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Abstract
Purpose: To increase patient health literacy and satisfaction in hospitalized adult medical-surgical
patients through an evidence-based provider intervention (advanced practice providers, APPs, or
physicians, MDs) adding visual aids to current verbal patient education methods during daily bedside
team rounding (BTR).
Strength of Evidence: A literature review resulted in 15 studies meeting inclusion criteria including two
meta-analyses, three randomized control trials, two quasi-experimental studies, five systematic reviews,
two descriptive studies, and one clinical practice guideline. Evidence revealed the addition of visual
information to verbal and written education methods significantly improves patient knowledge,
understanding, and recall of health information and increases patient satisfaction.
Practice Change: In our acute hospital setting, the providers currently use only verbal and written
information for patient education in BTR. The proposed intervention adds visual aids
using simple standardized drawings (SSD) of several body systems which can be chosen to fit the
patient’s admitting or contributing diagnoses or procedure(s). The provider can then add
details to individualize the chosen SSD.
Implementation Strategies and Stakeholders: A set of SSDs will be available to each provider during
BTR. The provider will choose the appropriate SSD needed for the patient’s individualized
education and implement it in conjunction with current BTR discussions daily. The Revised Iowa Model
is used for intervention translation purposes.
Evaluation: Evaluation is through patient survey methods. After daily BTR, all patients in both the SSD
intervention and standard care groups will be asked to complete a Likert-scale survey. The survey will
assess if the provider used drawings during BTR and will evaluate the patient’s satisfaction, perceived
understanding, and recall of the education provided. Providers will be surveyed to determine physician
experience. Statistical analysis of the survey results and demographics will be completed.

3
Conclusions: It is beneficial for providers to implement use of visual aids during standard patient
education to increase patient health literacy, knowledge, recall, and overall patient satisfaction.
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Doctor of Nursing Practice (DNP) Project Proposal – Draft #1
An Evidence-Based Intervention: Use of Visual Aids for Patient Education During Bedside
Team Rounding
According to the Agency of Healthcare Research and Quality (AHRQ, 2020a), less than
12% of adults in the United States (U.S.) have an adequate degree of health literacy to
understand and utilize the information within the complexities of our modern U.S. healthcare
system. Health literacy is defined as the ability of a person to “obtain, process, and
understand basic health information and services needed to make appropriate health
decisions” (U.S. Health Resources & Services Administration [HRSA], 2019). Low health
literacy rates are more prevalent among elderly, medically underserved, low income, low
education, racial-ethnic minority, and non-English speaking populations (Hersh et al., 2015).
Other issues negatively affecting health literacy include mental and emotional health, cognitive
impairment, hearing impairment, and the stress of pain or illness. The purpose of this proposal is
to describe current evidence and theoretical underpinnings needed to improve health literacy at
a regional, 174-bed, acute-care hospital in South Central Minnesota. This project will involve
hospital providers and propose use of visual information paired with verbal education with adult
patients within an in-patient hospital setting to increase health literacy and improve patient
satisfaction.
Problem/Issue
“Basic” health literacy is defined in this project as the ability of the adult patient to locate
multiple pieces of health information in documents but not having the ability to interpret or apply
the information (University of North Carolina [UNC] at Chapel Hill, 2014b, “Understanding the
Data” Section). Evidence shows 25-41% of the population in the counties in which the facility
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serves are at or below basic health literacy and are generally low in comparison with the rest of
the nation (UNC at Chapel Hill, 2014a). The demographics of patients in the region include
those who are predicted to be in the high-risk category for low health literacy including
elderly, with an increasing number of patients who are in low-income, racial-ethnic minority, and
non-English speaking groups. According to the Economic Research Service U.S. Department of
Agriculture website ers.usda.gov, the population in the facility’s region has a poverty level of
15.2%, and 7.4% of adults have not completed a high school education. The census.gov website
lists the facility’s city as having a 25% poverty level, with 5.8% in the county not having
insurance. The population of persons aged 65 and older is 14.2%, and 12.5% are
underrepresented groups. Mn.gov reports 11.7% of the area’s population primarily speaks
another language other than English. The demographics and data in this hospital’s region suggest
a high potential for low health literacy among its patient population.
Low health literacy is associated with the utilization of fewer health and education tools
(Heath, 2017), decreased ability to correctly take medications (Berkman et al., 2011), poor health
outcomes with higher mortality rates, and increased health disparities (Hersh et al., 2015).
Patients who understand and are knowledgeable about their healthcare are more engaged in their
care and have improved outcomes in health management (Heath, 2017). United Health
Group (2020) reports improved outcomes associated with high health literacy including
increased utilization of preventative care, decreased hospitalizations, decreased readmissions,
decreased emergency room visits, and decreased cost to both the patient and the health system.
Data suggests the average Medicare spending per beneficiary is $700 less in counties with the
highest health literacy levels. This equals $24.5 billion potentially saved annually in the
U.S. (United Health Group, 2020). In addition, Heath (2018) describes health literacy as being a
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critical piece of patient safety, because patients who understand their care are more likely to
identify a medical error before it happens.
Addressing health literacy has become a national healthcare improvement priority and is
providing direction for policy change (AHRQ, 2020c). The Joint Commission has required
patients to be given information in a manner they understand (Cordero, 2018). According
to Healthy People (2020), the U.S. Department of Health and Human Services (HHS), under the
recommendations from the Office of Disease Prevention and Health Promotion (ODPHP),
approved the framework Healthy People 2030. Within this initiative’s objectives for the next 10
years is the goal “attaining health literacy to improve the health and well-being of all” (AHRQ,
2020b, para 2). The objective’s plan includes five main components for improvement: verbal
communication, written communication, visual aids, patient self-management and
empowerment, and supportive systems and caring environment (Hersh et al., 2015). The
utilization of these components provides optimization of patient care. The use of universal health
literacy precautions (assuming lowest health literacy for all) promotes clear and effective
communication as a strategy to promote health literacy to patients at all literacy levels (Hersh et
al., 2015). AHRQ (2015) reports if patients have clear communication, they will feel more
empowered, which in turn increases the likelihood of following through with their medical
plan. In this clinical site, providers use patient education during BTR. Provider education
consists of disease processes, management of disease processes, and outpatient/follow-up care.
Purpose
The purpose of this project is to focus directly on the use of visual aids and drawings as a
method of improving health literacy, patient knowledge, and patient satisfaction. Physician experience
will also be evaluated. Support of using visual aids for education comes not only from the AHRQ
initiative but correlates with the VARK model learning theory (Fleming & Mills, 1992). This theory states
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that every person has a different learning preference and uses a combination of one or more of four
different modes based on senses: V(visual), A(auditory), R(reading/writing), and K(kinesthetic) (Othman
& Amiruddin, 2010). Sixty-six percent of people are multimodal learners and learn best using a
combination of these modalities (VARK, 2021a). Forty-nine percent of the population are found to prefer
the visual modality either alone or in combination with other modalities (VARK, 2021a). In this project's
current hospital setting, information is primarily provided to patients and their families only verbally and
sometimes in written form by providers within the adult medical-surgical patient population.

Preliminary Clinical Practice Question
The preliminary population, intervention, comparison, and outcome (PICO) statement is
as follows: In hospitalized adult medical-surgical patients (P) does the addition of drawings and
visual aids to verbal patient education delivered by providers (I) improve health literacy and
patient satisfaction (O) when compared to the current practice of providing verbal and written
patient education alone (C)?
Search Strategy
The search strategy for the literature review yielded 154,170 articles. The specific
databases, search dates, key words and phrases, restriction criteria, and number of hits were
recorded (see Appendix A-Data Abstraction). The literature searches occurred between March
15, 2021, through July 15, 2021. The databases included in the search were Cumulative Index of
Nursing and Allied Health Literature (CINAHL), Cochrane, PubMed, Ovid, EmBase, UpToDate,
Clinical Key, and Microsoft Bing. Limits were placed on various searches and included English
language only, full text, and articles dated between 2011-2021. As a result of limited hits, some
limits were removed in various searches. The initial timeframe was expanded from ten years to
any period, as relevant articles were few. The initial population of interest was expanded from
hospitalized patients to patients in general, as the number of articles in the initial population
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search was low. The initial search was expanded from drawings to any visual information such
as pictures, cartoons, drawings, sketches, and images, as the search term “drawings” resulted in
limited articles. The co-authors independently reviewed abstracts of articles for key words
related to the search and included articles with all key words contained within the abstract and
addressed elements of the PICO question (see Table 1). Duplicate abstracts were eliminated.
After reviewing abstracts and eliminating those not relevant to the PICO question, the co-authors
independently reviewed full-text articles for relevance to the PICO question and inclusion in the
literature review. The references of articles considered for use were hand searched to reveal any
possible new sources. After all articles were chosen, the co-authors reviewed them together and
decided which relevant articles would be included in the literature review (See Appendix BRationale for Literature Use). The articles relevant to patient outcomes of increased knowledge,
recall, and adherence were included. See search flow chart (Figure 1).
Table 1
PICO Search Terms
PICO

P

I

Population of Interest:
hospitalized medicalsurgical patients
Evidence-Based
Interventions: drawings
and visual aids

C

Standard of Care:
verbal and/or written
instructions

O

Outcome of Interest:
improvement in
knowledge, adherence,
recall, and patient
satisfaction

Key Words and Phrases Searched

Patients, hospitalized patients, medical/surgical patients, in-patients,
patient education, health literacy, low health literacy
Drawings, sketches, illustrations, cartoons, visual aids, pictures, health
communication, health information, visuals, health literacy interventions,
patient education interventions, pictograms, pictographs, photographs,
pictorial health information, written information, verbal information,
visual communication, teaching, patient education, communication
N/A

Health literacy, health behaviors, knowledge, understanding, adherence,
immediate recall, long-term recall, comprehension, attention, selfmanagement, patient satisfaction
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Figure 1
Search Flow Chart
M

March 2021
PubMed
188,800 citations

March 2021
Cochrane
39 citations

March 2021
CINAHL
2943 citations

March 2021
OVID
5699 citations

Narrowed Search Terms

April 2021
PubMed-901
citations
CINAHL-172
citations

1438 May 2021
Embase
citations

June 2021
UpToDate-5
citations
Clinical Key
187 citations

Reviewed Abstracts
Applied Exclusion Criteria

Inclusion/
Exclusion
criteria applied
11 articles
1 clinical
practice
guideline

Non-English
Duplicates
Non-Full Text
eviewDiffering
of Evidence
Outcomes
Time Frames
Patient Type
Setting
38 Articles retrieved

Hand searched
references
3 articles
included

3 meta-analyses, 3 RCTs, 2 quasi-experimental
studies, 5 systematic reviews, 2 descriptive
studies, 1 clinical practice guideline

The included articles were reviewed and synthesized into a literature review table (see
Appendix C-Literature Review Table). The citation, purpose, sample/setting, design, framework,
results, implications, and level of evidence were included in the description of each article
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included in the table. The level I-IV scale (Ackley et al., 2008) was used to rate the level of
evidence for each study. There were two systematic reviews with meta-analyses, three
randomized controlled trials (RCTs), two quasi-experimental studies, five systematic reviews,
two descriptive studies, and one clinical practice guideline included in the literature review.
Evidence Synthesis
Based on the review of all included studies, themes were extracted related to the
population of interest, interventions, and outcomes. The results were synthesized, and major
themes were identified (see Appendix D-Summary of Effectiveness Table). The major themes
included visual information and the effect on knowledge, recall, adherence, patient satisfaction,
and health professionals' experiences and use of drawings in their practice.
Characteristics of Studies
The studies included as evidence for this project proposal were very heterogeneous. The
studies used different forms of visual information. These forms included pictograms, cartoons,
pictures, anatomical drawings, pictures of CT scans, and graphic symbols. Participants in these
studies had a wide range of ethnicities, nationalities, income levels, ages, educational levels, and
languages. Despite the heterogeneity of all the studies, the populations of interest between
studies did not have significant differences in the demographics. When assessing literacy or
health literacy levels, some studies used reliable and valid measurement tools, while others did
not report reliability and validity data. When addressing recall, the studies included short and
long-term recall with different measurements of criteria for establishing what constitutes “recall”
and “short” or “long” term. The most common adherence type measured was medication
adherence.
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Visual Information and the Effect on Knowledge, Understanding, or Comprehension
A total of five articles addressed the effects of visual information on knowledge,
understanding, and comprehension. Overall, the evidence points to a positive effect of using
visual information to increase knowledge in patient populations (Krasnoryadtseva et al., 2020;
Mbanda, et al., 2021; Park & Zuniga, 2016; Schubbe et al., 2020). Three studies reported
significant increases in knowledge among persons with low health literacy when including visual
information (Mbanda et al., 2021; Park & Zuniga, 2016; Schubbe et al., 2020).
Visual Information and the Effect on Recall
A total of six articles addressed the effects of using visual information on recall, both
short-term and long-term (Hill et.al., 2016; Houts et al., 2001; Houts et al., 2006; Mbanda et al.,
2021; Schubbe et al., 2020; Watson & McKinstry, 2009). The use of visual aids to improve recall
had mixed results. While Schubbe et al. (2020) found recall may be improved with visual aids
for the general population, the use of visual aids for low literacy populations did not show a
positive effect on recall. Similarly, Houts et al. (2001) found using pictograms increased recall
overall short-term; but four-week recall did not show an improvement in low health literacy
populations. Mbanda et al. (2021) found the use of pictures assisted those with low health
literacy to recall information better; but, in middle and low-income countries there was no
difference in recall with the use of visual aids in low health literate populations. Hill et al. (2016)
found that pictograph-enhanced discharge instructions improved immediate recall. However,
among those who received the enhanced instructions there were no statistical differences at one
week when compared to the group who received regular discharge instructions. Finally, Watson
and McKinstry (2009) indicated that picture-enhanced information improved recall in low
literacy populations.
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Visual information and the Effect on Adherence
Five studies included information related to the effects of visual information on
adherence (Houts et al., 2001; Houts et al., 2006; Mbanda et al., 2021; Schubbe et al., 2020; Tae
et al., 2012). There were conflicting findings in these studies. Tae et al. (2012) found those who
received standard patient education with the addition of visual information in the form of
cartoons were more likely to have better quality bowel preparations for a colonoscopy (using
standardized scales) than those who received standard patient education alone. This indicated the
inclusion of cartoon visual information with standard education improved visualization of the
bowel mucosa for abnormalities during examination. Schubbe et al. (2020) did not show a
significant increase in adherence with use of visual information, even in low literacy populations,
while Houts et al. (2006) found there may be a positive effect on adherence. In another study led
by Houts et al. (2001), the authors found patients who read a pamphlet with visual information
versus those who read one with just text were more likely to follow the instructions in the
pamphlet.
Characteristics of Visual Aids that Enhanced Knowledge, Recall, and Adherence
Many of the studies included information regarding characteristics of visual information
which enhanced outcomes. Schubbe et al. (2020) found that pictures having words associated
with them were the most effective. The most effective pictures had an average of five to ten
words describing the topic of medication dosage and timing. Krasnoryadtseva et al. (2020) and
Tae et al. (2012) found cartoons and anatomical drawings were the most effective in conveying
health information. Houts et al. (2006) found among those with low health literacy, pictures
representing more simple actions may be more effective than those representing more complex
actions. Mbanda et al. (2021) found that including people with low literacy levels in the

