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ABSTRACT
Objectives: The effectiveness of pictograms to enhance the recall of infor-
mation through a review of the literature was evaluated. Methodology: A
search was conducted using “Pictogram” AND “Recall” on PubMed, SCOPUS,
and Web of Knowledge databases. Additional searches were conducted on
the above-mentioned databases and on Google Scholar using various com-
binations of key words “pictorial’, “picture’, “aid”, “memory” and “medication”.
The main inclusion criterion was recall measurement. Results: Nineteen
articles were analyzed. Ten studies measured immediate/short-term recall;
five compared immediate/short-term to long-term recall; and four measured
only long-term recall. Eight measured cued recall of pictograms and eleven
measured free recall. Three studies failed to support pictograms as means
to enhance recall for all subjects regardless of demographic characteristics.
Recall abilities of elderly participants were lower than young individuals.
Literacy level, education level, prior knowledge, and cultural familiarity
are factors that may influence pictogram recall. Conclusion: Pictograms
enhance patients’recall of information. Professionals using pictograms in
healthcare settings should consider 1) educating patients about pictograms;
2) providing patients with pictorial cues; 3) measuring free recall with “true”
method; 4) assessing patient’s reading, education level, and prior knowledge
of pictograms; 5) using text and pictograms; 6) and having special consider-
ations for the elderly.
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INTRODUCTION

Difficulties in comprehending medication information often lead to medica-
tion errors, misinterpretation of instructions and/or symptoms, and lesser
self-care behavior (Bains & Egede, 2011; Wolf, Feinglass, Thompson, & Baker,
2010). Hence effective communication of medication information is key in
assuring patients’ understanding of their medication regimen and the safe
and effective use of their medications. Effective communication of medica-
tion information is derived from factors stemming from both the patient
and the healthcare provider. Patient factors such as knowledge, literacy, nu-
meracy, cognitive skills, language barriers, beliefs on health, specific health
conditions, and socio-economic factors (such as social connectedness,
access to health care, age, education, immigration status and employment)
influence health literacy and, consequently, communication with healthcare
providers (Volandes & Paasche-Orlow, 2007). Factors external to the patient
that influence health communication effectiveness are the provider’s com-
munication skills, complexity of health information, characteristics of the
healthcare setting, system demands and expectations upon patients, as well
as time pressures upon health care professionals that may limit the building
of a relationship with the patient (Makoul, 2001).

Unfortunately, too many people do not have the necessary
health literacy skills to make informed decisions about their health and do
not adequately understand health information received from their health-
care provider (Canadian Council on Learning, 2008; Statistics, 2006). One
solution identified to support health literacy is to reduce demands placed
on individuals (US Department of Health and Human Services, 2008). Pic-
tograms can be used to simplify the process; they are symbols and pictures
often combined with simple text to support verbal and written information
to help the transmission of health and medication information and support
communication between healthcare providers and patients. It is assumed
that humans have a cognitive preference for picture-based rather than text-
based information (Peter S Houts, Doak, Doak, & Loscalzo, 2006b); however,
research on the impact of using pictograms on comprehension and recall
has yielded contradictory results. Indeed, some studies have reported no
impact of using pictograms on improving health messages comprehension
(Friedmann, 1988; Hardie, Gagnon, & Eckel, 1979; Sansgiry & Cady, 1995;
Wogalter, Kalsher, & Racicot, 1992).

Recall is the process of retrieving individual words or picture
elements from memory and is closely related to comprehension, which is
the process of interpreting the meaning of words or pictures to understand
their collective meaning (Peter S Houts, Doak, Doak, & Loscalzo, 2006a). Pa-
tients with complex medication regimes and with low health literacy levels
may have difficulty recalling all verbal instruction from memory (Ley, 1982;
Board on Population Health and Public Health Practice, 2013; The Institute
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of Medicine, 2004). Research shows that patients can only recall 29% to 72%
of information they receive, with recall rates decreasing as the quantity of
information increases (Sadoski & Paivio, 2000). The aim of the literature re-
view is threefold. First to provide an overview of the literature on the impact
of using pictograms to enhance recall of written information. Second to
structure the information in such way that research contributions can easily
be found and compared to each other. Thirdly to identify challenges and
elements that need to be explored in order to further refine knowledge into
this area of research.

MEASURING PICTOGRAM RECALL

There is no consensus on the best methodology to measure recall of
pictograms. However, the literature shows some common elements in the
methodology, which includes presentation of information (either study

or training phase) followed by a recall test which may take place the same
day (immediate/short-term recall) or later (long-term recall). A recall test
may consist of free recall or cued recall. Free recall is repeating information
from complete memory, whereas cued recall is repeating information from
paired-associate cues such as pictures or pictograms (Peter S Houts et al.,
2006b). Both types of tests can be used to measure immediate/short-term
or long-term recall. To measure immediate or short-term recall, a distraction
phase should occur between the presentation phase and the testing phase.
This is to ensure the recall test is measuring memory storage, rather than
working memory. Working memory is the ability to store new information,
to retrieve previously stored information, and to hold information with
awareness (Lesch, 2003a)particularly by the elderly. The studies analyzed in
this review measured recall effectiveness of pictograms in different
populations, which include young adults and the elderly, high literate and
low literate subjects, highly educated and poorly educated subjects, and
actual patients.

