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ACCESSING AND USING PERSONALIZED
HEALTH IN NURSING:
GENOMICS-INFORMED PRACTICE

Welcome to Personalized Health in Nursing:
Genomics-Informed Practice

This web version of this textbook is designed to be accessible using standard web browsers, mobile devices,
screen readers and other assistive technology. You can access the book in a number of formats. Requirements,
tools, and suggestions for navigating and using the book are listed on this page. If you encounter any issues in

accessing the book, please connect with your professor.

Never used an Open Educational Resource (OER) before?

* Check out our Student Guide to Using OER Textbooks (https://ecampusontario.pressbooks.pub/

georgianoer/)
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Book formats

Textbook Formats, Requirements, Features & Access Options

23:11;“ Requirements Features Access options
Optimized for online
Online %Crfleé::c(lg:;)izrtzzscz\)re Read online with your device or
web * Internet access ind text-based assistive technology
book e Web browser Sctivities Use Text-to-Speech to listen to the
Embedded videos ?Zli{ Digital notes while you read
Embedded glossary
terms
Optimized for reading
:;;};elstemet (PDF Save to a device or drive as desired
. * Internet access L Access from your device
Digital ) Text-based activities . .
PDF e PDF viewer Clickable Links to Use internet access for clickable
. links/videos
videos and other .. .
resources Take Digital notes while you read
Glossary of terms
¢ Internet access for initial Save to a device or drive as desired
download Optimized for Read offline on device (no active/
Print * PDF viewer to open file printing/accessing clickable links)
PDF * Ability to print or access offline Print chapters or whole book as
to a print shop Text-based activities needed
(recommended) Glossary of terms Refer back to web book to access
links/interactive activities
Optimized for using Follow your eReader device
e Internet access for initial on an eReader device irilzg?nctlons for downloading &
download or app Refer back to the web book to access
ePUB ¢ ePUB app on computer Flip the page style . . . .
L links/interactive activities
or tablet to open file OR navigation

eReader device

Text-based activities
Glossary of terms

May not be optimized for eReader
devices that do not support colour

display
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Do you prefer a printed textbook?

This book is free to access, use, and print in any of the above formats for non-commercial purposes. If you

prefer a printed textbook, you are encouraged to print sections/the entire book.

* Front matter * Units * Unit 10
¢ Unitl e Unité6 ¢ Unitll
* Unit2 e Unit7 ¢ Unit 12
e Unit3 * Unit8 ¢ Unit 13
e Unit4 * Unit9 * Back Matter

Printing - Recommendations

* Check for printing costs at your on-campus print shop or a local print shop (Staples, etc)

* Consider printing this textbook in black & white (not full colour), and refer to the web-book or PDF
where you need to examine the colour diagrams

* Printing a large document is often significantly less expensive at a print shop than it is to print on your
home printer or at the Library

* Ask about binding or 3 hole punching when you order, as this is usually low cost and will make your

textbook easier to use

Except where otherwise noted, this book is licensed under the CC BY-NC 4.0 - Attribution-
NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/
deed.en), allowing students/faculty to print it for their personal use at the cost of printing.

This book may not be printed/distributed and sold for profit.

Experiencing navigation issues?

If you encounter navigation issues while accessing this text via a link from your course in Blackboard (or other
learning management system), please try accessing the online web book by using the web address in your
browser. The bottom left and right corners of the web book allow you to navigate through the book

(previous/next) and the top left hand corner of the web book features a drop down table of contents.
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Attribution & References

Except where otherwise noted, “Accessing and Using this Textbook” by OER Design Studio at the Georgian
College Library is licensed under CC BY-NC 4.0.
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ACCESSIBILITY STATEMENT

Accessibility features of the web version of this resource

The web version of Personalized Health in Nursing: Genomics-Informed Practice has been designed with

accessibility in mind by incorporating the following features:

* Ithas been optimized for people who use screen-reader technology.
> all content can be navigated using a keyboard.
o links, headings, and tables are formatted to work with screen readers.
* Allimages in this guide are described fully in the text, alt-tag or in an image description section for
complex images.
* Information is not conveyed by colour alone.

