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The inverse research law the ‘inverse research law’ isn't only about health justice, it

The ‘inverse care law highlights how those who need improves health care for all by creating more rigorous science.

health care the most often receive the least. This

includes socioeconomically disadvantaged individuals, racially
minoritised groups, people with disabilities, and other
marginalised communities. These inequalities are exacerbated
by the intersectionality of the social determinants and
economic factors that shape health outcomes, and the systemic
barriers that continue to limit access to equitable care.’
Expanding on this, the ‘inverse research law’ refers to the
under-representation of these same underserved groups in
medical research, even though they face a higher risk of ill
health. Evidence-based medicine, the backbone of modern
clinical practice, is only as good as the evidence it is derived
from. If research representation does not truly reflect the
diversity of the general population, medicines and other
healthcare interventions may not work for everyone.? Tackling

Sackett, the ‘father of evidence-based medicine’, described
bias as: ‘any process at any stage of inference which tends to
produce results or conclusions that differ systematically from the
truth'? Bias is defined by the Oxford Dictionary as: ‘an inclination
or prejudice for or against one person or group, especially in a
way considered to be unfair’ and ‘a concentration on an interest
in one particular area or subject’.* When biases, whether political,
institutional, or researcher driven, are embedded in medical
research, they can become deeply rooted in clinical practice,
perpetuate health disparities, and indirectly drive up healthcare
costs through, for example, differential access to preventive
measures, delayed diagnoses, and lack of treatment options.>®
Gaps in understanding health conditions, and treatment
effectiveness across ‘real-world’ diverse populations, pose a

Figure 1. Equity-focused 7-step framework of bias (derived from Sackett: Appendix A — ‘Catalogue of Biases').?
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challenge in day-to-day health care where clinicians assume
that their clinical practice is evidenced-based, rather than
evidence-biased, and derived from sound scientific research.
There are many examples of evidence-biased medicine, from
medications that are less effective in certain groups, to racial
profiling in pain management.”® Addressing these gaps is crucial
to ensure that all populations benefit equally from evidence-

based medicine.

Analysis

Public trust in the recommendations of clinicians and
research institutions is increasingly fragile, with vaccine
hesitancy just one aspect of wider scepticism in medical
science.’ The US, with its huge population and esteemed
research institutions, is the global engine room of evidence-
based medicine. Systematic undermining of the conceptual
framework of our understanding of bias in research may
dismantle the progress made in the reporting of key
sociodemographic and ethnicity characteristics within clinical

Figure 2. Equity bias in healthcare research with examples (adapted from Sackett's framework of bias.?
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Bias: Research agendas often mirror the agendas of powerful stakeholders: institutions, ‘Big Pharma', biomedical laboratories,
single-specialty clinicians, and politically influenced funder, while marginalising primary care and wider perspectives.

Example: Screening studies may prioritise conditions prevalent across the population while overlooking disproportionate
impact on low-income communities or racialised minorities.

Bias: Research designs often exclude diverse populations, producing non-representative samples and interventions that
aren't accessible or relevant to all groups.

Example: Recruitment prioritised to practices in more affluent areas or only in English may miss reaching participants with a
high disease burden and/or poorer outcomes.

Bias: Research intervention design and delivery excludes underserved groups because of location, language, mistrust, and
assumes high health/digital literacy, privilege, and resource access.

Interventions d

loped often fail to reach those with low health or digital literacy, misalign culturally, and assume
access to resources.

Bias: Data collection and outcome measures may lack clarity for low-literacy audiences or cultural relevance, leading to
skewed or missing data from underserved groups.

Example: Devices tested on white skin (Apgar scores, oximeters) can underestimate severity of illness for people with brown
or black skin. Surveys and questionnaires that do not consider literacy levels, English language proficiency, digital access, and
skills or cultural nuances may result in poor-quality data from certain demographic groups.

Bias: Analytical methods may overlook population diversity, leading to ding conclusions. Negative findings may be

suppressed, and qualitative research may lack reflexivity, hindering critical interpretation.

Example: Aggregating data without stratifying by race, gender, or socioeconomic status can obscure differences in treatment
effects or disease prevalence.