14

development of educational information including pictures resulted in more effective materials.
Three studies addressed the importance of including culturally sensitive images, tailoring the
pictures to the patient, and including images that “look like” the patient population (Houts et al.,
2001; Jusko-Friedman et al., 2011; Mbanda et al., 2021). Park and Zuniga (2016) found that
using picture-based educational materials among low health literacy populations had a positive
effect on learning.
Patient Satisfaction with Visual Aids
A total of five studies addressed patient satisfaction with visual aids. Hill et al. (2016)
found patient satisfaction with discharge instructions either with or without pictorial information
was the same at discharge. However, at one-week post discharge the patients with pictorialenhanced discharge instructions reported higher satisfaction rates. Krasnoryadtseva et al. (2020)
found the leaflet with a medical illustration used in their study was more appealing and “more
helpful” (p. 559) to their audience than the leaflets without a medical illustration. The
participants also found a cartoon more appealing than leaflets without visual aids or those with
CT imaging included. Mbanda et al. (2021) found in some countries, patients with low health
literacy reported satisfaction with pictures on medication labels. Lastly, patients who received
handouts with images were more likely to read the handout than those who received handouts
without images (Houts et al., 2006).
Health Professionals’ Experiences with Drawing in Clinical Practice
The last theme identified from the literature relates to surgeon experiences with using
drawings in their own practice. There were two interesting studies which explored the experience
of surgeons who use drawings in their practice. Both studies indicate it is common for surgeons
to use drawings and sketches in patient explanations and education (Kearns, 2019; Morag Lyon
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& Turland, 2020). Surgeons reported they use drawings in patient education as they are selective,
accessible, and personally relevant. They also found that using drawings demonstrated emotional
sensitivity and shows patients an offering of time and care (Kearns, 2019). Morag Lyon and
Turland (2020) found surgeons reported that drawing allows them to create an audience-tailored,
simplified version of reality. Surgeons also reported that drawing is an efficient way of depicting
shape, size, position, and orientation, and using a template for drawings may save time and help
those with limited artistic skills. Other reported uses for drawing were for consent, for colleagues
and students, for legal purposes, and for planning operations (Morag Lyon & Turland, 2020).
Overall Assessment of Literature
Visual information can be an important part of the patient’s education and experience.
Most studies included in this project proposal agree that visual information increases patient
knowledge, recall, adherence, and satisfaction. Most studies addressed characteristics of visual
information that improved outcomes such as simple pictures, easy to understand wording,
culturally sensitive images, and including those with low literacy in the development of visual
aids. Surgeons using drawings and sketches in patient education report visual aids provide a
patient-centered, efficient way for them to explain their work.
Clinical Practice Guidelines
In searching for guidelines regarding patient health literacy and patient education, three
guidelines were found. One guideline was developed by the American Academy of Ambulatory
Care Nursing. It provided 15 “tips” for developing patient education materials. While the tips
were consistent with other research and recommendations found on this topic, the “Guidelines
for Developing Patient Education Materials” (American Academy of Ambulatory Care Nursing,
2021) only offered the “tips” with no other information about development. The second
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guideline titled “Making Health Communication Programs Work” was developed by the U.S.
Department of Health & Human Services, the Public Health Service, the Institutes of Health, and
the National Cancer Institute (U.S. Department of Health and Human Services, n.d.). This guide
is for the development of patient education from the individual level to the mass marketing level.
This guideline’s focus is on large population education, and while it could be used on a small
scale for individual education, it has a broader population scope. The third guideline was
produced by the Health Care Education Association and was titled “Patient Education Practice
Guidelines for Health Care Professionals” (Health Care Education Association, 2021). This
guideline was chosen as it is more applicable to individual patient education, and it strongly
supports the aim of this project. It describes utilization of health literacy universal precautions as
best practice, provides health literacy tools for assessment (p. 19), and addresses health literacy
at each step of the guideline. The guideline also recommends assessing learning styles and
utilizing a multi-sensory approach while providing education, including “pictures, illustrations,
3D models, images, etc.” (p. 10).
Appraisal of Guidelines for Research and Evaluation (AGREE II) Instrument
The AGREE II tool is organized into 23 items which are further categorized into six
domains (AGREE Next Steps Consortium, 2017). Each item on the tool is rated on a seven-point
scale, and each guideline assessed should be completed by two (or preferably four) appraisers, as
more appraisers increases the reliability of the instrument.
Each author individually appraised the “Patient Education Practice Guidelines for Health
Care Professionals” using the AGREE II instrument to provide structure and establish a basis for
recommendation for clinical practice (see Appendix E-AGREE II Instrument).
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Domain 1-Scope and Purpose
Domain 1 is related to the scope and purpose of the guideline. The overall objective of
the Patient Education and Practice (PEP) Guidelines was clearly stated to provide “a concise
resource for patient education evidence-based practice for frontline health care workers” (Health
Care Education Association, 2021, p. 5). The health question covered by the guideline is
“assisting health care consumers in achieving optimal levels of health” (p.5). The guideline has a
broad definition of the target population as patients, consumers, family, friends, neighbors,
guardians, significant others/partners, or anyone else designated to meet care needs. This
guideline is broad and applies to numerous individuals who may require health care information
in all settings. It addresses the importance of health literacy in each step provided.
Domain 2-Stakeholder Involvement
Domain 2 describes stakeholder involvement. The PEP guideline workgroup included
registered nurses at all educational levels, medical doctors, pharmacists, business administrators,
a patient advisor, public health personnel, occupational therapists, physical therapists, librarians,
and health information specialists. Their individual roles in the development of these guidelines
were not mentioned. The target users were easily identified as health care professionals.
However, the guideline was lacking in this domain, as the guidelines and website made no
mention of seeking the views and preferences of the target population. There was a patient
advisor listed on the panel, but the guidelines did not mention how this advisor was utilized.
Domain 3-Rigor of Development
When reviewing the PEP guidelines, the authors failed to describe, either online or within
the guidelines, systematic methods used to search for evidence, criteria for selecting evidence,
strength and limitations of the evidence, methods for forming recommendations, the health
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benefits, side-effects and risks of the guidelines, an external review process, and a procedure for
updating the guideline. Each recommendation is linked to a numbered list of supporting
evidence, although there is not text included describing the evidence.
Domain 4-Clarity of Presentation
Domain 4 is related to the clarity of presentation of the recommendations and includes
three items to score. The recommendations are specific and unambiguous. The authors state the
recommended actions clearly as assessment, planning, implementation, and evaluation (APIE).
They state the intent and purpose as patient education to assist “health consumers of health care
to learn how to incorporate health related behaviors (knowledge, skill, attitude) into everyday life
with the purpose of achieving the goal of optimal health” (p. 4). The authors did not present
different options of the condition of health issues, acknowledging all health conditions require
education based on an assessment of individual needs. This guideline is broad enough to cover
any possible educational need, and it guides practitioners on how to systematically provide
education on any health condition or issue. The authors made key recommendations easily
identifiable. Each section of APIE is addressed separately and different approaches are outlined
in boxes and tables.
Domain 5-Applicability
Domain 5 is related to applicability of the recommendations in the guideline. The authors
fail to provide information on facilitators or barriers to the application of the recommendations.
The authors do provide different explanations, examples, scripts, tools, and resources to assist
with implementation into practice, including health literacy assessment tools. There is no
mention of potential cost or resource implications; however, the guideline workgroup does
include business professionals and health care economists. There are no criteria offered for
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monitoring of implementation, adherence to recommendations, impact of implementation, or
measurement definitions or frequencies in this guideline.
Domain 6- Editorial Independence
Domain 6 relates to editorial independence. There is no mention within the guidelines or
on the guideline website of how the development of the guidelines were funded or if there are
competing interests of the group members.
Overall Guideline Assessment
Overall, the guidelines are quite easy to understand and broad enough for use by any
health care provider in any setting where patient or other stakeholder education is provided. The
guidelines flow logically, and there is an abundance of resources and references provided to
assist in implementing the guideline recommendations. While the authors provide the statement
“over 10,000 articles and resources were reviewed to identify evidence-based practice for patient
education” (p. 4), there is no information provided on the rigor of development which includes
most items in Domain 3. The authors also failed to disclose information of editorial
independence in Domain 6.
Despite a lack of items in these domains, the guideline recommendations are consistent
with the research found regarding this project proposal. Regardless of the consistencies, we rate
these guidelines overall as a four on a scale from one to seven. To give the guidelines an overall
higher score, the items from domains three and six would need to be included to fully assess the
rigor of development. The co-authors would highly recommend these guidelines for use if these
improvements were made.
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Critical Appraisal of Research
Each systematic review included as supporting evidence was individually evaluated using
the critical appraisal tools from The University of Adelaide, JBI (n.d.) (see Appendix F- Critical
Appraisal of Evidence Table). The checklist for systematic reviews focuses on reporting of
search and inclusion criteria, evaluation of bias, use of appropriate statistical methods, outcomes,
recommendations supported by evidence, and advice for future research. The checklist for RCTs
focuses on randomization, blinding, and outcomes using appropriate statistical measurements.
The checklist for controlled/uncontrolled studies focuses on causes and effects, participant
characteristics, measurements, outcome measures, and statistical analyses. The strengths and
limitations were identified using the checklists and are summarized.
Systematic Reviews and Meta-Analyses
Schubbe, Scalia, Yen, Saunders, Cohen, Elwyn, van den Muisenbergh, & Durand (2020).
The objective of this systematic review and meta-analysis is to “assess the effect of
pictorial health information on patients’ and consumers’ health behaviors and outcomes, evaluate
these effects in lower health literacy populations, and examine the attributes of the interventions”
(p. 1935). The authors reviewed 54 RCTs and conducted meta-analysis on 42 studies.
The outcome of knowledge was addressed in 30 studies. There were 14 studies in which
the outcome was measured as continuous data. The authors used a pooled effect estimate in these
14 studies. For the continuous data studies, pictorial interventions significantly improved
knowledge and understanding, SMD (standard mean difference) = 0.43, 95% CI (confidence
interval) [0.15, 0.72], but there was a significant heterogeneity in sample size (p < 0.001). In
addition, 16 studies measured the outcome of knowledge as dichotomous. In these 16 studies,
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knowledge improved using pictorial interventions, OR = 1.89, 95% CI [1.28, 2.79] and there was
significant heterogeneity in the sample size (p < 0.00001).
The outcome of recall was addressed in 12 included studies. Eight studies reported
continuous outcomes comparing pictorial information to control of standard education. The
authors found the pictorial information intervention significantly increased recall, SMD = 0.31,
95% CI [0.07, 0.54]. There was significant heterogeneity in the 12 studies with continuous data
(p < 0.008). Four included studies measured recall as a dichotomous outcome, and these studies
did not show an increase in recall with the pictorial intervention, OR = 5.53, 95% CI [0.52,
58.96]. There was significant heterogeneity in these four studies as well (p < 0.00001).
The outcome of adherence was addressed in a total of 11 studies. For the six studies using
continuous data, the use of pictorial health information versus standard care did not significantly
improve adherence, SMD = 0.67, 95% CI [-0.34, 1.67], and the studies had significant
heterogeneity (p < 0.00001). Five more studies included dichotomous data. The authors
estimated the pooled effect and found pictorial health information did not significantly increase
adherence, OR = 1.50, 95% CI [0.62, 3.62]. There was also significant heterogeneity within these
five studies as well (p < 0.0002).
The authors analyzed a subgroup of those with lower health literacy and found the
inclusion of pictorial health information “largely increased knowledge/understanding” (p. 1939).
For the included studies and for the lower health literacy sub-group, four studies presented
knowledge as a continuous outcome, and there was a significant increase in
knowledge/understanding for those with lower health literacy, SMD = 0.96, 95% CI [0.34, 1.57].
Three studies measured outcomes as dichotomous and found pictorial health information
significantly increased knowledge and understanding OR = 2.52, 95% CI [1.54, 4.11].
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When measuring the outcome of recall in the sub-group of patients with lower health
literacy, the authors found three studies that used continuous data. In this sub-group, recall was
not improved with the use of pictorial health information, SMD = 0.32, 95% CI [-0.03, 0.68].
In the sub-group of lower health literacy subjects, the authors found no significant
differences between the control groups and the pictorial health information intervention groups
when measuring adherence, SMD = 1.32, 95% CI [-0.25, 2.89] with significant heterogeneity (p
< 0.00001).
Strengths. This systematic review and meta-analysis are one of very few types of
reviews within the past 20 years regarding this subject matter. While the other systematic
reviews and meta-analyses are older, the results of this study are like those completed in the past
in reviewing the effects of pictorial health information on knowledge and understanding, recall,
and adherence. This review also addressed specifically the effects of pictorial health information
on a subpopulation of those with lower health literacy and found there were greater positive
effects on knowledge and understanding in this group than overall. This suggests that including
pictorial health information in patient education in this population may lead to better positive
health outcomes. The authors developed a broad, well-developed search strategy which included
a wide range of studies. They also used rigorous systematic review and meta-analysis standards
including the use of the TIDier checklist, PICOS criteria, and the use of RCTs only.
Limitations. Some of the studies included did not fully describe the details of their
interventions or characteristics. This prevented assessment of the complete impact of the
intervention on the outcomes. The authors report “heterogeneity of the meta-analysis results in
methods, the quality of reporting, and the measures used” (p. 1955). The heterogeneity of the
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results within the studies presents a weakness in the overall results of the study and caution is
suggested in interpretation.
Demody, Hughes, & Smith (2021)
The objective of this systematic review and meta-analysis was “to determine the
effectiveness of pictorial discharge advice compared with standard discharge advice on
comprehension in the emergency department” and “to determine the intervention effect of
pictorial discharge instructions on compliance, patient satisfaction, and ED revisits” (p.67). The
authors included RCTs reporting on adults and children who were discharged home with any
type of pictorial information. They included studies that compared any type of pictorial discharge
information to standard discharge information. Any other setting or type of discharge
information was excluded. Outcomes included were comprehension, compliance and adherence,
patient satisfaction, and emergency department (ED) revisit rates within 28 days. Four studies
were included. Three of the study settings were in large, urban hospitals, and one setting was in a
mid-sized community hospital.
The first outcome measured was comprehension. The authors found comprehension with
pictorial discharge information was significantly improved when compared to standard discharge
information, RR = 2.53, 95% CI [1.19, 5.35]. One study (Delp & Jones, 1996) was then excluded
from the overall statistical analysis, as statistical heterogeneity was high. The authors found that
the results remained statistically significant in favor of the illustrated discharge instructions
versus standard discharge instructions on comprehension, RR = 1.70, 95% CI [1.35,2.15]. The
authors analyzed one study (Friedmann et al., 1994) with narrative information and found the
mean score for correct answers in the interventional group was 4.55 out of 5.00 and 4.36 out of
5.00 in the control group (p = 0.01). In the Friedmann et al. (1994) study, the subjects were
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placed in sub-groups according to educational level. The sub-group with a 12th-grade education
level or less showed improvement in comprehension in the interventional group (p = 0.0001).
The authors measured the outcome of compliance as well. Participants who received the
pictogram enhanced discharge instructions reported they were more likely to comply with the
discharge instructions than those in the control group, RR = 1.44. 95% CI [1.22, 1.68]. They
participants were also more likely to complete their course of medication in the pictorial group
versus the control group, RR = 1.75, 95% CI [1.18, 2.50].
Lastly, the authors measured the outcome of patient satisfaction. They found patient
satisfaction reported in only one included study. This study reported patient satisfaction was
higher with pictorial discharge instructions versus standard discharge instructions, RR = 1.48,
95% CI [1.28, 1.71]. Despite the overall increase in satisfaction with pictorial discharge
instructions versus standard discharge instructions, there was no difference between the two
groups in overall satisfaction with the visit to the ED, RR = 1.02, 95% CI [0.92, 1.14].
Strengths. The authors generated a higher level of evidence relating to pictorial
discharge instructions by completing a systematic review and meta-analysis. All the studies
included were RCTs.
Limitations. The authors were only able to find four randomized controlled studies to
include in their review which were published between 12 and 25 years ago. They were not able
to complete an analysis on 28-day readmission rates. The authors were hoping to make
recommendations based on their findings but did not feel confident in doing so due to small
sample sizes and the variable quality of the studies included in the review. There is a high risk of
cultural bias, as the studies included were all in U.S. settings and none of the included studies
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had low risk of bias overall. The authors suggest more contemporary research is needed as well
as measures on the outcome of ED revisits within 28 days for the same presenting problem.
Randomized Controlled Trials
Hill, Perri-Moore, Kuang, Bray, Ngo, Doig, & Zeng-Treitler (2016)
The objective of this RCT was to evaluate the effect of using pictograph-enhanced
discharge instructions compared to standard discharge instructions on patient’s immediate and
delayed recall and satisfaction with the discharge instructions. The researchers developed a
software system to enhance discharge instructions with pictures. The software system, Glyph,
was tested in a previous study and shown to improve recall rates when used to generate
pictograph-enhanced discharge instructions versus standard discharge instructions on ten
different discharge templates utilized by the University of Utah Cardiology Service. The patients
were randomized into a control group of those who received standard discharge instructions or
the experimental group who received pictograph-enhanced discharge instructions. The first
outcome measured was the effect of the pictograph-enhanced discharge instructions versus
standard instructions on immediate and one-week recall. The authors found for immediate recall,
pictograph-enhanced discharge instructions were superior to standard discharge instructions (p =
0.001) with an adjusted estimated mean difference of 0.014, 95% CI [0.006, 0.023]. There was
no significant difference between the two groups after one week (p = 0.852) with an adjusted
mean difference of 0.004, 95% CI [-0.008, 0.009].
The second outcome measured was satisfaction of discharge instructions between the two
groups. The authors found no significant difference between the two groups in satisfaction with
discharge instructions in the immediate recall (p = 0.757), for satisfaction with understanding
discharge instructions (p = 0.711), or for satisfaction with providing enough information in the
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discharge instructions. In a one-week follow-up, there were no significant differences between
the two groups in satisfaction with discharge instructions, but the authors provide there is a
“consistent trend in favor of pictograph-enhanced instructions” (p. 1139).
Strengths. This is a randomized controlled trial, and the groups were randomized to a
control versus an experimental group. The software developed (the Glyph system) was tested in
a previous pilot study and found to increase recall and patient satisfaction with discharge
instructions. The sample size needed for valid results was calculated, and the study sample was
overenrolled to account for attrition. The study was completed at a large academic urban
hospital.
Limitations. It was not possible to blind the study participants or the nurses carrying out
the intervention to which arm of the study was being used. The sample size was mostly
Caucasian and consisted of those who had completed a high school education. These study
results may not be generalizable to other populations such as people of color or those with low
literacy or health literacy skills. The authors also provide that recall is not equal to
comprehension, and recall and comprehension may not result in adherence. The authors note
that, overall, the recall results for both groups were low. The software program developed by the
researchers was not tested for reliability and validity before being used in this study.
Tae, J.W., Lee, J.C., Hong, S.J., Han, J.P., Lee, Y.H., Chung, J.H., Yoon, H.G., Ko, B.M., Cho,
J.Y., Lee, J.S., & Lee, M.S. (2012)
The aim of this study was “to determine whether...cartoons could improve the quality of
bowel preparation for colonoscopy” (p. 805). The researchers included patients older than 20
who had not undergone a previous colonoscopy and who had the capacity to read and follow
instructions. Those with known bowel disease were excluded. All participants had a colonoscopy
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completed in an outpatient health examination center. The participants in each group listened to
verbal instructions given by nurses regarding bowel preparation before colonoscopy. They were
then randomized to receive standard written instructions or written instructions with the addition
of cartoon visual aids. The patients returned for a scheduled colonoscopy where the endoscopist
took pictures during the procedure. The pictures were then reviewed by experienced
endoscopists and rated on the level of adequate bowel preparation using one of two validated
scales, the Boston Bowel Preparation Scale (BBPS) and the Universal Preparation Assessment
Scale (UPAS). Higher BBPS scores indicate good bowel cleansing and lower UPAS scores
indicate excellent bowel preparation. The authors defined the threshold for good bowel
preparation as a BBPS score of five or higher and a UPAS score of one or lower.
The authors found the mean BBPS score in the control group (6.1 ± 2.2) and the
experimental group (7.4 ± 1.9) was significantly different and favored the visual educational
bowel preparation instruction group (p ≤ 0.01). In addition, the proportion of patients who
achieved good bowel preparation before the colonoscopy was significantly higher in the visual
education group than in the standard instruction group (93.1% and 81.6% respectively, p = 0.02).
When using the UPAS scale, the mean scores differed between the two groups favoring the
visual aid group with a mean score of 1.7 ± 0.9 in the control group and a mean score of 0.7 ±
0.9 (p ≤ 0.01). The proportion of those with good bowel preparation was statistically different as
well, with 40.8% in the control groups and 85.3% in the visual aid groups (p ≤ 0.01).
Strengths. This study adds to the literature regarding the importance of quality bowel
preparation when undergoing a colonoscopy. The use of visual aids in the form of cartoons
enhances written instructions and contributes to better bowel preparation which leads to better
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polyp detection. Visual aids are an effective way to enhance patient understanding and
knowledge of medical information.
Limitations. The study was conducted at a single center. There were some patients lost
to follow-up for a second colonoscopy when polyps were detected. The authors considered only
a small list of co-morbidities and medications when doing statistical analyses.
Negarandeh, Mahmoodi, Noktehdan, Heshmat, & Shakibazadeh (2013)
The objective of this study was “to explore the impact of pictorial image and teach back
strategies on knowledge and adherence to medication and diet among patients with type 2
diabetes and low health literacy in Saqqez, Iran” (p. 111). The participant’s health literacy was
evaluated using the Test of Functional Health Literacy in adults (TOFHLA), a common and
validated and reliable tool to evaluate health literacy in adults. The tool was also validated in the
native language of the region. The TOFHLA scores range from 0-100 and are classified as
inadequate health literacy (scores 0-53), marginal health literacy (scores of 60-74), and adequate
health literacy (scores 75-100). The mean TOFHLA scores were measured for each group, and
all were in the score range of the mid-30s indicating inadequate health literacy in the
participants. The outcome of knowledge was measured using a knowledge questionnaire
consisting of 22 questions. The outcome of dietary adherence was measured using a nine-item
scale with two “yes” or “no” questions at the end. The outcome of adherence to medication was
measured using the Morisky Medication Adherence Scale (MMAS-8-Item), which consists of
categories of “yes” and “no” questions and one Likert-like question. The original number of
participants was 135, and they were randomized using computerized randomization software into
three groups. The authors used the Chi-squared test and t-test to determine if there were any
significant differences between the three groups, and these tests found no significant differences.
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The first group (n = 45) was assigned diabetes education under usual care where they
individually spoke with an endocrinologist, were prescribed medications, given a booklet, and
their questions were answered. Five participants in this group dropped out of the study. The
second group (n = 45) was assigned to receive education using a teach back method. The group
received three weekly 20-minute individual education sessions which included teach back
strategies. Two participants in this group dropped out of the study. The third group (n = 45) was
assigned to receive education using illustrated content. This group received three weekly 20minute individual education sessions using pictorial information. One participant dropped out of
the study. A total of 127 participants completed the study.
The results showed the teach back and pictorial strategies were more effective for
education and medication and dietary adherence than usual care for patients with low health
literacy. The authors used analysis of variance (ANOVA) and Tukey’s honestly significant
difference (HSD) testing to test for differences between the three groups. For the outcome of
knowledge, the usual care group had a mean score of 29.41, SD = 2.87, the pictorial image group
had a mean score of 34.65, SD = 2.42, and the teach back group had a mean score of 35.32, SD =
2.12. The differences between the usual care group and the intervention groups were statistically
significant (p < 0.001), with the intervention groups having higher mean scores. For the outcome
of medication adherence, the usual care group had a mean score of 4.32, SD = 1.58, the pictorial
image group had a mean score of 6.73, SD = 1.52, and the teach back group had a mean score of
7.03, SD = 0.99. The differences between the usual care group and the intervention groups were
statistically significant (p < 0.001), with the intervention groups having higher mean scores.
Lastly, for the outcome of dietary adherence, the usual care group had a mean score 3.63, SD =
0.99, the pictorial group had a mean score of 5.87, SD = 0.82, and the teach back group had a
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mean score of 6.15, SD = 0.61. The difference between the usual care group and the intervention
groups was statistically significant (p ≤ 0.001), with the intervention groups having higher mean
scores.
Strengths. This study was specifically designed to test teaching strategies in low health
literacy populations directed at a medical condition that requires complex treatment. This study
provides evidence that while the treatment may be complex for patients with diabetes, low-tech,
easy-to-implement strategies can assist patients with managing the disease, even in patients with
low health literacy. The study also tested participants six weeks after the intervention and found
the groups with the interventions were more likely to have better knowledge and adherence after
six weeks, pointing to evidence that these strategies may be effective in long-term adherence as
well. While this study was conducted in Iraq, there are patients with low health literacy found in
every country all over the world, and these strategies can be used everywhere.
Limitations. The study relies on self-reporting to measure adherence and limits the
ability of the authors to objectively measure adherence. The questionnaires regarding knowledge
and dietary adherence were not validated due to time constraints. The authors indicate further
studies are needed to measure long-term adherence and clinical outcomes, such as lower blood
pressure, lower blood sugars, weight loss, and lower A1c levels.
Controlled /Uncontrolled Studies
Krasnoryadtseva, Dalbeth, & Petrie (2020)
The objective of this quasi-experimental study was to “explore how the addition of a
medical illustration and its style affected information comprehension, perception of educational
material, and illness beliefs” (p. 556). The researchers used a convenience sample from a local
grocery store to test three pamphlets with differing pictorial health information versus a
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pamphlet without any pictorial health information. The pamphlets contained images in the form
of a cartoon, a drawing of an anatomical image, and an image of a CT scan. The outcomes of
interest were perception of the intervention leaflet, information comprehension, and illness
perception.
The first outcome of interest was perception of the intervention leaflet. The authors used
a Likert scale to measure perceptions related to the leaflet. The authors found the leaflet
containing a medical illustration more appealing than the leaflet containing no images (p =
0.003). The authors also measured believability and ease of understanding. There were no
significant differences between leaflets in believability (p = 0.80) or ease of understanding, (p =
0.80). In addition, the authors measured the differences between leaflets in interest, worry
provocation, and helpfulness in understanding illness. They found no significant differences
between leaflets in interest (p = 0.53), in worry provocation (p = 0.77), or understanding (p =
0.35). The subjects rated the leaflets similarly when measuring the likeliness they would read the
leaflet in a clinic (p = 0.63). The authors measured the visual appeal of the leaflets using
different images. They found leaflets with cartoon illustrations (p = 0.038), or anatomical
drawings (p = 0.11) were more visually appealing than a leaflet without images. Lastly, when
measuring perception of the leaflets, the anatomical drawing was found to be more “helpful” (p.
559) than the leaflet containing the cartoon (p = 0.009).
Strengths. This study adds to the knowledge base about how including pictures in patient
education material may increase knowledge and understanding of a disease. The study also
examines which type of pictorial information may be the most useful when educating patients in
combination with written information. This study used a control of written information only.
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Limitations. The study did not examine if better understanding of an illness would
translate into positive health behaviors over time. The sample was a convenience sample from a
general population and may not be generalizable to patients with gout. The choice of pictures
may have influenced the outcomes. If the authors used different images, the results of the study
may be different.
Houts, Witmer, Egeth, Loscalzo, & Zabora (2001)
The aim of this study was to discover if pictographs could enhance recall in people with
low literacy skills. The authors recruited 29 subjects from an inner-city program designed to
increase participants’ skills to obtain and maintain employment. The subjects included in the
study were all volunteers and had a reading level of less than 5th grade. There was a test for
immediate recall after using the pictograms and follow-up four weeks later regarding the same
information. Eight participants did not complete the four-week follow-up testing. The results
showed that with the assistance of pictograms, recall testing had a mean score of 85% correct
immediately and 71% correct after four weeks. The authors provide that this indicates people
with low literacy skills can recall large amounts of information for significant periods of time
when pictograms are added to education.
Strengths. The results indicate that the use of pictograms may be helpful in low literacy
populations. The authors also included simple pictograms and more complex pictograms. As the
complexity of the pictogram increased, so did the number of errors. This may point to more
information about how to use pictograms to aid in patient education. The authors also included
interesting information about a Hispanic sub-group, which indicated “pictographs may be
especially useful with people for whom English is a second language” (p. 240).
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Limitations. There was no control group in the study. The authors chose not to use a
control group, as in a previous study they completed it was determined that the use of pictograms
increased recall. While their study results did show the use of pictograms increased recall, it was
a small study hence it is not possible to draw conclusions from this one study’s findings. The
subjects had to be taught what the utilized symbols meant before the study could be conducted,
and they were not common symbols or pictures with common meaning in the English language,
so learning may have been hindered. The study was conducted in a non-clinical setting, so results
may differ within a clinical setting. The participants were given a cash incentive to participate.
Systematic Reviews
Mbanda, Dada, Bastable, Ingalill, & Schlosser (2021)
The aim of this study was “to conduct a scoping review on the literature on visual aids in
health education for persons with low-literacy” (p. 998). The study included 47 articles based on
a well-defined, extensive search. The authors reported information by countries and referenced
them as high-income (HIC), middle-income (MIC), low-income (PIC), and low-and-middleincome (LMIC). Thirty studies were completed in HIC (Australia, Canada, the Netherlands, the
United Kingdom, and the United States) and 17 were completed in LMIC (Benin and Nepal
which are LIC, and Bangladesh, Cameroon, India, China, Iraq, Mexico, South Africa, and
Taiwan, which are MIC). Thirteen studies were RCTs, seven were comparative groups, three
were cross-sectional, two were multi-stage, one was an explorative design and one a descriptive
design. Twenty studies did not specify the design. Different validated scales were used in
measuring health literacy in the included studies. The total number of participants in the included
studies was 9592, and mean age was 55. The mean educational level was 10 years, with some
having as little as no formal education and some having a form of higher education. Participants
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with low literacy were included in the development of visual aids in a total of 16 countries, with
eight from HIC and eight from LMIC. Eight other studies included professionals with high
literacy or community stakeholders in the development of visual aids. Visual aid development
was not reported in 13 studies. The authors classified visual aids into groups based on their
“inherent characteristics” (p. 1007). The authors grouped the images into graphics, pictograms,
and multi-media aids. The authors grouped the outcomes into seven themes.
The first theme was comprehension or understanding of materials. Three studies reported
statistically significant differences with the use of pictograms. In the United States (HIC) and
South Africa (MIC), pictograms improved comprehension of health education material for those
with low literacy. The remaining 12 studies did not report statistically significant effects with the
use of pictograms in health education materials. These 12 studies were conducted in a mixture of
LIC, MIC, and HIC.
The next theme was the use of visual aids to develop health literacy. Twelve studies
addressed this outcome. The use of multimedia videos, illustrated graphs, and pictograms
produced statistically significant differences in knowledge and self-efficacy in six studies which
included HIC and MIC. Six studies in HIC and MIC countries showed no significant differences
with the addition of visual aids.
The third theme concerned recall with seven studies including this outcome. One study
conducted in the United States (HIC) reported increased recall when pictorial information was
included in discharge instructions. The other six studies in HIC and MIC did not report
statistically significant differences in recall when using visual aids.
The next theme was concerned with visual information included in decision-making
support. Four studies reported on this outcome (conducted in HIC) and included visual aids in
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the form of illustrations or audio/visual information. None of the studies reported significant
differences between the use of visual aids and standard care.
The fifth theme considers the effect of visual aids on the outcome of medication
adherence. Nine studies measured this outcome. Three studies found statistically significant
improvement in medication adherence with the use of pictograms in HIC and MIC. The
remaining studies in HIC and MIC did not show any improvement with medication adherence
with the use of pictograms.
The sixth theme identified was visual aid evaluation. A total of seven studies addressed
this outcome. One study in Canada (HIC) found a statistically significant difference in
“guessability” (the ability to guess accurately what information the picture is depicting based on
context) of pictograms for those with high literacy skills versus those with low literacy skills. No
other study in this group reported statistically significant differences with the use of visual aids.
The rest of the studies provided qualitative attributes of visual aids which were preferred by
participants with low literacy skills. These qualities include guessability, familiarity, position,
and cultural relevance. These studies were conducted in LIC, MIC, and HIC.
The last theme was identified as satisfaction and suitability of visual aids in the target
population. A total of 11 studies addressed this theme. Two studies reported statistically
significant differences in preferences of low and high-literacy populations with respect to visual
aids, with those with low-literacy preferring pictograms (HIC and MIC). The rest of the studies
did not report any statistically significant differences in satisfaction or suitability for those with
high or low-literacy skills (HIC and MIC).
The authors found three studies showing improved comprehension for those with low
health literacy compared to those with normal literacy when pictures were included in the United
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States and South Africa. In lower income countries, the inclusion of visual information for low
health literacy populations did not improve comprehension. When addressing recall, the authors
found one study that showed an improvement in recall in the United States in older individuals
with low health literacy. The other studies did not show an improvement in recall when pictures
were used, and these studies were in mid-and low-income countries. The authors reviewed
information regarding medication adherence with the use of visual aids. Nine studies were
included that showed an improvement in medication adherence, and six studies did not show an
improvement. Finally, the authors addressed evaluation of the visual aids and patient satisfaction.
Factors for successful visual aids included guessability.
Strengths. This study gives insight to learnings specifically of low literacy patients. It
also includes categories addressing income levels of countries and how their outcomes may
differ. The rigor of the study was well done, as the authors gave detailed explanations of the
search criteria, their inclusion and exclusion criteria, their theme development, and ethical
considerations.
Limitations. While there is an abundance of information regarding health literacy and
effective interventions to address low health literacy among HIC and MIC, there remains few
studies conducted in LIC. This lack of information leaves the medical community to use methods
found to be helpful for low literacy populations in Western countries, which may or may not be
applicable in LIC where there is more cultural diversity. Most of the studies included did not
give adequate descriptions of their visual aids and how exactly they were used. The included
studies also did not differentiate between different types of visual information. The authors
indicated there is a possibility of publication and language bias in the review. There are no effect
sizes for studies included in the review.
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Houts, Doak, Doak, & Loscalzo (2006)
The aim of this study was “to assess the effects of pictures on health communications” (p.
173). The authors included 19 studies in the review and chose studies where the was a
comparison between written text and written text plus pictures. The authors reviewed outcomes
related to pictures posed several questions.
The first question the authors posed was “Do pictures draw attention to health education
materials?” (p. 175). The authors found one study which found that patients who received
handouts with pictures were significantly more likely to read the handouts, remember what the
handout said, and were more likely to follow the instructions on the handout. This study also
found that for those with less than a high school education, there is an even greater statistically
significant difference between text only versus text with picture handouts, suggesting that those
with lower literacy skills may be helped more with the addition of pictures to health education
materials.
The next question asked by the authors was “Do pictures affect comprehension of health
education materials?” (p. 1780). The authors found six studies in which comprehension was
measured in materials with pictures compared to materials without pictures. To measure
comprehension for these seen studies, participants were given either text only information or text
information plus a form of visual information (pictures, brochures, leaflets, video with animated
cartoons, and instructions). In five of the six studies, those who received text information plus a
form of visual aid had statistically significant higher scores on comprehension testing after
viewing the materials than those who received text only information. In several studies, those
who were non-white, were women, and had low literacy levels, had and even better scores with
the text plus visual aid than those who received text only materials. The authors included
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additional studies that give clues as to how pictures affect comprehension. Several studies
included in the review indicate comprehension is better when the included pictures relate to the
text. Pictures also provide most benefit for those with low literacy as pictures can facilitate
understanding and help comprehend complex text. However, the authors included one study that
found if the patient is a poor reader, the addition of visual aids can interfere with comprehension
and distract from important written information. Studies included in this review also found that
cartoon images had the highest comprehension, followed by “matchstick” drawings (p. 180), and
then photographs. Two studies recommended simple drawings as more effective than complex
drawings in aiding comprehension. The authors addressed cultural relevance and included
studies that addressed this issue. The included studies found that when the pictures are locally
developed and reflect the local culture, they are more easily understood by the user. Captions
were found to be useful only when they avoid abstract language and pictures should include the
direct meaning of the pictures.
The authors next question was “Do pictures affect recall of health information?” (p. 184).
The authors first discussed studies regarding free recall. Free recall is asking subject to recall
information from the educational materials without cues. They authors included five studies for
the outcome of free recall. Three of the five studies found better recall when pictures were paired
with text versus text alone. One study found no effect, while the other study found that for
younger people, pictures included with text assisted in recall, whereas for older people, recall
was hindered by the pictures. The authors included two studies involving cued recall. Cued recall
involved recall with the assistance of pictures or important verbal cues. These two studies found
that cued recall was higher when pictures were added to text versus text alone.
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The last question was “Do pictures affect health intentions and behavior?” (p. 185). The
authors also refer to this question as adherence. Five studies in the review included information
regarding adherence. Three of the five studies attempted to address adherence, but the authors
found serious design flaws in these three studies and could not draw conclusions from them. In
the remaining two studies, there was a significant difference at follow up between text only
instruction and text plus visual aid instruction when measuring adherence. Those who received
text plus visual aid instruction were significantly more likely to have followed through with the
treatment plan and medications versus those with text only instruction.
The authors concluded with a list of recommendations regarding using visual aids in
health communication. These include the recommendations of health educators including more
pictures in their educational materials, using the simplest drawings possible, simplifying
language used with pictures, guiding how pictures are perceived and interpreted (by putting text
close to the picture and direct language for captioning), using culturally specific and sensitive
pictures, including health professionals in creating the pictures, and evaluating the effects of the
pictures. The authors also recommend including pictures in health education material for low
literacy populations, as the research suggests pictures can be particularly helpful in this group.
Strengths. The authors included many studies. When statistical information was not
available, they noted this. They included tables and illustrations which were easy to understand.
They offered suggestions on what evidence is lacking and directions for new research.
Limitations. There are small numbers of studies on some of the themes identified by the
authors and should not be used for generalization. Some of the studies included reported trends
and not statistical information, and the results reported may not have been statistically
significant. Not all findings were consistent with each other between studies included in the

