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•	40 million Americans cannot read general consumer health infor-
mation, and 90 million have difficulty understanding and acting 
upon this information. 

•	Patients with poor literacy skills are often older adults, people 
with limited education, and those with limited native language 
proficiency.

•	Low-literacy patients are often embarrassed to ask health care 
professionals for help with understanding instructions, and with-
out help they are likely to misunderstand written medication use 
instructions, contributing to medical errors and noncompliance.

•	Early work with pictographs found that patients recalled about 
14% of verbal medical instructions, but correct recall improved to 
85% when verbal instructions were enhanced with pictographs.

What is already known about this subject
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ABSTRACT

BACKGROUND: One approach to help elderly and low-literacy patients 
understand instructions for medication use is to use pictographs or picto-
rial diagrams. However, most of these pictographs are designed by medical 
professionals and may not be optimal for such patients.

OBJECTIVE: To compare low-literacy patients with medical staff in dimen-
sions of preference and comprehension of pictographs intended to illustrate 
medication use instructions for medical clinic ambulatory patients.

METHODS: Following 2 pilot tests, the first with small samples (5 pharma-
cists and 5 patients) and the second with 100 patients with low literacy, 
a survey of pictograph understanding and preference was conducted 
between May and October 2008. The survey used a third version of 3 sets 
of pictographs in 4 medication instruction categories for 250 low-literacy 
patients and 250 members of the medical staff in a teaching hospital in 
southern Taiwan. The 4 medication instruction categories were (a) route of 
administration for external use; (b) time of day for medication administra-
tion; (c) medication administration before, after, or with meals; and (d) 
administration quantity. The measure of preference was which pictograph 
in each subset best described the instruction, and the measure of compre-
hension was the percentage of participants who understood the meaning of 
the pictograph. Differences between the 2 groups in pictograph choice and 
comprehension were calculated using Fisher’s exact test.

RESULTS: All patients were considered low literacy (never attended school 
or grade 6 education or less). The preference of pictographs was signifi-
cantly different between patients and medical staff for each of the 12 
sets of pictographs. Comprehension was significantly different between 
patients and medical staff for pictographs in the categories of medication 
administration time of day and medication administration associated with 
meals. For pictographs representing “at bedtime,” “after meals,” and “with 
meals,” the percentage of patients who chose “do not understand” was 
significantly higher than the percentage of medical staff choosing this item. 
The 3 patient age groups were 60 years or younger (43.2%), aged 61 to 70 
years (26.4%), and aged 71 years or older (30.4%). Preference was found 
to be significantly different among the 3 patient age groups in pictographs 
for medication administration time “before meals” (P = 0.002), “after 
meals” (P = 0.007), “with meals” (P = 0.037), and in the pictographs repre-
senting “half tablet” (P = 0.012) in the category of administration quantity. 
Comprehension was found to differ among the 3 patient age groups in pic-
tographs representing “at bedtime” (P = 0.040), “before meal” (P = 0.022), 
“after meals” (P = 0.025), and “with meals” (P = 0.014) and for “one, two, 
or three tablets” (P = 0.041).

CONCLUSION: Patients and medical staff had significant differences in 
preference for all categories of medical instruction pictographs and had 
significant differences in comprehension for the pictographs in the catego-
ries of medication administration time of day and medication administra-
tion associated with meals. Patients’ preferences for and comprehension 
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of the medical instruction pictographs were age-related. For successful 
development of a comprehensible prescription drug label, a diverse sample 
of patients should be consulted to ensure that the pictographs depicting 
medication use instructions are useful to all individuals, including those 
with low literacy.
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•	This study involved more low-literacy patients than other studies 
in the literature.

•	Significant differences were found between low-literacy patients 
and medical staff in preference for all 12 pictographs in 4 medica-
tion instruction categories.

•	Low-literacy patients and medical staff had significant differences 
in comprehension of the pictographs in 2 categories, medication 
administration time of day and medication administration associ-
ated with meals. 

•	Patients’ preference for and comprehension of the medical 
instruction pictographs were age-related. For some pictographs, 
the percentage of patients aged 71 years or older who chose “do 
not understand” was higher than for the younger age groups.

