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Abstract

Patient education that overcomes literacy barriers
supports quality care. This article provides an over-
view of health literacy, describes the concepts of
readability and accessibility, and discusses how to
empathise with the patient’s experience and ask
interactive questions. The tips in this article are
based on a learner-centred approach and 20 years
of publishing X-Plain® patient education tutorials.
This information should help health content
writers facilitate patient comprehension, improve
health outcomes, and achieve care goals set by
healthcare providers.
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Patient education accessibility involves creating
health materials that are designed and presented
so that they can be understood by audiences of
diverse literacy levels. Certain instructional design
principles, along with strategies to enhance readabil-
ity, help facilitate patient understanding, bridge
gaps in health literacy, improve health outcomes,
and reduce readmission rates. Successful patient
education enables patients and their families to
become active members of their healthcare team,
empowers them to ask questions, supports com-
munication with healthcare providers, and results
in shared decision making.

Health literacy

Health literacy is the ability to understand and
process health information in order to make compe-
tent choices related to prevention and treatment of
health problems. Health literacy is a stronger predic-
tor of health outcomes than age, income, employ-
ment status, education level, or race.1 Low health
literacy is associated with poorer health outcomes,
including increased rates of hospitalization and
mortality. Low health literacy is related to general
illiteracy. According to the National Assessment of
Adult Literacy, 14% of the United States population

struggles to write, read, listen, or speak effectively.2

The cost of low health literacy for the United States
economy is estimated at up to $238 billion U.S.
dollars each year.3 In fact, the mortality rate attribu-
table to low education is comparable to the mor-
tality rate for smoking tobacco, and educational
disparities widen with each successive generation.4

Medical writers are tasked with simplifying
content so that it reaches all patient populations,
especially those most at risk for not understanding
critical health information. Various educational
models and adult learning theories can help
medical writers achieve desired behavioural out-
comes and support long-term recall of information
for health consumers. Common behavioural goals
in patient education include making informed
decisions, developing skills for self-care at home,
committing to medication compliance, and modify-
ing habits for a healthier lifestyle.

Readability and accessible language

Reading level can be calculated with automated for-
mulas that are based on word length, punctuation
use, and number of syllables.5 However, automated
readability calculations can be misleading. For
instance, you might write ‘See a healthcare provider
for treatment without ado.’ According to an online
readability calculator, this sentence is written at a
fifth grade reading level, even though the word
‘ado’ is not widely used. Saying ‘See a healthcare
provider for treatment without delay’ is easier to
understand, but the formula generated by a compu-
ter gives this sentence a higher readability level
because the word ‘delay’ is longer than ‘ado.’ This
sentence could still be made clearer: ‘See a health-
care provider for treatment right away.’ The
reading level for this sentence is second grade.
Writers should therefore use tools that calculate
readability in conjunction with their own judgment.
Using such formulas is not the only way to

improve readability. Content should be simplified,
presented impartially, and organized in a logical
order. Content structured so that it gradually
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builds understanding from the simple to the
complex helps consumers understand the main
points and supporting details. The structure and
organization of the lesson should be apparent to
the patient in advance so that he or she knows
what to expect from the program. An ‘advance orga-
nizer’ provides clear orientation for users to process
the information they are about to take in. Such a
map is critical for individuals with learning disabil-
ities or low literacy levels.6

Writers should break down complex medical con-
cepts into short words and sentences.7 Speaking
directly to the patient, using active voice, and avoid-
ing clichés and idioms increases accessibility and
reduces confusion.7

Punctuation and numerical values should be
chosen based on what is most understandable to
the audience. Symbols should be used cautiously.8

For example, not all patients may recognize the
ampersand symbol (&).9 Conversely, the per cent
symbol (%) is more understandable and recogniz-
able than the word ‘per cent.’
Writers should explain technical or uncommon

words with definitions and examples.7 Information
that may be new or unfamiliar to a reader can be
phrased strategically so the reader can gather clues
from the context to increase comprehension. Using
the same word consistently instead of synonyms
can also help prevent confusion.
Using concrete or practical examples to illus-

trate a point can help further a patient’s under-
standing and influence their behaviour. For
example, ‘Your healthcare provider may rec-
ommend that you increase the amount of
vitamin A in your diet. Foods that are high in
vitamin A are dark green, leafy vegetables and
deep orange vegetables. Examples include
spinach, carrots and squash.’

