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The legibility of patient-
critical information on 
prescription labels has 
received little attention, 
and few standards exist 
nationally or internation-
ally. In a previous report, 
we highlighted the degree 
to which labels follow 
existing guidelines. In 
this subsequent study, we 
investigate the improve-
ment that may be gained 
when labels follow those 
guidelines.

Peu de personnes se sont 
penchées sur la lisi-
bilité des renseignements 
cruciaux destinés aux pa-
tients qui figurent sur les 
étiquettes d’ordonnance, 
et il existe peu de normes 
à leur endroit, que ce 
soit à l’échelle nationale 
ou internationale. Dans 
un rapport précédent, 
nous avions déterminé 
dans quelle mesure les 
étiquettes suivaient les lig-
nes directrices existantes. 
Dans cette étude, nous 
nous sommes intéres-
sés aux améliorations 
que pourrait apporter le 
respect de ces lignes direc-
trices sur les étiquettes.
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Abstract

Objectives: Most current prescription labels fail 
to meet print guidelines, especially in print size. 
We therefore compared the legibility of current 
prescription medication labels against the legibil-
ity of prototype labels, based on current guide-
lines for legibility.

Method: Sample medication labels were 
obtained from pharmacies, and prototype 
medication labels were developed according 
to legibility guidelines from nongovernmen-
tal organizations and pharmacy organizations. 
Three groups of participants, consisting of 
older adults with normal vision, older adults 

with visual impairment and younger adults 
with visual impairment (total N = 71) took part.  
Participants were asked to read and rank the 
labels. Reading speed and accuracy were deter-
mined.

Results: Accuracies were high (75%–100%), and 
there were no significant differences between 
samples or prototypes or between groups. Pro-
totypes, however, were read faster than samples  
(p < 0.001). Subjectively, participants preferred 
the largest print option (p < 0.001) and instruc-
tions with the numbers written in highlighted 
uppercase words (p < 0.001).

Discussion: The results indicate that improvements to the label would include larger print size, a con-
sistent layout with left justification and using upper case with highlighting for emphasis of the numbers 
in the instructions. Can Pharm J (Ott) 2016;149:174-184.

Prescription medication label legibility is impor-
tant to ensure patients take their medication 
appropriately and avoid medication errors. Older 
adults are particularly at risk, as many visual 
functions decrease with age and age-related ocu-
lar disorders are common.1,2 Those with visual 
impairment (most of whom are older adults) 
are another at-risk group. The number of people 
with visual impairment is increasing3 and rises 
sharply with age; 13.4% of persons 75 years and 
older reported a vision disability.3

Older adults are also at risk because of higher 
rates of medication use.4,5 Medication errors 

can result from misreading a prescription drug 
name that sounds similar to a different drug or 
misreading dosages, warnings and other critical 
information.6 Furthermore, the inability to read 
prescription labels clearly can cause patients anxi-
ety because of the potential increased dependence 
on others, loss of confidentiality and preventable 
illness.7

It would be anticipated that the legibility of 
labels can be improved by adopting guidelines for 
print legibility established by vision-related non-
governmental organizations and pharmaceutical 
and health organizations.8-15 Yet, in a previous 
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study, we found that many labels fail to meet 
these guidelines, especially in terms of print size, 
case and modes of emphasis.16 We concluded that 
labels could more often meet guidelines without 
changing technology or the size of labels. Latham 
et  al. similarly found that current labels in the 
United Kingdom do not meet existing guidelines 
and that reading speed and accuracy improved 
with ideal and larger print labels.17

The purpose of the current study is to deter-
mine the legibility of medication labels for 
patients who are more vulnerable (i.e., older par-
ticipants and those with vision loss). To achieve 
this goal, the legibility of current prescription 
medication labels was compared with the legibil-
ity of prototype labels, based on current guide-
lines for legibility, to determine if legibility can 
be improved with such prototype labels.

Methods
All aspects of the study received clearance through 
the Office of Research Ethics at the University of 
Waterloo. All participants gave informed consent.