* Pressbooks has built in features such as the ability to change font size.

Other file formats available

This book is also available in PDF formats that you may save, print, access offline or use with internet access.
Efforts have been made to improve the user experience in all formats — if you encounter any access issues or

barriers, please connect with your professor.

Known accessibility issues and areas for improvement

This book’s adapters have attempted to improve upon existing features from the original sources and improve
these materials for all users.

While we strive to ensure that this resource is as accessible and usable as possible, we might not always get it
right. Any issues we identify will be listed below. If you encounter issues with this text, please notify your

Professor.
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Location of
Issue

APA
formatted
references

(throughout
the book)

Video
Captioning

PDF version of
book

Need for Improvement

APA references require the location of
resources to be listed as a full URL

All videos have accessible CC & transcripts via
YouTube or other provider, but may not have
transcripts that fully describe non-speech
content.

PDF version of book may not be fully
accessible, as it was generated using Pressbooks
export.

Timeline Work Around

Wait for
APA
update

Reference entry URLs are not “linked”
but the full URL is listed in text. Plan
to optimize using tagging for next
update.

Current provisions meet AODA
requirements.

Text versions of interactive activities

added. Work on-going.

Accessibility standards

The web version of this resource has been designed to meet AODA requirements (https://www.aoda.ca/the-
act/), along with the Web Content Accessibility Guidelines 2.0 (https://www.w3.org/ TR/WCAG20/), level
AA. In addition, it follows all guidelines in Appendix A: Checklist for Accessibility (https://opentextbc.ca/

accessibilitytoolkit/back-matter/appendix-checklist-for-accessibility-toolkit/) of the Accessibility Toolkit - 2nd

Edition (https://opentextbe.ca/accessibilitytoolkit/).

This statement was last updated on November 30, 2024

Attribution & References

This information was adapted from “Accessibility statement (https://opentextbc.ca/pressbooks/front-

matter/accessibility-statement/)” In Pressbooks Guide (bttps://opentextbe.ca/pressbooks) by BCcampus , licensed

under CC BY 4.0. / Adapted to match the current OER with relevant deficiencies noted.
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This OER, Personalized Health in Nursing: Genomics-Informed Practice, is a collection of resources
adapted by Andrea Gretchev to meet the needs of students enrolled in the Georgian College Honours
Bachelor of Science — Nursing (HBSN) Program, NURS 4001: Precision Healthcare: Genomics-Informed
Nursing course. In most sections of this OER, updates have been made to the existing content to
improve usability and accessibility, incorporate interactive elements and improve the overall student
experience. This collection reuses content from the following key resources:

« Talking Glossary of Genomic and Genetic Terms (https://www.genome.gov/genetics-glossary),
Courtesy of: National Human Genome Research institute (NGHRI), Public Domain with
attribution (https://www.genome.gov/about-nhgri/Policies-Guidance/Copyright).

« Health Education England’s Genomics Education Programme (GEP), NHS England, Education
and Knowledge Hub (https://www.genomicseducation.hee.nhs.uk/genotes/knowledge-hub/
epigenetics/) materials licensed under CC BY-NC 4.0 (https://creativecommons.org/licenses/by-
nc/4.0/)

« Concepts of Biology - 1st Canadian Edition by Charles Molnar and Jane Gair, CCBY 4.0./A
derivative of Concepts of Biology (OpenStax) (https://openstax.org/details/books/concepts-
biology/), available for free on the OpenStax site.

« Genomics and Your Health (https:/lwww.cdc.gov/genomics-and-health/index.html) by CDC,
Public Domain with attribution (https://www.cdc.gov/other/agencymaterials.html)

« Introduction to Genetics (https://opengenetics.pressbooks.tru.ca/) by Natasha Ramroop Singh,
Thompson Rivers University, CC BY-NC-SA 4.0 (https://creativecommons.org/licenses/by-nc-sa/
4.0/)

« Help Me Understand Genetics (https://medlineplus.gov/genetics/understanding/) by
MedlinePlus, National Library of Medicine, Public Domain with Attribution
(https://medlineplus.gov/about/using/usingcontent/)

Personalized Health in Nursing: Genomics-Informed Practice is licensed under CC BY-NC 4.0
(https://creativecommons.org/licenses/by-nc/4.0/), except where otherwise noted. Individual sections,
content, images and activities are marked with their relevant copyright and open licensing information.