Keeping the patient’s experience in
mind

Learning that you have a disease or disorder or that
you need a procedure can be frightening and can
impact your identity. Stress, such as that caused by
an illness or injury, can detrimentally affect a
person’s health literacy abilities.10 Medical writers
should be conscious of the patient’s potential experi-
ence, while being careful not to sacrifice educational
effectiveness. Keeping the patient and their potential
sensitivities in mind while developing content can
help increase the patient’s satisfaction with the
care they have received. Increased understanding
and satisfaction empowers patients to ask questions
and become active members of their healthcare

team. It also facilitates communication between
healthcare providers and patients, which saves pro-
viders time, enhances the quality of care, and
improves health outcomes.11

The tone of patient education should be factual
and empathetic. A judgmental or patronizing
tone can impede the learning process and nega-
tively affect the patient. Unless writers are aware
that their audience has a background in health-
care, it is better to assume they do not have
medical field experience or an understanding of
biological concepts. Evaluation studies on X-
Plain® (the patient education materials published
by the Patient Education Institute) show that
users who have more experience or who are
highly health literate are not offended by simpli-
fied content.12,13

Viewing the patient as a person, rather than a con-
dition, and writing with person-first language are of
primary importance.14 ‘Disabilities are not persons
and they do not define persons,’ so medical pro-
fessionals should refer to affected patients as
people with a medical condition or disability,
rather than as disabled people.15 For example,
writing ‘people with diabetes’ is more sensitive
than ‘diabetics.’ Similarly, ‘to have’ may imply pos-
session and ‘to be’ may imply identity; using ‘have’
rather than ‘be’ is considered less stigmatizing. For
example, it is better to say ‘a person with hearing
loss’ rather than ‘a person who is hearing
impaired.’13 Table 1 lists further examples.

Sensitivity to norms within a community makes
patient education empathetic and increases the
writer’s credibility. For example, many individuals
with hearing loss prefer to use the term ‘Deaf’ to
describe their community and culture.16

To ensure that educational programs are accepted
and understood by the target audience, involve
patients in reviewing the materials during the devel-
opment process.7 Patient involvement and review
increases accessibility and the likelihood of success
as the solution is implemented. Direct online feed-
back from real patients in clinical settings simplifies

Table 1: Examples of terms that could be offensive to lay
readers and empathetic alternatives

Term that could be
offensive Empathetic alternative

Amputee A person with an amputated limb
Bipolar man A man with bipolar disorder
Cancer patient A patient with cancer
Autistic child A child with autism or a child who is on

the autism spectrum
Wheelchair-bound

woman
A woman who uses a wheelchair
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the collection and analysis of patient feedback. An
example of an online feedback form is shown in
Figure 1.

Visual instructional design

Research shows that text paired with simple line
drawings engages readers more than text or
graphics alone. Line drawings also prevent oversti-
mulation that could impede cognitive processing.17

Line drawings that clearly represent a concept are
more accessible than complex or highly realistic
images, such as photographs.18

In a study published in Patient Education and
Counselling, researchers analysed peer-reviewed
studies in health education, psychology, education,
and marketing journals. They found that:

‘pictures closely linked to written or spoken text
can, when compared to text alone, markedly
increase attention to and recall of health edu-
cation information. Pictures can also improve
comprehension when they show relationships
among ideas or when they show spatial
relationships. Pictures can change adherence
to health instructions. All patients can benefit,
but patients with low literacy skills are
especially likely to benefit. Patients with very
low literacy skills can be helped by spoken
directions plus pictures to take home as remin-
ders or by pictures plus very simply worded
captions.’19

The design and layout of text and graphics can be
used to increase understanding. Text should be pre-
sented in a large, simple font.17 Plenty of blank
space should be used to balance the graphics and
text on the page. Whenever necessary, bullet point

lists can be used to break down or organize infor-
mation. An example is shown in Figure 2.

Asking questions

Interactive questions can be used to facilitate learn-
ing while providing corrective and reinforcing feed-
back. An example of an interactive question and
answer set with feedback is shown in Figure 3.
The following guidelines for developing ques-

tions and answers are based on 20 years of publish-
ing X-Plain® tutorials and enhancing them based on
user feedback:

• Questions should be written so that they apply
to a wide variety of patients in different health-
care settings.