This project included 3 phases: first, the prep-
aration phase, in which fictional prescriptions 
(including instructions, drug names and fic-
tional patient names) were developed and tested 
for equal readability (i.e., equal difficulty of the 
text itself); second, the acquisition of the sample 
labels and design of the prototype labels; and 
third, the main study, which involved 3 patient 
groups who read the final labels and ranked 
them for legibility.

Phase 1: Preparation phase: Development and 
testing of prescription texts
In preparation for the study, hypothetical pre-
scriptions were generated and tested so that 
wording for patient-critical information (patient 
name, drug name and drug instructions16,18) had 
equal (or approximately equal) readability. Forty 
sample prescriptions were generated with unique 
drug names and fictional patient names. The 
patient names were chosen to be of approximately 
equal length, with just 1 first and 1 family name. 
Regarding the drugs, controlled substances were 
avoided. The prescriptions were typed in a simi-
lar format to actual prescription information on 
medication vials and glued onto cue cards.

Ten graduate or undergraduate optometry stu-
dents, aged 22 to 27 years with normal corrected 
visual acuity (a measure of the finest detail that 
the eye can see, usually measured with letters of 

decreasing size), took part in this phase. Low-
vision simulators, which decreased both contrast 
sensitivity and visual acuity, were used to decrease 
reading speed and increase errors so that differ-
ences between the texts would become evident. 
Visual acuity was reduced by 3 lines (to 20/36, a 
factor of 2× poorer) on a standard Early Treatment 
Diabetic Retinopathy Study (ETDRS) logMAR 
(logarithm of the Minimum Angle of Resolu-
tion) letter chart,19 and log contrast sensitivity was 
reduced to 1.05 measured on the Mars letter con-
trast sensitivity test.20 The Mars chart has letters of 
the same size but decreasing contrast and so mea-
sures the minimum contrast that a person requires 
to read the letters. Participants were asked to read 
each cue card as fast as possible without making 
mistakes. The order of the cue cards was random-
ized for each participant. Because many drug 
names may be difficult to pronounce and because 
many patients are likely to recognize their medica-
tions by the first syllable, participants were asked 
to spell the first 5 letters of the drug name. The 
accuracy and time taken to read the patient name, 
drug name and instructions were determined 
separately. For each measure, outliers beyond 2 
standard deviations were flagged and removed. 
The remaining patient names, drug trade names 
and instructions were randomly recombined to 
compose 24 equally readable prescriptions (see 
the appendix available online at cph.sagepub.com/
supplemental) to be used in phase 3, the main 
study. Twelve were randomly assigned to the phar-
macy samples and 12 to be used for the prototypes.

Phase 2: Acquisition of the sample labels and 
design of prototype labels
Pharmacy selection and acquisition of sample 
labels.  Sample labels from 48 pharmacies had 
been collected as part of a previous study.16 

Knowledge Into Practice	

•• Legibility of prescription medication labels is important to enhance 
correct medication use and adherence.

•• Legibility can be improved without changing current technology or 
label size.

•• A combination of larger print, consistent layout, left justification, 
overall lowercase lettering (but with upper case for numbers in 
the instructions) and highlighting in yellow can improve reading 
speed and patient preference of older adults and people with visual 
impairment, thus improving universal accessibility.
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Note that the text for these previously collected 
samples was different from that in the current 
study. These were used to select a sample of 
pharmacies from which to recruit and that 
would give a good representation of current label 
print sizes. The 48 labels were arranged in order 
of print size of the instructions. Every fourth 
pharmacy in the set of 48 was contacted (to select 
a total of 12 pharmacies to supply sample labels 
for the study). If a pharmacy was not willing to 
participate, we contacted the next pharmacy on 
the list. Twelve of the 24 prescriptions were sent 
to participating pharmacies, and the pharmacist 
was asked to print a label for each prescription 
(i.e., 12 labels) as they normally would for a 
regular medication vial, as if they had received 
that prescription. Pharmacists were asked to use 
numerals for the instructions if they normally 
did so and were asked to keep the patient names 

and trade names exactly as indicated. All other 
information (pharmacy contact information, 
DIN numbers, prescription numbers, physician 
information) was to be printed as they normally 
would. A total of 144 unique pharmacy labels 
were collected (12 prescriptions × 12 pharmacies; 
see Figure 1A for a sample standard prescription 
label). The 12 pharmacies consisted of 3 chain/
mass merchandizer/groceries, 3 banners and 6 
independents. The labels were pasted onto empty 
standard-sized medicine 20-dram vials.