COGNITIVE THEORIES

The use of pictograms to enhance recall is supported by various psychol-
ogy theories including Paivio’s Dual Coding Theory (the pictorial superiority
effect) and Wickens’' Redundant Theory. Allan Paivio proposed the Dual Cod-
ing Theory in 1971 and has performed many studies to support it (Paivio,
Rogers, & Smythe, 2013a). The theory states that information is processed by
two coding systems: 1) a verbal system and 2) a nonverbal system. Activa-
tion of one system can trigger activation in the other system. Dual Coding
Theory also suggests that pictures trigger activation of both coding systems
much better than words, resulting in improved recall of information (Sadoski
& Paivio, 2000). Recalling information better from pictures than words is
known as the “pictorial superiority effect” (Paivio, Rogers, & Smythe, 2013b);
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this theory was expanded by Nelson in 1976 (Nelson, Reed, & Walling, 1976).
Nelson's experiments suggested that the meaning representations for simple
pictures and their labels may be identical, and that the pictorial superior-

ity effect is related to the qualitative superiority of the sensory codes for
pictures (Lesch, 2003b; Nelson et al., 1976) particularly by the elderly. The
evidence of dual coding provided by Paivio suggests that pictograms with
associated text could provide optimal processing and improve recall of
medication information.

Similar to Paivio’s theory is Christopher Wickens’ theory which
is based around redundancy. His theory states that words associated with
pictures present information in two ways simultaneously, hence redundant
communication. Depending on the situation or subject’s cognitive prefer-
ences, the spatial information depicted by pictures is more effective than the
semantic information depicted by words or vice versa. Having both forms of
communication (text and pictures) allows an individual to extract informa-
tion from the presentation method most beneficial for them. Wickens states
that redundant communication (pictures and text) enhances recall over text
or pictures alone (Wickens, Hollands, Banbury, & Parasuraman, 2015).

MEHTODOLOGY

A narrative review of the literature, informed by Baumeister and Leary, was
conducted. This type of review is useful where the aggregation of data
is difficult because of the diversity in the field of research (Baumeister &
Leary, 1997). A search was performed between September and June 2014
in the databases PubMed (Medline), SCOPUS, and Web of Knowledge and
used keywords “pictogram” and “recall” to begin the search process. Due to
the small body of medical literature concerning pictograms in healthcare,
further searches were conducted on the databases mentioned adding
combinations of keywords: “pictorial’, “pictures’, “aid’, “visual aid” or “symbol’,
“recall’,"memory’, “medication”, “health literacy”, and “training”. Although
these terms are conceptually different, they are often used interchangeably
because of the lack of familiarity in the medical literature. We also searched
reference lists of included studies and review manuscripts. The relevant
literature was selected and presented in this review.

The main inclusion criterion was that the study measured
recall of graphic information. Presentation of information via pictures, or a
combination of pictures with verbal or written information, followed by a re-
call test, confirmed that recall was measured. All studies up until September
2014 were included; all relevant articles found were analyzed regardless of
publication date. Only English studies were included. Negative findings were
also included. The review will discuss studies on pictogram recall in terms of
immediate, short-term, long-term, cued and free recall.
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RESULTS

Each article included in this literature review was summarized
into a broad table, which included three main sections: 1) the article title,
year published, and authors’ names, 2) study design and methodology, and
3) results. Population characteristics including the sample size (n) and age
(range or mean) were collected. In addition, other important characteris-
tics such as education level, reading level, and cultural background were
collected if provided in the study. Second, common themes in the study
design were identified. The study designs had different variations of the fol-
lowing phases: 1) a presentation phase, 2) a distractor phase (not all studies
included a distractor phase) and 3) a recall phase or test. Third, the specifics
of each phase were examined, and two key differences between the studies
were identified: 1) the length between the presentation phase and recall
phase and 2) the type of recall test — cued or free. These two key differences
determined the organization of the results section and provided a founda-
tion for the discussion points.

For this article, we considered pictograms as a combination of
signs, icons and pictures to represent a story or data set. Where a sign is a
visual representation without resembling, an icon represents a specific thing
by resembling simply. Finally a picture visually represents a specific thing by
resembling specifically (Zender & Cassedy, 2014).

The “pictogram” and “recall” search on PubMed found seven studies, SCOPUS
found nineteen, and Web of Knowledge found twenty-nine. From the fifty-
four studies found, only three studies were selected. The search of “visual
aid”and recall on PubMed found 681 manuscripts. A literature review found
in the initial search, plus two additional ones were used to provide back-
ground knowledge and references to other relevant studies (Dowse & Ehlers,
1998; Peter S Houts et al., 2006b; Katz, Kripalani, & Weiss, 2006). From the
database searches and the studies found through literature reviews, a total
of nineteen studies were selected and are presented in this review. It should
be noted that not all studies could be accessed.

Ten studies presented measured only immediate/short-term
recall, five studies analyzed measured immediate/short-term recall and
compared it to long-term recall, and four studies measured long-term
recall. Tables 2 to 4 summarize the methodology and findings of the studies
included in this review. Due to the heterogeneity in the studies, the findings
are presented in a narrative manner.
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IMMEDIATE/SHORT-TERM RECALL

Cued Recall

Free Recall

From the immediate/short term studies analyzed, only two studies mea-
sured cued recall of pictograms (Carpenter & Olson, 2012a; P S Houts et al.,
1998). Subjects who received verbal instructions and a pictogram were able
to recall significantly more information when cued with the pictogram than
subjects who were required to perform free recall from verbal instructions
alone (P S Houts et al., 1998). When attempting to recall foreign words,
providing pictures as cues did not improve recall compared to providing
English translations as cues. However, warning the subjects presented with
picture not to be overconfident resulted in pictures being superior to the
English translations as cues for foreign words (Carpenter & Olson, 2012b).

