Remarks: Ethics, transparency, justification, and objectives

- Part B - Study Architecture: Study design, data analysis, and sample size/power considerations

- Part C - Data Sources and Protection: Data adequacy assessment (scientific need) and privacy-by-design (ethical/legal need)

« Part D - Dissemination: Transparent reporting and communication of results to stakeholders

Each item should be evaluated according to whether it is addressed in the protocol:

« Fully: The item is completely addressed and clearly specified

« Partially: The item is mentioned but lacks sufficient detail or clarity; additional information or clarification is required

«Not at all: The item is absent from the protocol and must be explicitly incorporated

the appropriate regulatory authorities and to healthcare
professionals and patients concerned. The scientific com-
munity should be informed of study results in a timely
fashion by publication in the literature and presentations
at conferences, workshops, or symposia. Contact with
journalists are an optional part of the dissemination pro-
cess. Authors should make efforts to ensure that the text
to be published in the journalistic product is accurate,
precise, correct, and understandable for the readers [40].

Each item of the checklist can be rated as fully, partially,
or not at all addressed in the study protocol. The “par-
tially” category indicates that the item is considered but
some information is incomplete or insufficiently specified
and therefore requires clarification. In contrast, the “not
at all” category indicates that the item is entirely missing
from the protocol and must be explicitly addressed.

Discussion
According to the extensive literature search and the con-
tribution of several stakeholders (academic researchers,
patients’ representatives and public health professionals),
a set of standards to develop and evaluate the protocol of
observational, retrospective studies based on secondary
data have been listed. The aim was not to duplicate exist-
ing work, but rather to bring together data protection
(privacy-by-design) and scientific (good epidemiologic
practice) issues in one overarching checklist with a focus
on practical implications for researchers.

DP_GOES checklist verifies whether the study protocol
respects the constraints of the regulatory requirements

and provisions of data protection authorities, while at
the same time ensuring that the study may generate
robust evidence potentially useful to promote health
and better address patients’ needs, supplying more effec-
tive healthcare, and guaranteeing system sustainabil-
ity. Patient involvement is also an important aspect that
must be explored in the context of this framework to
ensure greater acceptance and awareness of data-sharing
and of the outcomes of observational studies to benefit
patient care. To the best of our knowledge, DP-GOES is
the most complete and exhaustive checklist among those
published.

Compared to other lists, the DP_GOES has several
distinctive features that need to be acknowledged. First,
it specifically focuses on retrospective observational
studies based on secondary data, which represent a
very particular type of observational study. Second, the
checklist emphasizes the validation of the research pro-
tocol. Indeed, it begins with “starting items” designed
to assess whether both the ethical and methodological
aspects have been clearly stated in the research protocol
and approved by an ethics committee prior to the start
of the study. Third, in addition to evaluating the effec-
tiveness of the intervention under study (i.e. measured
by patient-relevant outcomes), the DP_GOES checklist
also considers its sustainability for the National Health
Service perspective and the costs required to achieve
patient outcomes, thus addressing the cost-effectiveness
profile within a “value-based” approach [53]. Fourth,
and most importantly, an entire section is dedicated to



Corrao et al. BMC Medical Research Methodology (2026) 26:83

data protection, a dimension not addressed by any other
reporting guideline or checklist. Fifth, a concluding sec-
tion is devoted to the dissemination and communica-
tion of study results to institutional stakeholders, the
scientific community, and patients. This, too, represents
a novel and innovative aspect of our approach. Finally,
it is expected that each individual requirement (item) of
the checklist can be fully, partially, or not at all convinc-
ing in the protocol. In particular, the category “partially”
indicates that, although the item has been considered in
the research protocol, some information is missing or not
fully specified, thus they need to be better clarified. In
contrast, the category “Not at all” indicates that no men-
tion was made in the protocol about that item, thus it is
required to be clearly taken into account. Taken together,
these features highlight several novel dimensions of the
DP_GOES checklist that are not covered by other exist-
ing checklists, distinguishing our tool from previous
reporting guidelines.