Design of prototype labels.  Twelve different 
prototype versions were designed based on the 
guidelines from nongovernmental organizations 
for accessible print and pharmaceutical and health 
organizations for prescription medication labels.8-15 
The prototype instructions were written in sentence 
case (as is recommended, but different from all 

Figure 1  Examples of labels

(A) Pharmacy sample label. (B) Prototype label, instructions numbers in numerals. (C) Prototype label 
instructions numbers in lowercase words. (D) Prototype label, instruction numbers in uppercase words.  
(E) Prototype label, instruction numbers in uppercase words with highlighting (note that highlighting was in 
yellow). All of these versions of the prototypes were in 12-, 14- or 16-point print. The layout shown is with  
14 point.
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current prescription medication labels16). Four style 
variations included the numbers of the instructions 
written in 1) numerals, 2) lowercase words, 3) 
uppercase words or 4) highlighted uppercase 
words (see Figures 1B–E). For the last option (with 
highlighting), the patient name, the trade drug name 
and numbers of the instructions were highlighted 
in yellow. Each style option was printed in print size 
12, 14 or 16 point, thus giving rise to 12 different 
versions (4 styles each in 3 different print sizes). All 
prototypes had patient critical information bolded 
(patient name, number of tablets/capsules, times per 
day, additional instructions and drug trade name). 
All prototype labels were designed to maximize the 
use of space on the label for important information. 
The remaining 12 of the 24 prescriptions were 
printed in each of the 12 style combinations to make 
144 unique labels (12 prescriptions × 12 prototype 
versions). Each prototype label was pasted onto the 
same type of vial as the sample pharmacy labels. 
Examples of each of the 4 prototype label styles are 
shown in Figure 1 for the 14-point print size. Only 
the label used for 16-point print required a label size 
11% taller than a standard label. The prescription 
information for both 14 point and 12 point fit on a 
standard label.

Phase 3: Main study
Sample size calculation.  The sample size calculation 
was based on preliminary data of participants with 
age-related maculopathy, and their speed of reading 
the dosage and patient name on medicine labels 
for which the standard deviation of the difference 
between 2 labels was 11 seconds. The average time 
taken to read this information was 21 seconds, 
and we assumed that an improvement of time 
taken of 8 seconds would represent a significant 
improvement (i.e., an improvement of more than 
33%). This results in a sample size of 17 in each 
group (paired t test for 80% power). We therefore 
recruited 24 participants in each group, to ensure 
that we had adequate power and to be able to form 
two 12 × 12 Latin square design for each group 
(see description below). A 12 × 12 Latin square 
was chosen, as it was decided to test 3 different font 
sizes of the prototypes and 4 different versions (see 
above), resulting in 12 variants. A Latin square is 
a method of controlling for order effects, similar 
to randomizing, when there are 2 variables of 
interest (in this case, the text and pharmacy for 
the pharmacy samples or the text and the style/
font size of the prototype labels). It efficiently 
balances out factors that are of less interest (in this 

case, the individual subject’s performance and the 
prescription text). The variables that are of interest 
are each presented the same number of times in 
a specific place in the sequence (thus helping to 
control for fatigue or practice effects).