40

review. As a result, the authors propose hypotheses instead of conclusions. There are no effect
sizes reported for any of the studies used in the review.
Watson & McKinstry (2009)
This study aim was “to carry out a systematic review of intervention trials designed to
enhance recall of medical information” (p. 235). The authors included 34 studies in their review.
There were nine intervention approaches included. The authors found 10 papers that covered
audio recordings. Five studies found a positive relationship between audio recordings and recall,
while five studies found no relationship. The studies tested recall anywhere between a range of
seven days and six months. This wide range may explain why there was no relationship of audio
recordings to improved recall in five of the ten studies. The authors included seven studies
regarding written materials and recall. These studies all provided written materials post
appointment versus no written materials post appointment. Three of the seven studies found no
significant differences upon recall; and four of the remaining studies found the written
instructions superior to no instructions. The authors also included studies related to adjunct
questions and prompt sheets and their effect on recall. The included studies provided no
differences between the use of adjunct questions and prompt sheets versus no use. The authors
included studies regarding the use of visual aids and recall. Four studies were included
discussing visual aids. Two studies, one using video and the other using pictograms, reported
positive results on recall versus the use of no visual aids. The other two studies used video, oneon-one teaching sessions, and text-based visual aids, and found no improvement of recall versus
standard treatment. Four papers were included in the review that related to information delivery
and confidence training. The first study found that standardizing instructions was superior to
instructions directly from a physician regarding recall. The second study found that older patients
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had better recall when “elderspeak” (a type of speech that is slowed and delivered with short
utterances [p. 239]) was used along with less complex speech and a higher pitch with varied
intonation, than with normal speech. Another study showed improved recall in orthodontic
patients when mind maps and acronyms were used versus standard education. Motivational
training may improve recall in one study included in the review by the authors. In another study,
recall was enhanced after four hours when patients were asked to repeat the risks of surgery back
to the surgeon versus standard care (p = 0.05). Another included study reviewed the attitude of
“patient as equal partner” in a shared decision-making style of relationship between the provider
and patient. Recall was not improved versus a traditional doctor-directed relationship. Three
studies were identified suggesting personalized teaching or action plans were superior when
measuring recall than standard teaching and action plans. The authors included a list of evidencebased suggestions on how to improve recall from the included studies. While written material
can be beneficial for recall, those with low literacy can have difficulties with written materials
only. To overcome these difficulties, the use of pictograms when added to written text may
improve recall for those with low literacy. Audio recordings can be helpful in improving recall
but may not be the most practical intervention. Simple, concrete, specific information is more
likely to increase recall. Asking patients to repeat information back, building confidence,
personalizing plans, and using mind maps or acronyms may be helpful in improving recall.
Lastly, extra consideration should be given to the elderly, those with low literacy levels, and
those with anxiety.
Strengths. The authors only included RCTs, controlled trials, or randomized trials (two
or more comparative groups). There was enough information for the authors to suggest
interventions that may improve recall, including using visual information in patient education.
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Limitations. No trials were identified that were carried out in a clinical setting. From the
studies selected, there was no clear overwhelming evidence on which methods improved patient
recall. There are no effect sizes provided for the studies listed in the review.
Jusko-Friedman, Cosby, Boyko, Hatton-Bauer, & Turnbull (2011)
The aim of the study was to complete a systematic review to identify effective teaching
strategies for delivering patient education. The authors included 23 studies in their systematic
review. The authors addressed 10 teaching strategies and four methods of delivery (see Table 2).
The first teaching strategy reviewed was traditional lectures. One meta-analysis was
included regarding traditional lectures. Effect sizes and 95% confidence intervals were calculated
for patient outcomes. The meta-analysis pooled 12 studies and calculated an effect size of 0.48,
95% CI [0.29, 0.67], which was a moderate effect size.
The next teaching strategy reviewed was discussions. The authors reviewed one metaanalysis regarding discussions versus routine care for outcomes of patient education. The study
pooled 39 studies and calculated an effect size of 0.34, 95% CI [0.25, 0.43], which is a small to
moderate effect size.
The authors found no data for simulated games.
The fourth teaching strategy reviewed was the use of computer technology. In this
category, the authors reviewed eleven systematic reviews or meta-analyses. All eleven studies
found that the use of computer technology for patient education increased knowledge. The use of
computer technology was shown to increase patient satisfaction and lower anxiety when the
information was patient specific. When information provided by computer technology was
generalized, the information increased anxiety and lowered patient satisfaction. These findings
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suggest that computer technology increases patient knowledge, increases patient satisfaction, and
decreases patient anxiety when the information provided is patient specific.
The next teaching strategy reviewed was written material. The authors included six
systematic reviews or meta-analyses reviewing written material for patient education. One study
found written material in the form of a summary letter written by the physician after an office
visit was helpful regarding knowledge and recall. However, patient specific written letters for
every patient after a visit are time-consuming for physicians, and the letters may only be helpful
if written at a reading level specific to the patient. Another study found that providing new
patient information packets before an initial visit helped reduce anxiety and confusion. A
systematic review and meta-analysis of 22 studies included in this review found that the addition
of written materials to verbal instruction was significantly better than verbal information alone
with an effect size of 0.43, 95% CI [0.33, 0.53] which is a small to moderate effect size.
Another teaching strategy reviewed and its effect on recall was audiotapes. The authors
found seven studies addressing this teaching strategy. The authors provide that most studies of
audiotapes of patient consultation provided to the patient after the visit increased patient
knowledge in the short-term, and the addition of an audio tape after the visit combined with
written material increased patient knowledge. One study found that audiotapes with general
information caused greater anxiety for patients and decreased recall. The authors found
audiotapes decreased anxiety in three studies, had no significant impact on anxiety in three
studies, and increased anxiety in one study.
The sixth teaching strategy reviewed was videotapes. The authors reviewed seven
systematic reviews or meta-analyses. Most of the studies reviewed found videotapes increased
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patient knowledge and satisfaction. One study reported no increase in immediate recall, but after
2-4 weeks, recall was significantly better in the videotape group versus standard care.
Next, the authors reviewed three studies regarding verbal instruction on patient outcomes.
One study reviewed found verbal instruction combined with written instruction was superior to
verbal instruction alone, but this information was based on just two studies. A meta-analysis was
reviewed and found “verbal teaching to be the least effective strategy among all the strategies
they looked at” (p. 17).
Literature regarding demonstration was reviewed and the authors found only one metaanalysis covering this teaching strategy. The meta-analysis pooled 9 studies and found a large
effect size of 0.79, 95% CI [0.55, 1.03] for generalized patient outcomes when compared to
routine care.
The authors found no data for role-playing.
Lastly, other teaching strategies were reviewed. The authors included the study by Houts
et al. (2006) which found in five out of six studies reviewed that illustrated materials were
superior to those without illustrations for patient comprehension. When reviewing patients with
low literacy levels, illustrated materials were found to be even more superior. Three of the five
studies reviewed found illustrated materials were more effective for recall on patients of all ages,
while one study found older patients may be confused by the addition of illustrations. Prompt
sheets were found to be effective on recall if the items on the prompt sheet were addressed by the
physician and used in conjunction with a leaflet. One meta-analysis which included 10 studies
found that the use of multiple teaching strategies had a positive effect on patient outcomes than
standard care with an effect size of 0.44, 95% CI [0.287, 0.593], which is a small to moderate
effect.
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Methods of delivery were reviewed and the authors, in general, found that using patient
specific information was superior to general information for the outcomes of increased
knowledge, decreased anxiety, and patient satisfaction. Overall, both group and individual
education can improve patient outcomes, and structured education versus ad hoc education
improved patient knowledge. When reviewing studies, most found that it is important to use
culturally appropriate and sensitive content to improve knowledge.
Table 2
Method Effect Sizes
Method of Teaching
Lectures vs. Routine Care (12
studies)
Discussions vs. Routine Care (39
studies)
Computer Technology vs. Routine
Care (3 studies)
Written Material vs. Routine Care
(22 studies)
Videotapes vs. Routine Care (23
studies)
Verbal vs. Routine Care (30
studies)
Demonstration vs. Routine Care (9
studies)
Multiple Strategies vs. Routine
Care (10 studies)
Group Education vs. Routine Care
(13 studies)
Individualized vs. Routine Care (5
studies)
Structured Teaching vs. Routine
Care (37 studies)
Independent Study vs. Routine Care
(five studies)
Multi-Methods vs. Routine Care
(10 studies)

Effect Size
.48 (moderate)

95% CI
.29, .67

.34 (small to moderate)

.25, .43

.55 (moderate effect size)

.22, .88

.45 (small to moderate effect size)

.33, .53

.41 (small to moderate effect size)

.29, .53

.28 (small effect size)

.19, .39

.79 (large effect size)

.55, 1.03

.44 (small to moderate effect size)

.287, .593

.269 (small effect size)

.0195, .343

.240 (small effect size)

.039, .441S

.539 (moderate effect size)

.465, .613

.521 (moderate effect size)

.251, .791

.440 (small to moderate effect size)

.287, .593

Finally, from the review of literature, the authors make recommendations regarding
effective teaching strategies and methods of delivery. They recommend that computers can be
effective teaching tools when information provided is patient specific, audiotapes can be
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effective for recall and knowledge when used after a clinic visit, and video information can be
effective. Written material should be tailored for patient specific information and should be
prepared at an appropriate reading level for the general population. Written information provided
before a visit may reduce anxiety and increase knowledge. Verbal instructions should be used in
conjunction with another teaching strategy. Demonstrations can be effective. The use of multiple
teaching strategies for patient education is a good option, and visual information can be
especially useful for patients with low literacy levels. All information, no matter the form, should
be patient specific, use multiple teaching strategies, and should be culturally sensitive.
Strengths. The authors used verified tools to conduct research. The authors made
recommendations regarding patient education, suggesting that verbal instruction should be only
used in combination with other teaching methods and using multiple teaching strategies is the
most effective form of patient education. Pictures and illustrations are useful for enhancing
written materials, especially for those with low literacy.
Limitations. The definitions of each outcome may differ between studies, and the tools
to measure them are not always validated. The teaching strategies used overlap and may not be
exclusive. The strategies categorized by the authors were put into their category they deemed to
be most applicable, and this may result in some bias. Some details of interventions in each study
are not clear.
Park & Zuniga (2016)
The aim of this study was to “explore which areas of healthcare have used picture-based
health education for those with low health literacy and, ultimately, how effective those materials
have been” (p. 24). The authors included a total of eleven articles in the review. The authors
found that in all eleven articles in the study, pictograph use in health education increased

47

patients’ learning abilities. However, most studies included in the review indicated improving
knowledge for those with low health literacy is challenging and requires more than one type of
intervention. Most of the pictographic interventions focused on medication use.
Strengths. This study adds to the body of knowledge by indicating picture-based health
education for those with low health literacy may assist in improving patients’ knowledge.
Limitations. There remain few relevant studies on patients with low health literacy
including the aging population. The studies included in the review were chosen and reviewed by
two authors, and this could have led to bias. Health care education using pictures in the studies
mostly focused on medications, and more studies need to be completed in different areas of
health care using pictorial education with a wider range of subjects. There were no effect sizes
included for studies in the review.
Case Study/Series, Qualitative and Descriptive Studies
Kearns (2019)
The aim of this study was to “examine the prevalence, purpose, and perceived value of”
surgeons drawing in routine practice (p. 4). The author surveyed 100 surgeons. Most surgeons
agree drawing in surgical practice helps improve patient care and follow-up, is useful for
medico-legal purposes, improves patient communication, and improves professional
communication. The author also found most surgeons agree that drawing in their personal
practice helps them study and make notes, helps them communicate with patients and peers, and
helps them plan surgeries.
Strengths. The author adds to the body of knowledge of how and why surgeons use
drawings and illustrations in their professional practice. There is value for the surgeon, their
patients, and their colleagues in using drawing as a communication technique.
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Limitations. The author used an on-line survey, and it has the potential for self-selection
bias from surgeons who are interested in drawing. Some surgical specialties were over or underrepresented in the sample, and as a result, the experiences of the respondents may not be
generalizable.
Morag Lyon & Turland (2020)
The aim was to examine “the perspectives of seven UK health professionals, from
different specialties, who draw as part of their daily professional practice” (p. 454). The authors
conducted a qualitative study using in-depth interviews and found that for all the participants
“drawing was a flexible, sensitive, and spontaneous method of visualizing information” (p. 454).
The health professionals were able to use drawings to make personalized health information for
patients that was relevant to their care. They also used drawings to communicate with students
and colleagues. Practitioners found the drawing itself was an offering to the recipient of time and
care and found pleasure in drawing. The practitioners also indicated the standardization of
information discourages clinical drawing.
Strengths. This study adds to the body of knowledge as it examines deeply why
practitioners use drawings in their practice and how they feel it is useful in communication.
Limitations. The sample size is small, and the practitioners are from the UK which may
lead to a cultural bias of the participants.
Evaluation of Evidence and Effectiveness
Focused searching across relevant databases resulted in multiple studies to guide our
project direction. There are only a few systematic reviews, meta-analyses, and RCTs found
demonstrating the effective addition of visual aids to verbal patient education. However, there is
a higher number of systematic reviews of descriptive studies and qualitative studies and some
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information from single descriptive studies supporting the findings. The systematic reviews of
descriptive studies are well-developed and contain reliable results. The studies included in this
project proposal provide adequate information for the extraction of similar themes across the
studies (See Table 3-Hierarchy of Evidence).
Table 3
Hierarchy of Evidence
Level of
Evidence
Level I
Level II
Level III
Level IV
Level V
Level VI
Level VII

Description
Evidence from a systematic review and meta-analysis of all relevant
randomized controlled trials (RCTs)
Evidence from well-designed RCTs
Evidence from well-designed controlled trials without randomization
Evidence from well-designed case-control and cohort studies
Evidence from systematic reviews of descriptive and qualitative studies
Evidence from a single descriptive or qualitative study
Evidence from the opinion of authorities and/or reports of expert committees

Number of
Articles
2
3
2
0
5
2
1

From: Ackley, B.J., Swan, B.A., Ladwig, G., Tucker, S. (2008). Evidence-based nursing care guidelines: Medicalsurgical interventions. (1st ed.). Mosby Elsevier.

The evidence overall points to positive results regarding increase of knowledge and
understanding, increased recall, and increased adherence when visual information is added to
another form of patient education such as verbal and written forms. The literature also provides
information regarding the most effective ways in which to utilize visual information, such as
using in conjunction with other forms of delivery, using simple language with limited wording,
ensuring cultural sensitivity, and providing patient-specific information. Lastly, there is some
information that the practice of using visual aids (drawings) is common among some
practitioners for use in patient education.
Overall, there is enough high-quality evidence provided in the review consistently
showing visual aids increases patient knowledge when used for patient education.
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The quality of information provided in the review regarding using visual aids as a patient
education tool to increase patient recall of information is good. While there is some conflicting
information in the literature, overall, the results of the studies are consistent and point to
increased recall when visual aids are used in patient education.
The quality of information provided in the review regarding the use of visual aids to
increase adherence is low. Most of the literature is equivocal when measuring adherence. The
literature points to difficulties in measuring adherence as it requires long-term follow-up. Also,
adherence to medications and treatment plans in theory should translate into better health
outcomes for patients, but it is not clear that pictures in patient education contribute to adherence
or better health outcomes. The literature does point out that adherence is complex and requires
many different methods of teaching, follow up, and supportive methods to ensure adherence.
There is high-quality evidence regarding the characteristics of best practice when using
visual aids in patient education. Most of the literature provides evidence on how to best create
effective visual aids. These methods include simple drawings, drawings that are included with
other forms of patient education, labels that are directly related to the content of the picture,
information that is patient specific, information that is culturally appropriate and sensitive, and
pictures that are created with the assistance of the target population.
There is good-quality evidence that using pictures for patient education increased patient
satisfaction. Most studies point to significant increases in patient satisfaction when any form of
visual information is used in conjunction with another form, most likely verbal or written, of
patient education.
Finally, there is low-quality evidence regarding physician experience in using visual aids
in patient education. Only two qualitative studies were found regarding how physicians use
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drawings or visual aids in their practice and how they find value in the use of visual aids. There
is no high or good quality evidence that provides information on physician experience in using
visual aids in practice.
As a result of the literature review, there is sufficient evidence to proceed with this
project in hospitalized populations including those with low health literacy. The use of visual
aids may be especially useful in increasing knowledge and understanding of patients with low
health literacy. Overall, literature supports the use of visual aids and drawings in patient
education (see Appendix D-Summary of Effectiveness Table).
Knowledge Gaps
There are many knowledge gaps in literature regarding the use of visual aids for patient
education. There were no studies at I, II, III, or IV or V levels of evidence (Ackley et al., 2008)
found regarding the use of drawing as a visual aid for patient education in hospitalized medicalsurgical patients specifically, but the literature provided can be easily applied to our population.
The research articles which were found did not specifically apply to drawings, but the use of
many other different forms of visual information such as pictures, videos, cartoons, and other
images. However, the level of effectiveness of these techniques indicates promise and direction.
There were very few systematic reviews and meta-analyses completed, and this may be due to
the lack of RCTs or quasi-experimental studies on the subject matter. More evidence could have
been included in the literature review, but the studies are over 40 years old with poor
methodology. The newer studies included in this review have better methodology and are more
applicable to our proposed population. There are also numerous studies applying visual aids to
prescription medication. Many of these studies were included in the systematic reviews and do
not specifically apply to this project, other than most of these studies found the use of visual aids
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had a positive effect on adherence in taking medications as prescribed. Older studies were not
chosen to be included, but they provide the same evidence as the more contemporary studies that
were included. The older studies also reported positive patient education outcomes on recall and
adherence when visual information is used for patient education. Updated, contemporary
information regarding visual health education is needed to incorporate newer mediums of
information such as patient portals and online information. There is also a need for longitudinal
studies to assess the effects of different patient education on health literacy over time. There is
some information suggesting there is value to having patient involvement with the creation of the
education approach, and it may be beneficial to consider adding a patient advisory member to the
project team if allowed.
Theoretical Basis
Two theoretical frameworks were chosen to provide further guidance and structure to the
project, to assist with further articulation of evidence, and to further validate the project’s aim
and importance. Applying these theories provides an opportunity to view the knowledge learned
through a different lens and assists with project development.
Adult Learning Theory
Adult learning theory began its development in the 1920s. A new adult learning theory
was proposed by Malcolm Knowles in the late 1960s, and in 1980 he named the theory
andragogy and defined this term as “the art and science of helping adults learn” (Merriam, 2001,
p. 5). Merriam (2001) describes the five “assumptions” of an adult learner in Knowles’ theory of
andragogy as someone who has an independent self-concept and who can direct his or her own
learning, has accumulated a reservoir of life experiences that is a rich resource for learning, has
learning needs closely related to changing social roles, is problem-centered, and interested in
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immediate application of knowledge, and is motivated to learn by internal rather than external
factors (p. 5).
While these five assumptions remain the foundation of many other adult learning
theories, andragogy has faced criticism as new research and theories have been developed
building upon the five assumptions of the theory. One of the main critiques of andragogy is that
it fails to acknowledge context. According to Merriam (2001), Knowles failed to recognize that
“every person has been shaped by his or her culture and society, that every person has a history,
and that social institutions and structures define...the learning transaction irrespective of the
individual learner” (p. 7).
As learning theory continued to grow, there began an increased attention to context.
Merriam (2008) provides “the spotlight has definitely shifted from understanding adult learning
from the individual learner’s perspective to the learner in context” (p. 95). New versions of adult
learning theories include this context. Context can be described as a concrete place where the
learner is situated (such as the workplace or a hospital) and where the learner is socio-culturally
(for example, a white, working-class, Christian, urban male versus a black, middle-class,
Buddhist, rural male) (Merriam, 2008). When approaching the adult learner, it is important to
consider the five pillars of andragogy and the context in which the learner is learning (Merriam,
2008). These considerations recognize that adult learning is multidimensional, and this
understanding assists us in choosing strategies to facilitate learning in an adult (Merriam, 2008).
Interesting new understandings of adult learning include consideration of the mind-body
connections. In these connections it uses the body as not just a vehicle for knowledge, but also
uses how the body feels as an important part of learning, spirituality, and narrative learning
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(where we learn from our own or others’ stories to make sense of added information) (Merriam,
2008).
In the healthcare setting of a hospital and our population of interest, the learners can be
described as adult learners. Either the patient or a family member has an independent selfconcept and can direct their own learning, meaning they are capable of learning and
understanding independently and do not necessarily require a formal teacher. The patient or
family member has life experiences that facilitate learning, and they can draw on these past
experiences to inform new information or experiences. Patients or family members have learning
needs closely related to changing social roles, and a person’s learning needs can be based on new
phases or roles they may be undertaking based on their health care needs. These changes may
also influence their health literacy level. Patients’ or family members’ learning needs are
problem-centered and interested in immediate application of knowledge, meaning a new problem
has been identified, and a solution is needed to address the specific problem. A patient or family
member may be motivated to learn by internal factors, meaning they have an internal desire for
self-growth. This learning can be completed in a variety of settings such as hospitals, clinics, and
community (in this project the concrete context is the hospital). It is important to consider the
patient or family member’s socio-cultural learning context when considering teaching modalities
(Merriam, 2001, 2008). Understanding this information provides direction to healthcare staff in
the clinical setting and adds opportunity to improve a patient’s health literacy during patient
interactions.
Following the suggestions of Merriam (2008), we must consider context when choosing
and implementing learning strategies. In our population of interest for this project, we must
consider the adult learner in their physical space, the hospital. We must also consider the
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learner’s socio-cultural background and make accommodations as appropriate. For example, if
the patient requires an interpreter, or if the patient has differing cultural or spiritual beliefs about
illness from the general population of interest, additional services may be required. Another
important aspect of learning to consider is the mind-body connection. Patients in the hospital
may be experiencing pain, anxiety, uncertainty, loss, lack of sleep, new information, cognitive
issues, and stress that affect their body, which in turn affects their ability to learn. We must also
consider a patient’s spiritual background and accommodate these needs and belief systems by
providing spiritual support in whatever form to assist the patient in learning. Lastly, it is
important to allow time for the patient to explore their narrative and others’ narratives to
integrate new learning. For healthcare staff, this may be accomplished by providing information,
allowing time for the patient to process the information and ask questions of others, and then
following up with the patient again to assess learning and answer additional questions.
The adult learning theory is helpful in guiding us when considering implementation of
our intervention and improving health literacy. Our population of interest is adults and, as
provided in this theory, adult learners have special needs which are different from children. The
adult learning theory, as it has evolved, has put an emphasis on considering context. This
consideration of context has special importance when developing and implementing learning
interventions with a diverse population of adults in a hospital setting.
VARK Model
In addition to andragogy and the Adult Learning Theory, the VARK model is useful for
understanding diverse ways adults prefer to learn. VARK explains four distinct categories of
learning styles, strengths, and preferences for learners. The categories are visual, auditory,
reading/writing, and kinesthetic. The visual learner prefers the depiction of information in visual
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form, for example, pictures, drawings, cartoons, maps, and videos. The visual form acts as a
representation of words, rather than the words themselves. The auditory learner prefers
information in the form of listening, for example, lectures, speaking, and discussion. The
reading/writing learner prefers information in the form of words, for example, books, reports,
and essays. The kinesthetic learner prefers information to be delivered in concrete means in the
form of demonstrations, doing, and things that can be held and felt with the senses. Once a
learner can identify which modality or modalities they prefer, teaching can be tailored
specifically to that modality (VARK, 2021b).
Research using the VARK model indicates that while everyone may have a small
preference leaning toward one learning style, most individuals have a mixture of preferences
overall (VARK, 2021b). As a result of this research, it is important for teachers to remember that
learning occurs best when a variety of teaching strategies are employed (VARK, 2021c).
In the healthcare setting, there is an opportunity to use all four VARK modalities for
patient education. Embedded in the electronic health record (EHR) at the project setting, a
questionnaire is used upon admission for all learners involved in the patient’s care, including the
patient and any learner that is identified as important to the patient. This questionnaire explores
the patients’ or other learners' preferred learning methods and includes different modalities of
delivering patient education. As this information is reviewed with the patient, it is important to
note that each learner has preferred learning styles and usually has more than one preferred
method in which to receive health information. Some of the reviewed studies also suggest that
learning occurs best when several teaching methods are employed at the same time (Hill et al.,
2016; Houts et al., 2001; Houts et al., 2006; Jusko-Friedman et al., 2011; Krasnoryadtseva et al.,
2020; Mbanda et al., 2021; Schubbe et al., 2020; Watson & McKinstry, 2009). This project will
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utilize the underpinnings of this theory to provide visual aids in addition to auditory and written
modalities of information provided in the hospital setting.
Plan for Application of the Evidence
According to Melnyk & Fineout-Overholt (2019) the evidence-based practice (EBP)
process involves rigorous critical appraisal (including synthesis and recommendations for
practice) of a body of evidence comprised of multiple studies. This is combined with the
expertise of the clinician as well as patient and family preferences and values to make the best
decisions about patient care (p. 9).
EBP helps clinicians to provide the “highest quality of care and the best patient
outcomes” (Melnyk & Fineout-Overholt, 2019, p. 12). There are six steps to the evidence-based
process: ask the question in a PICOT format, search and collect the best relevant evidence,
critically appraise the evidence, integrate the evidence in making a practice change, evaluate the
outcomes, and disseminate the results (Melnyk & Fineout-Overholt, 2019).
Problem Identification/Proposed Intervention
Following a review of the evidence-based literature, consideration of the local expertise
of clinicians, and consideration of patient and family preferences and values, the modified PICO
is as follows: In hospitalized medical-surgical adult patients or family members (P) does an
evidence-based educational intervention, the standardized drawing (SDD) delivered by providers
during bedside team rounding, (I) improve patient knowledge, recall, and overall
satisfaction (O) when compared with standard practice of providing verbal patient education
alone (C)? The EBP intervention chosen will be a simple standardized drawing (SSD)
implemented as a visual tool to enhance verbal education already provided by an APP or MD to
patients during bedside team rounding (BTR). The components of the current standard care
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process during BTR and the proposed SSD educational process are described in Table 4 and
Table 5.
Table 4
Standard BTR Process
Activity
Pre-rounding
1. DC (discharge) booklets are placed in admission folder
and placed in patient rooms pre-admission
(Currently not being utilized)
Rounding
1. Nurses sign up for rounding order scheduling and care
manager direct rounds according to schedule or priority
patients
Introductions are made to patient. Nurse updates on patient
status. Patient is assessed. Plan of care is discussed by
team and updated on whiteboard. Verbal education
provided.
2. Survey provided to patient or family who received
education: do not include if < 18, cognitively impaired
(without family), or non-English speaking (without
interpreter)

Responsible Team Member
1.