From the overall reading of the protocol, and the
research question that underlies it, balancing meth-
odological strictness and confidentiality depends on
the urgency inherent in the answer to the question. For
example, during a particularly aggressive epidemic, and
with the availability of an effective vaccine, the urgency
with which it is necessary to identify individuals at great-
est risk for priority protection, should suggest that pri-
vacy protection rules may be somewhat looser. In other
words, the legal principle should apply accordingly that,
in the event of a competitive conflict between individ-
ual rights and public interest, the latter prevails [54]. Of
course, the application of the principle requires objec-
tive judgement on urgency of the study. Moreover, just
because a study takes place in the context of an emer-
gency does not mean that all methodological guidance
and considerations should not be considered as manda-
tory; a lot of observational studies during the COVID-19
pandemic turned out to be biased and useless, with con-
siderable waste of resources.

Both protocol authors and evaluators should be inter-
ested in the DP_GOES checklist. The former can verify
its completeness in all its aspects related to transparency,
epidemiological and statistical methodology, the source
of the data and the requirements to ensure security and
privacy, and the dissemination of the results, before sub-
mitting the protocol for ethical evaluation. The evalu-
ators can verify the criticisms and request clarifications
from the authors.

The main obstacle in the diffusion of good practices in
this context is the absence of a clear and explicit man-
date of the ethics committees in the appraisal of obser-
vational, retrospective studies based on secondary data.
For example, the legal framework for clinical trials in
Europe, Regulation (EU) No 536/2014 covers only RCTs
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with pharmaceutical products [55], although the Euro-
pean Medicines Agency started a reflection and provided
initial guidance on the use of real-world evidence in the
regulatory decision-making. As the process has been ini-
tiated by regulatory agencies whose exclusive interest is
for drugs and devices, a substantial legislative vacuum
exists on studies carried out with this methodology;
mainly, whether they do not evaluate, or only partially
concern, drugs and/or devices. This leaves ample space
for “data torture” [56] that has no scientific basis, and
which represents real attacks on the ethical principle of
community altruism.

Conclusions

In conclusion, the intent of the DP-GOES checklist is not
to cripple researchers’ freedom or to impose inflexible
rules on the conduct of studies, but rather to streamline
efforts to harmonise actions aimed to protect natural
persons from the risk of violation of sensitive data (prin-
ciple of privacy rights), with those aimed at improving
knowledge aimed at promoting and protecting health
(principle of community altruism).

Acknowledgements

The authors would like to acknowledge Prof. Flavia Carle (Head of the Regional
Health Agency, Marche Region, Italy, and vice-director of the National Centre
for Healthcare Research & Pharmacoepidemiology), Prof. Carlo La Vecchia
(professor of Epidemiology, University of Milan, Italy), Dott. Claudia Louati
(Head of Policy of the European Patients'Forum, Brussels, Belgium), Dott. Carlo
Petrini (Head of the Unit of Bioethics, Italian National Institute of Health) and
Prof. Salvatore Scondotto (past Director of the Epidemiology Department of
the Italian Sicily Region, Italy, and currently professor at University of Enna,
Italy) for their contribution to the validation of the checklist. Their respective
parent organizations do not have any responsibility for the submitted
manuscript.

Authors’ contributions

GC, MG, OL and MF contributed to the conception of the study,
independently prepared a draft checklist and approved the final checklist,
participated to a 1-day workshop and interacted with stakeholders, both by
emails and in an on-line plenary meeting. MF performed the initial research
literature. GC coordinated all the activities and wrote the first draft of the
paper. All authors read and approved the final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Data availability
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

GC received research support from the European Community (EC), the
Italian Agency of Drugs (AIFA), and the Italian Ministry for University and
Research (MIUR). He took part in a variety of projects that were funded by
pharmaceutical companies (i.e. Novartis, GSK, Roche, AMGEN and BMS). He



Corrao et al. BMC Medical Research Methodology

(2026) 26:83

also received honoraria as a member of the advisory board to Roche. The
other authors do not report any competing interest.