Participant recruitment.  For the main study, 
participants were recruited from the University of 
Waterloo (UW) Optometry Primary Care and Low 
Vision Clinics, and some participants with visual 
impairment were recruited from CNIB (formerly 
Canadian National Institute for the Blind), 
Toronto. The UW Low Vision Clinic and CNIB 
are available to serve the whole visually impaired 
populations in their respective areas. Inclusion 
criteria were specified for 3 different groups. The 
first group consisted of 24 individuals aged ≥65 
years who had distance visual acuity of 20/40 or 
better (older normal vision). The second group 
consisted of 24 individuals aged ≥65 years who 
had distance visual acuity poorer than 20/40 to 
20/400 (older visually impaired).21,22 The last group 
consisted of 23 individuals aged 20 to 64 years with 
visual acuity poorer than 20/40 to 20/400 (younger 
visually impaired). We excluded individuals who 
were legally blind according to the World Health 
Organization, who would probably require 
other means to read prescription labels. Other 
exclusion criteria were any mention of dementia, 
cognitive impairment or physical challenges in 
the patient file; those who did not read regularly 
in English; and those who achieved <21 on the 
modified Telephone Interview of Cognitive Status 
(TICS-M), a screening questionnaire for cognitive 
impairment, which was designed to be delivered 
by telephone. The TICS-M has been shown to 
be well correlated with the Mini-Mental State 
Examination.23

Mise en pratique des connaissances	

•• Il est important que l’étiquette des médicaments sur ordonnance soit 
lisible pour améliorer leur bon usage et l’observance. 

•• Il est possible d’améliorer la lisibilité sans changer la technologie 
actuelle ou la taille des étiquettes.

•• On peut améliorer la vitesse de lecture et la préférence des 
patients âgés et des personnes présentant un déficit visuel, et ainsi 
l’accessibilité universelle, en utilisant de larges caractères, une mise en 
page uniforme, une justification à gauche, des lettres minuscules sauf 
pour les chiffres dans les instructions, et en surlignant en jaune les 
éléments importants.
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Experimental design.  For the sample labels, a 12 × 
12 Latin square was used to balance prescription 
information so that each participant read different 
prescription information for each pharmacy label. 
Although prescription information was selected 
for equal readability, this allowed a balancing out 
of the prescription information in order to study 
differences in pharmacy labelling. The first 12 par-
ticipants in each group were assigned in the Latin 
square, which was repeated for the next 12 par-
ticipants in each group. Similar Latin squares were 
used for the prototype labels. This results in a label 
from each pharmacy being read by each participant, 
but with different prescription information. Thus, a 
sample label from each pharmacy was read by all 71 
subjects (24, 24 and 23 in each group, respectively), 
but the prescription information was varied.

Study protocol.  Participants were shown 6 dem-
onstration vials and were instructed to read only 
the patient’s name, instructions or trade name of 
the drug and to read as fast as possible without 
making mistakes. They were asked to read the first 
5 letters of the trade drug name. They used their 
habitual spectacles or reading device at the reading 
distance that was optimal for them. The demon-
stration vials were used to accustom the partici-
pant to the task. The results were not recorded or 
included in the analysis. Participants then read the 
12 pharmacy vials in order, according to the Latin 
square. These readings were timed with a stop-
watch, and the entire session was videotaped as a 
check for errors and to determine the final time. 
Errors that occurred while reading were recorded. 
If there was any error in the reading of the patient 
name, drug name or instructions, a score of zero 
was given for that component (drug name, patient 
name or instructions). If participants corrected 
themselves, this was not counted as an error. For 
the pharmacy samples, reading the first 5 letters 
of either the generic or trade name was counted as 
correct. To provide a break from reading, partici-
pants were next asked about their general health, 
ocular health and their current glasses or low-
vision devices. The participants then read the 12 
prototype vials as described above. For the proto-
types, all participants read the trade drug names.

The final task was to rank each set of 12 
sample labels in terms of legibility, by physically 
arranging the vials in order of most to least leg-
ible. The participant was asked to judge based 
on the overall label (including the layout, print 
size, colouring, pharmacy logo and contact 

information, etc.). Participants often used an 
iterative process (i.e., comparing one by one 
until they were satisfied they were in the correct 
order). The 12 prototype labels were similarly 
ranked.

Analysis.  Since we were not interested in the pre-
scription information, we were able to take the 
average for each pharmacy sample with different 
prescription information. Similarly, we calculated 
the average for each prototype version (which 
had different prescription information) as read 
by each participant. For the samples, the data for 
each pharmacy (accuracy, time or ranking) were 
analyzed separately. For the prototypes, the data 
for each style variant were analyzed separately and 
then were grouped according to style or font size. 
When comparing the samples and the prototypes, 
the average data from the samples versus the pro-
totypes for each participant were compared.