Volunteers and Housekeeping

1.

Triad: Provider, Care Manager (Social Worker
or Registered Nurse Case Manager), and
Bedside Nurse

2.

Project Team Member if present, otherwise
Care Manager

Post Rounding
1. Survey collected
1. Project Team Member
Note. Survey distribution and collection have been added to the standard BTR process for purposes of baseline data
collection.

Table 5
Proposed SSD Education Process
Activity
Pre-rounding
1. DC booklets are placed in admission folder and
placed in patient rooms pre-admission
2. DC booklets are presented to patient at
admission.
3. Copies of all drawings, markers/pens, and
surveys are provided to each care manager on
clipboard to place in rounding carts.
Rounding
1. Patient is handed DC booklet at start of round
along with introductions and encouraged to take
notes or write down questions for next day.
2. Normal rounding process.
3. Provider requests drawing from CM to
implement with education.
4. Provider draws on paper copy to provide to
patient or in DC booklet.

Responsible Team Member
1.

Volunteers and Housekeeping

2.

Admission Nurse

3.

Project Team

1.

Bedside Nurse

2.
3.

Triad Team
Provider/Care Management

4.

Provider
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Activity
Responsible Team Member
Survey provided to patient or family who
5. Project Team Member if present,
received education: do not include if < 18,
otherwise Care Manager
cognitively impaired (without family), or nonEnglish speaking (without interpreter),
Post Rounding
1. Survey collected
1. Project Team Members
Note: Family will be utilized in place of a patient who does not meet criteria of study if they are present.
5.

Clinical Utility/Feasibility of Potential Interventions
Appendix G contains an analysis of utility and feasibility when comparing potential
interventions. The clinical feasibility of the proposed use of SSDs during BTR has been
evaluated and supported by key members of the stakeholder group (see Table 6).
Table 6
Stakeholder Group
Project Team
•
•
•
•
•
•
•
•

Nursing
Hospitalist/Provider Team
Patient Experience and Quality Improvement Department
Nurse case managers
Social work case managers
Health Unit Coordinators
Unit Managers
Clinical Site Administrator

The stakeholders have expressed an institutional interest and commitment to this project.
Human resource involvement includes the utilization of providers who have agreed to participate
in the study, social work, nursing, and nurse case management staff who have agreed to act as
champions, a representative from the Quality Improvement and Patient Experience Department,
and a Health Unit Coordinators (HUCs) who have agreed to be involved in some clerical duties
and coordination of the project. A clinical site administrator has been instrumental in gaining
project engagement from other managers, providing resources such as staff contacts and meeting
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rooms, and offering financial resources if needed. A representative from the Quality
Improvement and Patient Experience Department has been identified and has committed
expertise in assisting with design of questions for patient satisfaction surveys to measure
outcomes of the SSD educational intervention. It will be valuable to have this interprofessional
team for this project to obtain various perspectives and eliminate a siloed approach to
implementation.
Time requirements include education of the stakeholders who have agreed to participate.
This education includes information regarding a brief review of the evidence supporting the
project and each group's specific role in the implementation. In addition to the education, the
provider group’s time includes approximately two weeks of completing BTR using current
practice and approximately two weeks of completing BTR with the proposed practice change.
This has been assessed as an acceptable use of provider time by the stakeholder group. The
addition of using the SSD for patient education during BTR has been estimated to negligibly
increase duration of BTR, as the drawings can be used to enhance the verbal education already
being provided to the patient and present family members during rounding. Human resource
involvement requires time from the project managers (two DNP students) and the DNP students’
mentor, who is a hospitalist physician in the setting. The mentor is in the process of applying for
a temporary reduction in the clinical care full-time equivalent (FTE) to support FTE for this
project. Nursing time includes education regarding the project prior to implementation and time
spent providing information and answering questions of staff, patients, or family during
implementation. In working with the stakeholder group, it was determined our clinical site has
adequate physical space and resources to move forward with this project.
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The risks and benefits of the proposed intervention have been reviewed by the
stakeholder group. It was determined by this group that this proposed practice change poses no
significant risk to our focus population. It was also determined that implementation of an
educational intervention based on a sound literature review, a sound theoretical background, and
best practices, could result in a large potential benefit for our patient population. Utilizing the
adult learning theory and multimodal methods for education to enhance this intervention has a
potential to increase our patient population’s understanding of their disease process and thus
improve health literacy. Overall, the potential clinical utility of implementing the proposed
project is great and has no identified risk to patients, and the feasibility of completing this project
is high.
Patient Preferences
When implementing the intervention, patient preferences will be taken into consideration.
The EHR (Electronic Health Record) at our clinical site has information about primary language
spoken, learning style preference, and any sensory impairment taken upon admission. This
information will be reviewed for each patient before implementation of both the standard care
approach and the SSD intervention. If the patient is non-English speaking, an interpreter service
will be provided for the patient during BTR and will be used for the educational intervention.
Also, if a patient has a hearing or visual impairment, they will be provided with glasses or
hearing aids prior to BTR discussion. If cultural, spiritual, socioeconomic, physical, or other
factors impact the education provided, accommodation will be sought before delivering
education. If the patient declines participation in the education, their wishes will be respected.
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Summary of Recommendations
After reviewing the literature, the quality and effectiveness of the evidence, the learnings
from the theoretical frameworks, and the assessment of high utility and feasibility in the clinical
agency, the EBP intervention for implementation was chosen. Use of SSDs has been selected as
the intervention for this project based on recommendations from the literature of common
characteristics that enhanced the effectiveness of visual aids, outcomes of increased patient
experience and satisfaction, and positive provider perceptions.
Plan for Implementation of the EBP Change
Several strategies will be implemented to gain support of general stakeholders for the
adoption of the intervention. Meetings will be held with the hospitalist team, nursing, and care
management team prior to implementation to provide education and rationale for the project, as
well as instructions for implementation. These meetings will be held within a month of
implementation via zoom, staff meetings, or other appropriate settings as needed until all
stakeholders are provided with the education required for implementation of this project. It is
hoped by providing rationale for change, addressing barriers or fears, and by focusing on
the organization’s mission, project engagement and excitement will be present. Also, providing
continuous positive feedback as a reward for effective implementation or good outcomes,
valuing input, and remaining flexible to stakeholder needs will be important to maintaining
stakeholder engagement through the process (Boaz et al., 2018). An EBP implementation model
has been chosen to guide the steps of the project processes.
EBP Implementation Model: The Iowa Model Revised
The Iowa Model Revised (Melnyk & Fineout-Overholt, 2019) is a guide to
implementation of an EBP change. The model is “widely recognized for its applicability and
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ease of use by interprofessional health care teams” (p. 389). The model is straight-forward, easy
to understand, and expects review and revision of each step within the process. The review and
revision of each step is important in the development of an EBP intervention, as flexibility and
revision are an important part of a project’s success. When implementing an evidence-based
project, there will be unforeseen barriers and issues revealed within the process. The Iowa Model
has built-in reassessments of the project at each step to ensure success of the intervention.
Another strength of the Iowa Model Revised is the step of forming a team. It emphasizes the
importance of identifying stakeholders and interdisciplinary members to maximize members’
skills and linkages in an organization (Melnyk & Fineout-Overholt, 2019). Permission to use this
model has been obtained (see Appendix H-Iowa Model Permissions). See Table 7 for the current
project status and plan for implementation utilizing this model.
Table 7
Iowa Model Revised
Iowa Model Steps
Identify Triggering
Issues/Opportunities

Purpose-Priority
Form a Team
Evidence

Project Development Activities
• Clinical issue: Health literacy
• Organizational Initiative: Bedside-Team Rounding and patient-provider
communication
• Data: Literature search about health literacy and interventions to support health
literacy
• Philosophy of care: patient-informed and patient-centered care.
• Improvement in health literacy.
• Identified as a national and institutional priority.
• Team development ongoing, key stakeholders identified. and buy-in achieved.
• Search conducted.
• Evidence Synthesized and is adequate.
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Iowa Model Steps
Design/Pilot

Identify and Sustain
Practice Change
Disseminate Results

Project Development Activities
• Pilot with two arms: Standard Care with baseline measurement, and delayed SSD
with measurement for comparison
• Continued work on design and project with identified team members
• Designed simple, standardized anatomical drawings (SSDs) for common diseases.
Standardization. Simplicity. Ease of use.
• Include discharge booklet in admission folder and drawings in case manager folder
• Use discharge booklet and picture/drawings for patient education during BTR.
• Survey patients after BTR
• If pilot findings are statistically significant, explore with team how to implement
and sustain practice change.
• Explore with team the best way to disseminate results of project.

Used/reprinted with permission from the University of Iowa Hospitals and Clinics, copyright 1998. For permission
to use or reproduce, please contact the University of Iowa Hospitals and Clinics at 319-384-9098.

Participants/Practice Setting/Clinical Context
This project will have inclusion and exclusion criteria. Inclusion criteria are hospitalized
adult patients (aged 18 and over), or their adult family members, in the medical-surgical units of
a 174-bed rural mid-sized hospital in South Central Minnesota. Participants will need to have
been assigned a hospitalist team member and be participating in daily standard care BTR.
Exclusion criteria include patients who are obstetric, pediatric (< 18 yrs. of age), in ED, intensive
care, or hospice/ comfort care, cognitively impaired (with no family present), non-English
speaking (if no interpreter available), and not being seen by a hospitalist. The educational
intervention will be implemented by the provider on the hospitalist team during daily BTR. Most
of the patients seen in this hospital are Caucasian patients who reside in a rural setting with
complex multiple co-morbid conditions. Common hospitalizations include surgeries for multiple
conditions, infections, COPD/CHF exacerbations, cancer complications, and cardiac diseases.
The project managers currently work in this facility, are familiar with BTR and the patient
population, and have established and trusted working relationships within the administration and
staff. As a part of developing this intervention, a discussion was held with a statistician at
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Winona State University, and it was determined an appropriate sample size would be over 50 for
the standard control group and over 50 for the SSD intervention groups. Our target is 100 for
each group for a total of 200 surveys. This hospital’s average weekly bed occupancy is 117 adult
medical surgical patients with an average length of stay of 4.6 days, therefore obtaining this
sample size should be easily obtainable within the project’s timeline.
A recruitment plan is not needed for this project, as the potential participants will already
be those who are hospitalized, have consented for treatment, and are participating in standard
BTR as a part of standard care. In consultation with the advisor and clinical mentor for this
project, it has been determined that the low-risk nature of implementing the SSD educational
intervention within the normal quality improvement structure and the ability to de-identify all
data prior to analysis may mean that this project will be exempt from full Institutional Review
Board (IRB) approval, as determined by the facility and Winona State’s IRB process. After the
educational intervention has been completed, potential participants will be asked to complete the
survey, and instructions will be provided. If a participant declines to participate in data
collection, their wishes will be respected.
Readiness for Change
Assessment of the clinical site revealed several barriers and facilitators. Within the past
year, the clinical site has implemented daily BTR. This involves daily rounding at the patient’s
bedside and includes the patient, the patient’s nurse, the hospitalist, care management, and
family members when present. The process is new, and barriers involving the process continue to
be addressed to deliver the best version of BTR within the facility. Because of this, including the
intervention within the new process of BTR could be a barrier. To address this barrier, a timeline
was created for the stakeholders to visualize, with the actual intervention proposed to begin in
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February 2022. This timeline allows the new BTR process to be continually refined and in place
for approximately one year before this project begins. After visualizing this timeline, the
stakeholders agreed the intervention would be feasible. The support of a nurse manager who
initiated BTR at the facility as a part of her master’s degree project was enlisted, and the coauthors have been added to the BTR committee to assist with solutions to unforeseen barriers.
The BTR committee and stakeholder team agree this barrier will not deter the implementation of
this project.
Another barrier identified was a large staffing turnover in management and nursing.
Some of the stakeholders identified earlier in the planning are no longer available which delayed
the occurrence of stakeholder meetings and pushed out certain timelines. Previous conversations
and agreements with the previous management regarding the project suddenly became obsolete,
and this process needed to be repeated as new staff on-boarded. With the assistance of the nurse
administrator, the recruitment process continues to find replacement of some of these
individuals.
With nursing staff turnover being an issue, there is also a shortage of staff at times. This
shortage, with the addition of the project to BTR, adds a possible increased burden to nursing
and care management. These disciplines may not have resources available to support and assist
the facilitation of the project, which may be necessary for success. To address this barrier, nurse
managers, bedside nurses, and care manager champions continue to be recruited to join the
project team and provide real-time adjustments for the duration of the project to enhance project
success. Nurses are an integral part of any project at the bedside involving patients, and nurses
will be requested to assist in carrying the message forward and mentoring others as needed
throughout the process. They will also add valuable insight as to any barriers to project
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implementation and how to correct them. In addition, to lessen the burden on bedside nurses, the
co-authors’ mentor and hospitalist champion is applying for a reduction in his FTE and asking
our facility to replace the reduction with paid time to focus on this project. Reduction in FTE is a
program already established within our facility to encourage providers to participate in research.
This mentor will work on assisting hospitalists, collecting data, and supporting the project. The
co-authors will also take paid time off or use their days not working to collect data.
The final barrier is the COVID-19 pandemic. Nurses at the bedside, hospitalists, care
managers, HUCs, and administration have been working tirelessly to provide care in challenging
circumstances. This has left hospital personnel feeling overwhelmed and tired at times. To
address this issue, the project is being presented as an opportunity to participate in something
new and exciting that may energize nurses. Staff participants will be rewarded with a small gift
as a thank you for participating in this project. The pandemic delayed planning of this project
several months, but when meeting with stakeholders, it is felt the time is right to move forward
with the project at this time.
Facilitators include alignment of our project with current priorities at the facility, support
across several interdisciplinary groups, management support, and a mentor who is passionate
about the subject matter. A current priority of the institution, along with BTR, is the
implementation of discharge booklets during rounds. These booklets were a part of the initial
BTR implementation; however, they were not available at the start of the new process, and staff
have not used them since becoming available. The BTR committee has requested to utilize this
proposed project as an opportunity to integrate these booklets. Also, the clinical agency has been
focused on improving patient satisfaction scores with the addition of BTR. The patient
experience and quality improvement department welcome this opportunity to assist in the
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possibility of raising patient satisfaction scores even higher. Management, nursing, care
management, and the hospitalist group are also supportive of proceeding with this intervention,
as they are all invested in improving health literacy in our patient population.
Outcome Measurement Methods/Tools
The primary desired outcomes selected by the stakeholder group are increased patient
knowledge and recall, enhanced patient satisfaction, and provider satisfaction. Three SMART
(Specific, Measurable, Attainable, Realistic, and Time-bound) goals were identified. First,
patients’ perceived knowledge and recall of their disease process will significantly increase.
SMART goal: After delivery of the SSD educational intervention, patients will report increased
knowledge and recall about their specific disease process when compared to a standard care
group. Second, patient satisfaction will be enhanced. SMART goal: After delivery of the SSD
educational intervention, patients in the SSD group will report enhanced patient satisfaction
when compared to a standard care group. Lastly, provider experience with the intervention will
be evaluated. SMART goal: By the end of the project, providers will report significant
satisfaction with the educational intervention.
To measure the first two patient outcomes, a Likert-like rating scale survey patient
questionnaire will be used after the standard care or the SSD educational intervention. Patients or
family members will rate their satisfaction and perception in knowledge and recall on a scale of
one to five. The survey will be administered with both groups immediately after BTR (see
Appendix I-Patient Survey). Also, at the end of the project participating providers will complete
a Likert-like rating scale survey questionnaire regarding the intervention to determine their
satisfaction with the process and offer any suggestions or changes to improve the process or
intervention (see Appendix J- Provider Survey).
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The surveys used to measure outcomes are appropriate to our intervention, as the scale
will provide scoring and numerical data as well as allow for qualitative comments. According to
Melnyk & Fineout-Overholt (2019), “surveys provide a way to obtain descriptive information
using self-report and are typically collected to assess a certain condition or status” (p.622). Also
described are the advantages of survey research to include rapid data collection and flexibility
and the disadvantage to be low response rates. Using surveys for measurements will allow the
project team to rapidly collect the data right after the BTR occurs, when the patient or family
member’s experience is fresh in their mind. Low return rates can be avoided, as project managers
will be collecting survey data in person immediately after BTR occurs.
We are not using a validated tool to collect data, but an instrument created by our team.
As a result, our project result discussion will include this limitation.
Data Collection Process and Logistics
Data collection will primarily be completed by the project managers and the hospitalist
clinical mentor who will administer the survey after daily BTR (see Table 8).
Table 8
Data Collection Plan
Indicator

Measure

Patient knowledge
and recall

•

Patient satisfaction

•

•

•
De-identified
patient
demographics

•

Time of Data
Collection
1-5 rating scale on Immediately post
BTR of both
patient survey
control and
Qualitative
intervention groups
Immediately post
1-5 rating scale
on patient survey BTR of both control
and intervention
Qualitative
groups
After patient
Age, sex, race,
surveys obtained
insurance,
language, marital
status, education,
primary
diagnosis,

Team Member
Collecting Data
Project
Managers

Project
Managers

Project
Managers
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Indicator

Provider
satisfaction

Time

Measure

•
•
•

preferred
learning style
1-5 rating scale
on provider
survey
Qualitative
Time of Rounds

Time of Data
Collection

Team Member
Collecting Data

Post project
completion

Project
Managers

During rounding
from entry to exit

Project
Managers or
Care Manager

For the standard care group, one of the project managers will round with a provider on
our team who will complete BTR as it currently is implemented. After BTR is completed for
each patient, a project team member will administer the survey. The team is attempting to survey
approximately 100 patients for the standard care group.
For the SSD educational intervention group, the provider will have available a variety of
standardized drawings to use for educational purposes regarding the patient’s admitting
diagnosis. The hospitalist will choose the standardized drawing that depicts the patient’s specific
diagnosis and will add markings to the drawing to make the drawing patient specific. The
provider will use this drawing to provide verbal and visual education. After BTR is completed in
the intervention group, a project team member will administer the same survey as the standard
care group. The team is attempting to survey approximately 100 patients for the intervention
group.
Project inter-rater reliability is addressed by using the same survey for each participant in
both groups and by using the project managers and the hospitalist mentor to proceed with the
administration of the survey in a pre-determined consistent manner. Barriers to patient
completion may be illiteracy, vision loss, weakness, fatigue, and inattention or distraction. These
patients will be assisted with completion of the survey, and this group of patients will have their
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data extracted and analyzed separately for the purpose of describing the sample and to avoid any
response bias within the data.
Patient privacy will be ensured, as the survey will be administered after all the members
of the daily BTR team have left the patient room. The patients and family members will be
identified with an MRN (medical record number) at the top of the survey, as demographic data
will be collected post-survey for data analysis. After the demographic data is collected, the MRN
will be removed from the surveys and shredded to ensure patient confidentiality and privacy, and
a survey number will be applied. Those with access to the data provided by the MRN are those
gathering the survey after completion and collecting the demographic data. The co-authors will
put the data into aggregate form. No patient identification data will be used, and patient
demographic data will be de-identified and used in an aggregate form.
Data collection is planned to begin in early February. The survey portion of the data
collection is expected to last for approximately one month or until around 100 surveys are
completed for each group. Demographic data will be collected at the time of the survey. After
each provider has completed their interventions, a survey will be sent to them to complete.
Because each provider works seven days on and seven days off, two weeks will be allowed for
returns of the provider surveys. After the data collection process is completed, data entry and
analysis will be completed (see Appendix K-Timeline Gantt Chart).
Plan for Data Analysis
For data collection purposes, tables for data entry will be prepared or recommended by
the Winona State University statistician involved with the project and placed on a secure shared
drive for project managers to complete. Once the data have been collected, it will be sent to the
statistician for further analysis. Comparisons will be completed between the mean scores of the
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non-intervention and intervention groups. The null hypothesis will be there is no statistical
difference between the non-intervention and the intervention groups. The alternative hypothesis
will be there is a statistical difference between the non-intervention and intervention group. A ztest statistic will be derived from the data between the two groups and from the z-score, a
significance level will be obtained. The significance level will be .05 with a CI of 95%. Z-test is
chosen, as we are looking to determine if there is a statistical difference between the mean of
each group and the sample size of each group is larger than 30. The assumptions of parametric
tests are met, as the data is independent, there will be a similar amount of variance within the two
groups, and the data is normally distributed. If the sample size was smaller, the data may not be
normally distributed, but the large sample size overcomes this problem with our type of data.
Statistical differences between demographic groups will be compared for any significance.
Qualitative data will be analyzed for themes using a content analysis and coding system
completed by project managers in tandem. There may be assumptions used in statistical testing
that may or may not be met. The population of interest is a convenience sample of hospitalized
patients. The proposed survey will not be tested for validity or reliability before use.
Resources, Proposed Budget, and Timeline
Several resources will be required to complete the project. First, office supplies are
required for the drawing tool for each provider, including copies of the SSDs, the drawing
medium (paper or discharge booklet), and markers or pens. Paper and pens are also required to
complete the surveys, and printing and copier supplies will be needed. A secure shared drive and
a password protected computer (provided by co-authors) with the statistician preferred software
program will be required to add the deidentified data to a spreadsheet for statistical analysis. A
statistician through Winona State University will be consulted, at no cost, to advise on data
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collection process and assist in the analysis of data. This will ensure proper statistical
measurements are applied to the data to get reliable results. The team will also be using free
educational materials through Linked-In Learning when necessary.
Other resources needed include thank-you gifts for staff engagement. A cost analysis and
budget has been completed (see Appendix L- Project Budget). A grant application requesting
$400 from Winona State University Graduate Nursing Program was approved on December 1,
2021, to cover these costs. Costs not included in the budget were indirect costs of staff time and
hospitalist FTE, as these are being covered by the facility. The discharge booklets are already
provided to patients by the facility (although they are not being used) and are excluded from cost
analysis as well. The timeline for the project is outlined in the Appendix K-Timeline Gantt
Chart.
Summary Plan for Implementation
The plan for implementation of this project is supported by the clinical site, the
stakeholder group. It has been determined by the team that this project is feasible and has great
benefits for increasing patient knowledge and satisfaction. Prior to implementation the project
team will attend staff meetings for nursing, providers, and care management to provide education
about the project (See Appendix M-SSD Lesson Plan). The first weeks of the project will consist
of collecting patient survey data from education completed during BTR (either from the patient
or the patient’s family member acting on their behalf and in attendance at BTR) as it is currently
implemented, with the goal of reaching 100 surveys. The second half of the project will consist
of collecting patient survey data (either from the patient or the patient’s family member acting on
their behalf and in attendance at BTR) from the same form after patients participate in education
using the drawing, with a goal of reaching 100 more patients for a total sample size of 200
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patients. The second group will use standardized, basic pre-printed visual aids (see Appendix NDrawings for examples [A. Bates, personal communication, 2021]) allowing the providers to
draw and further individualize information to the patient’s specific admitting problem and any
treatments for the problem. The project managers and one provider will be present to collect the
survey after completion and collect demographic data. After the survey data is collected, the
project managers will work with a statistician to determine if the intervention outcomes are
statistically significantly different from the group without the intervention. The entire cost of the
intervention is forecasted to be less than $400.00, and this cost will be covered by the grant
received. After results are calculated, the outcomes will be disseminated in several ways to be
determined in the future, and efforts to plan recommendations for transitioning the project to
provider practice will be made.
Conclusion
From a review of the literature, clinical practice guidelines, theoretical background
information, support from the clinical site, support from the multidisciplinary group at the
clinical site, and nursing, it is clear this project is both feasible, useful, and budget friendly.
Although it will require time and input from nursing staff, providers, project managers, the
hospitalist mentor, and Winona State University statistics staff, it is worth investigating this
evidence-based approach to enhance patient education and in turn, enhance health literacy for the
population of interest.
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Appendix A
Data Extraction
Data Extraction Table A1
Database/Internet
Search
CINAHL

Date

Key Words (Number of Hits)

3/15/2021

Patient education and drawings (414)

Cochrane

3/15/2021

Patient education and drawings (53)