•	Pictographs designed by medical professionals may not commu-
nicate well to low-literacy patients, suggesting that patients with 
low literacy should be consulted in the development of medica-
tion use instructions to achieve greater patient comprehension.

What this study adds
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■■  Methods
Subjects
In this prospective study, participants were selected from a 
teaching hospital in southern Taiwan during May and October 
2008 and were divided into 2 major groups: medical staff and 
patients. Participants in the medical staff group (n = 250) were 
selected by convenience sample from the general ward (10 to 
20 persons per unit), pharmacists in the pharmacy depart-
ment, and staff in administrative offices. Participants in the 
patient group with low literacy (n = 250) were sampled from the 
outpatient department and the waiting room of the pharmacy 
department during weekdays (Monday to Friday), 10 a.m. to 
12 noon. Low-literacy patients are defined as those who have 
either no schooling or an education of grade 6 or less. 

The desired sample size was calculated by considering 
the significance level alpha = 0.05, power = 80%, anticipated 
population proportion = 0.2, absolute precision = 0.05, and 
population size = 3,000. An estimated sample size for each 
group (patients and medical staff) was calculated as 228. 
Considering an expected 10% drop out rate, the authors cal-
culated that 250 cases in each group would be necessary (i.e., 
228 × 1.10 = 250.8).

Research Procedure
To allow comparison of low-literacy patients with medical 
staff in terms of each group’s preference and comprehension of 
pictographs, we defined “preference” as referring to which pic-
tograph in each subset was most compelling and was selected 
most often by survey participants from each group. The patient 
group was also studied for comprehension rate, which refers to 
the percentage of participants in each group who understood 
the meaning of pictographs.

Original pictographs were drafted based on the final report 
(in Chinese) of a project called “preliminary trial of using 
raised-dot and pictograph stickers on drug packages” con-
ducted by the Taiwan Society of Health-System Pharmacists. 
Referring to the original draft of the pictographs, our picto-
graphs were further redesigned into 3 alternatives for each 
medication instruction. In the first edition of the pictographs, 
3 categories of medication instructions were used: (a) route for 
external use; (b) time of day for medication administration; 
and (c) medication administration before, after, or with meals. 
Each individual category was composed of 2 to 3 different sets 
of pictographs (Figure 1). 

In order to develop more easily comprehensible pictographs, 
the pictographs used in the first edition were redesigned 
after conducting a pilot study and a preliminary evalua-
tion. In the first pilot study, the first edition of pictographs 
was tested in a small group that included 5 pharmacists (for 
accuracy of instruction) and 5 patients (for preference and  
comprehension of pictographs) for consistency between  

For effective medical treatment, ambulatory patients need 
to use medications as directed. Patients who are older or 
who have poor reading skills are more likely to misun-

derstand medication instructions and therefore be noncompli-
ant.1-3 The use of pictograms, as an adjunct to written instruc-
tions, should be particularly helpful in making medication 
instructions understandable for this group of patients. In the 
United States in the 1990s, 90 million adults with low-literacy 
skills struggled to understand essential health information 
such as discharge instructions, consent forms, oral instruc-
tions, and drug labels.3 For patients whose literacy skills are 
low, combining easy-to-read written patient education materi-
als with oral instructions and culturally sensitive graphics may 
improve compliance with therapy.4

In addition, many patients, regardless of literacy skills, receive 
insufficient verbal or written instruction on the use of their 
medications.5-7 And in our experience, many high-volume clinic 
physicians are busy and may not follow up with their patients to 
ensure understanding and correct use of medications.

Taiwan has the same challenge to comprehensible and effec-
tive medical communication as exists in other developed coun-
tries. For example, in the southwestern region, approximately 
30% of the population is elderly. In our experience at a teaching 
hospital in Taiwan, the most commonly asked questions from 
elderly patients when they collected their prescriptions were 
the following: How am I supposed to use this medication? How 
many times a day should I take it? How many tablets should 
I take? Such questions illustrate the need for improvement in 
medical communication with this patient group.