« YouTube videos in this OER are embedded/used under the Standard YouTube license
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(https://www.youtube.com/static?gl=CA&template=terms).

« TED Talk videos in this OER are embedded/used under the TED Talks Usage Policy
(https://www.ted.com/about/our-organization/our-policies-terms/ted-talks-usage-policy), (CC
BY-NC-ND 4.0 International).

Fair Dealing & Copyrighted Content

Nursing Competencies from the American Nurses Association are reprinted, with permission from:

« American Nurses Association (ANA). (2023). Essentials of genomic nursing: Competencies and
outcome indicators (3rd ed.). https://www.nursingworld.org/nurses-books/ana-books/ebook-
essentials-of-genomic-nursing-competencies-/

Note: Permission was received from the ANA to include nursing competencies in the introductory
pages of each chapter. Potential adapters must seek permission to reuse this content in future versions
of this OER, as the material is Copyrighted.

Unless otherwise indicated, third-party texts, images and other materials quoted in this OER are
included on the basis of Fair Dealing (https://oer.pressbooks.pub/fairuse/back-matter/appendix-three-
educational-fair-dealing-in-canada/) (Canada) as described in the Code of Best Practices for Fair
Dealing in Open Educational Resources (https://www.carl-abrc.ca/influencing-policy/copyright/carl-
codes-of-best-practice-fair-dealing/).

Attribution & References

Except where otherwise noted, “Acknowledgements” by OER Design Studio at the Georgian College Library
is licensed under CC BY-NC 4.0.
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INTRODUCTION

About the Book

Precision Healthcare: Genomics-Informed Nursing was developed for Georgian College as course material for
NURS 4001.

Genomics is changing the healthcare landscape and providing opportunities to personalize patient care.
With the widespread integration of genomics, nurses will increasingly need to incorporate genomic
knowledge into their practice to provide safe, equitable, timely, and accessible care. This book will provide
nursing professionals with the foundational genomic knowledge to navigate this rapidly evolving field.

Readers will explore genomics integration in personalized healthcare and how it relates to nursing practice.
Genomic literacy is vital to understanding how genetic variations and environmental and lifestyle factors
contribute to disease susceptibility and progression. Nurses with a strong foundation in genomics will be
better equipped to assess genetic risk factors, interpret genetic and genomic data, and communicate with
patients about their genomic health.

The chapters in this book will allow readers to explore the many factors that influence gene expression and
lead to disease development, such as obesity, cancer, diabetes, cardiovascular disease and mental health
disorders. Nurses will gain insight into modifiable and non-modifiable risk factors to develop evidence-based
interventions that promote health and improve patient outcomes. By applying genomics-informed practices,
nurses can advocate for personalized healthcare strategies that meet the needs of individual patients and
populations. Nurses will also consider their role as part of an interdisciplinary team delivering genomic

services and future nursing practice initiatives.

Navigation

The content of this book is divided into thirteen
units. Students are expected to work through the
materials in a unit for each week of study. This

course was designed for an asynchronous course.

The 28-hours of course time is to be used reviewing

materials. Additional time will be spent on

reviewing and completing assignments in further

Image by Gerd Altmann, Pixabay license

depth. Units 7 and 11 provide time to apply

learning. The intent of these two weeks is to give students time to work on discussion posts, case studies, and
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scholarly posters. Additional case studies and learning activities are provided for optional independent
practice.

Each chapter begins with an overview of the content covered and learning outcomes for the unit. Canada
has not developed genomic competencies for nurses. Therefore, the NHS competencies from the UK and the
ANA competencies from the US will be used. It should be noted that the competencies are meant to be
demonstrated in practice. Each chapter aims to provide foundational theoretical knowledge that nurses need
to be able to demonstrate these competencies in practice. However, this course does not include a practical
component, so the competencies should be interpreted with this in mind. The competency documents
should be consulted for clinical performance indicators.

