
TRANSFORMING 
NARRATIVES FOR HEALTH 

EQUITY: A CURATED LIST

Health equity begins with the stories we tell. Narratives are the shared stories and frameworks that shape how we 
understand social issues, including health equity. They influence how people make sense of the world by assigning 
cause, responsibility and solutions.1 In this way, narratives are closely tied to power. They shape public opinion, 
determine what is seen as normal or inevitable, influence which issues are prioritized, and guide how resources and 
policies are distributed.2

A growing body of public health research has highlighted how health inequities are deeply connected to how power  
is distributed, maintained and exercised across systems and institutions. In response, the National Collaborating  
Centre for Determinants of Health (NCCDH) released Let’s Talk: Redistributing power to advance health equity,3 which 
explores power as a key determinant of health and offers strategies for changing power dynamics. Understanding 
power as a driver of inequities has brought greater attention to narratives as a way in which power operates and  
can be transformed.

The stories we tell about health are not neutral. Narratives shape whose experiences are recognized and whose are 
overlooked. Dominant public health narratives have often focused on individual behaviours and choices while failing to 
consider broader social, economic and structural conditions that shape health.1 Maintaining these dominant narratives 
narrows the scope of public health to what is familiar and comfortable, reinforcing stigma, obscuring accountability and 
limiting the range of actions taken to address inequities.4

Core competencies for public health in Canada: Release 2.0 emphasizes communication, advocacy, partnership, leadership 
and reflective practice, with a strong focus on health equity and social justice.5 Developing skills to change narratives 
supports these competencies by strengthening how practitioners communicate about health, engage with communities, 
and advance equitable policy and practice through reframing that builds understanding and supports action.4

Shifting narratives is therefore an essential and evolving strategy to advance health equity. By strengthening narrative 
power — the ability to shape and sustain stories that reflect equity, justice and collective responsibility — public health 
can expand what is considered critical work, broaden the scope of action and support more transformative approaches 
that address the structural determinants of health.1,4

This curated list brings together 10 selected readings, tools and frameworks to support public health practitioners, 
leaders and partners in reflecting on and shifting narratives. The resources include key definitions, approaches and 
topic-specific examples to make power visible, centre the experiences of communities most affected by inequities  
and surface the structural conditions that shape health. They also reflect the important role public health can play  
in supporting action that redistributes power and strengthens community leadership.4

The NCCDH has compiled this list to support learning, reflection and action on narratives and health equity. The 
resources can be used to inform collaborative partnerships, program planning, communication strategies and policy 
development. By engaging with these materials, public health practitioners can deepen their understanding of how 
narratives influence health equity and explore ways to align public health practice with values of fairness, dignity and 
collective well-being. 
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Narratives for health equity

Human Impact Partners. [2024].

This short video was produced by Human Impact Partners 
(now Health in Partnership),6 a non-profit organization 
dedicated to transforming public health by centring equity 
and building collective power to address the root causes of 
health inequities. The video explores how narratives shape 
public understanding and policy decisions about health, 
often reinforcing a limited view of health as an individual’s 
responsibility. These dominant narratives emphasize 
medical care and behaviour change while overlooking 
structural factors and basic needs, and they often place 
blame on communities most affected by inequities. 

The video highlights how everyday stories shape beliefs 
and obscure the role of social determinants of health, 
policies and systems of oppression. It calls for alternative 
narratives that centre lived experience, collective identity 
and community power to advance more equitable public  
health practice and policy.

Changing the story on 
health and racial equity: 
Why public health needs an 
infrastructure for building 
narrative power

Dorfman L, Gollust SE, 
Themba M, Tamber PS, Iton A. 
[2025].

This article1 examines 
narrative power as a key 

determinant of health and racial inequities, arguing that 
the stories used to explain health outcomes shape public 
understanding, policy and institutional action. It defines 
narrative power as the ability to shape the foundational 
stories people use to make sense of the world, and 
introduces narrative infrastructure as the systems and 
networks that produce and sustain these stories across 
society.

Building on theories of power, including Lukes’ “three faces 
of power” and Gramsci’s concept of cultural hegemony, the 
article shows how widely shared narratives are produced 
and reinforced through institutions such as media, schools, 
government, faith organizations and cultural systems. These 
dominant narratives — such as individual responsibility or 
deservingness — influence how health is understood and 
constrain ideas for solutions to unhealthy conditions.