One approach to try to decrease adverse events arising from 
errors due to low literacy and poor medication compliance 
in elderly patients is to use visual aids such as pictographs.8,9 

Studies have shown that pictographs may be important in 
improving patient’s comprehension of drug warning labels in 
persons with low literacy, and patients may prefer local, cul-
turally sensitive pictographs.10,11 However, most pictographs 
are designed by medical providers, and pictographs designed 
by these well-educated people may not meet the actual needs 
of relatively uninformed and uneducated patients. Therefore, a 
patient-centered approach to designing consumer medication 
information is required.9 

The primary purpose of this study was to compare low-
literacy patients with medical staff in dimensions of preference 
and comprehension of pictographs as a foundation for develop-
ing the most useful pictographs to improve the understanding 
of medical clinic ambulatory patients, especially those with low 
literacy. We hypothesized that there would be a gap between 
the pictograph choices of health care providers and the choices 
of low-literacy patients, so that further efforts would be nec-
essary to produce the most comprehensible pictographs to 
facilitate the understanding of medication instructions by low-
literacy patients. 

http://www.annals.org/content/145/12/887.full.pdf+html
http://www.annals.org/content/145/12/887.full.pdf+html
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1177941/pdf/1471-2296-6-26.pdf


www.amcp.org    Vol. 16, No. 5    June 2010    JMCP    Journal of Managed Care Pharmacy    339

■■  Results
Table 1 shows the characteristics of 250 patients and 250 
medical staff who participated in the survey. All patients 
were considered low literacy in terms of education, includ-
ing 154 patients (61.6%) who had never attended school and 
96 (38.4%) who had received education at or below grade 6. 
The 250 medical staff members surveyed included 3 physi-
cians, 37 pharmacists, 162 nurses, and 48 from other hospital 
departments. The survey completion rate for both groups was 
100%. Of the 250 patients, 108 (43.2%) were aged 60 years or 
younger, 66 (26.4%) were aged 61-70 years, and 76 (30.4%) 
were aged 71 years or older.

The preference and comprehension of pictographs differed 
for patients compared with medical staff. The preference of 
pictographs was significantly different between patients and 
medical staff for all 12 instructions (Table 2). Comprehension 
was approximately 100% for both patients and medical staff 
for pictographs for route of administration and for admin-
istration time except that 9 (3.6%) of the medical staff did 
not understand the pictograph for “at noon” versus 1 patient 
(0.4%, P = 0.020), and 42 (16.8%) patients did not understand 
“at bedtime” versus 2 medical staff (0.8%, P < 0.001). Also, 
approximately 9% to 12% of patients did not understand the  

pharmacists and patients. The mean age and length of career 
for the pharmacists were 31.6 years and 6.6 years, respec-
tively, and the patients were aged and low literacy. We found 
that there was an inconsistency between the 2 groups. In a 
second pilot study, 100 patients with low literacy were sub-
sequently recruited to conduct a preliminary evaluation for 
preference and comprehension of the pictographs. The result 
of the preliminary evaluation indicated that respondents had 
relatively low levels of comprehension of all pictographs in all 
3 categories, especially those for the time of day for medication 
administration. We subsequently redesigned a new pictograph 
edition, which included 4 pictograph categories of medication 
instructions: (a) route for external administration; (b) time 
of day for medication administration; (c) medication admin-
istration before, after, or with meals; and (d) administration 
quantity. Each individual category comprised 3 different sets 
of pictographs (Figure 2). The survey reported here was then 
conducted to identify differences in pictograph preference and 
comprehension between health care staff and patients in the 
revised edition of pictographs. The medical staff group was 
asked to return the pictographs and questionnaire within 3 
days of receipt. Patients were asked to complete the question-
naire while present in the outpatient department or the waiting 
room of the pharmacy department, with assistance provided 
by research assistants. Individual patients required different 
amounts of time in which to complete the questionnaire.