• Questions should be written about the most
important point of the preceding section of
the lesson. The most important point could be
a concept that will be expanded on in later sec-
tions; understanding the concept could be

Figure 1: An online feedback form for the Arabic-language version of X-Plain®.

Figure 2: An example of patient information in which
graphics, blank space, and bullet lists are used to improve
readability.
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necessary for the patient to understand what
comes later. The most important point could
be related to how the patient can practice self-
care at home, prevent medication errors, ident-
ify a complication, or know when to contact
their healthcare provider.

• Ask questions about how the patient can help
themselves and improve their health or
quality of life. Testing viewers on terminology
is not always critical to understanding main
concepts. Common misconceptions should be
targeted as question topics whenever possible.
For instance, during the informed consent
process, patients may conclude that the risk of
complications for a procedure is high after
reading about the many potential compli-
cations. It is necessary to emphasize the rarity
of complications after listing risks – when the
clinical evidence applies – by asking a question
confirming the rarity of complications.
Confirming that the risk is a possibility,
however, helps mitigate liability. An example
is shown in Figure 4.

• Clear and simple questions increase the likeli-
hood that the patient will retain correct infor-
mation later on. Questions should not test the

patient on concepts not explained in the
lesson. ‘Trick questions’ can undermine
patient confidence. Being able to answer a ques-
tion correctly increases patient satisfaction.

• When a patient answers a question incorrectly,
the feedback should explain the correct answer
and give the patient a hint.

Conclusion

Medical leaders have identified patient engagement
as one of the most critical concerns of health systems
during the digital transformation of the healthcare
industry.20 To truly engage patients, health edu-
cation materials should be designed so that they
are accessible to audiences of diverse literacy levels
and learning styles. Medical writers should make
creative and thoughtful instructional design
decisions, and the final product should respect the
humanity of patients.

Acknowledgements

I would like to thank Moe Ajam, Roland Hart,
Danae Livingston, Christian Craig, and Lynne
Postudensek for reviewing this article.

References
1. Ad Hoc Committee on Health Literacy for the Council

on Scientific Affairs. Report on the Council of
Scientific Affairs. Chicago, IL, US: American
Medical Association; 1999.

2. U. S. Department of Education, National Institute of
Literacy. Illiteracy Statistics. 2015 [cited 2 Sep 2105].
Available from: http://www.statisticbrain.com/
number-of-american-adults-who-cant-read/.

3. Vernon JA, Trujillo A, Rosenbaum S, DeBuono B. Low
Health Literacy: Implications for National Health

Figure 3: An X-Plain® question and answer set with feedback.

Figure 4: A sample question that confirms the rarity of
complications.

Hart – Patient education accessibility

193Medical Writing 2015 VOL. 24 NO. 4

http://www.statisticbrain.com/number-of-american-adults-who-cant-read/
http://www.statisticbrain.com/number-of-american-adults-who-cant-read/
http://www.statisticbrain.com/number-of-american-adults-who-cant-read/
http://www.statisticbrain.com/number-of-american-adults-who-cant-read/
http://www.statisticbrain.com/number-of-american-adults-who-cant-read/
http://www.statisticbrain.com/number-of-american-adults-who-cant-read/
http://www.maneyonline.com/action/showImage?doi=10.1179/2047480615Z.000000000321&iName=master.img-002.jpg&w=323&h=215
http://www.maneyonline.com/action/showImage?doi=10.1179/2047480615Z.000000000321&iName=master.img-003.jpg&w=120&h=74


Policy. Washington, DC: The George Washington
University Center for Health Policy Research; 2003.

4. Houts PS, Doak CC, Doak LG, Loscalzo MJ. The role
of pictures in improving health communication: a
review of research on attention, comprehension,
recall, and adherence. Patient EducCouns 2006;61:
173–90.

5. Bialik C. Do Readability Formulas Work? The
Numbers. The Wall Street Journal. 2008 Mar 13.
Available from: http://blogs.wsj.com/numbers/do-
readability-formulas-work-297/.