In addition to defining key concepts, the article provides 
examples and a practical framework for building 
cross-sector alignment, strengthening equity-focused 
communication, and integrating narrative strategies into 
policy and practice to support long-term systems change. 

Perspective

Changing the Story on Health and Racial Equity:
Why Public Health Needs an Infrastructure for

Building Narrative Power
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Policy Points:

� One form of power that is required for advancing health and racial equity is narrative
power: the ability to shift the stories we use to make sense of the world.� Building this form of power requires the field of public health to strategically work
to connect institutions and organizations to align in complementary ways to create,
build, and sustain new narratives—what we refer to as narrative infrastructure.� We illustrate these ideas using real-world examples drawn from work in tobacco con-
trol and emerging work in addressing structural racism in public health.

Keywords: community organizing, narrative, communication, power, health equity.

A growing body of scholarship and practice in public health at-
tests to the importance of addressing differences in power as a fundamental
determinant of health inequities.1–6 To pursue health equity, public health

practitioners must move beyond identifying differences in health outcomes among
populations (disparities) to articulating why those differences are unfair or unjust (in-
equities) and then identifying structures, such as laws, policies, practices, and norms,
that advantage some and disadvantage others.7,8 The act of doing so forces public
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Narratives for Health

County Health Rankings & Roadmaps. [n.d.]

Narratives for Health is a collaborative project co-led 
by County Health Rankings & Roadmaps and Health in 
Partnership. This webpage7 provides an overview of the 
project, key definitions and a range of resources for applying 
narrative approaches in public health and equity-focused 
work to advance more just outcomes. 

The collected resources explore how narratives shape public 
understanding of health, equity and community conditions. 
They explain the difference between dominant narratives, 
which often reinforce inequities by framing health in narrow 
or individual terms, and transformative narratives that 
emphasize shared values such as connection, collective 
responsibility and equitable access to resources. They also 
describe how narratives operate across multiple levels — 
from individual beliefs to institutional and societal norms 
— and offer strategies to identify, challenge and replace 
harmful dominant narratives.

The materials include guides, frameworks, practical tools 
and examples of narrative change in action, including 
through relationship building, strategy development and 
elevating diverse voices. Together, they help build narrative 
power to intentionally shift world views and advance the 
structural changes needed for health equity and racial 
justice. 

The power of story: 
On truth, the trickster, and 
the new fictions of a new era 

Johnson HR. [2022].

In this book, Harold 
R. Johnson explores 
storytelling as a fundamental 
force shaping human 
understanding, relationships 
and social systems.8 As he 
writes, “We are all story.  

We are the stories we are told and we are the stories we  
tell ourselves” (p. 35). This insight anchors the book’s 
central argument: storytelling is not merely descriptive,  
but constitutive of who we are. 

Johnson, an award-winning Indigenous author from 
Montreal Lake Cree Nation, examines how stories influence 
identity, history and collective values, and how dominant 
narratives can reinforce or challenge existing power 
structures. Drawing on personal experience, Indigenous 
teachings and broad social reflection, he highlights 
storytelling as both meaning-making and a mechanism  
of power. 

The book emphasizes critical self-reflection — why stories 
matter, how they shape perception and how individuals 
are shaped by the narratives they inherit. This reflective 
awareness is essential for questioning dominant narratives 
and being intentional about the stories we share. Ultimately, 
storytelling is central to transformation and justice.

https://www.countyhealthrankings.org/strategies-and-solutions/narratives-for-health
https://www.biblioasis.com/shop/new-releases/the-power-of-story/
https://www.biblioasis.com/shop/new-releases/the-power-of-story/
https://www.biblioasis.com/shop/new-releases/the-power-of-story/
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Building narrative power [Online course]

National Association of County and City Health Officials. [2024].

This free online course9 in the 10-part Roots of Health 
Inequity series focuses on narrative power as a strategy for 
advancing health equity. It explores how narratives shape 
societal norms, values and decision-making, influencing 
the systems and policies that drive health outcomes. It also 
highlights how harmful dominant narratives embedded 
in public health and broader institutions can obscure 
structural drivers of inequity and limit effective action. 