Bias: Interpretations may reflect researchers' biases, misrepresenting findings for underserved groups by gender, race, and
other intersectional factors.

Example: Researchers attribute disparities to biological factors, neglecting the social determinants of health. Race is
misinterpreted as biological, or a genetic ancestry proxy. This misinterpretation leads to treatments based on biased data,
with women and racial minorities d or underdi d as they are seen as low risk in relation to White males.

Bias: Career reward and dissemination norms favour publication in high-impact journals, which limit the accessibility of
findings. Journals, rank quantitative above qualitative research.

Example: Research findings appear in journals not widely accessed by practitioners serving underserved
communities, reducing their impact. The absence of lay summaries further excludes the public from engaging with scientific
knowledge.



Box 1. Protected characteristics 2021 (Equality and Human Rights Commission) with examples
of research equity bias

. Age18

+ Gender reassignment®

+ Marriage and civil partnership
+ Pregnancy and maternity?'

+ Religion or belief

+ Sex: gender?'#

+ Sexual orientation®
Examples of cross-cutting and intersectional research equity bias

participation/data-reporting bias
interventions block participation

example, substance users, prisoners

disease

« Disability: includes neurodiversity, as well as multiple long-term conditions, mental and physical-related disability™

« Race:" racial/ancestry assumptions bias, ethnicity data reporting/participation bias

« Positionality bias: convenience sampling bias — a sample disproportionately reflects the characteristics of Eurocentric research
teams, White ethnicity, higher socioeconomic status, rather than reflecting the population where disease burden is highest*

« Publication research equity bias: novelty/hot-topic bias, ‘Big Pharma’ bias®®

+ Social class bias: constructs of social capital and social networks impact team composition and recruitment: social class

+ Health literacy bias: over-technical communication by researchers, literacy requirements of recruitment materials, or
« Stigmatising bias: assumptions that marginalised communities are less reliable/deserving of research and health resources, for

+ Specialty database bias: single-specialty silo perspectives exclude those with multiple long-term conditions and primary care
populations; focusing on interventions for early-stage disease excludes underserved patients who present with later-stage

trials in the US and legitimise convenience sampling of

more highly literate global-minority participants in research.
Meanwhile, the UK National Institute for Health and Care
Research (NIHR) has recently put research inclusion at the heart
of its programmes by building research capacity in under-
represented groups and mandating that NIHR-funded research
underpins evidence-based medicine for all.

Bias, positionality, and reflective research
practice

Improving representation in research requires active efforts to
break down systemic barriers and address mistrust caused

by past injustices.”'? The starting point of addressing bias in
research is to consider the positionality of the researcher and
the context: the interpretive, socially patterned culture and
values of the research team and its institutions. Positionality
refers to the social and political context that shapes the
identity of the researcher, encompassing factors such as race,
gender, class, and differential institutional power."? This concept
is crucial for understanding how a researcher’s background
influences their perspective and potential biases in the research
process.

Researchers, their institutions, and research funding bodies
wield significant power in defining research problems and
priorities, and in deciding who participates in and conducts the
research. This power dynamic leaves some academic disciplines,
women, and racialised minorities under-represented in senior
roles. Dysfunctional institutional and disciplinary hierarchies
persist, which limit opportunities for under-represented
researchers to lead. The contextual ‘layers of privilege in the
ivory tower of academia’ and enduring homogeneity within

research teams might just as easily stifle creative vigour and
innovation, as build world-leading science.”

Patient and public involvement and engagement in research
(PPIE) has the potential to transform research by ensuring
that it reflects the needs of patients and communities,
and as a progressive intervention to challenge researcher
positionality and associated biases across the research cycle.
However, PPIE is itself characterised by a lack of sociocultural
diversity and differential health literacy. PPIE representatives
have described their involvement as tokenistic, with power
and influence on the whole research cycle rarely ceded by
academics and their institutions.™ By improving scientific
communication, embracing diversity, genuinely sharing power,
and democratising research, researchers can conduct more
inclusive and impactful studies that enhance health and
research literacy in underserved communities. This collaborative
approach better serves both patients and researchers.