6. Ylvisaker M, Hibbard M, Feeney T. What Is an
Advance Organizer? Albany, NY: Brain Injury
Association of New York State; 2006 [cited 2 Sep
2015]. Available from: http://www.projectlearnet.
org/tutorials/advance_organizers.html.

7. Doak LG, Conrath C, Root JH. Teaching Patients with
Low Literacy Skills. 2nd ed. Philadelphia:
J. B. Lippincott; 1996.

8. Centers for Disease Control and Prevention (CDC).
Simply Put: A Guide for Creating Easy-to-Understand
Materials, 3rd ed. Atlanta, GA: Centers for Disease
Control and Prevention; 2009. Available from: http
://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf.

9. Richards S. Ampersands, Date Ranges and
Contractions: Style Guidance; 2014 [cited 2 Sep
2015]. Available from: https://insidegovuk.blog.gov.
uk/2014/02/25/ampersands-date-ranges-and-contra
ctions-style-guidance-2/.

10. Cornett S. Assessing and Addressing Health Literacy.
OJIN: The Online Journal of Issues in Nursing, 2009;
14:3.

11. Adams RJ. Improving health outcomes with better
patient understanding and education. Risk Manag
Healthc Policy. 2010;3:61–72.

12. Klein DW, Simon CM, Schartz HA. Interactive multi-
media consent for biobanking: a randomized trial.
Genet Med. 2015; Apr 2.

13. Davis TC, Berkel HJ, Holcombe RF. Informed consent
for clinical trials: a comparative study of standard
versus simplified forms. 2015. J Natl Cancer Inst.
1998;90:668–74.

14. Centers for Disease Control and Prevention (CDC).
Communicating with and about People with
Disabilities. Atlanta, HA: Centers for Disease
Control and Prevention. 2013. Available from: http
:// www.cdc.gov/ncbddd/disabilityandhealth/pdf/
disabilityposter_photos.pdf.

15. Strong T. Developmental Disabilities Nurse
Certification Review: A Multiple Choice Practice
Method from the Knowledge Testing Review Series;
2014.

16. National Association of the Deaf. Frequently Asked
Questions. Question – What is the difference
between a person who is ‘deaf,’ ‘Deaf,’ or ‘hard of
hearing’? [cited 2 Sep 2015] Available from: http://
nad.org/issues/american-sign-language/community-
and-culture-faq.

17. Clark RC, Mayer RE. E-Learning and the Science of
Instruction: Proven Guidelines for Consumers and
Designers of Multimedia Learning. San Francisco,
CA: Jossey-Bass/Pfeiffer; 2003.

18. Malamed C. Realistic Graphics and Learning: What’s
Most Effective? 2010 [cited 2 Sep 2015]. Available
from: http://theelearningcoach.com/media/graphics/
realistic-graphics-and-learning/.

19. Hoots PS, Doak CC, Doak LG, Loscalzo MJ. The role
of pictures in improving health communication: a
review of research on attention, comprehension,
recall, and adherence. Patient Educ Couns. 2006;
61(2):173–90.

20. Wike K. Hospitals ‘Wired’ For Patient Engagement,
Data Security. Health IT Outcomes. 24 July 2015.
Available from: http://www.healthitoutcomes.com/
doc/hospitals-wired-for-patient-engagement-data-
security-0001.

Author information
Stella Hart joined the Patient Education Institute as a
medical editor in January 2013. She received a bachelor’s
degree in English and music from Drake University in
Des Moines, IA, USA in 2011.