In the majority of immediate/short-term studies, pictograms enhanced
subjects recall of information from complete memory. Moreover, free recall
was enhanced for subjects when presented with a pictorial aid during the
presentation phase compared to subjects who did not receive a pictorial
aid (Carpenter & Olson, 2012b; Cherry, Dokey, Reese, & Brigman, 2003a;
Kakkilaya et al., 2011; Mayer & Gallini, 1989a; Morrell, Park, & Poon, 1990;
Sojourner & Wogalter, 1998; Stewart & Stewart, 2001). However, the benefit
of pictures in recalling information is not consistent in all age groups, as
pictures with text reduced older subjects’recall abilities (Morrell et al., 1990).
In one study, when subjects were presented with pictures and text, subjects
freely recalled more information pertaining to the pictures than information
within the text (Patel & Others, 1989a). Only one study had negative results
in all subjects for using pictorial aids to enhance recall, as no significant dif-
ference was found in recall rates between subjects presented with text, text
with symbols, or symbols only (King, 2012).

SHORT-TERM RECALL COMPARED
TO LONG-TERM RECALL

Cued Recall

Two studies measured immediate or short-term cued recall and compared it
to long-term cued recall. Subjects were able to recall a significant amount of
information immediately, retain the information over a long period of time,
and recall the majority of the information again (P S Houts, Witmer, Egeth,
Loscalzo, & Zabora, 2001; Lesch, 2003a). Four weeks after the training phase,
subjects were able to recall more information from simple pictograms
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2001

Houts et al,
1998

Sojourner et
al, 1998

TABLE

Immediate/short Term Recall

Studies’

Stewart et al,

39 University
students

21 Reading
Level =
grade 8.7

216 Undergrads,
Adults,
Elders

1.

matching pictures, and (3) incomplete sentences with matching
pictures.

Distractor Phase: 2 minute subtraction test

Recall Test: Subjects instructed to answer questions based on

symbols and associated text presented. Two types of scoring were

used: 1) Strict score and 2) Lenient score.

Demographic Questionnaire: given to subjects.

-Subjects were put into 13 groups of 3 Free recall
-Each subject received package containing 15 shared words, 15

shared pictures, 5 unshared words and 5 unshared pictures.

Study Phase 1: Subjects were instructed to study each word or
picture for 5 seconds.

Recall Test: Subjects given 10 minutes to write down any recalled
information with their three-person group.

This was repeated twice.

Presentation/Training Phase: Subjects verbally presented with two ~ Cued and
sets of instructions on cancer symptom management: Sore mouth  free recall
50 instructions; fever 38 instructions.

-Pictograms were presented with one set of instructions (cross-

over design)

Patients were distracted with an 8 min music video and then asked

to verbally communicate information recalled.

-Six differently formatted fictitious drug information sheets were Free recall
created for the same medication instructions.

-Sheet contained eight instructions about directions and warnings

-Subjects were given medication bottle and 1 of 6 associated drug

i ion sheets (it ion sheet ly assigned)

Study phase: Subjects given 60 seconds to study sheet and
medication bottle

Distractor phase: Demographic questionnaire

Recall Phase: Subjects wrote down all information relevant to their
medication

Study Population Method/Intervention Recall test Recall rate (% or score correct answer)
characteristics
N Other
Carpenter et 254 Undergradu - Subjects in one of four condition groups Free and Cued Recall of Swahili Word (groups 1 & 3):
al, 2012 ate students  Group 1: Swahili + picture (cued Swahili word) cued recall No statistical significance
Group 2: Swahili + picture (free English word) Free Recall of English Word: (groups 2 & 4):
Group 2: ~ 51% recall
Group 3: Swahili + English word (cued Swahili word) Group 4: ~ 41% recall
Group 4: Swahili + English (free English word) *Results show no benefit of pictures for cued recall
of foreign words from pictures.
Presentation Phase: Subjects taught new Swahili word by seeing it
paired with its English translation or a picture. Each item presented *Positive results- Increased free recall of English word
on computer screen for 6 seconds with one-second interval from picture
between. Order was randomized, full list presented twice
Recall Phase: subjects were to recall Swahili word from picture or
English translation (cued recall- unlimited time), or subjects were
to recall English word from memory (free recall- 5 min) by typing
answer on computer screen- type of recall test was dependent on
condition assigned to subject.
King et al, 161 Reading Fictional information used to create medication leaflet. Three Free recall (1) text only = 6.54
2012 Level: 6 different formats of the leaflet were made: (1) text only (2) text with
grade or < symbols, and (3) symbols only. (2) text with symbols = 6.65
Subjects were given 1 minute to study the leaflet that was (3) symbols only=6.36
randomly assigned to them.
* Results do not support the use of pictograms
Recall test: Subjects completed an 8 item administered
questionnaire based on the eight instructions contained in the
leaflet
Cherry etal, 96 Young and Presentation Phase: Subjects were presented with information in Free recall * Results support use of pictograms
2003 olderadults  one of three different formats: (1) sentence only, (2) sentence with *Young adults recall more information, elaborate

sentences were recalled more for lenient scoring in
older adults:

Shared words:
Recall Test 1:7.77/15
Recall Test 2:13/15

Shared pictures:
Recall Test 1:11.15/15
Recall Test 2:13.92/15

Unshared words:
Recall Test 1:1.54/15
Recall Test 2:7.31/15

Unshared pictures:
Recall Test 1:5.54/15
Recall Test 2:10.77/15

* Positive - Shared information was recalled more
than unshared information, but unshared pictures
were recalled more than unshared words.