PubMed
CINAHL

3/15/2021
3/17/2021

CINAHL

3/17/2021

CINAHL

3/17/2021

Cochrane

3/17/2021

Cochrane

3/17/2021

Cochrane

3/17/2021

Microsoft Bing

3/23/2021

PubMed

3/23/2021

PubMed

3/23/2021

PubMed

3/23/2021

PubMed

3/23/2021

PubMed

3/23/2321

PubMed

3/23/2021

Patient education and drawings (142)
Hospitalized patients and education
(751)
Hospitalized patients, health literacy
(26)
Hospitalized patients, patient education,
and drawings (2)
Hospitalized patients and patient
education (143)
Hospitalized patients and health literacy
(2)
Hospitalized patients, patient education,
drawings (19)
Health literacy (221,000, not included
in total peer reviewed articles from data
bases)
Hospitalized patients, patient education
(13,106)
Hospitalized patients, health literacy
(2942)
Hospitalized patients, patient education,
drawings (48)
Patients, health literacy, outcomes
(2761)
Patients, health literacy, and pictures
(73)
Patients, health literacy pictograms (47)

PubMed
CINAHL
CINAHL
CINAHL

3/23/2021
3/23/2021
3/23/2021
3/23/2021

Cochrane
Cochrane
CINAHL

3/23/2021
3/23/2021
3/25/2021

Patients and pictograms (196)
Patient education and visual aids (166)
Visual aids and health literacy (43)
Patient education, stress, and visual aids
(2)
Health literacy and interventions (13)
Health literacy and patient outcomes (8)
Health literacy and sketches (2)

Limitations
Full text, English only,
2011-2021
Full text, English only,
2011-2021
Full text, 2011-2021
Full text, 2011-2021
Full text 2011-2021
Full text 2011-2021
Full text, 2011-2021
Full text, 2011-2021
Full text, 2011-2021,
English only.
None

Full text, 2011-2021
2011-2021
2011-2021
2011-2021, Full text
2011-2021 Full text
2011-2021 full text
None
None
None
None
None
None
None
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Database/Internet
Search
CINAHL

Date

Key Words (Number of Hits)

Limitations

3/25/2021

Patient education and sketches (10)

None

CINAHL
CINAHL

3/25/2021
3/25/2021

Patient education and illustrations (221)
Patient education and cartoons (35)

None
None

CINAHL

3/25/2021

None

CINAHL

3/25/2021

Patient education and visual
information (649)
Health literacy and knowledge (3956)

CINAHL
CINAHL
PubMed

3/25/2021
3/25/2021
4/04/2021

None
None
2011-2021

PubMed

4/04/2021

PubMed

4/04/2021

PubMed

4/04/2021

PubMed

4/04/2021

PubMed

4/04/2021

Microsoft Bing

4/15/2021

PubMed

4/15/2021

PubMed

4/15/2021

PubMed

4/15/2021

PubMed

4/15/2021

PubMed

5/02/2021

PubMed

5/02/2021

PubMed
Cochrane

5/02/2021
5/02/2021

Cochrane
Cochrane
Cochrane

5/02/2021
5/02/2021
5/02/2021

Health literacy and recall (139)
Health literacy and adherence (616)
Educational interventions and low
health literacy (2634)
Health literacy, educational
interventions, and recall (148)
Educational interventions, health
literacy, and outcomes (2791)
Educational interventions, health
literacy, and knowledge (3456)
Health communication and patient
education (3476)
Health communication, patient
education, and health literacy (512)
VARK Model (74,800 not included in
the total of articles from peer reviewed
journals in data bases)
Hospitalized patients, written
information, and health literacy (206)
Hospitalized patients, verbal
information, and health literacy (34)
Hospitalized patients, visual
information, and health literacy (51)
Hospitalized patients, visual
information, health literacy, and patient
outcomes (21)
Hospitalized patients, verbal
information, health literacy, and patient
outcomes (14)
Hospitalized patients, written
information, health literacy, and patient
outcomes (69)
Health literacy and attention (818)
Patient education, health literacy, visual
information (2)
Health literacy and recall (77)
Health literacy and adherence (499)
Health literacy and knowledge (980)

None

2011-2021
2011-2021
2011-2021
2011-2021
2011-2021
None

2011-2021
2011-2021
2011-2021
None

None

None

None
None
None
None
None
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Database/Internet
Search
Cochrane

Date

Key Words (Number of Hits)

5/02/2021

Cochrane
OVID

5/02/2021
5/28/2021

OVID
OVID

5/28/2021
5/28/2021

OVID
OVID

5/28/2021
5/28/2021

EmBase

6/11/2021

EmBase
EmBase

6/11/2021
6/11/2021

EmBase
EmBase

6/11/2021
6/11/2021

Microsoft Bing
Search
UpToDate
UpToDate
Clinical Key

6/15/2021

Health literacy and patient outcomes
(1042)
Health literacy and learning (34,243)
Pictorial information and knowledge or
understanding (1253)
Pictorial information and recall (37)
Pictorial information and adherence
(21)
Health literacy and pictures (2132)
Health literacy and visual information
(2945)
Pictorial information and knowledge or
understanding (450)
Pictorial information and recall (321)
Pictorial information and adherence
(211)
Health literacy and pictures (27)
Health literacy and patient education
(456)
Clinical practice guidelines and patient
education
Patient education (3)
Health literacy (2)
Health literacy, interventions, and
patient outcomes (1887)

6/25/2021
6/25/2021
7/15/2021

Limitations
None
None
None
None
None
None
None
None
None
None
None
None

None
None
None

Data Extraction Table A2
Database/Source Used
(CINAHL, OVID,

# of Hits

Date of
Search

Keyword
Used

March 15,
2021

Patient
education and
drawing

CINAHL

705

9

2

March 15,
2021

Patient
education and
drawing

Cochrane

53

2

0

ProQuest,
Google Scholar, etc.)

Listed

Reviewed

Used
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Database/Source Used
(CINAHL, OVID,

# of Hits

Date of
Search

Keyword
Used

March 15,
2021

Patient
education and
drawing

PubMed

143

2

1

March 17,
2021

Hospitalized
patients and
education

CINAHL

751

0

0

March 17,
2021

Hospitalized
patients and
health literacy

CINAHL

26

0

0

March 17,
2021

Hospitalized
patients,
patient
education,
and drawings

CINAHL

2

0

0

March 17,
2021

Hospitalized
patients and
patient
education

Cochrane

143

1

0

March 17,
2021

Hospitalized
patient and
health literacy

Cochrane

2

0

0

March 17,
2021

Hospitalized
patients,
patient
education,
drawings

Cochrane

19

0

0

March 23,
2021

Health
literacy

Microsoft Bing search

221,000*

0

0

March 23,
2021

Hospitalized
patients and
patient
education

PubMed

13,106

0

0

March 23,
2021

Hospitalized
patients and
health literacy

PubMed

2942

0

0

March 23,
2021

Patients,
health

PubMed

2761

5

0

ProQuest,
Google Scholar, etc.)

Listed

Reviewed

Used
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Date of
Search

Keyword
Used

Database/Source Used
(CINAHL, OVID,
ProQuest,
Google Scholar, etc.)

# of Hits

Listed

Reviewed

Used

literacy,
outcomes
March 23,
2021

Patients,
health
literacy, and
pictures

PubMed

73

1

1

March 23,
2021

Patients,
health
literacy,
pictograms

PubMed

47

1

1

March 23,
2021

Patients and
pictograms

PubMed

196

1

0

March 23,
2021

Patient
education and
visual aids

CINAHL

166

1

1

March 23,
2021

Drawing
pictures in
medical
practice

WSU Onesearch

66,550*

2

2

March 23,
2021

Visual aids
and health
literacy

CINAHL

43

0

0

March 24,
2021

Patient
education,
stress, and
visual aids

CINAHL

2

0

0

March 24,
2021

Health
literacy and
interventions

Cochrane

13

0

0

March 24,
2021

Health
literacy and
patient
outcomes

Cochrane

8

0

0

March 25,
2021

Health
literacy and
sketches

CINAHL

2

0

0

87

Database/Source Used
(CINAHL, OVID,

# of Hits

Date of
Search

Keyword
Used

March 25,
2021

Patient
education and
sketches

CINAHL

10

0

0

March 25,
2021

Patient
education and
illustrations

CINAHL

221

4

2

March 25,
2021

Patient
education and
cartoons

CINAHL

35

1

1

March 25,
2021

Patient
education and
visual
information

CINAHL

649

0

0

March 25,
2021

Health
literacy and
knowledge

CINAHL

3956

0

0

March 25,
2021

Health
literacy and
recall

CINAHL

139

0

0

March 25,
2021

Health
literacy and
adherence

CINAHL

616

0

0

March 25,
2021

Educational
interventions
and low
health literacy

PubMed

2634

1

0

March 25,
2021

Health
literacy,
educational
interventions,
and recall

PubMed

148

0

0

March 25,
2021

Educational
interventions,
health
literacy, and
outcomes

PubMed

2791

0

0

ProQuest,
Google Scholar, etc.)

Listed

Reviewed

Used

88

Database/Source Used
(CINAHL, OVID,

# of Hits

Date of
Search

Keyword
Used

March 25,
2021

Educational
interventions,
health
literacy, and
knowledge

PubMed

3456

0

0

March 25,
2021

Health
communicati
on and patient
education

PubMed

3476

0

0

March 25,
2021

Health
communicati
on, patient
education,
health literacy

PubMed

512

0

0

April 15, 2021

Hospitalized
patients,
written
information,
and health
literacy

PubMed

206

0

0

April 15, 2021

Hospitalized
patients,
verbal
information,
and health
literacy

PubMed

34

0

0

April 15, 2021

Hospitalized
patients,
visual
information,
and health
literacy

PubMed

51

0

0

April 15, 2021

Hospitalized
patients,
visual
information,
health
literacy, and

PubMed

21

0

0

ProQuest,
Google Scholar, etc.)

Listed

Reviewed

Used
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Date of
Search

Keyword
Used

Database/Source Used
(CINAHL, OVID,
ProQuest,
Google Scholar, etc.)

# of Hits

Listed

Reviewed

Used

patient
outcomes
May 2, 2021

Hospitalized
patients,
verbal
information,
health
literacy, and
patient
outcomes

PubMed

14

0

0

May 2, 2021

Hospitalized
patients,
written
information,
health
literacy,
patient
outcomes

PubMed

69

0

0

May 2, 2021

Health
literacy and
attention

PubMed

818

0

0

May 2, 2021

Patient
education,
health
literacy,
visual health
information

Cochrane

2

1

0

May 2, 2021

Health
literacy and
recall

Cochrane

77

0

0

May 2, 2021

Health
literacy and
adherence

Cochrane

499

0

0

May 2, 2021

Health
literacy and
knowledge

Cochrane

980

0

0

May 2, 2021

Health
literacy and

Cochrane

1042

0

0
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Date of
Search

Keyword
Used

Database/Source Used
(CINAHL, OVID,
ProQuest,
Google Scholar, etc.)

# of Hits

Listed

Reviewed

Used

patient
outcomes
May 2, 2021

Health
literacy and
learning

Cochrane

34,243

0

0

May 28, 2021

Pictorial
information
and
knowledge or
understanding

OVID

1253

0

0

May 28, 2021

Pictorial
information
and recall

OVID

37

0

0

May 28, 2021

Pictorial
information
and
adherence

OVID

21

0

0

May 28, 2021

Health
literacy and
pictures

OVID

2132

0

0

May 28, 2021

Health
literacy and
visual
information

OVID

2945

0

0

June11, 2021

Pictorial
information
and
knowledge

EmBase

450

0

0

June 11, 2021

Pictorial
information
and recall

EmBase

321

0

0

June 11, 2021

Pictorial
information
and
adherence

EmBase

211

0

0

June 11, 2021

Health
literacy and

EmBase

456

0

0
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Date of
Search

Keyword
Used

Database/Source Used
(CINAHL, OVID,
ProQuest,
Google Scholar, etc.)

# of Hits

Listed

Reviewed

Used

patient
education
June 15, 2021

Clinical
practice
guidelines
and patient
education and
health literacy

Microsoft Bing Search

130,000,000*

3

1

June 25, 2021

Patient
education

UptoDate

3

0

0

June 25, 2021

Health
literacy

UptoDate

2

0

0

July 15, 2021

Health
literacy,
interventions,
and patient
outcomes

UptoDate

1887

0

0

Note: Three hand-searched articles not included in database search. A * by number means it was not included in
total count of articles.
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Appendix B
Rationale for Literature Use
Rationale for Literature Included and Excluded
Included and Rationale
Author
(year)

Title

or
Excluded and Rationale

Dermody et al.
(2021)

The effectiveness of
pictorial discharge
advice versus
standard advice
following discharge
from the emergency
department: A
systematic review and
meta-analysis

Included: used visual information in discharge instructions vs.
standard treatment. Measured the differences in the two groups
regarding comprehension, compliance, satisfaction, and
reattendance rates.

Hill et al.
(2016)

Automated
pictographic
illustration of
discharge instructions
with Glyph: Impact
on patient recall and
satisfaction

Included: used visual information in discharge advice vs. standard
advice. Measured the differences in the two groups regarding recall
and patient satisfaction

Houts et al.
(2001)

Using pictographs to
enhance recall of
spoke medical
instructions II

Included: Low health literacy subjects. Measured immediate and
longer recall of medical information.

Houts et al.
(2006).

The role of pictures in
improving health
communication: A
review of research on
attention,
comprehension,
recall, and adherence

Included: Reviewed comprehension, recall, and adherence and give
summary of recommendations for using pictures in health
communications.

Jusko
Friedman et al.
(2011)

Effective teaching
strategies and
methods of delivery
for patient education:
A systematic review
and practice
recommendations

Included: Overall gave recommendations on effective teaching
strategies, including the use of pictures and visual aids.

Kearns (2019)

Is drawing a valuable
skill in surgical
practice? 100
surgeons weigh in

Included: describes ways surgeons use drawings in their medical
practice.
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Included and Rationale
Author
(year)

Title

or
Excluded and Rationale

Krasnoryadtrrs
eva et al.
(2020)

The effect of different
styles of medical
illustration on
information
comprehension, the
perception of
educational material
and illness beliefs

Included: tested different types of medical illustrations to determine
how each affected comprehension and perception.

Mbanda et al.
(2021)

A scoping review of
the use of visual aids
in health education
materials for persons
with low-literacy
levels

Included: reviewed different types of visual aids and determined the
effects on low literacy health populations.

Morag Lyon &
Turland (2019)

Visualising the body:
Health professionals’
perceptions of their
clinical drawing
pictures

Included: described ways health professionals use drawings in their
practice.

Negarandeh et
al. (2013)

Teach back and
pictorial image
education strategies
on knowledge about
diabetes and
medication/dietary
adherence among low
health literate patients
with type 2 diabetes

Included: low health literacy population, compared standard
treatment vs. teach back vs. pictorial images in patient education.

Park & Zuniga
(2016)

Effectiveness of using
picture-based health
education for people
with low health
literacy

Included: Reviewed effectiveness of picture-based health education
for those with low health literacy.

Schubbe et al.
(2020)

Using pictures to
convey health
information: A
systematic review and
meta-analysis of the
effects on patient and
consumer health
behaviors and
outcomes

Included: measured outcomes of knowledge/understanding, recall,
adherence and also measured in subpopulation of those with low
health literacy.
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Included and Rationale
Author
(year)

Title

or
Excluded and Rationale

Tae et al.
(2012)

Impact of patient
education with
cartoon visual aids on
the quality of bowel
preparation for
colonoscopy

Included: compared bowel preparation between groups with cartoon
education vs. standard treatment.

Watson &
McKinstry
(2009)

A systematic review
of interventions to
improve recall of
medical advice in
healthcare
consultations

Included: reviewed different methods of patient education and made
recommendations regarding effective methods.

Allenbaugh et
al. (2019)

Health literacy and
clear bedside
communication: A
curricular intervention
for internal medicine
physicians and
medicine nurses

Excluded: No mention of visual aids.

Bestel (2011)

Ancient art delivers
modern health advice

Excluded: not a study.

Bol et al.
(2014)

Using cognitive and
affective illustrations
to enhance older
adults’ website
satisfaction and recall
of online cancerrelated information

Excluded: online content only.

Browne et al.
(2019)

The impact of
illustrated side effects
on understanding and
sustained retention of
antiretroviral
knowledge

Excluded: included in systematic review.

FernandezGutierrez et al.
(2018)

Health literacy
interventions for
immigrant
populations: A
systematic review

Excluded: no use of visual aids.
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Included and Rationale
Author
(year)

Title

or
Excluded and Rationale

Gross (2001)

The illuminator:
‘visual anesthesia’

Excluded: provider education.

Henderson &
Thompson
(1992)

Life-sized body
drawings: A
psychoeducational
tool for children with
IDDM

Excluded: published in 1992. Focus is on psychoeducation in
pediatric population.

Hoffman &
Worrall (2004)

Designing effective
education materials:
Considerations for
health professionals

Excluded: no mention of visual aids.

Howe et al.
(2017)

Use of recommended
communication
techniques by
diabetes educators

Excluded: no mention of visual aids.

Jordan (1999)

In other words,
teaching with pictures

Excluded: textbook.

Lomas et al.
(2000)

An evaluation of
systematic visual
education in a
specialist practice

Excluded: dental patients.

Kesanne et al.
(2019)

Spinal stenosis
patients’ visual and
verbal description of
the comprehension of
their surgery

Excluded: patients drawing, not providers.

King (2015)

A content analysis of
visual cancer
information:
Prevalence and use of
pictographs and
illustrations in printed
health materials

Excluded: only provides prevalence data

Margat et al.
(2017)

Health literacy and
patient education
interventions: A
review

Excluded: article in French, abstract only in English.
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Included and Rationale
Author
(year)

Title

or
Excluded and Rationale

McDonald et
al. (2014)

Preoperative
education for hip or
knee replacement

Excluded: not mention of visual aids.

Miller (2016)

Health literacy and
adherence to medical
treatment and acute
illness

Excluded: no mention of specific interventions which increase
adherence.

Nieuwlaat et al.
(2014)

Interventions for
enhancing medication
adherence

Excluded: did not include visual intervention.

Nowicka-Sauer
et al. (2018)

Constructivism in
patient education:
using drawings to
explore preconception
of coronary artery
disease

Excluded: patients completed drawings, not providers

Sany et al.
(2020)

Communication skills
training for physicians
improves health
literacy and medical
outcomes among
patients with
hypertension: A
randomized controlled
trial

Excluded: no use of pictures, visual aids.

Schroeder et al.
(2004)

Interventions for
improving adherence
to treatment in
patients with high
blood pressure in
ambulatory settings

Excluded: no use of visual information.

Sletvold et al.
(2020)

Impact of pictograms
on medication
adherence: A
systematic literature
review

Excluded: all studies included in the review were of low quality and
had a high risk of bias. The authors did not make recommendations
based on quality of the evidence.

Note: Clinical Practice Guidelines are discussed on p.16 in text.
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Appendix C
Literature Review Table
Literature Review Table
Authors

Purpose

Sample/
Setting

Design/
Framework/
Intervention

Variables/
Instruments

Dermody, S.,
Hughes, M., &
Smith, V. (2021)

“to determine the
effectiveness of
pictorial discharge
advicecompared
with standard
discharge advice
on comprehension
in the emergency
department” and
“to determine the
intervention effect
of pictorial
discharge
instructions on
compliance,
patient
satisfaction, and
ED revisits” (p.
67).

RCTs included
with population
of child or adult
who presented
to ED and were
D/C home with
any discharge
information
including
pictorial
information
compared with
standard D/C
advice.
Included studies
were mostly at
large urban
hospitals.
N = 1347.

Systematic
review with
meta-nalysis:
Included 4
studies. All
RCTs. All RCTs
compared
discharge
instructions with
pictorial
information vs.
Standard
discharge
information.
Risk of bias was
completed ROB
low on two
studies, could
not be
determined in the
other two
studies.

Studies included
discharge instructions
with or without
illustrations, with or
without cartoon
illustrations (7th grade
reading level), pictures
added or not, and
pictogram information
regarding medication
instruction, English and
Spanish. Outcomes
measured:
comprehension,
compliance, patient
satisfaction. Each study
added pictorial
information to discharge
instructions with written
instructions.

Results

Adding pictorial
information to
discharge
instructions
increases
Comprehension, RR
= 1.70, 95% CI
[1.35, 2.15],
compliance, RR =
1.44, 95% CI
[1.22,1.68],
medication course
completion, RR =
1.72, 95% CI
[1.18,2.50] and
patient satisfaction
with discharge
instructions, RR =
1.48, 95% CI
[1.28,1.71].
Pictorial D/C
information didn’t
increase overall
satisfaction with
ED visit, RR = 1.02,
95% CI [.92, 1.14].

Implications

LOE

Adding pictorial
information to
ED discharge
instructions may
increase patient
comprehension,
compliance, and
patient
satisfaction with
discharge
instructions.

I

98
Author(s)

Purpose

Sample/Setting

Hill, B., PerriMoore, S., Kuang,
J., Bray, B.E., Ngo,
L., Doig, A., &
Zeng-Treitler, Q.
(2016)

“to evaluate
the effect of
standard vs.
pictographenhanced
discharge
instructions
on patients’
immediate
and delayed
recall of and
satisfaction
with their
discharge
instructions”
(p. 1136)

144 participants
were recruited from
a cardiovascular
medical unit in a
university hospital.
Inclusion criteria:
ability to speak,
read, and write in
English, discharge
home, 21 years of
age or older, and
having a discharge
plan that included
discharge
instructions.
Exclusion criteria:
cognitive or
physical impairment
that prevents
participation, being
employed as a
nurse, physician, or
medical professional
working with
discharge
instructions, having
an LVAD or being
on a transplant list.

Design/
Framework/
Intervention
RCT
A system was
developed as
a software
add-on to
review text of
discharge
instructions
and enhance
the
instructions
with pictures
within the
discharge
instructions.

Variables/Instruments

Results

Implications

LOE

One group had discharge
instructions without the
software enhancement of
pictures which was the
standard of care. Another
group received discharge
instructions with the software
enhancement of pictures.
Participants were randomized
to each group. Patient
received standard discharge
teaching by their nurse. The
nurse then gave the
participants their discharge
instructions to read for 15
minutes. After reviewing
their discharge instructions,
patients were asked a series
of questions about their
instructions. The participants
were called one week after
discharge and asked the same
questions.

Those with the
pictographenhanced
discharge
instructions were
more likely to
have better
immediate recall,
(p = .001). There
was no significant
difference
between the
groups at a oneweek follow-up.
There was no
difference
between the two
groups in
satisfaction with
discharge
instructions.

Adding
pictographs to
discharge
instructions may
be a useful tool
to assist patients
in recall.
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Author(s)

Purpose

Sample/Setting

Houts, P.S.,
Doak, C.C.,
Doak, L.G.,
& Loscalzo,
M.J. (2006)

How does
“combining
pictures
with spoken
or written
text” affect
“health
communication”?
(p. 174)

Data sources used:
publications in
education (ERIC),
medicine
(PUBMED),
psychology
(PsycINFO), and
marketing
(ABI/INFORM).
Key words: pictures,
visuals, pictographs,
cartoons, pictorial
stimuli, alone or in
combination with
attention,
understanding,
comprehension,
recall, memory,
behavior, and
adherence. No limits
on time periods.
When there were
large numbers of
studies, the authors
relied on literature
reviews that can
qualify findings in
health education.

Design/
Framework/
Intervention
Systematic Review:
19 studies chosen by
authors. Criteria for
inclusion:
comparison between
written text and
written text plus
pictures, studies that
compared diverse
types of pictures,
and studies
comparing
responses to pictures
by different
populations.

Variables/
Instruments

Results

The studies included are
primarily experimental
control group designs
with random
assignments to groups.
On some topics, there
was only a small amount
of literature and not all
findings are consistent.
As a result, the authors
proposed hypotheses.
Hypothesis: Do pictures
draw attention to health
education materials? Can
pictures increase the
likelihood that people
will understand a
message? Can pictures
help people remember
information in health
education materials?
Will pictures influence
people’s intentions and
behavior in response to
medical instructions?

Health educators
should look for ways
to include pictures in
their health
communications.
Use the simplest
drawings or
photographs possible.
Simplify language
used with pictures.
Guide how pictures
are perceived and
interpreted by the
viewer. Be sensitive to
the culture of the
intended audience in
creating or selecting
pictures. Health
professionals should
be involved in creating
pictures. No effect
sizes provided in
study.

Implications

Pictures can
be a useful
addition to
health
education
materials,
instructions,
and patient
education.

LOE
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Author(s)

Purpose

Sample/Setting

Houts, P.S.,
Witmer, J.T.,
Egeth, H.E.,
Loscalzo,
M.J., &
Zabora, J.R.
(2001)

To investigate
whether
“people with
low literacy
skills” can
“remember
large numbers
of actions
(236) for
managing
symptoms for
long periods of
time (4
weeks)”
(p. 233)

29 adult clients
of an inner-city
job training
program. These
adults had less
than a 5th grade
reading level as
measured by the
Test of Adult
Basic Education
(TABE). @9
adults were
initially tested
and 21 adults
returned to be
tested for the 4week follow-up.

Design/Framework/
Intervention
Quasi-Experimental:
193 pictographs were
created from medical
texts. Subjects were
taught 29 parts of
pictographs called
“conventions” which
are parts of a
pictograph that mean
the same thing across
all pictographs. After,
subjects were taught
the “conventions,”
they were shown
pictographs
representing
information regarding
symptom management
and actions to take.

Variables/
Instruments
After learning the
“conventions” and
pictographs
representing
symptom
management and
actions to take,
subjects were asked
to recall what they
learned immediately
after the teaching.
Subjects were paid
$40 and would be
paid $50 at a 4-week
follow-up test. After
4 weeks, subjects
were asked to recall
the same
information taught
to them in the first
session.

Results

Implications

LOE

Immediate
results: 85%
recall with a
range from 6394%. 4-week
results: 75%
recall with a
range of 33-94%.
The error rates
were higher after
a 4-week recall
and on the more
complex
pictographs. No
other statistical
measurements
were taken
comparing
differences in
short- and longterm recall.
Differences
between “simple”
and “complex”
immediate (p <
.001) and 4week, (p < .001).