Accuracy was recorded as 1 if totally correct 
or 0 if any error was made, as it was decided 
that any error in the patient-critical information 
could potentially result in a medication error. 
Accuracy was analyzed with nonparametric 
tests. The Friedman test was used to analyze dif-
ferences in reading accuracy among the sample 
and prototype labels, and the Mann-Whitney 
test was used to compare between the samples 
and the prototypes. The time taken to read infor-
mation was transformed to a log scale, and para-
metric statistics were used for analysis. One-way 
ANOVA with post hoc analysis corrected for 
multiple comparisons by the adjusted Bonfer-
roni method24 was used to compare the time 
differences between the groups for the samples 
and the prototypes. Ranking data were recorded 
as 1 = most preferred and 12 = least preferred 
and were analyzed by determining the median 
for each participant and then applying repeated-
measures analysis of variance (ANOVA).

Results
Participants
The demographics of the participant groups are 
given in Table 1. Apart from planned differences, 
there was a significant difference in visual acu-
ity between the older and younger participants 
with low vision (t test, p = 0.014). There was 
no significant difference in the age of the older 
participants with and without low vision (t test, 
p = 0.067) or in the percentage of females.
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Reading accuracy
Overall, there were no significant differences 
in accuracy of the reading of patient name, 
instructions or drug name between the samples 
and the prototypes for any participant group. 
The accuracy of reading each piece of informa-
tion (the patient name, the drug name and the 
instructions) was then considered separately. 
For all groups, there was a significant differ-
ence in the patient name accuracy among the 
samples (Friedman test, p < 0.01). Post hoc test-
ing revealed this was due to one label (label 9), 
which had a different layout and a pharmacy 
name that was similar to a patient’s name, such 
that participants frequently read the pharmacist 
name for the patient name. There were no other 
significant differences in patient name accuracy 
for the sample labels in any of the groups. There 
were no other significant differences in accuracy 
(among samples or prototypes for patient name, 
drug name or instructions [Friedman p > 0.05], 
between samples and prototypes [Mann-
Whitney test, p > 0.05] or between participant 
groups [Friedman p > 0.05]). Apart from the 
patient name in label 9, accuracy was high, rang-
ing from 75% to 100% (average = 92% ± 7.3) of 
each piece of information being read correctly 
for the samples and from 79% to 100% (average 
95% ± 4.7) for the prototypes.

Time taken to read labels
The average times to read individual labels are 
shown in Figure 2. Overall, the prototypes were 
read faster than the samples (p < 0.0001), and this 
was true for each participant group (p < 0.0001). 
To account for the possibility of a practice effect 
resulting from reading the samples before the 
prototypes, the data of both samples and pro-
totypes were rearranged into the order that 
they were read for each participant. Repeated-
measures ANOVA (2 × samples/prototype × 12 
order of reading) showed a significant effect of 

sample versus prototype (p < 0.001) and order 
of reading (p < 0.05) for all participant groups 
(i.e., there is a practice effect). The speed for the 
samples plateaued for the last 3 data points. The 
average of these points was therefore calculated 
for each participant and compared with the aver-
age of the time taken for the prototypes. There 
was a significant difference for all groups (p < 
0.001, 2-way paired t test), that is, the prototypes 
were read significantly faster, despite the practice 
effect. Participants with low vision took longer 
to read both samples and prototypes compared 
with the older normal vision group, but there 
was no difference between the groups with low 
vision (1-way ANOVA, p < 0.05). The average 
times for reading of the samples and prototypes 
are shown in Table 2.

Among sample labels, there was no overall 
relationship between print size of the patient 
critical information and the time taken to read 
them. However, all 3 groups showed significant 
differences among a few of the individual sample 
labels (repeated-measures ANOVA, p < 0.001). 
When we qualitatively considered the character-
istics of the labels that were either read faster or 
slower (as identified with post hoc testing), there 
were no obvious consistent differences in the use 
of italics versus upright, print size or uppercase 
versus lowercase or sentence case, although 2 of 
the fastest read appeared to be less crowded than 
others, with more white space.