The National Institutes of Health (NIH), National Human Genome Research Institute (NHGRI) talking
glossary, and other sources provide definitions of key terminology in the unit. For pronunciation of
terminology and audiovisual resources to enhance understanding of the term, visit the NHGRI talking
glossary website. Select terms are listed at the start of each chapter and are highlighted as they appear in the
body of the text. The subsequent sections of each unit contain the course content, learning activities, external
resources, additional required reading, and related media. Key takeaways and additional optional readings are

in the final chapter of each unit.

Overview

Unit 1: Introduction to Personalized Healthcare and the Role of
the Nurse

* Genetics and genomics introduction

* The contributions of nursing professionals in genomics healthcare

Unit 2: Molecular Genetics Review

* DNA structure and function

* The genome and the cell cycle

* Cancer and the cell cycle

* The cellular basis of inheritance

e Patterns of inheritance

Unit 3: The Exposome

* Nature vs nurture
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* Epigenetics

* Developmental origins of health and disease
* The exposome

* Adpverse early childhood experiences

* Epigenetics in practice

Unit 4: Genetic Disorders

* Gene variants

* Genetic disorders

* Single gene disorders

* Polygenic disorders

* Chromosomal disorders

e Mitochondrial disorders

Unit 5: Genomics Nursing Research

* Genomic research in nursing

* Human genetic research in Canada and Internationally
* Research priorities and funding

* Knowledge translation and mobilization

* Scholarly posters

Unit 6: Assessing Genetic Risk

* Family history

* Constructing a pedigree chart

* Pedigree analysis and modes of inheritance

* Calculating probabilities using pedigree charts

* Polygenic risk scores

Unit 7: Application of Theory in Practice Part 1

* There is no new reading material for this unit.
* Some case studies and exercises are presented for optional additional independent review and practice.
* Students are given time to complete the discussion post group assignment and begin work on the case

study assignment.
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Unit 8: Genetic Testing

* Genetic testing overview
* Types of Genetic tests

. Interpreting genetic test results

Unit 9: Pharmacogenomics

o Pharmacogenomics overview
* Genomic variation in drug response
* Personalized drug therapy

* Limitations of pharmacogenomic testing

Unit 10: Ethical, Legal, and Social Issues Arising from Genomics

* Genetic discrimination
* Eugenics and scientific racism
* Use of population descriptors in genomics

* Nursing implications

Unit 11: Application of Theory in Practice Part 2

* There is no new reading material for this unit.
* Some case studies and exercises are presented for optional additional independent review and practice.
* Students are given time to complete the discussion post group assignment and complete work on the

casc study assignment.

Unit 12: Special Topics in Genomics
* Genomics and global health

* Cancer genomics

* Genomics application by specialty

Unit 13: The Future of Genomics and Nursing

* Gene editing

* Other genomic technologies
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* Health system readiness for the genomic era

Attribution

Except where otherwise noted, this page is written by Andrea Gretchev, CC BY-NC 4.0
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FOR EDUCATORS

About Precision Healthcare: Genomics-Informed Nursing

This book introduces nurses and nursing students to the applications of genomics in practice and research. It
is designed to be engaging, promote self-directed learning, and remain accessible, with content presented in a
clear and reader-friendly format. The text is tailored for a single-semester, 28-hour online asynchronous
undergraduate course. However, it can also benefit practicing nurses seeking to enhance their genomic
literacy.

This book is licensed under a Creative Commons Attribution (CC-BY-NC 4.0) license, allowing full
customization, including adoption, revision, or remixing. Each page and specific elements within the text
include copyright and open licensing attribution. Users adapting the text should consult their institutions for
guidance on open licensing and copyright compliance.

Supplementary course materials for instructors are available upon request and with confirmation of
educator status. These include a sample syllabus, quiz question bank, case studies with instructor keys,
assignment guidelines for a scholarly poster project, and a comprehensive reading list.

Journal articles have been assigned as required reading throughout the book, in addition to textbook
content, for the purposes of the 28-hour course.