Most people with low
literacy skills can
remember most
pictograph meanings
for at least 4 weeks.
Pictographs may
increase the
information retained
by people with low
literacy for managing
symptoms and illness.
Those with English as
a second language
may benefit for
pictographs
Limitations: was not
tested in a clinical
setting with real
patients experiencing
the real stress of an
illness. Complex
pictographs may be
less useful than simple
pictographs.
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Author(s)

Purpose

Sample/Setting

Jusko-Friedman,
A., Cosby, R.,
Boyko, S., HattonBauer, J., &
Turnbull, G.
(2011)

“to
determine
effective
teaching
strategies
and methods
of delivery
for patient
education
(P.E.)”
(p. 12)

Data Sources:
MEDLINE,
EMBASE,
CINAHL, and
HealthSTAR 19952009. Key words:
P.E., teaching
strategies, methods
of delivery. Studies
included: Systematic
reviews and metaanalyses used, as
there was an
enormous amount of
information.
Individual trials not
included.

Design/
Framework/
Intervention
Systematic
ReviewInclusion
criteria:
English
language.
Standard care
(control) vs.
teaching
strategy or
comparison
of one
teaching
strategy to
another
included. 23
reviews
included in
study. Each
study was
assessed
using
AMSTAR
tool for
quality. P.E.
strategies
chosen were
from Patient
Education
Task Force of
the UHN.

Variables/Instruments

Outcomes reviewed
included traditional
lectures, discussions,
simulated games,
computer technology,
written material,
audiovisual sources,
verbal recall,
demonstration.

Results

Implication

LOE

Computers can be an
effective P.E. tool.
Audiotapes of consultations
can be effective in patient
recall of verbal education,
videotapes can be effective
in delivery of P.E., written
material can be effective if
tailored for specific
audience and has
appropriate reading level,
new patient handouts are
effective when sent before
first visits, verbal instruction
should only be use in combo
with another P.E. strategy,
demonstrations can be
effective, simple is best, use
of visual aids is appropriate
and can be most effective
for those with low literacy
skills. Visual methods
should be simple, patientspecific information is best,
multiple teaching strategies
should be used, culturally
appropriate material is best.
No effect size calculated on
overall recommendations.
Effect sizes range from .24
to .79 for various methods
of teaching.

Multiple
teaching
strategies
are the most
effective
way to
present P.E.
Patient
specific
information
is more
effective
than general
information.
All materials
should be
screened for
appropriate
literacy
levels.
Visual aids
are most
effective for
those with
low literacy
levels.

V
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Author(s)

Purpose

Sample/Setting

Design/
Framework/
Intervention

Variables/
Instruments

Results

Implications

Kearns, C.
(2019)

“This research
was conducted
to examine the
role of drawing
for modern
surgeons,
including
prevalence,
purpose, and
perceived
value”
(p. 5).

Gathering
information via an
online survey to
canvas the
professional
opinions of
surgeons.
Specialties of
surgeons included
mostly general,
followed by
plastic, and ENT.
Other specialties
included
neurosurgery,
urology, vascular,
pediatric, dental,
ophthalmology,
and “other.” 50%
were consultants,
44% specialty,
and 6% in
surgical training.

Descriptive:
An online survey
was designed
and disseminated
among local
surgical
departments
through direct
email contact to
surgical
consultants. The
consultants were
encouraged to
forward the
email through
their
organizations to
other surgeons.
100 surgeons
completed the
survey.

The survey consisted of
8 questions regarding
surgeon’s opinions on
the value of drawing
used in different aspects
of surgical practice (4
questions) and their
opinions of the value of
drawing in their
personal practice (4
questions). The
surgeons were to rate
the value of how much
they agree with the
question by responding
in one of three ways:
“agree,” “neutral,”
“disagree.” All answers
were given equal
weight. There was
space for free text with
encouragement for both
positive and negative
aspects of using
drawings in practice.

Majority of surgeons
in survey draw in
practice, information
can be filtered and
tailored for the
audience and
simplified. Used for
patient consent, peer
communication, postop and follow-up
care, medico-legal
purposes, and
planning. It is an
efficient way to
communicate with
peers and patients.
Efficient for
communicating
visuospatial
information like size,
shape, position, and
orientation. “Base
drawings” may be
useful for less artistic
surgeons. Legible
labels should be used.
Surgeons would be
interested in formal
education to improve
drawing skills.

Even though medical
drawing is not
included formally in
training, 100 surgeons
use drawings in their
clinical practice.
Limitations of
drawing could be
relied upon too
heavily replacing
verbal descriptions
and there are
handwriting and
drawing limitations.
Drawings could be
falsified if used in
legal situations.
Method of data
collection using online
survey could be selfselection bias of
surgeons who use
drawing. Some
specialties had low or
no representation.

LOE

VI

103

Author(s)

Purpose

Sample/Setting

Krasnoryadtseva,
A., Dalbeth, N., &
Petrie, K.J. (2020)

“to explore
how the
addition of
medical
illustration
and its style
affected
information,
comprehensi
on,
perception
of
educational
material and
illness
benefits”
(p. 556)

204 people in a
supermarket. They
were approached to
take part in research
to explore better
ways of presenting
information about
gout. Inclusion: 18
years old and the
ability to fill out a
questionnaire in
English.

Design/
Framework/
Intervention
A quasiexperimental
design with
four arms.
Participants
were blinded
to the study
design and
the group
allocation.

Variables/Instruments

Results

Implications

LOE

Four intervention leaflets
with the same text, but
diverse types of pictures. The
pictures were either none, a
cartoon, an anatomical
image, or a CT scan. All the
pictures included urate
crystal depicted by green.
The pamphlet used a reading
level of 5.9. A questionnaire
was developed to gather
information on the perception
of the leaflet, to assess
information comprehension,
and to gather information on
illness perceptions using the
Brief Illness Questionnaire.

The pamphlet
with the
anatomical
illustration was
seen as more
visually appealing
(p = 0.003). The
CT scan pamphlet
was less helpful
for the
understanding of
gout (p = .049).
The anatomical
drawing was more
helpful than the
cartoon (p =
.009). Participants
were more likely
to identify the
cause of gout (p =
.046) and proper
treatment with
illustrations (p =
.019). No
differences in
illness
perceptions.

How visual aids
are presented
along with
written
information can
make a
difference in P.E.
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Author(s)

Purpose

Sample/Setting

Mbanda, N., Dada,
S., Bastable, K.,
Infalill, G. &
Schlosser, R.W.
(2021)

“to conduct
a scoping
review on
the literature
on visual
aids in
health
education
for persons
with lowliteracy”
(p. 998)

A total of 47
articles included
following the
PRISMA Scoping
Review structure.

Design/Frame
work/intervent
ion
Systematic
Review:
A scoping
review was
chosen and a
scoping review
methodological
framework by
Arksey &
O’Malley was
used.

Variables/Instruments

Results

Implications

Data extraction related to:
definitions of low literacy or
low health literacy,
population, research country,
consent procedures, visual
aids used, development of
visual aids, and targeted
outcomes

“visual aids
developed with
persons with lowliteracy
demonstrated
statistically
significant
improvements in
health literacy
outcomes” (p.
998). Also
reported were
benefits
associated with
medication
adherence and
comprehension.
Most effective
visual aids:
pictograms and
videos. No effect
sizes reported.

When visual aids
are designed,
those with low
literacy levels
should be
involved in the
process. Visual
aid use for
people with low
literacy levels
may be
beneficial,
especially
pictograms and
videos. There is
a lack of
research on this
subject and
income levels
and locations of
the participants
need
consideration.

LOE
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Author(s)

Morage Lyon, P.,
& Turland, M.
(2020)

Purpose

Sample/Setting

To examine
“the
perception
of seven UK
health
professional
s, from
different
specialties,
who draw as
part of their
daily
professional
practice”
(p. 454)

Seven UK health
professionals
recruited from an
open invitation via
email through the
National Health
Care Trust in the
United Kingdom.
Inclusion: those who
drew regularly
within their working
lives, regardless of
role, grade, or
specialty whether
for patients,
colleagues, or
others.

Design/Fram
ework/interv
ention
Qualitative
study that
would enable
researchers to
explore
health
professionals’
experiences
and
perceptions
of clinical
drawing. The
focus was on
deep
exploration of
individual
perspectives
of a small
number of
individuals.

Variables/Instruments

Results

Implications

LOE

Interviews were transcribed
verbatim, and the drawings
were retained. Stage 1. Each
researcher read each
transcript to gain an
understanding of the
participant’s world view.
Stage 2: separate review of
each transcript to identify
comments felt to illuminate
the subject. Stage 3: grouped
and coded for themes

Themes: Effective
explanation for
patients through
drawing:
selective,
accessible, and
personally
relevant.
Emotional
sensitivity of
drawing: an offer
of time and care.
Drawing as a tacit
medium of
information.
Pleasure in
drawing.
Standardization of
information and
its impact of
discouraging
clinical drawing.

Topic is underresearched. If
good health
communication
is a key
contributor to
patient
outcomes, the
use of drawings
can be important
as a health
communication
tool.
Recommended
use for informed
consent,
colleagues and
students, legal
purposes, and
planning
operations.
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Author(s)

Negarandeh, R.,
Mahmoodi, H.,
Noktehdan, H.,
Heshmat, R., &
Shakibazadeh, E.
(2013)

Purpose

“to explore the
impact of
pictorial image
and teach back
educational
strategies on
knowledge,
adherence to
medication and
diet amount
patients with
type 2 diabetes
and low health
literacy”
(p. 111)

Sample/Setting

N =135 patients
recruited from a
diabetes clinic in
Saqqez,
Kurdistan from
May 2011 to
August 2011.
The outpatient
setting provides
diabetes care to
patients with
diabetes.
Eleven subjects
dropped out for a
final total of 127
participants.

Design/
Framework/
Intervention
RCT. Patients
randomized into
one of three
groups using a
computer
software
program.
Assigned to
usual care,
pictorial
education, or
teach back.
Usual care =
routine education
on diabetes.
Pictorial
education =
usual care + 3
weekly
individual
sessions with
illustrated
contents. Teach
back = usual
education +3
weekly
individual
sessions with
teach back

Variables/
Instruments

Results

Implications

LOE

All participants
were given a
validated health
literacy exam
(TOFHLA) with
mean scores in
the mid-30s
(inadequate
health literacy).
Diabetes specific
knowledge
measured using a
22-item
questionnaire
(not validated).
Dietary
adherence
measured using a
9-item
questionnaire
(not validated).
Medication
adherence
measured using
MMAS-8 Item
(validated scale)

Pictorial and
teach back
method had
higher mean
scores than usual
care for
knowledge (p <
.001).
Pictorial and
teach back
method had
higher mean
scores than usual
care for
medication
adherence, (p <
.001). Pictorial
and teach back
method had
higher mean
scores than usual
care for dietary
adherence, (p <
.001).

Pictorial and
teach back
methods may be
easy, low-cost
additions to
usual care for
diabetes
education in low
health literacy
populations.
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Author(s)

Purpose

Sample/Setting

Park, J. & Zuniga,
J. (2016)

“to examine
and evaluate
studies
related to
picturebased health
education
materials for
people with
low health
literacy”
(p. 1)

A total of 11
articles were used
based on the
PRISMA Scoping
Review structure.

Design/Frame
work/intervent
ion
Systematic
Review:
Inclusion
criteria: English
language,
related to low
health literacy,
studies with
picture-based
health
education,
participants
18+, no reviews
or metaanalysis, and
not dental
related.

Variables/Instruments

Results

Implications

LOE

Variables: study
characteristics, study designs
and picture-based
development fields,
characteristics of pictographs,
health literacy assessment
tools, relationship between
pictography and health
education effect, and
effectiveness of pictography
for health education.

Information
regarding the use
of picture-based
health education
for people with
low health literacy
was limited. Of
the 11 studies
used in the
review, 10 studies
indicated that
using picturebased health
education for
people with low
health literacy had
a positive effect
on learning. No
effect sizes
calculated.

More studies are
needed with
standardized
literacy tools to
measure health
literacy. More
studies, better
designed studies
are needed to
measure the
effects of
picture-based
health education
on people with
low health
literacy. Picturebased health
education may
be effective for
people with low
health literacy.

V
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Author(s)

Purpose

Sample/
Setting

Scuhbbe, D.,
Scalia, P.,
Yen, R.W.,
Saunders,
C.H., Cohen,
S., Elwyn, G.,
van den
Muijsenbergh,
M., & Durand,
M. (2020)

To “assess
the effect of
pictorial
health
information
on patients’
and
consumers’
health
behaviors and
outcomes,
evaluate these
effects in
lower health
literacy
populations,
and examine
the attributes
of the
interventions”
(p. 1935)

Systematic
review and
metaanalysis of
42 RCTs
that
assessed the
differences
in standard
patient
education
methods
and the use
of pictorial
health
information
on
knowledge,
recall, and
adherence.

Design/
Framework/
Intervention
42 studies
included in the
meta-analysis
based on an
extensive search
strategy and data
extraction.
Authors
included risk of
bias
assessments.

Variables/
Instruments

Results

Implications

LOE

Variables: knowledge and
understanding, recall, and
adherence. The authors
then used the subgroup of
those with lower health
literacy to assess
knowledge and
understanding, recall, and
adherence. A total of 30
studies assessed
knowledge/understanding,
12 studies analyzed recall,
and 11 studies analyzed
adherence. 12 studies
were included in the
analysis of lower health
literacy populations.

Knowledge/Understanding with
continuous data: 30 studies
included standard mean
difference, SMD = .43, 95% CI
[.15, .72], (moderate effect size)
toward pictorial information. 16
studies with dichotomous data,
OR = 1.89, 95% CI [1.28,2.79],
in favor of pictorial information.
8 studies recall with continuous
data, SMD =. 31, 95% CI [.07,
.54], (small effect size). Four
studies recall with dichotomous
data, OR = 5.53, 95% CI [.52,
58.96], there was no statistical
significance. 6 studies adherence
with continuous data, SMD =
.67, 95% CI [.34, 1.67], no
increase in adherence. Pooled
effect of five studies that
included adherence as
dichotomous, OR = 1.50, 95%
CI [.62, 3.62], no significant
effect. Lower literacy subgroup:
improvements in
knowledge/understanding for
continuous data SMD = .96, 95%
CI [.34, 1.57], and for
dichotomous data, OR = 2.52,
95% CI [1.54, 4.11], no effect on
recall or adherence. No effect
sizes reported.

Using pictorial
health
information for
patient
education may
improve
patients’
knowledge and
understanding,
may slightly
improve recall
overall, and
does not seem
to improve
adherence. In
low health
literacy
populations,
pictorial health
information
may improve
knowledge and
understanding,
but did not
seem to
influence
recall and
adherence
overall.

I
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Authors

Purpose

Tae, J.W., Lee,
J.C., Hong, S.J.,
Han, J.P., Lee,
Y.H., Chung,
J.H., Yoon,
H.G., Ko, B.M.,
Cho, J.Y., Lee,
J.S., & Lee, M.S.
(2012)

"to assess the
effect of
patient
education
by using
cartoon
visual aids
on the
quality of
bowel
preparation”
(p. 804)

Sample/Setting

“Patients
scheduled for
screening
colonoscopy in a
health
examination
center”
(p. 804)

Design/
Framework/
Intervention
Randomized
Control Trial:
Patients assigned
to receive either
standard written
instructions on
bowel
preparation or
written
instructions
enhanced with
cartoon visual
education
instruction.
Total, of 205
patients. 103
group A, and 102
group B
(experimental
group)

Variables/
Instruments
The outcome
was
The Boston
Bowel
Preparation
Scale (BBPS)
and the
Universal
Preparation
Assessment
Scale (UPAS).
Endoscopists
were blinded to
which
instructions
patient received.
Two experienced
endoscopists
rated images and
rated bowel
preparation using
one of the two
scales.

Results

Implications

LOE

Those who received
the bowel preparation
instructions containing
cartoon visual
education instructions
had significantly better
scores on one of the
two scales used, BBPS
and UPAS. The mean
and median scores
using BBAS were
significantly different
in favor of the visual
aid, (p ≤ .01) and the
proportion of those
with “good” bowel
prep was higher in the
visual aid group, (p =
.02). For the UPAS
scale, the mean and
median scores using
UPAS were
significantly different
in favor of the visual
aid, (p ≤ .01) and the
proportion of of those
with “good” bowel
prep was higher in the
visual aid group, (p ≤
.01).

Visual aids may be
effective in education
for adequate bowel
preparation. Patients
who received visual
aids for education had
better scores on the
UPAS and BBPS
which lead to better
visualization of the
colon during
colonoscopy.
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Author(s)

Purpose

Sample/Setting

Watson P.W.B., &
McKinstry, B.
(2009)

“to carry out
a systematic
review of
intervention
trials
designed to
enhance the
recall of
medical
information”
(p. 235)

Data Sources:
Medline, Embase,
CINAHL,
PsychINFO,
Cochrane Library
from times frames
1950-2007.
Secondary searches:
relevant journals,
reference lists, and
papers/review
papers.

Design/Fram
ework/Interv
ention
Systematic
Review:
Inclusion
criteria:
R.T.C, C.T.,
or
randomized
trials.

Variables/Instruments

Results

Implications

LOE

Clinical setting involving
healthcare professionalpatient interactions. Needed
to have some form of P.E. in
an intervention to test its
effect on recall, knowledge of
clinical instruction,
consultation, or counseling
advice and if they
specifically measured recall
performance as an outcome.
34 studies met inclusion.
Sample sizes from 30 to 318,
measured “immediate recall”
to six-month recall, nine
intervention approaches
reviewed.

Written materials:
written materials
aid recall and the
addition of
pictures improves
recall for those
with literacy
problems. Audio
recordings are
helpful for some.
Simple is best.
Teach-back is
effective.
Personalized is
best. Extra
consideration
should be given to
those at risk for
low literacy skills
and high anxiety
situations. No
effect size
calculated.

Multiple
methods are
most effective.
Those with lower
literacy require
special
consideration.

V
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Appendix D
Summary of Effectiveness Table
Summary of Effectiveness
Intervention/Activity of
Interest/Rating
Visual aid to enhance
knowledge/understanding of
health information
“A” High quality:
Consistent, generalizable
results; sufficient sample
size for the study design;
adequate control; definitive
conclusions; consistent
recommendations based on
comprehensive literature
review that includes
thorough reference to
scientific evidence.

References

Level of Effectiveness for Implementation/Activity

1. Schubbe et al. (2020)
2. Dermody et al. (2021)
3. Krasnoryadtseva et al.
(2020)
4. Tae et al. (2012)
5. Negarandeh et al.
(22013)
6. Mbanda et al. (2021)
7. Houts et al. (2006)
8. Park, J. & Zuniga, J.
(2016)

1. Pictures significantly enhanced knowledge/understanding of health
information, especially for those with low health literacy
2. Comprehension overall was significantly improved with pictorial
discharge information when compared with standard advice.
3. Participants who saw an illustrated leaflet about gout were
significantly more likely to identify the cause of gout. Those who
saw a cartoon image were more likely to choose the correct
treatment for gout. No significant differences for the anatomical
drawing or CT scan images.
4. Patients who received colonoscopy preparation instructions with
cartoon instruction had better bowel preparation when compared to
those who received written instructions only.
5. Pictorial and teach back methods were significantly superior to
usual care for patients with diabetes.
6. In high-income countries, the use of pictograms significantly
improved comprehension/understanding of health educational
materials in low literacy populations. There were no statistically
significant differences in low literacy populations in middle and
low-income countries.
7. Pictures can aid in comprehension of medical information. It is
important to note some studies found pictures can distract from
information for poor or beginner readers. Simple drawings are most
effective.
8. Picture-based educational materials significantly improved
participants' understanding of their health.
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Intervention/Activity of
Interest/Rating
Visual aids to enhance recall
of health information
“B” Good quality:
Reasonably consistent
results; sufficient sample
size for the study design;
some control, fairly
definitive conclusions;
reasonably consistent
recommendations based on
fairly comprehensive
literature review that
includes some reference to
scientific evidence.

Visual aids to enhance
adherence to health
recommendations of care
team
“C” Low quality or major
flaws: little evidence with
inconsistent results;
insufficient sample size for
the study design;
conclusions cannot be
drawn

References
1. Schubbe et al. (2020)
2. Hill et al. (2016)
3. Houts et al. (2001)
4. Mbanda et al. (2021)
5. Houts et al. (2006)
6. Houts et al. (2006)
7. Watson & McKinstry
(2009)

1. Schubbe et al. (2020)
2. Dermody et al. (2021)
3. Tae et al. (2012)
4. Negarnadeh et al. (2013)
5. Mbanda et al. (2021)
6. Houts et al. (2001)
7. Houts et al. (2006)

Level of Effectiveness for Implementation/Activity
1. Pictures may increase recall, but the evidence presented in the
article was equivocal and did not show an increase for those with
low health literacy.
2. Pictograph-enhanced discharge instructions significantly
improved patient’s immediate recall, but there was no difference
in one-week recall between non-pictograph and pictograph
discharge instructions.
3. For those with low literacy levels, immediate recall was like that
of literate populations when using pictures to relay health
information. There were no differences 4-week recall.
4. Improved recall in low literacy populations with the use of
pictorial information in the US. In middle- and low-income
countries, there is no significant difference.
5. Those who read handouts with illustrations were significantly
more likely to remember what they read.
6. Mixed results on how pictures effect recall. Some studies show
positive results, others show no difference.
7. For those with literacy difficulties, including pictograms in
written material may overcome the difficulties.
1. Pictures did not significantly increase adherence, even in low
literacy populations.
2. Patients who received ED discharge instructions which included
pictorial information were more likely to adhere to discharge
instructions than those who received regular discharge instructions.
3. Those who received bowel preparation instructions which included
visual cartoon information in addition to written information had
better bowel preparation for colonoscopy than those who received
written instruction alone.
4. Pictorial and teach back interventions were significantly superior to
usual care as educational interventions for patients with diabetes
with respect to medication and dietary adherence.
5. Medication adherence had mixed results based on topic and country.
US and South Africa showed significant differences in adherence in

113
Intervention/Activity of
Interest/Rating

References

Level of Effectiveness for Implementation/Activity
medication labels and information regarding HIV/AIDS with
pictograms in low literacy populations. Other topics in other
countries showed significant adherence in diabetes, asthma, and
heart disease.
6. Patients who read a handout with illustrations were more likely to
follow the instructions than handouts without.
7. There may be a positive effect on adherence when pictures are
included in medical information.

Characteristics of visual
aids which enhanced
knowledge/understanding,
recall, or adherence
“A” High quality:
Consistent, generalizable
results; sufficient sample
size for the study design;
adequate control; definitive
conclusions; consistent
recommendations based on
comprehensive literature
review that includes
thorough reference to
scientific evidence.

1. Schubbe et al. (2020)
2. Krasnoryadtsvea et al.
(2020)
3. Houts et al. (2006)
4. Mbanda et al. (2021)
5. Houts et al. (2006)
6. Jusko Friedman et al.
(2011)
7. Park & Zuniga (2016)

1. All pictures that showed a positive effect had words associated with
them: 5-10 words with pictures and related to medication dosage
and timing were most effective.
2. Cartoons and anatomical drawings were the most effective overall in
conveying health information.
3. Pictures representing more simple actions may be more effective
than those with complex actions.
4. The most effective pictures included low literacy patients in the
development of the pictures for use. Pictograms and videos were the
most effective visual aids. Culturally acceptable, guess ability,
position and familiarity were important in the pictographs.
5. Those with lower literacy skills may be helped with the addition of
illustrations to handouts. Patients preferred messages that are
culturally sensitive and include representation of people like
themselves. Simplification of language was important in text
accompanying pictures.
6. Verbal instruction should only be used in conjunction with another
teaching method. The use of multiple teaching methods is a good
option for patient education. Pictures and illustrations are useful for
enhancing printed materials, especially for those with low literacy.
Illustrations should be non-ambiguous, accompanied by text, and
written in simple language. Patient-specific information and
culturally sensitive information should be used.
7. Most picture-based education materials are inadequate for those
with low health literacy and investigation should be completed as to
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Interest/Rating

References

Level of Effectiveness for Implementation/Activity
how best use picture-based education in people with low literacy.

Patient satisfaction
regarding visual aids
“B” Good quality:
Reasonably consistent
results; sufficient sample
size for the study design;
some control, fairly
definitive conclusions;
reasonably consistent
recommendations based on
fairly comprehensive
literature review that
includes some reference to
scientific evidence.

Health professionals’
experiences with drawing in
clinical practice.
“C” Low quality studies
contribute little to the
overall review of findings
and have few, if any, of the
features listed for high/good
quality.

1. Hill et al. (2016)
2. Krasnoryadtseva et al.
(2020)
3. Dermody et al. (2021)
4. Mbanda at al. (2021)
5. Houts et al. (2006)
6. Jusko Friedman et al.
(2011)

1. Patient satisfaction with non-enhanced and enhanced discharge
instructions was the same immediately after discharge. At one week
follow-up, patients with pictograph-enhanced discharge instructions
had higher satisfaction rate with the discharge instructions.
2. The leaflet containing a medical illustration was significantly more
appealing to the audience than those without medical illustration.
Leaflets with a cartoon and anatomical drawing were more visually
appealing to viewers than those with a CT image or no image. An
anatomical drawing included in the leaflet was significantly more
“helpful” than a cartoon image.
3. Patients who received ED discharge instructions with pictorial
information were reported higher satisfaction with discharge
instructions than those who received standard discharge instructions.
4. In two countries, patients with low literacy levels reported
satisfaction with pictures on medication labels.
5. Patients reported receiving handouts with pictures were significantly
more likely to read the handout than those without pictures.
6. Patients who receive patient-specific education have increased
satisfaction.