Among prototype labels, there was no effect 
of print size on the time taken to read the labels 
for any group (p > 0.05, repeated-measures 
ANOVA, 3 sizes). Repeated-measures ANOVA 
(4 styles) showed that there was a significant 
effect of style (p = 0.018) for the older normal 
vision group. Post hoc analysis showed that low-
ercase words for the numbers were read faster 
than when numerals were used (p = 0.009). 
There was no effect of style in the other 2 groups 
(p > 0.05).

Table 1  Demographics of the participants*

Percentage female Age (years) Mean visual acuity

Older normal vision 71 75 ± 6.8 20/24 ± 1.2 letter chart lines (0.12 logMAR)

Older low vision 71 79 ± 7.8 20/83 ± 2 lines (0.2 logMAR)

Younger low vision 52 45 ± 11.3 20/120 ± 2.3 lines (0.23 logMAR)

*logMAR = logarithm of the minimum angle of resolution.
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Figure 2  Mean time taken to read the sample labels and prototype labels plotted 
against the label print size

The characteristics of the print for each label are shown. For the samples, the values are plotted in order of 
average print size for the instructions, drug name and patient name going from smallest to largest font size. 
When these averages were the same, they were further ordered in terms of font size for 1) the instructions, 
2) drug name and 3) patient name. All were printed in all capitals unless there is an “S,” which indicates 
sentence case. The asterisk indicates label 9. For the prototypes, all instructions were printed in sentence case. 
“U” indicates that the instruction numbers were in uppercase words. “L” indicates the numbers in lowercase 
words, “UH” represents the numbers written in uppercase words with highlighting, and “N” indicates they were 
written in numerals.

Table 2  Time taken in seconds (average ± SD) to read sample and prototype 
prescription medication labels

Older group with 
normal vision

Older group with low 
vision

Younger group with 
low vision

Pharmacy samples 10.79 ± 2.65 20.81 ± 10.56 21.50 ± 15.86

Prototypes 7.98 ± 1.79 12.94 ± 5.19 13.44 ± 8.16

Ranking
Repeated-measures ANOVA for print size (3× 
print size) showed a significant effect of print 
size in all groups (p < 0.001). Post hoc analysis 
showed that there was a significant preference for 
larger print; 14 point was preferred to 12 point, 
and 16 point was preferred to 14 point; Figure 3). 
There was a main effect of print style (repeated-
measures ANOVA [4 styles], p < 0.001), and 
post hoc analysis showed that upper case with 
highlighting was significantly preferred to all 
the other styles in all the groups of participants 
(Figure 4).

For the pharmacy samples, there was no 
significant association between the size of the 

patient-critical information and the participant’s 
ranking of the samples. All 3 groups chose label 
10, on average, to be the best label. This label had 
a print size of 13 point for the instructions (a 
large-print option from one of the pharmacies).

Discussion
The results of this study show that accuracy 
was quite high for most of the labels, even for 
those participants with low vision, although it 
must be remembered that they were using their 
low-vision devices. However, the prototypes 
were read significantly faster than the pharmacy 
samples (about 3 seconds faster for older peo-
ple with normal vision and 8 seconds faster for 
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Figure 3  Median ranking for label print size for print size, according to group; all 
groups preferred 16 point
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Figure 4  Median ranking for label print size for each print style, according to 
group; all groups preferred capitals with highlighting
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those with low vision). Larger print was consis-
tently preferred by all participant groups, as was 
the style version that included upper case for the 
numbers of the instructions.

Lorenc and Branthwaite25 reported that a 
patient’s being able to read the label was an 
independent factor for improved adherence. 
Although our results show that accuracy of read-
ing was high among all groups with both the sam-
ple prescription labels and the prototype labels, 
all groups took longer to read sample labels than 
prototype labels, suggesting that the prototype 
labels are easier to read. Subjectively, participants 
preferred upper case and highlighting for the 
numbers in the instructions with larger print.