Data Collection and Structured Patient Interview
Color copies (actual size) of each pictograph in the question-
naire were shown in the same order to each participant for 
review. In the medical staff group, participants completed the 
questionnaire without a personal interview. In the patient 
group, a trained research assistant was available to assist every 
patient with questionnaire completion as much as necessary. 
A standard approach was used for all interviews in the patient 
group. The research assistant first asked patients the meaning 
of each pictograph in order to ascertain their comprehen-
sion. For each set of 3 pictographs, patients were then asked 
to identify the pictograph that was most compelling and best 
described that instruction. After the patient had provided his 
or her preferred choices of pictographs, the research assistant 
recorded these responses on the questionnaire.

Statistical Analysis
Statistical analyses were performed using SPSS version 15.0 
(SPSS Inc., Chicago, IL). Statistical differences between groups 
in pictograph preference and comprehension were calculated 
using Fisher’s exact test because at least 1 cell in each analysis 
contained less than 5 cases. All statistical assessments were 
2-tailed, and level of significance was set at 0.05.

FIGURE 1 First Edition of Pictographsa

Category
Meaning of 
Pictograph

Pictograph 
#1

Pictograph 
#2

Pictograph 
#3

(I) Route for 
external use

(a) For 
ophthalmic use
(b) For  
otic use
(c) For  
nasal use

(II) 
Medication 
administration 
time

(a) In the 
morning
(b) At  
noon
(c) In the 
evening
(d) At  
bedtime

(III) 
Medication 
administration 
before, after,  
or with meals

(a) Before 
meal
(b) After  
meal
(c) With  
meal

aThis edition included 3 categories of medication instructions: (a) route for external 
use; (b) time of day for medication administration; and (c) medication administra-
tion before, after, or with meals. Each individual category was composed of 2 to 3 
different sets of pictographs.
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FIGURE 2 Patient Version of Survey Instrument with Revised Pictographs

Dear Sir or Madame:
Please help us to provide the most clear instructions for medication use by answering the following questions. Your participation will help 

us serve you better, and help other patients, too. So that we can understand how people think about the instructions they receive with their 
medication, please completely fill out all information on the survey. Thanks for your time!

(1)	 Personal Information
	 1. Gender:	 ❐ Male     ❐ Female
	 2. Age (yrs):	 ❐ ≤ 20     ❐ 21-30     ❐ 31-40     ❐ 41-50     ❐ 51-60     ❐ 61-70     ❐ > 70
	 3. Education: 	 ❐ ≤ Grade 6     ❐ Grade > 6 to ≤ 9     ❐ > High School to College degree 
		  ❐ > College degree     ❐ Other (please describe):_________________
	 4. Occupation:	 ❐ Businessman     ❐ Public Servant     ❐ Retired     ❐ Other (please describe):_________________
	 5. Residence:	 ❐ Chiayi County     ❐ Yunlin County     ❐ Other (please describe):_________________

(2)	 Please select one pictograph (put √ in the column with the pictograph) which best represents the category indicated.

(3) Please give us your other thoughts about the pictographs in the space below. Thank you for your help!

Category
Meaning of  
Pictograph

Pictograph 
#1

Pictograph 
#2

Pictograph 
#3

Other
Any One  
Is Fine

Do Not 
Understand

(I) Route for external use (a) For ophthalmic use   

(b) For otic use    

(c) For nasal use    

(II) Medication administration time (a) In the morning   

(b) At noon   

(c) In the evening    

(d) At bedtime    

(III) Medication administration before,  
after, or with meals

(a) Before meal    

(b) After meal   

(c) With meal   

(IV) Administration quantity (a) Half tablet   

(b) One tablet   

(c) Two tablets   

(d) Three tablets   
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pictographs for administration around meals, and these pro-
portions were higher than for medical staff for 2 of the 3 picto-
graphs (“after meal” and “with meal”).

Patient preference for pictographs varied significantly among 
the age groups for medication administration associated with 
meals (“before meal,” “after meal,” and “with meal”) and for the 
“half tablet” pictographs (Table 3). For comprehension, the old-
est group of patients had higher proportions who reported not 
understanding 5 of 12 pictographs: for bedtime administration, 
for all 3 pictographs related to administration around meals, 
and a slightly higher proportion for the number of tablets.