At the end of each unit there is a list of recommended additional readings and resources. For in-person
courses, educators may elect to present the textbook contents, or reduce some of the journal articles. For a
40-hour course, see the optional additional readings. The citations below are recommended first-choice

additions from the additional optional readings for expanded course content.

Chapter 1

Although this is an older article, it has an excellent summary table. Review p.171, Table 1 — Standards in
Genetics and Genomics for General Nursing Practice.

Kerber, A. S., & Ledbetter, N. J. (2017). Standards of practice: Applying genetics and genomics resources
to oncology. Clinical Journal of Oncology Nursing, 21(2), 169-173. https://doi.org/10.1188/
17.CJON.169-173

Chapter 3

Focus on definitions and distinctions between terms:
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Harden, K.P. (2023). Genetic determinism, essentialism and reductionism: semantic clarity for contested
science. Nature Reviews Genetics, 24, 197-204. https://doi.org/10.1038/541576-022-00537-x

Chapter 5

Caron, N. R., Adam, W., Anderson, K., Boswell, B. T., Chongo, M., Deineko, V., Dick, A., Hall, S. E.,
Hatcher, J. T., Howard, P., Hunt, M., Linn, K., & O’Neill, A. (2023). Partnering with First Nations in
Northern British Columbia Canada to reduce inequity in access to genomic research. International Journal of
Environmental Research and Public Health, 20(10), 5783-. https://doi.org/10.3390/ijerph20105783

Hickey, K. T., Bakken, S., Byrne, M. W,, Bailey, D. E., Demiris, G., Docherty, S. L., Dorsey, S. G., Guthrie,
B. ]., Heitkemper, M. M., Jacelon, C. S., Kelechi, T. J., Moore, S. M., Redeker, N. S., Renn, C. L., Resnick,
B., Starkweather, A., Thompson, H., Ward, T. M., McCloskey, D. J., Austin, J. K., & Grady, P. A. Precision
health: Advancing symptom and self-management science. (2019). Nursing Outlook, 67(4), 462-475.
https://doi.org/10.1016/j.outlook.2019.01.003

Chapter 8

Miller, D. T., Lee, K., Abul-Husn, N. S., Amendola, L. M., Brothers, K., Chung, W. K., Gollob, M. H,,
Gordon, A. S., Harrison, S. M., Hershberger, R. E., Klein, T. E., Richards, C. S., Stewart, D. R., Martin, C.
L., & ACMG Secondary Findings Working Group. Electronic address: documents@acmg.net (2023).
ACMG SF v3.2 list for reporting of secondary findings in clinical exome and genome sequencing: A policy

statement of the American College of Medical Genetics and Genomics (ACMG). Genetics in
Medicine, 25(8), 100866. https://doi.org/10.1016/j.gim.2023.100866

Chapter 10

The full article that the news brief is based on is available here:

Fernando, A., Kondrup, E., Cheung, K., Uberoi, D., & Joly, Y. (2024). Still using genetic data? A
comparative review of Canadian life insurance application forms before and after the GNDA. FACETS,
9, 1-10. https://doi.org/10.1139/facets-2023-0101

Thomas, G. M. & Katz Rothman, B. (2016). Keeping the backdoor of eugenics ajar: Disability and future
prenatal screening. AMA Journal of Ethics, 18(4), 406-415. https://journalofethics.ama-assn.org/article/

keeping-backdoor-eugenics-ajar-disability-and-future-prenatal-screening/2016-04

Peer Review and Feedback

The book has undergone expert review by professionals in nursing and genomics. Feedback is welcomed from
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healthcare professionals with genomic expertise. Suggestions for additional activities, examples, video content,
emerging research, or revisions can be submitted to our contact addresses below. See the acknowledgement

section for a list of peer reviewers.

Contact

Please contact us with feedback, suggestions or to request supplemental materials at:

* andrea.gretchev [at] gmail.com

* oer [at] georgiancollege.ca

Please check for updates, alternate versions, or errata on the Update & Change Log page.

Attribution & References

Except where otherwise noted, this page is written by Andrea Gretchev, CC BY-NC 4.0