Hart – Patient education accessibility

194 Medical Writing 2015 VOL. 24 NO. 4

http://blogs.wsj.com/numbers/do-readability-formulas-work-297/
http://blogs.wsj.com/numbers/do-readability-formulas-work-297/
http://blogs.wsj.com/numbers/do-readability-formulas-work-297/
http://blogs.wsj.com/numbers/do-readability-formulas-work-297/
http://blogs.wsj.com/numbers/do-readability-formulas-work-297/
http://blogs.wsj.com/numbers/do-readability-formulas-work-297/
http://www.projectlearnet.org/tutorials/advance_organizers.html
http://www.projectlearnet.org/tutorials/advance_organizers.html
http://www.projectlearnet.org/tutorials/advance_organizers.html
http://www.projectlearnet.org/tutorials/advance_organizers.html
http://www.projectlearnet.org/tutorials/advance_organizers.html
http://www.projectlearnet.org/tutorials/advance_organizers.html
http://www.projectlearnet.org/tutorials/advance_organizers.html
http://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf
http://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf
http://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf
http://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf
http://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf
http://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf
https://insidegovuk.blog.gov.uk/2014/02/25/ampersands-date-ranges-and-contractions-style-guidance-2/
https://insidegovuk.blog.gov.uk/2014/02/25/ampersands-date-ranges-and-contractions-style-guidance-2/
https://insidegovuk.blog.gov.uk/2014/02/25/ampersands-date-ranges-and-contractions-style-guidance-2/
https://insidegovuk.blog.gov.uk/2014/02/25/ampersands-date-ranges-and-contractions-style-guidance-2/
https://insidegovuk.blog.gov.uk/2014/02/25/ampersands-date-ranges-and-contractions-style-guidance-2/
https://insidegovuk.blog.gov.uk/2014/02/25/ampersands-date-ranges-and-contractions-style-guidance-2/
https://insidegovuk.blog.gov.uk/2014/02/25/ampersands-date-ranges-and-contractions-style-guidance-2/
https://insidegovuk.blog.gov.uk/2014/02/25/ampersands-date-ranges-and-contractions-style-guidance-2/
http://www.cdc.gov/ncbddd/disabilityandhealth/pdf/disabilityposter_photos.pdf
http://www.cdc.gov/ncbddd/disabilityandhealth/pdf/disabilityposter_photos.pdf
http://www.cdc.gov/ncbddd/disabilityandhealth/pdf/disabilityposter_photos.pdf
http://www.cdc.gov/ncbddd/disabilityandhealth/pdf/disabilityposter_photos.pdf
http://www.cdc.gov/ncbddd/disabilityandhealth/pdf/disabilityposter_photos.pdf
http://www.cdc.gov/ncbddd/disabilityandhealth/pdf/disabilityposter_photos.pdf
http://www.cdc.gov/ncbddd/disabilityandhealth/pdf/disabilityposter_photos.pdf
http://nad.org/issues/american-sign-language/community-and-culture-faq
http://nad.org/issues/american-sign-language/community-and-culture-faq
http://nad.org/issues/american-sign-language/community-and-culture-faq
http://nad.org/issues/american-sign-language/community-and-culture-faq
http://nad.org/issues/american-sign-language/community-and-culture-faq
http://nad.org/issues/american-sign-language/community-and-culture-faq
http://theelearningcoach.com/media/graphics/realistic-graphics-and-learning/
http://theelearningcoach.com/media/graphics/realistic-graphics-and-learning/
http://theelearningcoach.com/media/graphics/realistic-graphics-and-learning/
http://theelearningcoach.com/media/graphics/realistic-graphics-and-learning/
http://theelearningcoach.com/media/graphics/realistic-graphics-and-learning/
http://www.healthitoutcomes.com/doc/hospitals-wired-for-patient-engagement-data-security-0001
http://www.healthitoutcomes.com/doc/hospitals-wired-for-patient-engagement-data-security-0001
http://www.healthitoutcomes.com/doc/hospitals-wired-for-patient-engagement-data-security-0001
http://www.healthitoutcomes.com/doc/hospitals-wired-for-patient-engagement-data-security-0001
http://www.healthitoutcomes.com/doc/hospitals-wired-for-patient-engagement-data-security-0001
http://www.healthitoutcomes.com/doc/hospitals-wired-for-patient-engagement-data-security-0001
http://www.healthitoutcomes.com/doc/hospitals-wired-for-patient-engagement-data-security-0001
http://www.maneyonline.com/action/showLinks?crossref=10.2147%2FRMHP.S7500
http://www.maneyonline.com/action/showLinks?crossref=10.2147%2FRMHP.S7500
http://www.maneyonline.com/action/showLinks?crossref=10.1093%2Fjnci%2F90.9.668&isi=000073501400010
http://www.maneyonline.com/action/showLinks?crossref=10.1016%2Fj.pec.2005.05.004&isi=000237899900003
http://www.maneyonline.com/action/showLinks?crossref=10.1016%2Fj.pec.2005.05.004&isi=000237899900003