■■  Discussion
The 12 pictographs studied here, which were developed with 
substantial input from low-literacy patients, were associated 
with differences in preference and comprehension between 
patients and medical staff. The preference for pictographs dif-
fered significantly between low-literacy patients and medical 
staff for all 12 items, and there were differences in patient pref-
erence and comprehension among the 3 age categories. These 
results suggest that patients of varying ages and low literacy 
should be engaged in the development of pictographs that are 
intended to illustrate medication instructions. The significant 
difference in comprehension between low-literacy patients and 
medical staff for the pictographs for some of the medication 
instructions suggests that pictographs designed by medical 
professionals may not meet the needs of low-literacy patients. 
Our results and this conclusion are supported by previous 
research performed by Hwang et al. (2005) in which the type of 
illustration is important, and not all illustrations are associated 
with improved patient comprehension.5 

The 2004 IOM Report on Health Literacy cited the discor-
dance between the health care that is intended and the health 
care that is actually delivered, particularly among patients 
with chronic disease.12 An estimated 90 million adults in the 
United States have trouble understanding and acting on health 
care information.12 Studies of comprehension of warnings on 
prescription drug labels have shown that misunderstanding is 
associated with low literacy.2,13

Numerous ways have been derived by which to enhance 
the comprehension of patients taking medication. Warning 
labels are one way of reducing medication consumption 
errors and should present information in as simple a form 
as possible, using clear, short sentences and “small” words 
whenever possible.3,13 However, many patients do not pay 
attention to warning labels, and those with low literacy are 
particularly likely to ignore or misinterpret medication warn-
ing labels.2 Davis et al. (2006) found that most low-literacy 
patients self-reported that they did not pay attention to aux-
iliary warning labels, which may result in part because of 
inadequate attempts by physicians or pharmacists to counsel 
patients about the importance of these labels.3

Placing simple, clear demonstrations of the correct use of 
medications on the drug package itself can provide a useful 
visual reminder for patients about how to take their prescribed 
medications. Illustrations, whether line drawings, pictures 
(pictographs), or pictorial diagrams (pictograms), improve 
patient comprehension and reduce the likelihood of misadmin-
istration of medications among those with low literacy, older 
adults, and the visually impaired.4,14,15 For example, Houts et al. 
(2001) found that pictographs enhanced patients’ recall of ver-
bal medical instructions, improving recall from 14% for verbal 
instructions alone to 85% recall of medical instructions when 
accompanied by pictographs.14 Similarly, Austin et al. (1995) 
found that patients’ comprehension of discharge instructions 
improved if illustrations were included and that the effect was 
greater among patients with lower educational levels.15

However, even with these indications that illustrations 
improve patient comprehension, further study is still needed to 
determine what constitutes a good illustration for low-literacy 
patients. One intriguing result of our research was the picto-
graph set for medication administration time “at noon.” The 
number of medical staff who chose “do not understand” (n = 9, 
3.6%) was higher than the number of patients (n = 1, 0.4%) who 
self-reported not understanding this set of pictographs.  

Age can be a factor that affects both preference and compre-
hension of the pictographic medical instruction. Gazmararian 
et al. (1999) found that age was strongly related to health lit-
eracy skills, even when adjusting for education and cognitive 

TABLE 1 Characteristics of Patients and Medical 
Staff Participating in the Survey

Characteristics

Patients  
n = 250 
% (n)

Medical Staff 
n = 250 
% (n)

Age in years
60 or younger 	 43.2	 (108) 	 100.0	 (250)
61 to 70 	 26.4	 (66) 	 0.0	 (0)
71 or older 	 30.4	 (76) 	 0.0	 (0)

Gender
Male 	 45.6	 (114) 	 8.0	 (20)
Female 	 54.4	 (136) 	 92.0	 (230)

Educational level (grade)
No schooling 	 61.6	 (154) 
Elementary school (grades 1-6) 	 38.4	 (96)
High school (grades 7-12) 	 9.6	 (24)a

College degree 	 86.0	 (215)
More than college education 	 4.4	 (11)

Medical service position
Physician 	 1.2	 (3)
Nurse 	 64.8	 (162)
Pharmacist 	 14.8	 (37)
Other 	 19.2	 (48)

aHigh school graduates.
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TABLE 2 Pictograph Comprehension and Preference for Patients Versus Medical Staff

aP values calculated using Fisher’s exact test.