Received: 3 February 2025 / Accepted: 25 February 2026
Published online: 06 March 2026

References

1.
2.

w

20.

21,

Nuremberg Military Tribunal. Nuremberg Code JAMA. 1996;276:1691.
Krugman S. The Willowbrook hepatitis studies revisited: Ethical aspects. Rev
Infect Dis. 1986;8:157-62.

Beecher HK. Ethics and clinical research. N Engl J Med. 1966,274:1354-60.
World Medical Association. Declaration of Helsinki - Ethical Principles for
Medical Research Involving Human Subjects. Available from: https://www.
wma.net/policies-post/wma-declaration-of-helsinki/. Last accessed on 2024
Nov 21.

European Medicine Agency. ICH E6 (R2.) Good clinical practice - Scientific
guideline. Available from: https://www.ema.europa.eu/en/ich-e6-r2-good-cli
nical-practice-scientific-guideline. Last accessed on 2024 Nov 21.

Garrard E, Dawson A. What is the role of the research ethics committee?
Paternalism, inducements, and harm in research ethics. J Med Ethics.
2005;31:419-23.

Malone M, Ferguson P, Rogers A, Mackenzie IS, Rorie DA, MacDonald TM.
When innovation outpaces regulations: The legal challenges for direct-to-
patient supply of investigational medicinal products. Br J Clin Pharmacol.
2022;88:1115-42.

European Commission. Directorate General For Health And Food Safety.
Question and Answers on the interplay between the Clinical Trials Regulation
and the General Data Protection Regulation. Available from: https://health.ec.
europa.eu/document/download/c3042973-b36d-4094-a1fb-a6fc980f065e_e
n. Last accessed on 2024 Nov 21.

Haendel MA, Chute CG, Robinson PN. Classification, Ontology, and Precision
Medicine. N Engl J Med. 2018;379:1452-62.

Nardini C, OsmaniV, Cormio P, Frosini A, Turrini M, Lionis C, et al. The evolution
of personalized healthcare and the pivotal role of European regions in its
implementation. Per Med. 202;18(3):283-94.

Grol R. Successes and failures in the implementation of evidence-based
guidelines for clinical practice. Med Care. 2001,39(8 Suppl 2):1146-54.

Chari A, Romanus D, Palumbo A, Blazer M, Farrelly E, Raju A, et al. Random-
ized Clinical Trial Representativeness and Outcomes in Real-World Patients:
Comparison of 6 Hallmark Randomized Clinical Trials of Relapsed/Refractory
Multiple Myeloma. Clin Lymphoma Myeloma Leuk. 2020;20:8-17.

Corrao G, Mancia G. Research strategies in treatment of hypertension: value
of retrospective real-life data. Eur Heart J. 2022;43:3312-22.

Lythgoe MP, Desai A, Gyawali B, et al. Cancer therapy approval timings, review
speed, and publication of pivotal registration trials in the US and Europe,
2010-2019. JAMA Netw Open. 2022;5:22216183.

Banzi R, Gerardi C, Bertele'V, Garattini S. Conditional approval of medicines by
the EMA. BMJ 2017;357;j2062.

Berger ML, Mamdani M, Atkins D, Johnson ML. Good research practices for
comparative effectiveness research: defining, reporting and interpreting
nonrandomized studies of treatment effects using secondary data sources:
the ISPOR Good Research Practices for Retrospective Database Analysis Task
Force Report-Part I. Value Health. 2009;12:1044-52.

Cox E, Martin BC, Van Staa T, Garbe E, Siebert U, Johnson ML. Good research
practices for comparative effectiveness research: approaches to mitigate
bias and confounding in the design of nonrandomized studies of treat-
ment effects using secondary data sources: the International Society for
Pharmacoeconomics and Outcomes Research Good Research Practices

for Retrospective Database Analysis Task Force Report-Part II. Value Health.
2009;12:1053-61.