*Subjects indicated pictures were more easily
recalled in the questionnaire

Verbal instructions with pictograms = 84%
Verbal instructions alone: 14.2%

* Positive- all subjects had higher recall with
pictograms

Text alone
Mean recall =9.1

Text + pictorials:
Mean recall =7.9

Incomplete pictorials 1:
Mean recall =7

Incomplete pictorials 2:
Mean recall =7.8

Pictorials alone:
Mean recall = 4.0

No instructions

Mean recall =0

*Undergraduates had statistically significant higher
scores on recall than adults and elderly (ANOVA).
*Text and pictorials scored the highest (ANOVA).
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Table 1. Immediate/short Term Recall Studies'

Study Population Method/Intervention Recall test Recall rate (% or score correct answer)
characteristics
N Other
Mayer et al, 96 College -Subjects completed questionnaire to determine prior knowledge Free recall No illustrations:
1990 students on breaking systems and to classify them into two groups: low Free recall: 15%
prior knowledge and high prior knowledge learners. Verbatim recall: 24%
Study Phase: Subjects randomly assigned to 1 of 4 booklets and Diagram with text:
given 8 minutes to read. Contained 750 words and 95 idea units on Free recall: 17%
how 4 different breaking systems operate. Verbatim recall: 26%
Distractor phase: None
Steps illustrations:
Recall Phase: 3 different recall tests: Free recall: 21%
- Free Recall: 10 min to write down everything they Verbatim recall: 26%
remembered
- Problem Solving Recall: 12.5 minutes to answer 5
questions Diagram + steps illustrations:
- Verbatim Retention: 3 min to identify exact phrase used Free recall: 35%
in the booklet from a pair of phrases Verbatim recall: 43%
*In the group of higher prior knowledge learners, no
benefit of pictograms was found
Morrell et al, 64 18-22y.0. -Ten medicine bottles with hypothetical information on label were  Free recall Verbal instructions:
1990 (young presented to subject by the investigator (“physician”) Old group= 45%
group) Young group = 70%
59-89y.0. Subjects received verbal instructions about eight of the ten
(old group) medicine bottles (random ordering for each subject) in one of two Verbal and pictures:
formats: (1) verbal instructions or (2) verbal and pictures. Old group=37%
Young group= 86%
Study Phase: Subjects were given unlimited time to study label and
add to perform a subtraction exercise (distraction) before being *Positive results for young subjects, negative results
asked to recall information about the medicine. for older subjects
Patel et al, 40 Mothers P ion Phase: subjects were p with instructions on Free recall All recalled information was from the pictures and
1990 living in preparing medication for diarrheal dehydration either using (1) 5 not the text. Mothers recalled procedures for the
Kenya pictograms with a brief text, plus original ORT (oral rehydration preparation as in the pictures, but not those
text) or (2) 5 pictures and brief text as previous group plus revised presented in the written instructions (original text
ORT. Subjects were then instructed to read the instructions aloud being more difficult than revised text).
and immediately after they were verbally asked to recall any
information they could remember.
Kakkilaya 89 28 weeks Randomized study: Free recall Before/after survival rate difference
2011 pregnant Prenatal counselling, fetus viability at 23 weeks: counselling 1.6x2 (no visual aid) 2.74 +£2.74 (visual aid) p 0.04
low income with/without visual aids. NICU longer stay
Distractor phase: none 85vs 100 (p 0.03)
Surveyed for survival chances, disabilities, short/long term Disabilities recall 2.3 £1.5 vs 3.2 1.1, p 0.005
problems, resusitation

1 For the purposes of this review, long term is defined as more than one day
2 USP = Standard pharmaceutical pictograms developed by the United States Pharmacopeia

TABLE

1. CONT.

compared to complex pictograms (P S Houts et al., 2001). Explanations of
symbols with verbal labels played a key role in enhancing recall. Eight weeks