Patients 
n = 250 
% (n)

Medical Staff 
n = 250 
% (n) P Valuea

(I) Route for external use
A. For ophthalmic use

#1  	 7.6	  (19) 	 3.6	  (9) < 0.001

#2 	 39.6	  (99) 	 15.6	  (39)

#3 	 46.0	 (115) 	 79.6	 (199)

Any one is fine 	 6.4	  (16) 	 1.2	  (3)
Do not understand 	 0.4	  (1) 	 0.0	  (0) 1.000

B. For otic use
#1 	 7.6	  (19) 	 2.8	  (7) < 0.001

#2 	 52.0	 (130) 	 30.8	  (77)

#3 	 33.2	  (83) 	 64.4	  (161)

Any one is fine 	 6.8	  (17) 	 1.2	  (3)
Do not understand 	 0.4	  (1) 	 0.8	  (2) 1.000

C. For nasal use
#1 	 8.4	  (21) 	 3.6	  (9) < 0.001

#2 	 40.8	 (102) 	 21.2	  (53)

#3 	 43.6	 (109) 	 74.4	 (186)

Any one is fine 	 6.8	  (17) 	 0.8	  (2)
Do not understand 	 0.4	  (1) 	 0.0	  (0) 1.000

(II) Medication administration time
A. In the morning

#1 	 26.4	  (66) 	 13.2	  (33) < 0.001

#2 	 18.4	  (46) 	 24.0	  (60)

#3 	 46.4	  (116) 	 59.6	 (149)

Any one is fine 	 8.0	 (20) 	 2.0	 (5)
Do not understand 	 0.8	 (2) 	 1.2	 (3) 0.686

B. At noon
#1 	 20.4	  (51) 	 6.4	 (16) < 0.001

#2 	 24.4	  (61) 	 42.0	 (105)

#3 	 48.0	 (120) 	 47.6	 (119)

Any one is fine 	 6.8	  (17) 	 0.4	  (1)
Do not understand 	 0.4	  (1) 	 3.6	  (9) 0.020

C. In the evening
#1 	 28.8	  (72) 	 26.0	  (65) < 0.001

#2 	 48.4	  (121) 	 39.2	  (98)

#3 	 10.8	  (27) 	 29.6	  (74)

Any one is fine 	 10.8	  (27) 	 4.0	  (10)
Do not understand 	 1.2	  (3) 	 1.2	  (3) 1.000

D. At bedtime
#1  	 26.8	  (67) 	 55.2	 (138) < 0.001

#2 	 25.6	  (64) 	 22.0	  (55)

#3 	 18.8	  (47) 	 20.4	  (51)

Any one is fine 	 12.0	  (30) 	 1.6	  (4)
Do not understand 	 16.8	  (42) 	 0.8	  (2) < 0.001

(III) Medication administration before, after, or with meals
A. Before meal

#1 	 22.0	  (55) 	 20.8	  (52) < 0.001

#2 	 21.6	  (54) 	 10.8	  (27)

#3 	 34.8	  (87) 	 60.8	 (152)

Any one is fine 	 10.8	  (27) 	 1.2	  (3)
Do not understand 	 10.8	  (27) 	 6.4	  (16) 0.110

B. After meal
#1 	 20.4	  (51) 	 18.8	  (47) < 0.001

#2 	 21.6	  (54) 	 12.0	  (30)

#3 	 34.4	  (86) 	 64.4	  (161)

Any one is fine 	 11.6	 (29) 	 0.8	  (2)
Do not understand 	 12.0	 (30) 	 4.0	  (10) 0.001

C. With meal
#1 	 10.0	 (25) 	 8.8	 (22) < 0.001

#2 	 12.8	 (32) 	 12.4	 (31)

#3 	 59.2	 (148) 	 76.0	 (190)

Any one is fine 	 9.2	 (23) 	 0.4	 (1)
Do not understand 	 8.8	 (22) 	 2.4	 (6) 0.003