1. Kearns (2019)
2. Morag Lyon & Turland
(2020)

1. Professionals use drawings in patient education, as it is selective,
accessible, and personally relevant. Professionals feel there is an
emotional sensitivity to drawing and that it shows the patients an
offering of time and care. Some use drawings as a medium of
information exchange with colleagues and students. Some
practitioners report pleasure in drawing. Some practitioners noted
the standardization of care discourages drawings in the clinical
setting.
2. Most surgeons in the study use drawing in their routine practice.
Drawing allows them to create an audience-tailored, simplified
version of reality. Used in patient consent, peer communication,
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Intervention/Activity of
Interest/Rating

References

Level of Effectiveness for Implementation/Activity
post-operative and follow-up care, medico-legal purposes,
education, and planning operations. Drawing can be an efficient way
to communicate with patients and peers. Drawing images is an
efficient way of depicting shape, size, position, and orientation,
template (base) drawings may save time, improve consistency, and
help less artistic surgeons, surgeons should use relevant, legible
labels on their drawings, and surgeons were open to improving their
drawing skills through formal education.
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Appendix E
Guideline Review: Appraisal of Guidelines for Research and Evaluation (AGREE II) Instrument
Note: The AGREE II instrument was used independently by each author for appraisal of the “Patient Education Practice Guidelines for
Health Care Professionals” (Health Care Education Association, 2020). The responses in the first text boxes (in black) are from author K.C., and the
responses in the second text boxes (in blue) are from author S.G.
DOMAIN 1. Scope and Purpose
1. The overall objective(s) of the guidelines is (are) specifically described.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Not immediately clear in the introduction but can be found in “frequently asked questions” section.
Once found, the objective is clear.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Health intent, expected outcomes, and target populations are clearly identified as providing guidelines for education process to
front line health care workers, so knowledge is transferred to anyone needing care, and they can achieve optimum health.
2. The health question(s) covered by the guidelines is (are) specifically described.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The health question includes target population, intervention(s) or exposure(s), outcome(s), and health care setting or context.
It does not include comparisons.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Elements of target population (those seeking healthcare), intervention (APIE), outcomes (increased knowledge, improved
healthy behaviors, and optimized health) and health care setting (any) are covered. There were no comparisons found.
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3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically described.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The guideline specifically states, “all health care consumers including family, friends, neighbors, guardians, significant
other/partner, or anyone else designated to meet health care needs.”
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The guideline clearly states it is meant to provide direction to frontline healthcare providers and is meant to impact anyone
needing healthcare. The population is very general, and further restrictions are not relevant in this case.
Domain 2. Stakeholder Involvement
4. The guideline development group includes individuals from all relevant professional groups
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The development group includes RNs (PhDs, MAs, MSs, DNPs), MDs, PT, OT, Pharmacists, Patient advisors, Public Health,
Librarians, Health Information, and MBAs,
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The workgroup listed is diverse and multidisciplinary. Names, degrees, and institutions/locations are included. However, it is
not known what their role in the development of the guidelines was or what their expertise is. Although most have advanced degrees, it is
not clear if there are education specialists involved.
5. The views and preferences of the target population have been sought.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The only mention of target populations was a person entitled “patient advisor” in the workgroup. Otherwise, there is no
statement regarding target populations.
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1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: There is no statement or appendix identifying how healthcare provider preferences were sought or evaluated, but most of the
panel appears to be in healthcare. As far as patient populations or how they learn best, it is assumed this was identified through the vast
evidence-based research provided, but not directly by patients.
6. The target users of the guidelines are clearly defined.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The target users are “any health care professional who provides patient education.”
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Again, the target user audience is identified as frontline health care providers.
Domain 3. Rigor of Development
7. Systematic methods were used to search for evidence.
1
2
3
4
5
6
Strongly
Disagree
Comments: This information is not offered on the website or within this guideline.
1
2
3
4
5
6
Strongly
Disagree
Comments: There are no search strategies or methods identified.
8. The criteria for selecting the evidence are clearly described.
1
2
3
4
5
6
Strongly
Disagree
Comments: This information is not offered on the website or within this guideline.

7
Strongly
Agree
7
Strongly
Agree

7
Strongly
Agree
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1
2
3
4
5
6
Strongly
Disagree
Comments: There is no inclusion or exclusion criteria offered for chosen evidence.
9. The strengths and limitations of the body of evidence are clearly described.
1
2
3
4
5
6
Strongly
Disagree
Comments: The information is not offered on the website or within this guideline.
1
2
3
4
5
6
Strongly
Disagree
Comments: There is a large list of evidence, however no evaluation of the evidence.

7
Strongly
Agree

7
Strongly
Agree
7
Strongly
Agree

10. The methods for formulating the recommendations are clearly described.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: This information is not offered on the website or within this guideline.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: There is no mention of the development process or how recommendations were reached.
11. The health benefits, side effects, and risks have been considered in formulating the recommendations.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: This information is not offered on the website or within this guideline.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: There is no comparison of risk vs benefits. They do list the intended benefit of improved health optimization; however, the
guideline does not define what this means or how this is measured.

120
12. There is an explicit link between the recommendations and the supporting evidence.
1
2
3
4
5
6
Strongly
Disagree

7
Strongly
Agree

Comments: This information is not offered on the website or within this guideline.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Each recommendation is linked to a numbered list of references supporting it. There is no text summary/link.
13. The guidelines have been externally reviewed by the experts prior to its publication.
1
2
3
4
5
6
Strongly
Disagree
Comments: This information is not offered on the website or within this guideline.
1
2
3
4
5
6
Strongly
Disagree
Comments: There is no external review mentioned in the guideline.
14. A procedure for updating the guideline is provided.
1
2
3
4
5
6
Strongly
Disagree
Comments: This information is not offered on the website or within this guideline.
1
2
3
4
5
6
Strongly
Disagree
Comments: Procedure for future updates is not provided.

7
Strongly
Agree

7
Strongly
Agree

7
Strongly
Agree
7
Strongly
Agree
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Domain 4. Clarity of Presentation
15. The recommendations are specific and unambiguous.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Recommendations with examples are specific, clear, and unambiguous.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Recommended actions, purpose, population, and caveats are specific, clear, and unambiguous. No uncertainties are listed.
16. The different options for management of the condition or health issue are clearly presented.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: All conditions require some form of education. Education is useful for all patients and this guideline is broad. This is well
written, clear, and concise.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The guidelines are clear for management of many situations for patient education, however there is always a scenario that will
not fit. The guidelines are general enough to capture most needs.
17. Key recommendations are easily identifiable.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Easy to identify. Guidelines use a pneumonic. Bold font is used for major recommendations.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The recommendations are bolded and outlined well. Easy to follow. Specific recommendations are in summarized boxes and
grouped together appropriately.
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Domain 5. Applicability
18. The guideline describes facilitators and barriers to its application.
1
2
3
4
5
Strongly
Disagree
Comments: No discussion of facilitators or barriers.
1
2
3
4
5
Strongly
Disagree
Comments: Facilitators nor barriers were discussed

6

7
Strongly
Agree

6

7
Strongly
Agree

19. The guideline provides advice and/or tools on how the recommendations can be put into practice.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: There are implementation guides and appendices that are useful for implementation.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: The guideline provides explanations, examples, and scripts to assist with implementation, as well as additional tools and
resources to assist.
20. The potential resource implications of applying the recommendations have been considered.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: No resource implications are discussed on the website or within the guidelines. There are, however, a health economist and a
person with an MBA included in the guideline development group.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: It is not mentioned within the guidelines if there are cost, or other resource implications were discussed. There is a health
economist on the panel, but his role within the group is not defined.
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21. The guideline presents monitoring and/or auditing criteria.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: This information is not included on the website or within the guideline recommendations.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: There are no criteria offered for assessment of implementation, adherence to recommendations, impact of implementation, or
measurement definitions/frequencies.
Domain 6. Editorial Independence
22. The views of the funding body have not influenced the content of the guideline.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Unknown
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: There is no name of funding body or a statement a funding body did not influence content.
23. Competing interests of guideline development group members have been recorded and addressed.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Not recorded or addressed.
1
2
3
4
5
6
7
Strongly
Strongly
Disagree
Agree
Comments: Competing interests are not listed within the guidelines.
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Overall Guideline Assessment
1. Rate the overall quality of this guideline.
1
2
3
Lowest
possible
quality
1
Lowest
possible
quality

2

3

4

5

6

7
Highest
possible
quality

4

5

6

7
Highest
possible
quality

2. I would recommend this guideline for use.
Yes
Yes, with modifications
X
No
Notes: Would recommend this guideline for use with modifications, as it is simple, can be used for every setting where patients and their
support systems require education, and it is clear. I would like to see the missing information. There are good reference lists. The guideline
authors state “Over 10,000 articles and resources were reviewed to identify evidence-based practice for patient education”, but they leave
out their search strategies, selection criteria, review process, conflicts of interests, and many other pieces of information.
Yes
X
Yes, with modifications
No
Notes: This guideline is especially useful, well-written, and easy to follow. There was a talented panel and a large body of evidence used;
however, the workgroup did not describe their processes of evaluation. Though much of this occurred, valuable information was omitted. It
did not meet several of the appraisal’s requirements because of this. It would be beneficial for this guideline to be modified and updated
with the needed pertinent information to increase its quality and validity. I would highly recommend its use if more of these criteria could
be met. I would still consider its use in the current state, as the positive qualities of the assessment criteria seemed more pertinent for this
guideline than some of those unmet details. Much of the guideline is consistent with and emulates andragogy learned in graduate nursing
school and the literature for this project.
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Appendix F
Critical Appraisal of Evidence Table
Systematic Review and Meta-Analysis
Citation: Schubbe, D., Scalia, P., Yen, R.W, Saunders, C H., Cohen, S., Elwyn, G., van den Muijsenbergh, M., & Durand, M. (2020). Using
pictures to convey health information: A systematic review and meta-analysis of the effects on patient and consumer health behaviors and
outcomes. Patient Education and Counseling, 103, 1935-1960. doi: 10.1016/j.pec.2020.04.10
1. Is the review
Yes, the authors clearly state: “to assess the effect of pictorial health information on patients’ and consumers’
question clearly
health behaviors and outcomes” (p.1936). The authors also include a second and third aims “to differentially
and explicitly
evaluate these effects on lower health literacy populations” and “to examine the attributes of the pictorial health
stated?
interventions with a focus on attributes of the interventions associated with positive outcomes for lower health
literacy populations” (p. 1936).
2. Were inclusion
Yes, the authors included randomized controlled trials that assessed the effect of pictorial health information on
criteria appropriate adults and children. The authors did not limit outcomes included. The authors excluded studies without a control
for the review
and did not isolate the effect of pictorial health information. The authors also included a table entitled “Exclusion
question?
hierarchy” (p.1937) and rationale as to why studies were excluded.
3. Was the
Yes, the authors developed a search strategy with an information scientist from Dartmouth Biomedical
search strategy
Laboratories and completed a pilot search in Ovid MEDLINE. After the pilot search, the authors adapted the
appropriate?
initial search strategy and completed a search for PSYCinfo, Web of Science, CINAHL, Cochrane Database of
Systematic Reviews, Cochrane Central Register Controlled Trials, Cochrane Methodology Register, Database of
Abstracts and Reviews of Effectiveness, and ERIC through August 2018. The authors employed eight additional
search strategies. Two independent reviewers conducted a manual reference and “cited by” search of included
primary articles and relevant reviews, one independent reviewer searched key journals, grey literature, and other
relevant conference proceedings, one independent reviewer searched for RCTs in ClinicalTrials.gov and the
WHO International Clinical Trials Registry Platform, two independent reviewers conducted a manual search of
Google Scholar for full-text cross-disciplinary articles and documented an discrepancies, and two independent
reviewers screened titles and abstracts of all database searches for eligibility and screened full text articles for
inclusion. After these strategies were employed, more reviewers were employed to be a second reviewer on each
round of review and one additional reviewer resolved discrepancies.
4. Were the sources
Yes, the authors used an array of sources and resources to complete their search. They used Ovid MELINE,
and resources used PsycINFO, Web of Science, CINAHL, Cochrane Database of Systematic Reviews, Cochrane Register of
to search for
Controlled Trials, Cochrane Methodology Register, Database of Abstracts and Reviews of Effectiveness, ERIC,
studies adequate?
key journals, grey literature, relevant conference proceedings, ClinicalTrials,gov, WHO International Clinical
Trials Registry Platform, and Google Scholar.
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5. Were the criteria
for appraising
studies
appropriate?
6. Was critical
appraisal
conducted by two
or more reviewers
independently?
7. Were there
methods to
minimize errors in
data extraction?
8. Were the methods
used to combine
studies
appropriate?
9. Was the likelihood
of publication bias
assessed?
10. Were
recommendations
for policy and/or
practice supported
by the data?

11. Were the specific
directives for new
research
appropriate?

There was no mention of critical appraisal of the studies included, however, four independent assessors
considered and appraised the risk of bias of all included studies using the Cochrane Risk of Bias Tool after the
assessors were trained on use of the tool.
Not clear, but there was mention of many independent reviewers in the search strategy section who reviewed
screened full text articles. The authors also used Rayyan, a web application designed for screening systematic
review records. This web application website was reviewed, and it is not clear what is included in the “screening”
of systematic review records.
Yes, the authors utilized four independent reviewers to extract data from a pre-designed adapted form from the
Cochrane Effective Practice and Organization of Care (EPOC) collection checklist and the Template for
Intervention Description and Replication (TIDieR) checklist for characteristics of the pictorial health
interventions. This form was piloted with three articles before use in all articles. Discrepancies and
inconsistencies were resolved with discussion between reviewers.
Meta-analysis was completed in RevMan for any outcomes included in at least three studies. The authors
included calculations of continuous outcomes and dichotomous outcomes and various statistical tests for
standardized mean difference, pooled odds ratios and effect sizes, calculations for heterogeneity, 0.05 p-values,
and regression models for biases. The authors also used narrative synthesis for outcomes.
Yes, the authors assess publication bias and include funnel plots to explain publication bias. A p-value of < 0.05
was used to determine significant publication bias.
Yes. From the analysis, the authors found the evidence suggests pictorial health information increases knowledge
and understanding and recall for patients. The authors also found it does not influence adherence. They also
included a subgroup of those with low health literacy and the effect of pictorial health information significantly
increased knowledge and understanding, while it had no effect on recall or adherence. They also found that icons
were the most effective pictorial representation as well as those with fewer words (5-10). They found the use of
pictograms and visual information might be particularly helpful for those with lower literacy on comprehension.
Limitations: studies varied in their use of measures of health literacy with different studies using various
validated and unvalidated measures. Not all authors reported thoroughly their interventions or study
characteristics which has a major impact on determining the method of delivery and effect on outcomes. There
was heterogeneity of results and therefore need to interpret with caution. Strengths: broad search strategy, used
rigorous and tested standards (TIDieR checklist, PICOS criteria, exclusion of non-RCT studies).
Yes. They suggest interventions match the text or intended message, evaluate, and differentiate effects between
interventions that were only viewed once vs. those that were taken home, and assess for temporality of outcomes
collected. The research should also focus on assessing patient preferences on pictorial information and their
implementation in various settings.
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Citation: Dermody, S., Hughes, M., & Smith, V. (2021). The effectiveness of pictorial discharge advice versus standard advice following
discharge from the emergency department: A systematic review and meta-analysis. Journal of Emergency Nursing, 47, 66-75. doi:
10.1016/j.jen.2020.07.005
1. Is the review question clearly and
Yes. “to determine the effectiveness of pictorial discharge advice compared with standard
explicitly stated?
discharge advice on comprehension in the emergency department. We also sought to determine
the intervention effect of pictorial discharge instructions on compliance, patient satisfaction, and
ED revisits” (p.67).
2. Were inclusion criteria appropriate
Yes. Inclusion criteria: RCTs reporting on adults or children who presented to the ED and were
for the review question?
discharged home with instructions containing any type of pictorial discharge information vs.
standard discharge information. English only. Any other type of discharge information in
addition to standard instructions were excluded. Outcomes included: comprehension,
compliance/adherence, patient satisfaction, and ED reattendance rates.
3. Was the search strategy appropriate? Yes. Searched major databases for RCTs, pictorial information, ED using and/or. Search for
grey literature. Reference lists were studied.
4. Were the sources and resources used Yes. Searched major databases, reference lists, grey literature.
to search for studies adequate?
5. Were the criteria for appraising
Yes. Removed duplicates and compared studies against inclusion criteria.
studies appropriate?
6. Was critical appraisal conducted by
Yes. Full text of articles assessed by two reviewers independently.
two or more reviewers
independently?
7. Were there methods to minimize
Yes. Used a data extraction form which included study design, setting, participants, inclusion
errors in data extraction?
and exclusion criteria, description of intervention and comparison, data. Data extracted by two
independent reviewers.
8. Were the methods used to combine
Yes. Meta-analysis performed when more than one study included the same outcome measure.
studies appropriate?
Dichotomous data = RR and 95% CI, Continuous data = mean and 95% CI.
9. Was the likelihood of publication
Yes. ROB was low in two studies and unable to be determined for lack of information in 2
bias assessed?
studies.
10. Were recommendations for
Yes. There were significant differences between pictorial discharge information groups and
policy and/or practice supported by
those with standard discharge information.
the data?
11. Were the specific directives for
Yes. Further research recommended determining the effect of pictorial discharge on
new research appropriate?
reattendance rates and cost-effectiveness. Recommendations to complete rigorous high-quality
prospective randomized trials for quality improvement.
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Randomized Controlled Trials
Citation: Hill, B., Perri-Moore, S., Kuang, J., Bray, B.E., Ngo, L., Doig, A., & Zeng-Treitler, Q. (2016). Automated pictographic illustration
of discharge instructions with Glyph: Impact on patient recall and satisfaction. Journal of Medical Informatics Association, 23, 1136-1142.
doi: 10.1093/jamia/ocw019
1. Was randomization used for
Yes. Participants were assigned to either a control group and received discharge instructions per
assignment of participants to
standard practice in the hospital or an experimental group who received pictograph-enhanced
treatment groups?
discharge instructions. The pictograph-enhance discharge instructions were developed by a
University of Utah research team.
2. Was allocation to the treatment
No. It was not possible to conceal. If a patient was allocated to the interventional group, the study
group concealed?
RNs were required to complete a distinct set of discharge instructions for these patients, as they
had to add pictures to the standard instructions using computer software developed by a research
team.
3. Were treatment groups similar at
Yes. The treatment groups were all similar at baseline when considering gender, race, language,
baseline?
self-reported confidence in managing health, age, LOS, Charlson Comorbidity Index, number of
hospitalizations in the previous year, number of discharge medications. The groups significantly
differed on education levels with a significant difference (p = 0.012) in those below an education
level or above an education level of 12th grade, with the pictograph-enhanced group having more
participants with an “above 12th grade” educational level. When completing linear models of data,
the education level was used as a confounding variable.
4. Were participants blinded to
Yes, participants were blind to the treatment assignment.
treatment assignment?
5. Were those delivering treatment
No.
blind to treatment assignment?
6. Were outcome assessors blind to
Unknown.
treatment assignment?
7. Were treatment groups treated
Yes. Each group received a standard set of discharge instructions. They were then split into the
identically other than the
control group, who, again, received the standard set of discharge instructions or the interventional
intervention of interest?
group, who received the pictorial-enhanced discharge instructions. Each group was given 15
minutes with the second set of instructions and then asked questions to assess recall and
satisfaction.
8. Was follow up complete and, if
Follow-up was completed for each group at one week to test, again, recall and satisfaction using
not, were differences between
the same survey.
groups in terms of their follow up
adequately described and
analyzed?
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9. Were participants analyzed in
groups that to which they were
randomized?
10. Were outcomes measured in
the same way for treatment
groups?
11. Were outcomes measured in
reliable ways?
12. Was appropriate statistical
analysis used?
13. Was the trial appropriate, and
any deviations from the
standardized RCT accounted for in
the conduct and analysis of the
trial?

Yes.

Yes. Recall ratios were used for the recall portion. The recall ratio was used for both groups. The
ratios were the number of words a patient remembered divided by the number of total words in the
discharge instructions. The recall ratios were also tested and were normally distributed and
symmetric.
Yes.
Yes. The satisfaction scores were obtained from generalized linear models and adjusted for
educational levels.
The trial was appropriate, but the blinding was lacking. The only blinding completed was that of
the participants. It is unknown if those assessing the outcomes were blinded to the treatment
assignments.
Limitations: Lack of diversity (mostly white, above 12th grade education) and may not be
generalized to other populations. Recall may not be equated to comprehension and comprehension
may not translate into adherence or satisfaction. Even with the inclusion of illustrations, recall
rates were low in both groups. Small sample sizes. Strengths: RCT.

Citation: Tae, J.W., Lee, J.C., Hong, S.J., Han, J.P., Lee, Y.H., Chung, J.H., Yoon, H.G., Ko. B.M., Cho, J.Y., Lee, J.S., & Lee, M.S.
(2012). Impact of patient education with cartoon visual aids on the quality of bowel preparation for colonoscopy. Gastrointestinal Journal,
76(4), 804-811. doi: 10.1016/j.gie.2012.05.026
1. Was randomization used for
Yes. Patients were randomized by using a random-number generator.
assignment of participants to
treatment groups?
2. Was allocation to the treatment
Partly. The endoscopists were blinded to which instructions the patients received.
group concealed?
3. Were treatment groups similar at
There were no significant differences between the groups in sex, age, BMI (Body Mass Index),
baseline?
native language (Korean or English), or marital status.
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4. Were participants blinded to
treatment assignment?
5. Were those delivering treatment
blind to treatment assignment?
6. Were outcome assessors blind to
treatment assignment?
7. Were treatment groups treated
identically other than the
intervention of interest?
8. Was follow up complete and, if
not, were differences between
groups in terms of their follow up
adequately described and
analyzed?
9. Were participants analyzed in
groups that to which they were
randomized?
10. Were outcomes measured in
the same way for treatment
groups?
11. Were outcomes measured in
reliable ways?
12. Was appropriate statistical
analysis used?
13. Was the trial appropriate, and
any deviations from the
standardized RCT accounted for in
the conduct and analysis of the
trial?

No. Patients were unable to be blinded to treatment assignment.
Yes. The endoscopists were blinded to which instructions were given to the patients.
Yes. The endoscopists were blinded to treatment assignment.
Yes. Each group received a colonoscopy using the same bowel preparation method and endoscopy
technique.
Yes. Follow-up was completed on those requiring a second colonoscopy, as they found polyps
needing removal. For the second colonoscopy, all patients received cartoon instructions and those
who were in the control group initially had improved bowel preparation scores for the second
colonoscopy.
Yes. Each group was analyzed for the same outcome in the group to which they were randomized.

Yes. Standardized, validated scales were used by experienced endoscopists for both groups.

Yes. Standardized, validated scales used.
Yes. OR, 95% CI, and p-values computed.
Yes. Appropriate trial. There were no deviations to be accounted for in the trial.
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Citation: Negarandeh, R., Mahmoodi, H., Noktehdan, H., Hashmat, R., & Shakibazadeh, E. (2013). Teach back and pictorial image
educational strategies on knowledge about diabetes and medication/dietary adherence among low health literate patients with type 2
diabetes. Primary Care Diabetes, 7, 111-118. doi: 10.1016/j.pcd2021.110001
1. Was randomization used for
Yes. Patients were randomized by using computerized randomization software
assignment of participants to
treatment groups?
2. Was allocation to the treatment
group concealed?

Not possible.

3. Were treatment groups similar at
baseline?

There were no significant differences between the groups.

4. Were participants blinded to
treatment assignment?

No. Patients were unable to be blinded to treatment assignment.

5. Were those delivering treatment
blind to treatment assignment?

Not possible.

6. Were outcome assessors blind to
treatment assignment?

Yes.

7. Were treatment groups treated
identically other than the
intervention of interest?

Yes. Each group received diabetes education that included usual care. The intervention groups
received either pictorial or teach back interventions plus usual care.

8. Was follow up complete and, if
not, were differences between
groups in terms of their follow up
adequately described and
analyzed?

Yes. Follow-up was completed, as participants were asked to take a survey weeks after the
intervention to follow-up on adherence.

9. Were participants analyzed in
groups that to which they were
randomized?

Yes. Each group was analyzed for the same outcome in the group to which they were randomized.
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10. Were outcomes measured in
the same way for treatment
groups?

Yes. Evaluation tools were the same for each group.

11. Were outcomes measured in
reliable ways?

Partly. Non-validated questionnaires were used measuring two of the three outcomes. A validated
scale was used on the third outcome. Measurement of health literacy was completed using a
validated scale.
Yes.

12. Was appropriate statistical
analysis used?
13. Was the trial appropriate, and
any deviations from the
standardized RCT accounted for in
the conduct and analysis of the
trial?

Yes. Appropriate trial. There were no deviations to be accounted for in the trial.

Quasi-experimental
Citation: Krasnoryadtseva, A., Dalbeth, N., & Petrie, K.J., (2020). The effect of different styles of medical illustration on information,
comprehension, the perception of educational material, and illness beliefs. Patient Education and Counseling, 103, 556-562. doi:
10.1016/j.pec.2019.09.026
1. Is it clear in the study what is the
Yes. The causes were the different pamphlet types. The effects were perception, comprehension,
“cause” and what is the “effect” (i.e., and perceptions.
there is no confusion about which
variable comes first)?
2. Were the study participants included
Yes. There were no statistically significant differences between the four groups. The sample
in any comparison similar?
was a convenience sample.
3. Were the participants included in any
comparisons receiving similar
treatment/care, other than the
exposure or intervention of interest?
4. Was there a control group?

Yes. 11% of the participants had gout (the topic of the pamphlets) and 44% had a family
member with gout.

Yes. There was one arm of the study in which the participants received a pamphlet without
pictorial information.

133
5. Were there multiple measurements of
the outcome both pre and post
intervention/exposure?
6. Was follow up complete and if not,
were differences between groups in
terms of their follow up adequately
described and analyzed?
7. Were the outcomes of the groups
included in any comparisons
measured in the same way?
8. Were outcomes measured in a reliable
way?
9. Was appropriate statistical analysis
used?

No. There was no baseline measurement of the participant’s knowledge about gout before they
received the information regarding gout.
No follow up completed. The follow-up was not part of the study design.

Yes.