Reflective research practice, also known as reflexivity,
involves a continuous process of self-awareness and critical
analysis of one’s positionality and its impact on research
study design, outputs, and fellow team members. Reflexivity
is embedded in qualitative research methodology but rarely
considered by quantitative researchers.” We argue that
reflective research practice should be normalised across
the academic sector, supported by an institutional culture
that embraces critical dialogue and champions equity. This
embedded equity and team-focused scholarship is in stark
contrast with tick-box ‘Diversity, Equity, and Inclusion’
activities.
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Research equity and Sackett’s Catalogue of
Biases

Sackett's influential 1979 paper ‘Bias in Analytic Research’
was the first to systematically describe multiple forms of

bias in clinical studies.> In Appendix A of the paper, he
outlined a 7-stage cycle whereby researchers, research teams,
institutions, and the sociopolitical context of research culture
can introduce bias into healthcare research, followed by 50+
referenced examples of bias (for example, 'hot stuff’ bias,
‘obsequiousness’ bias, ‘data-dredging’ — ‘looking for the pony’
bias, ‘joggers’ bias). Applying an equity lens to Sackett's
framework highlights the issues that contribute to a self-
perpetuating cycle of exclusion from research for underserved
populations across multiple methodologies. Considering each
step of this framework illustrates how the absence of
reflection on positionality and societal accountability, and the
sociopolitical and institutional influences on academia, might
impact the validity, reliability, credibility, and generalisability of
research findings (Figure 1).2

However, researchers can identify and mitigate equity bias at
each stage of the research cycle (Figure 2).

Sackett nominated several research priorities 50 years
ago including: ‘The continued development of an annotated
catalogue of bias. Each citation should include a useful definition,
a referenced example illustrating the magnitude and direction
of its effects, and a description of the appropriate preventive
measures. "

The Catalogue of Bias, maintained by the University of
Oxford’s Centre for Evidence-Based Medicine, is an open-
access, collaborative resource that builds on Sackett's influential
work to identify and explain biases that can distort health
research.”® The Catalogue provides definitions, examples, and
strategies to help researchers recognise, understand, and reduce
bias in the design and interpretation of studies. It includes both
well-known and lesser-known biases, aiming to improve the
quality, transparency, and reliability of health research.

To address equity bias in research, we propose considering a
Catalogue of Research Equity Bias based on the nine protected
characteristics defined in UK and EU equality laws, and on
constitutionally protected characteristics in the US and other
global democracies.” While the UK and EU consolidate these
characteristics under laws such as the Equality Act 2010, US
protections are addressed by various federal laws but are not
unified under a single term. This contextual framework should
also account for intersectionality and socially or medically
patterned assumptions (Box 1). A Catalogue of Research Equity
Bias, collaboratively developed by the research community,
would be useful as an iterative reflective tool to assist
individuals and research teams of all disciplines, healthcare
specialties, and methodologies to address research equity bias
in training, teamwork, and study design. The Oxford Catalogue
of Bias features 'Racial Bias' as an exemplar of this approach.’™

Conclusion

This paper explores the role of academia in research justice,
the crucial role of self- and team-aware reflective research
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Analysis

practice and highlights the compromises to scientific quality
and hence evidence-based medicine that occur if we allow the
‘inverse research law’ to prevail. By systematically addressing
research equity bias, the medical community can work towards
a more equitable healthcare system that provides effective and
evidence-based care for all populations, particularly those who
have been historically underserved.

We propose a solutions-oriented, low-resource call to action:

Research institutions and leaders should integrate reflective
research practice, including consideration of research equity
bias, into research culture and training programmes to
challenge social norms and structures that foster poor scientific
practices, non-inclusive teams, and, in some cases, research
misconduct.

Medical journals should assess research equity bias in all
submitted manuscripts and require authors to address equity
considerations within the strengths and limitations section.
An accessible online lay summary of the abstract should be
published alongside the article, including a statement on bias
and the research’s strengths and limitations.

Funding bodies should incorporate considerations of health
and research equity bias into grant applications and into final
reporting requirements.
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