Serensen HT, Sabroe S, Olsen J. A Framework for Evaluation of Secondary
Data Sources for Epidemiological Research. Int J Epidemiol. 1996;25:435-42.
Schneeweiss S. Learning from big health care data. N Engl J Med.
2014;370:2161-3.

Kassell L. Paper Technologies, Digital Technologies: Working With Early
Modern Medical Records. In: Whitehead A, Woods A, Atkinson S, Macnaugh-
ton J, Richards J, editors. The Edinburgh Companion to the Critical Medical
Humanities. Edinburgh: Edinburgh University; 2016. Jun 30. Chapter 6.
Schneeweiss S, Avorn J. A review of uses of health care utilization databases
for epidemiologic research on therapeutics. J Clin Epidemiol. 2005;58:323-37.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 10 of 11

National disease registries for. Adv health care Lancet. 2011,378:2050.

Xoxi E, Facey KM, Cicchetti A. The Evolution of AIFA Registries to Support
Managed Entry Agreements for Orphan Medicinal Products in Italy. Front
Pharmacol. 2021;12:699466.

Klaucke DN, Buehler JW, Thacker SB et al. Guidelines for Evaluating Surveil-
lance Systems. U.S. CDC. Morbidity and Mortality Weekly Report 1988/37(S-
5);1-18 Available from: https://www.cdc.gov/mmwr/preview/mmwrhtml/00
001769.htm. Last accessed on 2024 Nov 21.

Lin Z,Yin Y, Liu L, Wang D. SciSciNet: A large-scale open data lake for the sci-
ence of science research. Sci Data. 2023;10:315.

Galiti D, Linardou H, Agelaki S, Karampeazis A, Tsoukalas N, Psyrri A, et al.
Exploring the Use of a Digital Platform for Cancer Patients to Report Their
Demographics, Disease and Therapy Characteristics, Age, and Educational
Disparities: An Early-Stage Feasibility Study. Curr Oncol. 2023;30:7608-19.
Whybra P, Spezi E. Sensitivity of standardised radiomics algorithms to mask
generation across different software platforms. Sci Rep. 2023;13:14419.
Chakraborty G, Pagolu M, Garla S. Text mining and analysis practical methods,
examples, and case studies using SAS®. Cary, North Carolina, USA: SAS Insti-
tute Inc,; 2013.

Kuznetsov V, Lee HK, Maurer-Stroh S, Molnar MJ, Pongor S, Eisenhaber B, et
al. How bioinformatics influences health informatics: usage of biomolecular
sequences, expression profiles and automated microscopic image analyses
for clinical needs and public health. Health Inf Sci Syst. 2013;1:2.

Cheung CC, Krahn AD, Andrade JG. The emerging role of wearable technolo-
gies in detection of arrhythmia. Can J Cardiol. 2018;34:1083-7.

Cheong SHR, Ng YJX, Lau Y, Lau ST. Wearable technology for early detection
of COVID-19: a systematic scoping review. Prev Med 2022;162107170.
Quantin C, Jaquet-Chiffelle DO, Coatrieux G, Benzenine E, Allaert FA. Medical
record search engines, using pseudonymised patient identity: an alternative
to centralised medical records. Int J Med Inf. 2011;80:e6-11.

Kotecha D, Asselbergs FW, Achenbach S, Innovative Medicines Initiative
BigData@Heart Consortium, et al. European Society of Cardiology, CODE-EHR
international consensus group. CODE-EHR best practice framework for the
use of structured electronic healthcare records in clinical research. BMJ.
2022;378:2069048.

Anglemyer A, Horvath HT, Bero L. Healthcare outcomes assessed with obser-
vational study designs compared with those assessed in randomized trials.
Cochrane Database Syst Rev. 2014;2014:MR000034.

de Kok JWTM, de la Hoz MAA, de Jong Y, Brokke V, Elbers PWG, Thoral P, Col-
laborator group, van der Horst ICC, Xu M, Celi LA, van Bussel BCT, Borrat X, et
al. A guide to sharing open healthcare data under the General Data Protec-
tion Regulation. Sci Data. 2023;10:404.