after explanation of symbols with a text label, subjects were able to retain

and recall a significant amount of information (King, 2012). Using pictogram

elements to create a storyboard concept as a visual cue to aid verbal com-

munication, also showed significant retention and recall of information after

three days (Sorfleet, Vaillancourt, Groves, & Dawson, 2009).
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Study Population Method/Intervention Recall test Recall rate (% or score correct answer)
characteristics
N Other
Houts et al, 50 Reading -193 pictograms representing actions listed for six problems: fever, ~ Cued Immediate recall mean=85%
2001 level: sore mouth, nausea, depression, fatigue and how to control spread
< 5™ grade of HIV/AIDS. Long term 4 week recall mean = 71%
- The 193 pictograms included a total 236 actions.
-Pictograms ranked by panel of six judges into 1) Simple, 2) Simple Pictogram mean recall= 87% at 4 weeks
Intermediate and Complex categories. 40 ranked as simple, 32
ranked as intermediate and complex and 121 complexity was not Complex Pictogram mean recall= 71% at 4 weeks.
agreed upon. Subjects were unaware of the pictogram complexity
rankings. -Positive results, people with low literacy are able to
retain a significant amount of information over time
Training Phase: Subjects individually taught meaning of 29 from pictograms.
standardized parts (“conventions”) that would remain consistent in -Simple equals better recall
all pictograms. Then the instructor explained meaning of
pictograms to each subject. After each problem section,
immediate recall was tested.
Immediate Recall Test: Each subject asked to verbally describe
meaning of each convention and all actions in pictograms.
Long Term Recall: 4 weeks later, same recall test was conducted.
Pictograms appeared in same order initially taught. Probing
questions may have been used by the instructor.
Thompson et 100 Literacy Can  Six single page pamphlets containing information on Free Pictorial and text:
al, 2010 read English  methotrexate was created. Immediate recall 1 = 20.45%
-3 pamphlets were pictorial and text base and 3 were prose-based. 7 daysrecall 1 = 11.65%
Education Study Phase: 1 of 6 pamphlets was randomly selected and given to Immediate recall 2 = 48.15%
<High the subjects. Subject was instructed by interviewer to study the 7 days recall 2 = 45.55%
school pamphlet for 5 min.
no prior Distractor Phase: None Text only:
know-ledge Immediate recall 1 = 20.45%
on testing Recall Test (immediate): two different types of recall tests 7 daysrecall 1 = 11.35%
info conducted: 1) subjects verbally recall as much information as they
could remember and 2) answer 20 multiple-choice questions. Immediate recall 2 = 49.6%
7 days recall 2 = 44.45%
Recall test (Long-term): Same two tests conducted 7 days later.
*No statistically significant results in recall (in both
tests) immediately and at 7 day follow up
*Negative results- No benefit of pictorial/text based
info over prose based.
Lesch etal, 92 Education -31 warning symbols were tested and trained Cued Recall Improvement - Old Adults
2003 52% high -10 warning symbols were tested without training - Pre-test =37%
school - All symbols contained 1 of 3 associated texts (refer to condition - Immediate Recall = 68%
method). - Medium-Term Recall = 65%
38% college  -Participants were assigned to one of the three conditions - Long Term Recall= 58%
10% grad Pre-test: Warning symbols shown on computer screen twice: once Recall Improvements - young adults
degrees with correct text and once with incorrect text. Subjects were to - Pre-test=52%
indicate “yes” if the correct text was shown or “no” if incorrect text = Immediate Recall= 88%
was shown by pressing a labeled key. - Medium Term Recall= 83%
- Long Term recall= 74%
Training Phase: subjects were shown symbol with its correct
associated text label on computer screen. Subjects were to * All Three conditions had similar results
indicate by pressing the “3" key when they were done reading the *Positive results, supports three theories
text to move onto the next symbol. *Recall of info is maintained over long periods of time
Distractor Phase: D hic Q i ire c by
subjects
Immediate Recall Test: Subjects were to match symbols with
associated text on computer screen.
Medium-Term Recall Test: One week later, same test as pre-test
Long-Term Recall test: 6-8 weeks later, same test as pre-test.
Sorfleet et al, 525 9-61 years Storyboard developed to depict medication information using Cued Initial interview = 81.5% recall
2009 old pictograms tested during medical mission to Gabon, Africa.
Follow-up = 80.9% recall
Training Phase: Medication dispensed to subject and researcher
using standard script and storyboard to explain how to take
medication
Immediate Recall Test: At 1** Interview subjects comprehension
was tested - explain through oral retelling and answer questions
related to storyboard and medication information.
Long-Term Recall Test: Same comprehension test given 3 days
later.
Zeng-Treitler 13 Not Free
etal 2008 healthcare

1 For the purposes of this review, long term is defined as more than one day
2 USP = Standard pharmaceutical pictograms developed by the United States Pharmacopeia

TABLE 2.
Immediate Short and Long
Term Recall Studies’
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Free Recall

Two studies measured free recall immediately and compared it to long-term
recall. In one study, the pictorial enhanced pamphlet did not provide recall
benefits over the text-based pamphlet immediately or seven days after the
study phase (Thompson, Goldszmidt, Schwartz, & Bashook, 2010a). In a well-
designed pilot study with 13 volunteers, Zeng-Treiteler found a statistically
significant difference in recalled information of medical discharge instruc-
tions when the text was accompanied by pictograms (Zeng-Treitler, Kim, &
Hunter, 2008).

LONG-TERM RECALL

Cued Recall

Subjects who received pictogram-enhanced medication labels outlining tar-
geted information were able to recall significantly more information when
presented with the pictogram than subjects who had to freely recall verbal
and text information four to eight weeks after presentation phase (Wilby et
al., 2011a). Cued recall was enhanced in people with less and higher level of
schooling (Paulus, Vaillancourt, & Villarreal, 2015) as well as with people of

Free Recall

DISCUSSION

Two studies used free recall to measure the effects of pictograms use to
enhance long-term memory. Three days after presentation phase, subjects
were able to freely recall instructions from text with cartoons much more
effectively then from text alone (Delp & Jones, 1996a). However in a similar
study, there were no benefits for subjects who received dually coded
information (text and cartoons) over patients who received text only (Moll,
Wright, Jeffrey, Goode, & Humberstone, 1977a).

low literacy level (Dowse & Ehlers, 2001) over a two to three week period.