The course provides practical guidance on recognizing, 
challenging and reshaping these narratives to support 
structural change. It also emphasizes developing 
compelling, equity-focused narratives in partnership with 
communities and cultural organizers to sustain impact. 
Taking approximately 2.5 hours to complete, the course 
equips learners with tools to integrate narrative strategies 
into public health practice and systems change efforts.

LATENT//missing: 
On missing values, 
narrative power, and data 
politics in discourse of 
COVID-19

Petteway RJ. [2020].

This essay and poetry piece 
by Ryan J. Petteway,10 a 
public health researcher 

whose work focuses on narrative, data justice and health 
equity, critically examines how data practices and dominant 
narratives shaped public understanding of health equity 
during the COVID-19 pandemic. It calls attention to how 
what is measured —  
or omitted — becomes a powerful narrative force that  
can conceal structural inequities such as racism, classism 
and other forms of systemic oppression.

This critical reflection demonstrates how data systems 
are not neutral but embedded in power relations. It offers 
practitioners a way to reflect on how public health “truths” 
are constructed and how missing or incomplete data can 
reinforce inequitable policies and outcomes. The piece 
challenges dominant narratives and calls for more equity-
focused interpretations of data while centring structural 
determinants in public health decision-making.

https://doi.org/10.1177/1090198120950194

Health Education & Behavior
2020, Vol. 47(5) 671 –676
© 2020 Society for Public
Health Education
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/1090198120950194
journals.sagepub.com/home/heb

COVID-19

April is National Minority Health Month (NMHM) in the 
United States, and the first week of April is National Public 
Health Week. This year, both occasions came and went as 
the COVID-19 pandemic took center stage and, in the pro-
cess, rendered remarkably clear the magnitude of the United 
States’ collective shortcomings with regard to population 
health equity. Specifically, mainstream public health 
responses to/discourse surrounding COVID-19 has revealed 
perhaps two fundamental impediments in health education 
and promotion efforts to advance equity: (1) individualist 
and racialized narratives of “people at-risk” and “vulnerable 
communities” (i.e., “race” as biology) and (2) data politics 
that obscure inequities and undermine critical applications 
of data to advance structural (counter)narratives of “risked 
populations” and “violated communities” (e.g., structural 
racism).

Here, through brief essay and poetry, I offer a critical 
reflection and commentary on the intersections of infectious 
diseases, structural racism, data politics, and public health 
violence (e.g., epistemic, procedural, corporeal, symbolic). I 
use the essay to contextualize the present COVID-19 dis-
course with regard to narrative power and data politics, and 
the poem to situate this discourse within a broader historical 
arc of the United States’ racist, classist, and homophobic 
proclivities in times of public health crises. I use the 

combination of essay/poem as creative praxis to critically 
analyze and reflect on our present moment in relation to 
public health pasts and to raise questions about public health 
research, health education, and data futures.

COVID-19 + Narrative Power

The scene (narrated by: you):

The year was 2020. Shelter-in-place got together with Sunday, 
Monday, Tuesday, Wednesday, Thursday, Friday, and Saturday 
and completed a merger, purportedly worth ğ18 billion (in 
gotozooms, roughly $9 trillion in US dollars). Tik Tok launched 
a campaign for mayor of Quarantine Town. QuaranToddlers 
doubled their crayon intake. Their caregivers doubled their 
QuaranTini intake. The word “pajamas” was removed from all 
dictionaries and replaced with an image of Sean “Puff Daddy” 
Combs holding a Swiss army knife. Synonyms now include 
“versatile,” “remixed,” and “nuanced” . . .

950194 HEBXXX10.1177/1090198120950194Health Education & BehaviorPetteway
article-commentary2020

1Portland State University, Portland, OR, USA
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LATENT//Missing: On Missing Values, 
Narrative Power, and Data Politics in 
Discourse of COVID-19

Ryan J. Petteway, DrPH, MPH1

Abstract
April is National Minority Health Month in the United States. The first week of April is National Public Health Week. 
This year, both occasions passed as the COVID-19 pandemic unfolded and, in the process, rendered remarkably clear the 
magnitude of the United States’ collective shortcomings in advancing population health equity—particularly as related to 
dominant narratives of health and data politics. Drawing from critical theory, I use essay to contextualize present COVID-19 
discourse and poetry to situate this discourse within a broader historical arc of the United States’ racist, classist, and 
homophobic proclivities in times of public health crises. I use the combination of essay/poem as creative praxis to analyze 
and reflect on our present moment in relation to public health pasts and to raise questions about public health research, 
education, and data futures—offering a critical commentary on the intersections of infectious diseases, structural inequality 
(e.g., racism), data politics, and public health violence.