Wirth FN, Meurers T, Johns M, Prasser F. Privacy-preserving data sharing
infrastructures for medical research: systematization and comparison. BMC
Med Inf Decis Mak. 2021;21:242.

Brandt M, Franconi L, Guerke C, Hundepool A, Lucarelli M, Mol J et al. Last
accessed on. Guidelines for the Checking of Output Based on Microdata
Research, 2010. Available at: https://uwe-repository.worktribe.com/output/9
83615/guidelines-for-the-checking-of-output-based-on-microdata-research.
2024 Nov 21.

Desai T, Ritchie F, Welpton R. Five Safes: designing data access for research.
University of the West of England. Faculty of Business and Law. Economics
Working Paper Series 1601. Available at: https://www2.uwe.ac.uk/faculties/BB
S/Documents/1601.pdf. Last accessed on 2024 Nov 21.

Grimes DA, Schulz KF. Bias and causal associations in observational research.
Lancet. 2002;359:248-52.

Velentgas P, Dreyer NA, Nourjah P, Smith SR, Torchia MM, editors. Developing
a Protocol for Observational Comparative Effectiveness Research: A User’s
Guide. Rockville (MD): Agency for Healthcare Research and Quality (US); 2013.
p. 23469377.

Swaen GMH, Langendam M, Weyler J, Burger H, Siesling S, Atsma WJ, et al.
Responsible Epidemiologic Research Practice: a guideline developed by a
working group of the Netherlands Epidemiological Society. J Clin Epidemiol.
2018;100:111-9.

Wang SV, Pottegard A, Crown W, et al. HARmonized Protocol Template to
Enhance Reproducibility of hypothesis evaluating real-world evidence stud-
ies on treatment effects: A good practices report of a joint ISPE/ISPOR task
force. Pharmacoepidemiol Drug Saf. 2023;32:44-55.

Hoffmann W, Latza U, Baumeister SE, Briinger M, Buttmann-Schweiger N,
Hardt J, et al. Guidelines and recommendations for ensuring Good Epide-
miological Practice (GEP): a guideline developed by the German Society for
Epidemiology. Eur J Epidemiol. 2019;34:301-17.


https://www.wma.net/policies-post/wma-declaration-of-helsinki/
https://www.wma.net/policies-post/wma-declaration-of-helsinki/
https://www.ema.europa.eu/en/ich-e6-r2-good-clinical-practice-scientific-guideline
https://www.ema.europa.eu/en/ich-e6-r2-good-clinical-practice-scientific-guideline
https://health.ec.europa.eu/document/download/c3042973-b36d-4094-a1fb-a6fc980f065e_en
https://health.ec.europa.eu/document/download/c3042973-b36d-4094-a1fb-a6fc980f065e_en
https://health.ec.europa.eu/document/download/c3042973-b36d-4094-a1fb-a6fc980f065e_en
https://www.cdc.gov/mmwr/preview/mmwrhtml/00001769.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/00001769.htm
https://uwe-repository.worktribe.com/output/983615/guidelines-for-the-checking-of-output-based-on-microdata-research
https://uwe-repository.worktribe.com/output/983615/guidelines-for-the-checking-of-output-based-on-microdata-research
https://www2.uwe.ac.uk/faculties/BBS/Documents/1601.pdf
https://www2.uwe.ac.uk/faculties/BBS/Documents/1601.pdf

Corrao et al. BMC Medical Research Methodology

44,

45.

46.

47.

48.

49.

50.

(2026) 26:83

Alba S, Verdonck K, Lenglet A, Rumisha SF, Wienia M, Teunissen |, et al.
Bridging research integrity and global health epidemiology (BRIDGE)
statement: guidelines for good epidemiological practice. BMJ Glob Health.
2020;5:003236.