(IV) Administration quantity
A. Half tablet

#1 	 13.6	 (34) 	 15.6	 (39) < 0.001

#2 	 25.6	 (64) 	 67.2	 (168)

#3 	 50.4	 (126) 	 15.2	 (38)

Any one is fine 	 7.6	 (19) 	 0.8	 (2)
Do not understand 	 2.8	 (7) 	 1.2	 (3) 0.222

B. One, two, or three tablets
#1 	 16.4	 (41) 	 11.2	 (28) 0.012

#2 	 44.4	 (111) 	 56.0	 (140)

#3 	 18.0	 (45) 	 19.6	 (49)

Any one is fine 	 17.6	 (44) 	 12.4	 (31)
Do not understand 	 3.6	 (9) 	 0.8	 (2) 0.063
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TABLE 3 Pictograph Comprehension and Preference by Patient Age Group

aP values calculated using Fisher’s exact test.

60 Years or 
Younger 
n = 108 
% (n)

61-70 Years 
n = 66 
% (n)

71 Years or 
Older 
n = 76 
% (n) P Valuea

(I) Route for external use
A. For ophthalmic use

#1 	 11.1	 (12) 	 6.1	 (4) 	 3.9	 (3) 0.288

#2 	 42.6	 (46) 	 37.9	 (25) 	 36.8	 (28)

#3 	 42.6	 (46) 	 50.0	 (33) 	 47.4	 (36)

Any one is fine 	 3.7	 (4) 	 6.1	 (4) 	 10.5	 (8)
Do not understand 	 0.0	 (0) 	 0.0	 (0) 	 1.3	 (1) 0.562

B. For otic use
#1 	 12.0	 (13) 	 6.1	 (4) 	 2.6	 (2) 0.154

#2 	 49.1	 (53) 	 53.0	 (35) 	 55.3	 (42)

#3 	 35.2	 (38) 	 33.3	 (22) 	 30.3	 (23)

Any one is fine 	 3.7	 (4) 	 7.6	 (5) 	 10.5	 (8)
Do not understand 	 0.0	 (0) 	 0.0	 (0) 	 1.3	 (1) 0.562

C. For nasal use
#1 	 11.1	 (12) 	 4.5	 (3) 	 7.9	 (6) 0.389

#2 	 38.0	 (41) 	 39.4	 (26) 	 46.1	 (35)

#3 	 46.3	 (50) 	 48.5	 (32) 	 35.5	 (27)

Any one is fine 	 4.6	 (5) 	 7.6	 (5) 	 9.2	 (7)
Do not understand 	 0.0	 (0) 	 0.0	 (0) 	 1.3	 (1) 0.562

(II) Medication administration time
A. In the morning

#1 	 23.1	 (25) 	 27.3	 (18) 	 30.3	 (23) 0.297

#2 	 22.2	 (24) 	 12.1	 (8) 	 18.4	 (14)

#3 	 49.1	 (53) 	 51.5	 (34) 	 38.2	 (29)

Any one is fine 	 5.6	 (6) 	 7.6	 (5) 	 11.8	 (9)
Do not understand 	 0.0	 (0) 	 1.5	 (1) 	 1.3	 (1) 0.329

B. At noon
#1 	 21.3	 (23) 	 19.7	 (13) 	 19.7	 (15) 0.290

#2 	 30.6	 (33) 	 18.2	 (12) 	 21.1	 (16)

#3 	 44.4	 (48) 	 54.5	 (36) 	 47.4	 (36)

Any one is fine 	 3.7	 (4) 	 7.6	 (5) 	 10.5	 (8)
Do not understand 	 0.0 	 0.0 	 1.3	 (1) 0.562
C. In the evening

#1 	 30.6	 (33) 	 24.2	 (16) 	 30.3	 (23) 0.303

#2 	 50.0	 (54) 	 50.0	 (33) 	 44.7	 (34)

#3 	 10.2	 (11) 	 16.7	 (11) 	 6.6	 (5)

Any one is fine 	 7.4	 (8) 	 9.1	 (6) 	 17.1	 (13)
Do not understand 	 1.9	 (2) 	 0.0	 (0) 	 1.3	 (1) 0.788