Keywords
COVID-19, data politics, narrative power, poetry, public health violence, structural racism

https://www.rootsofhealthinequity.org/course-previews/building-narrative-power
https://doi.org/10.1177/1090198120950194
https://doi.org/10.1177/1090198120950194
https://doi.org/10.1177/1090198120950194
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Science, society, and 
dismantling racism

Royal CDM. [2023].

This article11 positions race, 
racism and the ideology of 
racial hierarchy as central 
to narrative change for 
health equity. The author, a 
geneticist and public health 

scholar whose work examines the intersections of race, 
genomics and health equity, clearly distinguishes race as a 
social and political construct, rather than a biological reality, 
and shows how false beliefs about biological race continue 
to shape science, health care and policy, reinforcing 
systemic racism.

The article emphasizes the importance of truth-telling in 
shifting dominant narratives. It argues that dismantling 
racism requires reframing how race itself is understood 
and not simply addressing its outcomes. For public health 
practitioners, it supports more equity-focused work 
by providing a critical foundation for interpreting data, 
designing interventions and communicating about health 
inequities without reproducing harmful assumptions. 

Open camera or QR reader and
scan code to access this article

and other resources online.

ROUNDTABLE AND BRIEFING PAPERS Open Access

Science, Society, and Dismantling Racism
Charmaine D.M. Royal*

Abstract
As a foundational pillar of the Truth, Racial Healing & Transformation framework, Narrative Change involves reck-
oning with our historical and current realities regarding ‘‘race’’ and racism, uprooting dominant narratives that nor-
malize injustice and sustain oppression, and advancing narratives that promote equity and collective liberation.
Narrative Change is vital to creating communal recognition and appreciation of the interconnectedness and equal-
ity of all humans and dismantling the ideology and structures of racial hierarchy. Telling new or more truthful and
complete stories must include improving our understanding and messaging about what race is and what it is not
as well as the relationship between race and racism. Ideas about the existence of biological human races have long
been discredited by scientists and scholars in various fields. Yet, false beliefs about natural and fixed biological dif-
ferences within the human species persist in some scientific studies, in aspects of health care, and in the political
and legal architectures of the United States and other countries, thereby reproducing and maintaining social hier-
archies. Efforts to eradicate racism and its pernicious effects are limited in their potential for sustained positive trans-
formation unless simultaneous endeavors are undertaken to reframe people’s thinking about the very concept of
race. This brief provides an overview of the origins of racial hierarchy, distinguishes between biological concepts of
race and socially defined race, reviews perspectives on the meanings and uses of race, and describes ongoing and
potential efforts to address prevailing misunderstandings about race and racism.

Keywords: race, racism, social hierarchy, genetics, health disparities

The Case for Alternative Narratives
Events in the United States for the past few years have
prompted a national and global reckoning with race
and racism. The murder of George Floyd, the racial
inequities revealed by COVID-19, the hate crimes
against individuals and communities identified as
Asian, and the mass killing at a Buffalo supermarket all

stem from long-standing and deeply embedded racism
that permeates our society.1–4

The increasing acknowledgment of systemic racism
and the apparent mutual desire to address it are heart-
ening. However, our nation has been at similar junctures
throughout its history. What will we do differently this
time to achieve and sustain the transformation we seek?

Departments of African and African American Studies, Biology, Global Health and Family Medicine and Community Health and Duke Center for Truth, Racial Healing &
Transformation, Duke University, Durham, North Carolina, USA.
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A narrative of rural 
abundance: A case study of 
Land Stewardship Project’s 
narrative strategy

Barish J. [2019].

This case study12 from the 
Grassroots Policy Project 
shows how narrative framing 
and strategy can be used 

to challenge dominant deficit-based portrayals of rural 
communities. Although rural areas are often described as 
lacking resources, they actually possess significant social, 
cultural, ecological and economic strengths. Focused on 
the Land Stewardship Project in Minnesota, the case study 
challenges the dominant narrative of free market ideology 
and promotes a positive vision of rural life. 