TABLE 3.
Long Term Recall Studies'

Study Population characteristics Method/Intervention Recall test Recall rate (% or score correct
answer)
N Other
Wilby et al, 72 HIV Positive Patients ~ Randomized control study Cued 2 % of targeted information
2011 Initiating or Training Phase: 5 pharmacists provided verbal counselingon & correctly recalled (control)
changing ARV AVR medication. Treatment group also received a pictogram-  Free at 88% of targeted information
medications enhanced label on their medication. 4-8 weeks correctly recalled (intervention)
Recall Test: Conducted at next follow up appointment. Patients
*ARV= Antiretroviral  were to verbally recall targeted information about their
Therapy medication.
Dowse etal, 46 South African -46 pictograms used (23 locally modified pictograms and 23 Cued Recall at Local pictograms:
2000 (Xhosa ethnic group)  USP? pictograms) 3 weeks Initial = 30%
-subjects were educated on pictograms’ purpose and Follow-up = 87%
Literacy application
57% poor reading &  -demographic data collected, literacy level assessed USP pictograms:
comprehension Initial = 8.7%
level. First Interview: subjects shown each pictogram, one at a time, Follow-up = 48%
in random order, then asked to explain their interpretation of
Education each pictogram.
No schooling
(19.6%) Training Phase: Pictogram meanings explained.
1-4 years (26.1%)
5-7 years (55.3%) ANSI criterion of 285%, before and after training (follow-up)
Delphetal, 205 English speaking Study Phase: Patients in the Emergency Department received Free recall at 3 days Intervention = 46%
1996 instructions pertaining to wound care in one of two formats
(text + cartoons or text only) before they were released to Text only = 6%
outpatient care.
<high school education: average
Recall test: Patients were contacted by telephone and asked to 0% correct answers recalled
answer four questions pertaining to wound care.
Moll et al, 50 Gout patients Study Phase: Subjects given booklet containing information on  Free recall Booklet with text and cartoons =
1977 gout in one of two formats. Cartoon and text format contained 65.5%
89 cartoons.
Text only = 67%
Recall test: A questionnaire was answered at the next follow No difference between the groups.
up-appointment

1 For the purposes of this review, long term is defined as more than one day
2 USP = Standard pharmaceutical pictograms developed by the United States Pharmacopeia
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CUED RECALL VERSUS FREE RECALL

Before discussing cued and free recall, it should be noted that free recall
can be measured from both text and non-text information, whereas cued
recall always requires a pictorial aid (with exception to Carpenter’s study
when recalling foreign words). Providing pictorial cues to recall information
has shown to produce optimal rates of recall (Carpenter & Olson, 2012b;

P S Houts et al., 1998, 2001; Lesch, 2003a; Sorfleet et al., 2009; Wilby et al.,
2011b). The discrepancy between subjects’recall scores was the greatest
when comparing cued recall from pictures to free recall of text or verbal
instructions. All studies that provided the same pictorial cue in the recall
test that was provided in the presentation phase showed beneficial results.
Even when subjects were asked to perform free recall, subjects that received
a pictorial aid in the presentation phase showed higher rates of recall in

the testing phase than subjects who were freely recalling information

from text or verbal instructions alone (Beiser & Stewart, 2005; Carpenter &
Olson, 2012b; Cherry, Dokey, Reese, & Brigman, 2003b; Delp & Jones, 1996b;
Mayer & Gallini, 1989b; Morrell et al., 1990; Patel & Others, 1989b; Sojourner
& Wogalter, 1998). However, not all studies that measured free recall of
pictograms or pictures showed beneficial results (King, 2012; Moll, Wright,
Jeffrey, Goode, & Humberstone, 1977b; Thompson, Goldszmidt, Schwartz, &
Bashook, 2010b).

Although studies support the use of pictograms by health-
care professionals to increase patients’ recall of information, three studies
did not verify this conclusion regardless of their demographic characteristics
(King, 2012; Moll, 1986; Thompson et al., 2010b). A common factor between
all three of these studies is the design of the presentation phase. Subjects
were required to study the information by themselves instead of having an
instructor educate them. Misinterpretation or an unclear understanding of
pictograms during the study phase may reduce the subject’s ability to recall
information. A training phase ensures that subjects understand the content
before recall is tested.
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King's et al study analyzed in the immediate/short-term recall
section produced negative results for pictures with text presentation format.
All formats (text alone, text with symbols and symbols alone) produced
similar rates of recall (King, 2012). There are three factors that may explain
the results of pictograms not enhancing recall of information. First, free
recall was not measured in its “traditional” or “true” way; a multiple-choice
questionnaire was given to subjects rather than having subjects recite
information to measure their free recall abilities. Second, over simplicity of
language in text may have been easily understood by subjects, despite their
low reading level of 6th grade or less. If language was more complex, there
may have been a greater discrepancy of recall scores between presentation
formats. Last, subjects may have been drawing on information from working
memory rather than memory storage as there was no distraction phase.
Immediate or short-term recall study designs should include a distraction
phase after the presentation phase to ensure information has been stored
in memory (King, 2012). Similarly, Moll’s et al study found non-significant
differences in recall rates between text only to cartoons with text pamphlets
(Moll et al., 1977b). Two factors that may account for these findings include
free recall being measured with a questionnaire, as well as the previous
knowledge of the subjects. When completing the recall test, subjects may
have been drawing on their previous knowledge to answer questions rather
than recalling the information depicted in the pamphlets.

The discrepancy in results may be due to several additional
factors. Age, literacy level, education level, prior validation of the pictogram
used, prior knowledge and cultural preferences may all influence the under-
standing and recall of information.