D. At bedtime
#1 	 35.2	 (38) 	 24.2	 (16) 	 17.1	 (13) 0.073

#2 	 25.0	 (27) 	 21.2	 (14) 	 30.3	 (23)

#3 	 20.4	 (22) 	 19.7	 (13) 	 15.8	 (12)

Any one is fine 	 9.3	 (10) 	 15.2	 (10) 	 13.2	 (10)
Do not understand 	 10.2	 (11) 	 19.7	 (13) 	 23.7	 (18) 0.040

(III) Medication administration before, after, or with meals
A. Before meal

#1 	 35.2	 (38) 	 10.6	 (7) 	 13.2	 (10) 0.002

#2 	 20.4	 (22) 	 22.7	 (15) 	 22.4	 (17)

#3 	 29.6	 (32) 	 40.9	 (27) 	 36.8	 (28)

Any one is fine 	 9.3	 (10) 	 15.2	 (10) 	 9.2	 (7)
Do not understand 	 5.6	 (6) 	 10.6	 (7) 	 18.4	 (14) 0.022

B. After meal
#1 	 31.5	 (34) 	 12.1	 (8) 	 11.8	 (9) 0.007

#2 	 21.3	 (23) 	 19.7	 (13) 	 23.7	 (18)

#3 	 30.6	 (33) 	 39.4	 (26) 	 35.5	 (27)

Any one is fine 	 10.2	 (11) 	 16.7	 (11) 	 9.2	 (7)
Do not understand 	 6.5	 (7) 	 12.1	 (8) 	 19.7	 (15) 0.025

C. With meal
#1 	 15.7	 (17) 	 6.1	 (4) 	 5.3	 (4) 0.037

#2 	 13.0	 (14) 	 13.6	 (9) 	 11.8	 (9)

#3 	 60.2	 (65) 	 60.6	 (40) 	 56.6	 (43)

Any one is fine 	 6.5	 (7) 	 13.6	 (9) 	 9.2	 (7)
Do not understand 	 4.6	 (5) 	 6.1	 (4) 	 17.1	 (13) 0.014

(IV) Administration quantity
A. Half tablet

#1 	 23.1	 (25) 	 6.1	 (4) 	 6.6	 (5) 0.012

#2 	 26.9	 (29) 	 25.8	 (17) 	 23.7	 (18)

#3 	 43.5	 (47) 	 57.6	 (38) 	 53.9	 (41)

Any one is fine 	 5.6	 (6) 	 7.6	 (5) 	 10.5	 (8)
Do not understand 	 0.9	 (1) 	 3.0	 (2) 	 5.3	 (4) 0.204

B. One, two, or three tablets
#1 	 17.6	 (19) 	 18.2	 (12) 	 13.2	 (10) 0.496

#2 	 46.3	 (50) 	 39.4	 (26) 	 46.1	 (35)

#3 	 18.5	 (20) 	 19.7	 (13) 	 15.8	 (12)

Any one is fine 	 16.7	 (18) 	 19.7	 (13) 	 17.1	 (13)
Do not understand 	 0.9	 (1) 	 3.0	 (2) 	 7.9	 (6) 0.041
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be lower for the older patient age group for 5 of the 12 sets of 
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focused only on low-literacy patients. The pictographic medical 
instruction might also benefit other patient groups, including 
elderly patients and patients with limited native language profi-
ciency,16,17,18 which will be the subject of our next study. Third, 
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the present study did not assess the value of pictographs in 
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■■  Conclusion
For the purpose of maximizing therapeutic benefits and safety, 
we should be aware that although illustrations can be a helpful 
tool, all medication instructions should be given so as to be 
readily understood by ordinary consumers, including those 
with little or no education. Our results reveal that pictographs 
are sometimes interpreted and preferred differently by medi-
cal staff and patients. Successful development of a prescrip-
tion drug label for medication use instructions should include 
consultation with a diverse sample of patients to ensure that 
the pictographs, overall design, words, and format are under-
stood and useful to all individuals, including those with low 
literacy.
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