The case study emphasizes the role of narrative power in 
shaping public perception, policy and community-organizing 
outcomes. It also highlights how storytelling can strengthen 
organizing efforts by fostering shared identity, motivating 
participation and influencing political engagement. By 
reframing rural communities as places of abundance,  
it demonstrates how such narratives can help build 
solidarity and support collective action and community- 
led development. In this way, the document positions 
narrative change as a strategic tool for advancing equity  
and strengthening rural communities by shifting how they 
are understood and represented in public discourse.

Counter-narratives of active 
aging: Disability, trauma, 
and joy in the age-friendly 
city

Côté‑Boucher K, Daly T, 
Chivers S, Braedley S,  
Hillier S. [2024].

Dominant narratives 
about aging shape public 

understanding, policy and service delivery, often privileging 
ideals of independence, productivity and self-reliance. 
This article13 centres counter-narratives from older 
adults experiencing marginalization — particularly those 
experiencing disability, trauma and legacies of colonialism 
— and shows how these lived experiences challenge narrow, 
individualistic models of “active aging.”

Using a narrative and qualitative approach, the analysis 
connects personal stories to broader structural conditions, 
highlighting how inequities accumulate across the life 
course and shape health and well-being in older age. Two 
stories drawn from the lives of an Indigenous woman and 
a White paraplegic man anchor this exploration and offer 
a critical lens for rethinking aging-related policies and 
programs and encouraging more inclusive, equity-focused 
approaches. The article underscores the value of storytelling 
in revealing unmet needs, informing age-friendly systems 
and designing supports that reflect diverse lived realities.

EXAMPLES OF NARRATIVE SHIFT IN SPECIFIC CONTEXTS 

The following resources focus on narratives related to specific topics: rural communities,  
disability and ageism, and early childhood. 

A NARRATIVE OF 
RURAL ABUNDANCE

A Case Study of Land Stewardship Project’s Narrative Strategy

Judith Barish 
for Grassroots Policy Project

June 2019
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Counter-narratives of active aging: Disability, trauma, and joy in the 
age-friendly city 

Karine Côté-Boucher a,*, Tamara Daly b, Sally Chivers c, Susan Braedley d, Sean Hillier e 
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A R T I C L E  I N F O   

Keywords: 
Aging 
Age-friendly 
Disability 
Trauma 
Colonialism 
Becoming 

A B S T R A C T   

Dominant narratives about late life promote active aging, while anti-aging ones mobilize tropes of decline and 
irrelevance. In contrast, counter-narratives raise questions that spark new conversations about the promising 
practices that could foster more age-friendly cities. In this article, we describe our feminist and ethnographic 
approach to interviews and digital storytelling that aim to amplify the voices of marginalized older adults living 
with disability, violence, and colonialism, and share findings from this endeavor. We discuss the interviews with, 
and stories shared, by two disabled older adults - an Indigenous woman and a white paraplegic man - and the 
aging futures their counter-stories suggest. These stories reveal these participants’ ongoing struggles to create 
meaning in their lives, and how their relationships to the physical, cultural, and social environment of the city, 
including its supports and services, can both support and hinder this becoming.   

Introduction 

Dominant narratives about aging elevate some lives and experiences, 
particularly those that align and confirm common ageist tropes with 
narrative arcs that depict white, middle-, and upper-class ideals of 
robust, active engagement, absent of cognitive and physical vulnera-
bilities, and with “active” narrowly defined (Jacobsen, 2017; Katz, 
2000). “Active” tropes that support narratives of resilience, self-care, 
hetero-happiness, or age-friendliness receive kudos and attention, 
while “anti-aging” narratives trade on fearful stories of aging as decline, 
failure, and irrelevance. 

In contrast, missing narratives may confront and counter what peo-
ple think they know, want to know, or want to like about aging. Counter- 
narratives raise critical questions and apply pressure by challenging 
normative understandings of aging. As Chivers and Newman-Stille 
(2018, p. 155) argue: “the popular culture record reveals a desperate 
need for stories of late life that go beyond overachievement or decline.” 