AGE

Age has an influence on overall recall abilities as well as the effectiveness

of pictograms for improving recall. In the studies comparing young and

old age groups, mixed results were observed. All studies produced positive
results supporting the use of pictograms to aid in recall for the young age
group (Cherry et al., 2003b; Lesch, 2003a; Morrell et al., 1990; Sojourner &
Wogalter, 1998). However, results were inconsistent for the elder population.
In regards to elderly subjects, three studies suggested pictograms enhanced
recall of medication instructions (Cherry et al., 2003b; Lesch, 2003a; So-
journer & Wogalter, 1998) while one suggested pictograms did not enhance
recall in the elderly (Morrell et al., 1990). In the three studies that demon-
strated pictorial advantage, a maximum of two sources (pictures and text)
of information was presented to the subjects, unlike the study that failed to
demonstrate pictorial advantage, where subjects could receive up to three
sources (pictures, text, and verbal explanation) of information. This negative
result may be explained by the increase cognitive processing required to de-
code information from text, verbal instructions and pictures simultaneously
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(Morrell et al., 1990). However, the reason behind the negative result needs
to be discerned. Studies show that older people have greater difficulty link-
ing the elements of pictograms to the meaning they are trying to portray
(Albert, Wolfe, & Lafleche, 1990; Moore, 2003). Therefore, we can speculate
that an unclear understanding of the information presented in pictograms
may explain why recalling information from pictograms may be more dif-
ficult for older people than younger people.

LITERACY LEVEL, EDUCATION LEV-

EL, PRIOR VALIDATION OF PICTO-

GRAM USED, PRIOR KNOWLEDGE

AND CULTURAL PREFERENCES
Pictograms significantly increase the recall of information in the low literate
and poorly educated populations (P S Houts et al., 1998, 2001; Patel & Oth-
ers, 1989b; Thompson et al., 2010b). Subjects of higher literacy and educa-
tion levels may be able to understand and process text more efficiently
than subjects who have difficulty reading. This may explain the reason why
subjects of lower education and reading level benefit from pictograms more
than subjects of higher education and reading level. This benefit is clearly
depicted in one study that compared subjects with less than high school
education to subjects with high school education or beyond. The discrep-
ancy in recall between text-based and text with pictures was greater for sub-
jects of lower education than subjects of higher education. Lower educated
subjects recalled no information from text-based instructions (Delp & Jones,
1996b). Low-prior knowledge subjects will benefit from picture with text
much more than high-prior knowledge subjects (Mayer & Gallini, 1989b).
Healthcare professionals often communicate to low-prior knowledge
patients, which require patients to process new information. However, two
studies involving subjects of low reading or education levels do not support
the use of pictograms in healthcare (King, 2012; Thompson et al., 2010b).
Possible reasons for these negative findings have been partly explained
above. Pictogram comprehension was not assessed in these two studies.
Furthermore, only three studies mentioned the use of validated pictograms
prior to testing recall (Dowse & Ehlers, 2001; P S Houts et al., 2001; Sorfleet et
al., 2009). According to Montagne, studies on the impact of pictogram have
produced mixed results so far because many of these studies have incorpo-
rated pictograms that were never tested for comprehension. It is important
to assess comprehension prior to recall as recall of information and compre-
hension are interrelated. One of the few studies that ensured comprehen-
sion before assessing long term recall is by Paulus et al who found that even
after comprehension was ascertained, schooling level and country of origin
influenced pictogram recall (Paulus et al., 2015).

Education or training on the meaning of pictograms has

shown to enhance the recall of information, especially for subjects with low
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education and literacy levels (Dowse & Ehlers, 2001; Paulus et al., 2015). Prior
to training, the interpretation of pictograms was fairly low in these popula-
tions. After educating subjects on the meaning of the pictograms, they
were able to retain the information over a two to three week period. Both of
these studies demonstrated how important patient education and training
is to enhance the recall of health or medication related instructions. Both
studies also displayed the cultural preferences that need to be considered.
In Dowse’s study, subjects were able to recall information from locally modi-
fied pictograms more often than the information depicted by the standard
United States Pharmacopeia pictograms (Dowse & Ehlers, 2001). Sorfleet’s
study also reinforced the importance of education and cultural sensitivity.
Using a culturally sensitive storyboard concept to aid in verbal communica-
tion allowed subjects to understand, retain, and then recall the information
three days later (Sorfleet et al., 2009).

After analyzing the factors that influence recall and evaluating
the cognitive theories in the context of pictogram recall, it can be concluded
that the most effective means of communication to enhance understanding
and recall is using pictures with associated text and verbal instructions. With
the advent of newer technologies, including videos accessible through the
web and other computer technologies, more options have been explored
with good results. One of these is called Project Red, a computer-aided
visual and verbal aid to medical information recall (in this case, hospital dis-
charge information). This innovation relies heavily on computer-generated
visuals and also incorporates interactive behaviour with a computer-gener-
ated avatar who issues information orally and who then tests the patients
on their comprehension and recall of the information. This program also
showed a lower rate of returning to the hospital within 30 days of discharge
for patients taking part in the program (Berkowitz et al., 2013). This relates
directly to our first conclusion below, that is, “Training is key".

DUAL CODING, PICTORIAL
SUPERIORITY EFFECT AND
REDUNDANT THEORIES

The analysis of all studies in this review suggests that pictures alone are not
always ideal for communicating information. The results of studies pre-
sented herein were inconsistent in their support for the pictorial superiority
effect. When comparing recall using pictures alone to other presentation
methods, pictures alone scored lower than text or pictures with text. This
suggests pictures alone are not sufficient for subjects to retain information
(Sojourner & Wogalter, 1998). However, in some instances pictures alone
were recalled more often than text alone (Carpenter & Olson, 2012b; Stewart
& Stewart, n.d.). In a study conducted by Patel et al, it was observed that
subjects recalled information depicted in the pictures rather than the infor-
mation provided in the text (Patel & Others, 1989b). From the mixed results
observed using pictures alone, it can be concluded that the pictorial superi-
ority effect is not present in all situations. However, the pictorial superiority
effect demonstrated dominance when pictures were used in conjunction
with verbal communication (P S Houts et al., 1998, 2001; Morrell et al., 1990;
Sorfleet et al., 2009; Wilby et al., 2011b).