Yes.
Yes. One way ANOVA used as well as Chi-square test of independence.
Limitations: The images may not predict adherence over time, even if they enhance knowledge.
The population used was a convenience sample in a general population and may not be easily
compared in different settings or in patients. The choice of pictures used is not exhaustive, as
there are many other styles of pictorial information. Strengths: Added information on how the
style of picture may influence a user’s understanding of the material.

Citation: Houts, P.S, Witmer, J.T., Egeth, H.E., Loscalzo, M.J., & Zabora, J.R. (2001). Using pictures to enhance recall of spoken medical
instructions II. Patient Education and Counseling, 43, 231-242. doi:10/1016/S0738-3991(00)001713
1. Is it clear in the study what is the
Cause: Low literacy skills (less than 5th grade education)
“cause” and what is the “effect” (i.e., Effect: Remember large amounts of information for long periods of time with the help of
there is no confusion about which
pictograms.
variable comes first)?
2. Were the study participants included
Yes. All the study participants (29) were subjects recruited from an inner-city program for
in any comparison similar?
adults that teaches skills needed to obtain and maintain employment. All participants had taken
a standardized literacy test and had a 5th grade or less reading level. 21 participants completed
the study.
3. Were the participants included in any No.
comparisons receiving similar
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treatment/care, other than the
exposure or intervention of interest?
4. Was there a control group?

5. Were there multiple measurements of
the outcome both pre and post
intervention/exposure?
6. Was follow up complete and if not,
were differences between groups in
terms of their follow up adequately
described and analyzed?
7. Were the outcomes of the groups
included in any comparisons
measured in the same way?
8. Were outcomes measured in a reliable
way?
9. Was appropriate statistical analysis
used?

There was no control group. The authors conducted a study on pictures and recall and were
using information from the earlier study to presume pictograms assist in short-term and longterm recall for medical information.
No. The only testing completed pre-intervention was a reading level test.

The subjects were tested on immediate recall and recall after four weeks. 8 participants did not
complete the test at four weeks and the differences between the two groups were not statistically
significant.
Yes. All the outcomes are measured in the same way.

Yes. Outcomes were measured in a reliable way.

Systematic Reviews
Citation: Houts, P.S., Doak, C. C., Doak, L.G., & Loscalzo, M.J. (2006). The role of pictures in improving health communication: A review
of research on attention, comprehension, recall, and adherence. Patient Education and Counseling, 61, 173-190. doi:
10.1016/j.pec.2005.05.004
1. Is the review question clearly and
Yes. “to assess the effects of pictures on health communication” (p. 173)
explicitly stated?
2. Were the inclusion criteria
Yes. For each use of pictures, studies were reviewed that compared to just text (written or
appropriate for the review question?
spoken) to those that included text plus pictures. Studies that included comparing different types
of pictures were included. Studies comparing responses to pictures by different populations
included.
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3. Was the search strategy appropriate?

4. Were the sources and resources used
to search for studies adequate?
5. Were the criteria for appraising
studies adequate?
6. Was critical appraisal conducted by
two or more reviewers
independently?
7. Were there methods to minimize
errors data extraction?
8. Were the methods used to combine
studies appropriate?
9. Was the likelihood of publication bias
assessed?
10. Were recommendations for policy
and/or practice supported by the
reported data?

11. Were the specific directives for
new research appropriate?

ERIC, PUBMED, PsycINFO, ABI/INFORM (marketing) surveyed with key words. No limits
placed on time periods. Reference lists from articles chosen were reviewed. “Related articles”
reviewed from database searches. Only articles in peer-reviewed journals included. Research
and literature reviews included.
Yes. See number 3.
Critical appraisal not mentioned.
Critical appraisal not mentioned.

Method not mentioned.
Method not mentioned.
No.
Recommendations were not given, as there were only a small number of studies included on
some topics. As a result, the authors propose hypotheses, rather than recommendations: health
educators should look for ways to include pictures in their health communications, use the
simplest drawing or photographs possible, simplify language used with pictures, guide how
pictures are perceived and interpreted by the viewer, use cultural sensitivity, and health
professionals should be actively involved in creating the pictures they use.
Yes. More research needs to be completed regarding how pictures affect attention to
information, how pictures can facilitate comprehension of health-related information how
pictures affect recall of health-related information, and how pictures influence adherence of
health-related information.
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Citation: Watson, P.W.B, & McKinstry (2009). A systematic review of interventions to improve recall of medical advice in health care
institutions. Journal of the Royal Society of Medicine, 102(6), 235-243. doi: 10.1258/jrsm.2009.090013
1. Is the review question clearly and
Yes. “to carry out a systematic review of intervention trials designed to enhance recall of
explicitly stated?
medical information” (p. 235).
2. Were the inclusion criteria appropriate
Yes. Studies included were either RTCs, controlled trials (CT), or randomized trials (RT) (two
for the review question?
or more groups). Studies in a clinical setting involving health care professional-patient
interactions. Intervention included designed to test its effect on recall.
3. Was the search strategy appropriate?
Yes. Electronic databases included Embase, CINAHL, and Cochrane Library with timeframes
through 2007. Listed detailed strategy in an appendix.
4. Were the sources and resources used to Yes. See number 3.
search for studies adequate?
5. Were the criteria for appraising studies
Critical appraisal not mentioned.
adequate?
6. Was critical appraisal conducted by two Critical appraisal not mentioned.
or more reviewers independently?
7. Were there methods to minimize errors Method not mentioned.
data extraction?
8. Were the methods used to combine
Method not mentioned.
studies appropriate?
9. Was the likelihood of publication bias
No.
assessed?
10. Were recommendations for policy
Yes. Written material can aid recall, however, those with low literacy may not benefit from
and/or practice supported by the
written materials. Adding pictures to written materials may aid in overcoming literacy problems
reported data?
with written materials. Audio recordings may be useful in some populations and situations.
Simple communication with concrete terms may be effective along with repetition. Asking
patients to repeat advice may be effective. Building confidence in patients may aid recall.
Personalization is important. Use of acronyms and mind maps may be useful in specific
situations. Extra consideration should be given to those who are elderly, have low literacy skills,
and are anxious.
11. Were the specific directives for new
Yes. Further research should be completed on newer technologies. Further research should be
research appropriate?
conducted with a developed cognitive educational intervention incorporating some of the
techniques listed in this study.
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Citation: Jusko Friedman, A., Cosby, R., Boyki, S., Hatton-Bauer, J., & Turnbull, G. (2011). Effective teaching strategies and methods of
delivery for patient education: A systematic review and practice. Journal of Cancer Education, 26, 12-21. doi: 10.1007/s13187-010-0183-x
1.Is the review question clearly and Yes. “to determine effective teaching strategies and methods of delivery for patient education
explicitly stated?
(PE)” (p. 12).
2.Were the inclusion criteria appropriate Yes. English language. Systematic reviews or meta-analyses that examined teaching strategies
for the review question?
and methods of delivery for PE. Not limited to oncology. Specific outcome criteria were not used
as inclusion criteria. Comparisons between teaching intervention versus standard care and/or
teaching interventions versus another teaching intervention.
3.Was the search strategy appropriate?
Yes. Medline, Embase, CINAHL, HealthSTAR through May 2009. Appendix included.
4, Were the sources and resources used to Yes.
search for studies adequate?
5.Were the criteria for appraising studies Not mentioned.
adequate?
6.Was critical appraisal conducted by two Not mentioned.
or more reviewers independently?
7.Were there methods to minimize errors Not mentioned.
data extraction?
8.Were the methods used to combine Not mentioned.
studies appropriate?
9.Was the likelihood of publication bias Not mentioned. It was mentioned that “this document underwent external review and was sent to
assessed?
several targeted peer reviewers considered to be clinical and/or methodological experts on the
topic. Feedback was also obtained through a brief online survey of healthcare professionals who
are the intended users of the guideline” (p. 13).
10.Were recommendations for policy Yes. The authors extensively discussed the data and studies included. The results” computers can
and/or practice supported by the reported be an effective PE strategy when tailored to the individual, audiotapes of consultations can be
data?
effective for recall and verbal education, videotapes can be effective, tailored printed materials
can be effective and should be prepared at an appropriate reading level for the general
population, new patient information packages when provided before appointments can be useful,
verbal instruction should only be used in conjunction with another teaching method,
demonstrations can be useful, multiple strategies are a good option for PE, pictures and
illustrations are useful for enhancing printed materials, especially for those with low literacy,
illustrations should be non-ambiguous and should be accompanied by limited text in simple
language, PE should be tailored to patient specific situation and culturally sensitive. PE should
include multiple teaching strategies.
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11.Were the specific directives for new Not mentioned.
research appropriate?

Citation: Mbanda, N., Dada, S., Bastable, K., Ingalill, G.B., & Schlosser, R.W. (2021). A scoping review of the use of visual aids in health
education materials for persons with low literacy levels. Patient Education and Counseling, 104, 998-1017. doi: 10.1016/j.pec.2020.11.034
12.
Is the review question clearly and Yes. “to conduct a scoping review on the literature on visual aids in health education programs
explicitly stated?
for persons with low-literacy” (p. 998).
13.
Were the inclusion criteria
Yes. Table 1, p. 1000.
appropriate for the review question?
14.
Was the search strategy
Yes. Africa Wide information, CINAHL, ERIC, MEDLINE, PsychINfo, PubMed. Figure 1, p.
appropriate?
1001.
15.
Were the sources and resources
Yes. See number 3.
used to search for studies adequate?
16.
Were the criteria for appraising
Critical appraisal not mentioned.
studies adequate?
17.
Was critical appraisal conducted
Critical appraisal not mentioned.
by two or more reviewers
independently?
18.
Were there methods to minimize
Yes. Two independent reviewers and disagreements discussed and agreed upon.
errors data extraction?
19.
Were the methods used to
Yes. Discussed on p. 1001. Combination included literacy scales, income levels, visual aid
combine studies appropriate?
designs, interventions.
20.
Was the likelihood of publication No.
bias assessed?
21.
Were recommendations for policy Yes. Visual aids developed with persons with low literacy skills show statistically significant
and/or practice supported by the
improvements in medication adherence and comprehension. Pictograms and videos were the
reported data?
most effective visual aids.
22.
Were the specific directives for
Yes. More research on how to obtain consent in low literate and low health literate populations.
new research appropriate?
Health literacy tools should be validated in other languages than English. Visual aid research is
limited after 2014 for LMIC and low health literate populations and more research on these
groups and visual aids for education should be conducted.
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Citation: Park, J., & Zuniga, J. (2016). Effectiveness of using picture-based health education for people with low health literacy: An
integrative review. Cogent Medicine, 3. doi: 10.1080/2331205X.20161264679
1. Is the review question clearly and
Yes. “to examine and evaluate studies related to picture-based health education materials for
explicitly stated?
people with low health literacy” (p.1).
2. Were the inclusion criteria
Yes. English language, related to low health literacy, using picture-based health education, adult
appropriate for the review question?
populations, not reviews or meta-analyses, not dental related.
3. Was the search strategy appropriate?
Yes. PubMed, CINAHL, ERIC, and hand searching references through October 2015. Included
search terms.
4. Were the sources and resources used
Yes. See number 3.
to search for studies adequate?
5. Were the criteria for appraising
Critical appraisal not mentioned.
studies adequate?
6. Was critical appraisal conducted by
Critical appraisal not mentioned.
two or more reviewers
independently?
7. Were there methods to minimize
Method not mentioned.
errors data extraction?
8. Were the methods used to combine
Method not mentioned.
studies appropriate?
9. Was the likelihood of publication bias No.
assessed?
10. Were recommendations for policy 11 studies included. Of the 11, 10 showed positive effects on using pictorial information in
and/or practice supported by the
health education in low health literate populations and most studies focused on adherence to
reported data?
medications.
11. Were the specific directives for
Yes. More studies on pictorial health information and its impact on different populations with
new research appropriate?
low health literacy, for example, the elderly, non-English speaking.
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Qualitative Research
Citation: Kearns, C. (2019). Is drawing a valuable skill in surgical practice? 100 surgeons weigh in. Journal of Visual Communication in
Medicine, 42(1), 4-14. doi: 10.1080/17453054.2018.1558996
1. Is there congruity between the stated
Yes. The author notes drawing has been used in medical practice for centuries and there is little
philosophical perspective and the
information on the role of drawing including prevalence, purpose, and perceived value. A survey
research methodology?
was designed to explore these topics in surgeons.
2. Is there congruity between the
Yes. The author would like to explore the prevalence, meaning, purpose, and value. A survey
research methodology and the
with free text options for further free text information.
research question?
3. Is there congruity between the
Yes. The methodology was the survey. The survey was used to collect information.
research methodology and the
methods used to collect data?
4. Is there congruity between the
Yes. The representation and analysis represent the information collected in the survey.
research methodology and the
representation of and analysis of
data?
5. Is there congruity between the
Yes. The questions and free text were taken from the survey and used for interpretation.
research methodology and
interpretation of results?
6. Is there a statement locating the
Yes. The researcher is a fellow at the College of Medicine and Veterinary Medicine in Scotland
researcher culturally or theoretically? and a medical illustrator.
7. Is the influence of the researcher on
No. This is not addressed.
the research, and vice versa
addressed?
8. Are the participants and their voices
The author indicates this may be a limitation to her study, as the method of data collection was
adequately represented?
open to potential self-selection bias from surgeons who are interested in drawing. There were
also some specialties less represented than others and some of the information may not be
generalizable to under-represented specialties. The distribution of the survey relied on a chainlike process where one surgeon would pass along the survey to other surgeons.
9. Is the research ethical according to
There is no mention of ethical considerations, but there are no ethical issues regarding this
the current criteria or for recent
research.
studies and is there evidence of
ethical approval by an appropriate
body?
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10. Do the conclusions drawn in the
research report flow from the analysis
or interpretation of the data?

Yes. The author describes in detail how the responses were categorized, and the free text data
was extracted and used. Results: Most surgeons surveyed use drawings in their practice. The
drawings allow information to be filtered to create audience-tailored and simplified
representations of reality. Many domains of use were identified: consent, peer communication,
post-op and follow-up care, medico-legal communication, education, and planning operations.
Drawing can be an easy, convenient, and effective way to communicate with patients and peers.
Images are efficient tools for communicating visuospatial information. Template “base
drawings” may save time, improve consistency, and help less artistic surgeons. Surgeons should
orientate the viewer with relevant, legible labels. Surgeons were open to improving their drawing
skills with more formal training.

Citation: Morag Lyon, P., & Turland, M. (2020). Visualising the body: Health professionals’ perceptions of their clinical drawing practices.
Medical Humanities, 46, 464-463. doi: 10.1136/medhum-2019-01165.
1. Is there congruity between the stated
Yes. The primary aim of the study was “to investigate a territory about which very little appeared
philosophical perspective and the
to be published, the focus was on carrying out a deep exploration of the individual perspectives
research methodology?
of a small group of participants” (p. 455)
2. Is there congruity between the
Yes. See above.
research methodology and the
research question?
3. Is there congruity between the
Yes. In-depth interview was the appropriate method to gather a “rich description.”
research methodology and the
methods used to collect data?
4. Is there congruity between the
Yes. The methodology of theme extraction was explained in detail.
research methodology and the
representation of and analysis of
data?
5. Is there congruity between the
Yes. The authors independently reviewed the verbatim transcripts and extracted themes. After
research methodology and
this, they completed a second round together for agreements.
interpretation of results?
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6. Is there a statement locating the
researcher culturally or theoretically?
7. Is the influence of the researcher on
the research, and vice versa
addressed?
8. Are the participants and their voices
adequately represented?
9. Is the research ethical according to
the current criteria or for recent
studies and is there evidence of
ethical approval by an appropriate
body?
10. Do the conclusions drawn in the
research report flow from the analysis
or interpretation of the data?

One of the authors is a professor at a school of art in Brighton, UK.
No. This is not addressed.

Yes. This was an in-depth interview process.
Yes. The authors state ethical approval was granted.

Yes. Themes were developed. The themes were: Effective explanation for patients through
drawing: selective, accessible, and personally relevant. The emotional sensitivity of the drawing:
an offering of time and care. Drawing as a tacit medium of information exchange with colleagues
and students. Pleasure in drawing. Standardization of information and impact in discouraging
clinical drawing.

From University of Adelaide, JBI (n.d.). Critical Appraisal Tool.
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Appendix G
Analysis of Utility/Feasibility
Analysis of Utility/Feasibility
Intervention

Citation(s)

Finding(s)

Fit with
Setting

Fit with
Sample

Feasibility of
Implementation

Benefits

Risks

Resources
Needed

Teaching plan Healthcare
utilizing
Education
evidence-based Association
teaching
(2021). Patient
strategies using a education
multi-modal
practice
approach
guidelines.

Best practices: Yes
use multi-modal
approach
including
pictures,
illustrations, 3D
models, and
imaged

Yes

Feasible to utilize
simple, standardized
drawings that can be
personalized to
patient-specific
problems. Use multimodal approachverbal, written, visual

Enhance
knowledge,
recall,
adherence,
patient
satisfaction.

None

Paper, writing
utensil, copier

Use of pictorial Schubbe et al.
information.
(2020)

Knowledge and Yes
recall increased

Yes

Feasible to include
pictorial information
to enhance patient
education.

Enhance patient None
knowledge and
recall

Paper, writing
utensil, copier

Use of pictorial Schubbe et al.
information in (2020)
low health
literacy
population

Knowledge
increased for
lower health
literacy
population.

Yes

Feasible to include
pictorial information
to enhance patient
education in low
health literacy
populations.

Enhance patient None
knowledge in
low health
literacy
populations.

Paper, writing
utensil, copier

Yes
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Intervention
Picture-based
educational
materials

Citation(s)

Finding(s)

Fit with
Setting

Fit with
Sample

Feasibility of
Implementation

Benefits

Risks

Resources
Needed

Park & Zuniga
(2016)

Picture-based
Yes
educational
materials
significantly
improved
patients’
understanding of
their health.

Yes

Feasible to include
picture-based
educational materials
for patient education

Enhance patient None
knowledge in
low health
literacy
populations

Paper, writing
utensil, copier

Pictorial
Dermody et al.
discharge advice (2021)

Pictorial
Yes
discharge advice
improved
comprehension,
adherence, and
patient
satisfaction with
the discharge
advice

Yes

Feasible to include
pictures in patient
education

Enhance
None
comprehension,
adherence, and
satisfaction with
information.

Paper, writing
utensil, copier

Pictorial
Hill et al. (2016) PictographYes
discharge advice
enhanced
discharge
instructions
increased patient
understanding
and satisfaction.

Yes

Feasible to include
pictograph-enhance
patient education.

Enhance patient None
understanding
and satisfaction
with
information.

Paper, writing
utensil, copier.

Cartoon visual
educational
instruction

Yes

Not feasible to include Enhance patient None
cartoons, but feasible adherence with
to include simple
treatment with
drawings like
use of visual
cartoons.
information

Paper, writing
utensil, copier.
Not including
cartoons, but
simple
drawings.

Tae et al. (2021) Patient education No
with cartoons
(visual
information)
effectively
increased
adherence
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Intervention

Citation(s)

Pictographs to
increase recall

Houts et al.
(2001)

Finding(s)

Fit with
Setting

People with low No
literacy skills
can, with the help
of pictographs,
recall large
amounts of
medical
information over
significant
periods of time

Fit with
Sample

Feasibility of
Implementation

Benefits

Risks

Resources
Needed

No

Feasible to include
pictograph
information in patient
education

Enhance patient None
recall with the
use of pictograph
information

Paper, writing
utensil, copier.

Use of pictures to Krasnoryadtseva
aid in
et al. (2020)
comprehension
of health
information

No

Feasible to include
Enhance patient None
pictures in patient
knowledge
education. It is
feasible to include
simple pictures with
anatomical drawings.

Paper, writing
utensil, copier

Effective
teaching
strategies

Yes

Feasible to utilize
these strategies when
developing patient
education materials

Paper, writing
utensil, copier

Pictures aid in No
the
understanding of
health
information.
Simpler pictures
and anatomical
drawings convey
the best
information.
Jusko Friedman Verbal
Yes
et al (2011)
instruction alone
not effective.
Simple.
Culturally
specific, use
multiple
strategies

Enhance patient None
knowledge,
recall,
adherence, and
satisfaction.
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Intervention
Use of
pictograms in
low health
literacy
populations

Citation(s)
Watson &
McKinstry
(2009)

Effectiveness of Houts et al.
pictures on
(2006)
recall, and
knowledge

Finding(s)

Fit with
Setting

Fit with
Sample

Feasibility of
Implementation

Benefits

Risks

Resources
Needed

Picture-based
Yes
health
information may
overcome
comprehension
issues in low
health literacy
populations

Yes

Feasible to include
Enhance patient None
pictures in low health knowledge
literacy populations

Paper, writing
utensil, copier

Pictures used for No
patient education
can increase
recall and
knowledge,
especially for
low health
literacy
populations. Best
use: minimize
distraction
details, use
simple language,
link pics and text,
include patients
from target
population in
design

No

Feasible to use
Enhance patient None
pictures for patient
recall and
education to increase knowledge.
recall and knowledge.
Design pictures using
simple language,
minimize distraction,
link pictures and text

Paper, writing
utensil, copier
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Intervention

Citation(s)

Finding(s)

Fit with
Setting

Fit with
Sample

Effectiveness of Negarandeh et al. Pictures added to No
pictures on
(2013)
usual care can
knowledge and
increase recall
adherence in low
and knowledge in
health literacy
low health
populations
literacy
populations.

Yes

Use of visual aids Mbanda et al.
in health
(2021)
education for
people with low
literacy

Yes

Pictures
Yes
improve
medication
adherence, and
comprehension.
Pictograms and
videos most
effective visual
aids

Feasibility of
Implementation

Benefits

Risks

Feasible to use
Enhance
None
pictures in patient
knowledge and
education in addition adherence in
to usual care (verbal patients.
and written
instruction) to increase
knowledge and
adherence in low
health literacy
populations.
Feasible to use
Enhance
None
pictures in health
comprehension
education.
and some recall
in patients

Resources
Needed
Paper, writing
utensil, copier

Paper, writing
utensil, copier
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Appendix H
Iowa Model Permissions

Kimberly Jordan - University of Iowa Hospitals and Clinics <survey-bounce@survey.uiowa.edu>
Thu 12/2/2021 8:28 AM

To: Clifford, Kristin M

You have permission, as requested today, to review and/or reproduce The Iowa Model of Evidence-Based Practice to Promote Quality
Care (Revised 1998). Click the link below to open.
The Iowa Model of Evidence-Based Practice to Promote Quality Care (Revised 1998)
Copyright is retained by University of Iowa Hospitals and Clinics. Permission is not granted for placing on the internet.
Reference: Titler, M. G., Kleiber, C., Steelman, V. J., Rakel, B.A., Budreau, G., Everett, L. Q., ...Goode, C. J. (2001). The Iowa model of
evidence-based practice to promote quality care. Critical Care Nursing Clinics of North America, 13(4), 497-509.
In written material, please add the following statement:
Used/reprinted with permission from the University of Iowa Hospitals and Clinics, copyright 1998. For permission to use or reproduce,
please contact the University of Iowa Hospitals and Clinics at 319-384-9098.
Please contact UIHCNursingResearchandEBP@uiowa.edu or 319-384-9098 with questions.
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Appendix I
Patient Survey

Patient Survey
****The following questions are about the education you received from the provider during team
rounds today.
1.

I am a patient_____ I am a family member of a patient_____ (Place “X” next to correct answer)

2.

Did the provider give you any education today?
_____ yes
_____ no

3.

Did the provider draw or use any pictures when doing education with you today?
____ yes
____ no

Please rate statement
below:
1. I am satisfied with the education.
2. I understand the medical
condition explained.
3. I will remember the education.
4. I can use the education when I go
home.
5. I can repeat this education to my
family.
6. The provider spent the right
amount of time with me.

Strongly Disagree Undecided Agree Strongly
Disagree
Agree
1
2
3
4
5
1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1

2

3

4

5

Please provide any additional comments/feedback:
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Appendix J
Provider Survey

Provider Survey Post Visual Aid Intervention

Please rate statement below:
1.I am satisfied with the process of providing visual education
during rounds.
2. I am satisfied with the time spent providing visual
information during BTR.
3. The visual tools provided were helpful.
4. The patient benefited from the visual aid intervention.
5. I will continue utilizing visual aids with verbal education
during patient rounds.
Please provide any additional comments/feedback:

Strongly
Disagree
1

Disagree

Undecided

Agree

2

3

4

Strongly
Agree
5

1

2

3

4

5

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5
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Appendix K
Timeline Gantt Chart
Timeline

**As of 2/27/22 timeline is behind by approximately 1.5 months pending IRB approval.
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Appendix L
Project Budget
Project Budget
Item
Paper
Pens/Pencils/Writing Utensils
Copies
Thank-you gifts

Projected Amount
$50.00
$50.00
$100.00
$150.00
Total:
$350.00
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APPENDIX M
SSD Lesson Plan
SSD Lesson Plan
Purpose
To provide nursing, case management, and hospitalist/provider teams with information regarding the implementation of the use of visual aids for patient
education by the provider during bedside team rounding.
Goal
Education will assist the stakeholders in understanding the rationale for the intervention, the intervention and process, and the role of each stakeholder.
Objectives:
By the end of this education
session, stakeholders will be able
to:
Identify the rationale behind the
use of visual aids in patient
education

Content Outline

Method of
Instruction

Time

Resources

Definition of health
literacy
Identify those at risk
of low health literacy

PowerPoint/Lecture

5 minutes

Information
from Healthy
People 2030
AHRQ
Toolkit

Understand the intervention and
process

Describe the
intervention and the
process

PowerPoint/Lecture
Handouts with table
and explanation

5 minutes

Handout
Discharge
booklet

Understand the role of each
member of the team

Describe each
member’s role
(nurse, physician,
care management,
students, and Dr.
Bates)

Role play

5 minutes

Care
management
computer
cart, folders
with
drawings,
discharge
booklets,
volunteers for
role play
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Appendix N
Drawings
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Note: Drawings and permissions provided by Dr. Allan Bates, personal communication (2021).