Berger ML, Dreyer N, Anderson F, Towse A, Sedrakyan A, Normand SL. Pro-
spective observational studies to assess comparative effectiveness: the ISPOR
good research practices task force report. Value Health. 2012;15:217-30.
Fronteira . How to design a (good) epidemiological observational study:
epidemiological research protocol at a glance. Acta Med Port. 2013;26:731-6.
Altpeter E, Burnand B, Capkun G, Carrel R, Cerutti B, Mdusezahl-Feuz M, et

al. Swiss Society for Public Health Epidemiology Group. Essentials of good
epidemiological practice. Soz Praventivmed. 2005;50:12-27.

Andrews EA, Avorn J, Bortnichak EA, Chen R, Dai WS, Dieck GS, et al. ISPE.
Guidelines for Good Epidemiology Practices for drug, device, and vaccine
research in the United States. Pharmacoepidemiol Drug Saf. 1996;5:333-8.
Public Policy Committee. International Society of Pharmacoepidemiology.
Guidelines for good pharmacoepidemiology practice (GPP). Pharmacoepide-
miol Drug Saf. 2016;25:2-10.

Food and Drug Administration. Best Practices for Conducting and Reporting
Pharmacoepidemiologic Safety Studies Using Electronic Healthcare Data
Sets. FDA-2011-D-0057. Available at https://www.fda.gov/regulatory-informa
tion/search-fda-guidance-documents/best-practices-conducting-and-repor
ting-pharmacoepidemiologic-safety-studies-using-electronic. Last accessed
on 2024 Nov 21.

European Medicine Agency. ICH M14 guideline on general principles on
plan, design and analysis of pharmacoepidemiological studies that utilize

52.

53.

54.

55.

56.

Page 11 of 11

real-world data for safety assessment of medicines — Scientific guideline.
Available at: https.//www.ema.europa.eu/en/ich-m14-guideline-general-prin
ciples-plan-design-analysis-pharmacoepidemiological-studies-utilize-real-w
orld-data-safety-assessment-medicines-scientific-guideline. Last accessed on
2024 Nov 21.

Malmsig D, Frost A, Hrébjartsson A. A scoping review finds that guides to
authors of protocols for observational epidemiological studies varied highly
in format and content. J Clin Epidemiol. 2023;154:156-66.

Porter ME, Teisberg EQ. How physicians can change the future of health care.
JAMA. 2007;297:1103-11.

Dove ES. Confidentiality, public interest, and the human right to science:
when can confidential information be used for the benefit of the wider com-
munity? J Law Biosci. 2023;10:1sad013.

Document 32014R0536. Regulation (EU) No 536/2014 of the European
Parliament and of the Council of 16 April 2014 on clinical trials on medicinal
products for human use, and repealing Directive 2001/20/EC Text with EEA
relevance. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=
CELEX9%3A32014R0536. Last accessed on 2024 Nov 21.

Mills JL. Data torturing. N Engl J Med. 1993;329:1196-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/best-practices-conducting-and-reporting-pharmacoepidemiologic-safety-studies-using-electronic
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/best-practices-conducting-and-reporting-pharmacoepidemiologic-safety-studies-using-electronic
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/best-practices-conducting-and-reporting-pharmacoepidemiologic-safety-studies-using-electronic
https://www.ema.europa.eu/en/ich-m14-guideline-general-principles-plan-design-analysis-pharmacoepidemiological-studies-utilize-real-world-data-safety-assessment-medicines-scientific-guideline
https://www.ema.europa.eu/en/ich-m14-guideline-general-principles-plan-design-analysis-pharmacoepidemiological-studies-utilize-real-world-data-safety-assessment-medicines-scientific-guideline
https://www.ema.europa.eu/en/ich-m14-guideline-general-principles-plan-design-analysis-pharmacoepidemiological-studies-utilize-real-world-data-safety-assessment-medicines-scientific-guideline
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014R0536
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014R0536

	﻿Privacy rights and improving knowledge are not hierarchical needs: data protection and good epidemiologic standard (DP_GOES) checklist for retrospective observational studies using secondary data
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