Pictures with text enhance recall rates most effectively, sup-
porting Paivio’s Dual Coding Theory and Wickens’ Redundant Theory (Cherry
et al,, 2003b; Lesch, 2003a; Mayer & Gallini, 1989b; Morrell et al., 1990;
Sojourner & Wogalter, 1998) particularly by the elderly. Having information
presented in two different forms exposes the subject to the same informa-
tion twice and allows them to extract the information from the format
most preferable and beneficial for them. Although the Dual Coding Theory
suggests pictures activate both verbal and nonverbal cognitive systems
better than text, combining both formats shows optimal activation of both
cognitive systems.
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CONCLUSION FOR PRACTICE:

Based on the results and analysis of the studies in this literature review, six
considerations have been proposed to all healthcare professionals when
communicating to their patients via pictograms or any pictorial aid.

1.

TRAINING

IS

KEY.

Ensuring patients understand the meaning of pictograms will enhance their
recall abilities. Understanding is essential to recall. Although comprehension
is rarely assessed when training with pictograms, healthcare professionals
should ensure patients understand the medication instructions. Training of
pictograms has shown to be superior over self-study in terms of recalling
information. All healthcare professionals should provide verbal instructions
when using pictograms with or without text to effectively increase recall
rates. Do not overestimate the strengths of using pictures; patients need to
understand the pictures to recall the information depicted by them.

2.

PROVIDE PATIENTS WITH PICTO-
RIAL CUES WHENEVER POSSIBLE.

Cued recall is superior to free recall. If healthcare professionals can provide
“take home” pictograms for patients, the likelihood of them recalling the
information away from the healthcare setting is greater. Pictorials aids may
be useful in any healthcare provider-patient communication situation. For
example, pharmacists could provide patients with pictograms for prescrip-
tion medication instructions.
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3. MEASURE FREE RECALL WITH
“"TRUE” METHOD.

When assessing the effectiveness of pictograms, measure free recalls using
the “true” method. That is, have patients recite information depicted in pic-
tograms from complete memory rather than providing them with question-
naires or multiple-choice tests to answer.

4. TRY TO ASSESS PATIENT'S
READING LEVEL, EDUCATION LEVEL
AND PRIOR KNOWLEDGE BEFORE
USING PICTOGRAMS.

Healthcare professionals should attempt to evaluate their patient’s back-
ground, and support their medical instructions with pictograms when
necessary. Healthcare professionals should never assume high literacy, edu-
cation or prior knowledge. Patients with low literacy, poor education or low
prior knowledge have the potential to benefit the most from pictograms.
Perhaps the most effective way to increase understanding and recall in

these populations is to educate patients with pictograms and only with their

particular medication regimen.

5. DO NOT REPLACE TEXT WITH

PICTURES,

USE THEM TOGETHER.

Pictures with text provide optimal recall rates. Healthcare professionals
should combine both formats to allow patients to extract information from
the format most suitable for them.

6. HAVE SPECIAL CONSIDERATIONS
FOR THE ELDERLY.

Regardless of the presentation format, elderly patients are not able to retain
and recall as much information as younger patients. Healthcare profes-
sionals should be aware of this when communicating with older patients,
especially when using pictograms. Due to the increased cognitive effort
required to decode a pictogram, healthcare professionals should spend
extra time ensuring older patients understand the information depicted in
the pictograms.

FUTURE RESEARCH

After analyzing the literature in this review, the following suggestions are
made for future research on pictogram recall:
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1. COMPARE GROUPS OF DIFFER-

ENT LITERACY LEVELS.
In some studies, the entire sample consisted of low literate subjects but was
not compared to a group of higher literacy. Future researchers should recruit
participants, assess their reading level and segregate them into comparison
groups. This will allow researchers to observe the discrepancy of pictogram
recall between different literacy groups.

2. FOCUS ON CHILDREN.
No studies analyzed in this review assessed pictogram recall in children.
Young children are in a critical cognitive development stage with low
literacy levels. Assessing pictogram effectiveness of recall on children should
be an area of focus. Despite the presence of parents, it is still important for
children to be informed and remember information related to their health
and clinical symptoms.

3. PROVIDE SPECIAL TRAINING

PROGRAMS FOR THE ELDERLY
As observed in studies by Morrell et al, Sojourner et al, Cherry et al, and
Lesch et al; elderly subjects have reduced recall abilities. In Morrell’s study,
pictograms have reversed the pictorial superiority effect all together in the
elder population. Research should focus on specific interventions or training
of pictograms for the elderly, so they may benefit as much as the
younger population.

4. STUDY DESIGNS SHOULD IN-

CLUDE MORE INFORMATION AND

MEASURE RECALL OVER LONGER

PERIODS OF TIME
Medication regimes can be extremely complex. Most studies analyzed in this
review required subjects to recall a low quantity of information compared
to quantity of information required in some medication routines. Future
research should focus on communicating larger quantities of information as
well as measuring subjects recall abilities over longer periods of time.

5. ASSESS COMPREHENSION WHEN

STUDYING RECALL.
As recall and comprehension are closely related, it is essential to assess
comprehension when measuring recall.
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