Our “Imagine Aging” study elicits these stories by operating at the 
intersection of social sciences, humanities, and indigenous approaches 
to storytelling and narratives and using an emerging approach we call 

“re/countering story.”1 Our research takes a feminist political economy 
approach to identify promising practices that can advance age equity in 
cities through research that investigates how aging and care in the city 
are experienced, understood and supported. Further, we work from the 
assumption that the inequalities people experience throughout their 
lives do not disappear in older age and can intensify when ageism in-
tersects with other forms of discrimination and oppression. Among our 
methods to share our findings, we employ the power of story and 
narrative, producing research products that describe what sustains ful-
filling, aging lives (and what does not) while “engag[ing] the imagina-
tion in a manner that is critical for social change” (Chivers and Newman- 
Stille, 2018, p. 145). 

In what follows, we share two main insights from our work to date. 
First, we present our emerging methodology of a narrative approach to 
interviewing within an ethnographic project offers opportunities to 
connect personal stories to public issues, producing rich, contextualized 
descriptions and understandings of aging. Second, a focus on those 
whose lives are shaped by marginalization and oppression offers 
important counter-narratives to dominant tropes of aging and points the 
way toward more expansive and collective aging futures. We present 

* Corresponding author. 
E-mail address: Karine.cote-boucher@umontreal.ca (K. Côté-Boucher).   

1 See the project’s website: https://imagine-aging.ca/ 
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Story to change culture on 
early childhood in Australia

Kendall-Taylor N, Michaux A, 
Cross D, Forde K. [2023]. 

This article14 looks at 
the role of narrative and 
framing in shaping public 
understanding of early 
childhood development and 
influencing policy support. 

It applies a narrative change lens to early childhood, 
demonstrating how cultural models guide how people 
interpret social issues and what solutions they see as viable. 

Drawing on research, the article outlines a framework 
for reframing early childhood as a collective, societal 
responsibility rather than an individual or parental matter, 
and identifies strategies for shifting dominant narratives to 
increase public and political will for systems-level change. 
It also provides practical guidance on communicating about 
early childhood in ways that align messaging with equity 
goals and build broader support for policies that address 
structural determinants of health and well-being for 
children and their families. 
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Story to Change Culture on Early Childhood in Australia
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Abstract: The goal of the article is to support the early childhood sector’s efforts to increase the
salience of early childhood as a social issue and change policy and practice to better support young
children and their families. Cultural models shape how people think about social issues and support
solutions. Changing how issues are framed—how they are presented, positioned and focused—can
help shift these models and facilitate culture change. Using mixed methods research, we identified
cultural models that members of the Australian public use to think about early childhood and
compared these mindsets to concepts that the sector seeks to advance. This revealed a set of gaps
in understanding that make it difficult for the sector to advance its agenda. We then designed and
tested framing strategies to address these challenges and improve the salience of early childhood as a
social issue, increase understanding of key concepts and build support for policies, programs and
interventions. Findings point to strategies that advocates, service providers and funders can use to
communicate more effectively about the importance of the early years.
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1. Introduction

Issue framing—choices in how information is presented and positioned—has been an
important part of creating social change [1]. On issues such as tobacco control [2], mental
health [3]), and marriage equality [4], conducting research to understand how people think
and how this thinking can be shifted with different ways of positioning issues has been a
vital part of changing public policy.

In 2017, the Telethon Kids Institute and the FrameWorks Institute began a three-year
project to study Australian cultural models of early childhood and test frames for their
ability to move these mindsets. Our goal was to support the early childhood sector’s efforts
to increase the salience (relative importance) of early childhood as a social issue and change
policy and practice to better support young children and their families.

The project builds on other efforts, particularly those in the United States led by the
Center on the Developing Child at Harvard University [5] and in Canada by the Alberta
Family Wellness Initiative [6] to apply the science of framing [7] to improve public and
policy maker understanding and use of the science of early childhood development [8].
The current research and these other existing efforts are rooted in communicating three
core ideas that have emerged through decades of research by a range of developmental
scientists working across disciplines. First, that the architecture of the developing brain
is built through a bottom-up process whereby a young child’s experiences interact with
genetic predispositions to shape biological systems and life-long outcomes [9]. Second, that
early experiences of chronic and unbuffered adversity can create a toxic stress response that
derails the process of healthy development [10]. Finally, that supportive and responsive
relationships with nurturing caregivers are key in assuring healthy development and
buffering against the detrimental of effect of chronic adversity [11]. While the science
of development is constantly developing—for example, with a new focus on biological
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