Our findings are similar to a UK study by 
Latham et al.,17 which showed improved reading 
speed, but not accuracy, in the “mild” simulated 
visually impaired group with labels that were 
designed according to the UK National Patient 

Safety Agency guidelines and with large-print 
labels compared with actual sample labels. Legibil-
ity was worse in the “moderate” visually impaired 
group, with most participants not being able to 
read fonts smaller than 14 point. Latham’s study 
was performed with visual impairment simula-
tors, not with participants with visual impairment 
who used reading aids, as in the present study. 
These differences may explain why we did not find 
a decrease in accuracy for the visually impaired 
groups. However, our current major finding, that 
those with visual impairment took longer to read labels 
than those with normal vision, is in agreement with 
the findings of Latham et al. Participants with 
visual impairment took about 10 seconds longer 
for the pharmacy samples and about 5 seconds 
longer for the prototypes (Table 2). Despite high 
accuracy (92%–95%), reading a medication label 
slowly would still present a potential barrier for 
people with visual impairment.
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There was a significant improvement in read-
ing speed with the prototypes. This improved by 
3 seconds for the older normal vision group and 
8 seconds for both groups with visual impair-
ment, which is a 37% improvement. However, 
when both samples and prototypes were analyzed 
separately, it was not clear which features of the 
prototypes resulted in that improvement. Among 
the samples, there was no consistent feature of the 
print that resulted in faster or slower reading. It 
is important to note, however, that layout may be 
an important factor. The 2 labels that were read 
the fastest appeared to be less crowded. Label 9 
was consistently read more slowly and less accu-
rately by all groups. The information on this label 
was spread horizontally, the instructions were 
grouped at the bottom and the pharmacy name 
was where the patient name would be anticipated. 
Most other labels placed the important informa-
tion on the left of the label in a more vertically 
linear fashion. Malkinson6 has suggested the use 
of a hierarchical approach for providing informa-
tion to the patient about the medication. This can 
be applied to information on a label. It seems that 
important information should be maximally left-
aligned to avoid issues with a curved vial.

Similarly, among the prototypes, print charac-
teristics did not influence the time taken to read, 
with the exception that reading was statistically 
faster with lowercase words than with numerals 
for the adults with normal vision. However, this 
difference was only 0.03 second, which is probably 
not practically or clinically significant. It is there-
fore possible that prototypes were easier to read, 
not because of one particular feature but because 
of a combination of features, including increased 
print size, spacing, justification, consistent layout 
and emphasis on important information.

Although reading speed and accuracy did 
not identify which specific feature improves 
legibility, the ranking results showed consistent 
preferences. All participant groups preferred 
upper case with highlighting (which was yellow) 
for the numbers in the instructions to all other 
styles and larger font among the prototypes. All 
3 groups preferred sample label 10, which had 
the largest font (13 point) for the instructions. 
Whereas it has been suggested that sentence case 
is more easily distinguishable because of varia-
tions in the unique shape of each word,6,26 upper 
case and highlighting add emphasis on impor-
tant pieces of information such as numbers and 
special instructions that are crucial for proper 

dosing. Latham et al.17 also showed that use of 
upper case for emphasis was preferred by most 
observers.

Limitation
One limitation of this study is that it was pos-
sible to test only a certain number of prototype 
variants. We chose 4 different print styles with 3 
different font sizes. These choices were based on 
the nongovernmental agency and pharmaceuti-
cal and health organizations’ guidelines for pre-
scription medication labels, and we chose those 
that we expected to be easiest to read. However, 
there are other combinations of styles/sizes and 
layouts that could have been tested, and this 
could be the focus of future studies.

Clinical relevance
Because legibility is a contributing factor to 
correct medication use and possibly to adher-
ence, legibility of medicine labels is an issue of 
concern to individual pharmacists, pharmacy 
technicians and the pharmaceutical industry as 
a whole. This study shows that a combination 
of print characteristics allowed quicker reading 
and was preferred overall, indicating that these 
characteristics give increased accessibility to the 
patient-critical information. These characteris-
tics included larger print, a consistent layout, left 
justification, overall lowercase lettering but with 
uppercase lettering for numbers in the instruc-
tions and highlighting (in yellow; Box 1).

Conclusion
This study supports the findings of previous 
studies demonstrating that making the print 
as large as possible will likely decrease barriers 
for patients and be preferred by them. In addi-
tion, there are indications that using a consistent 
layout with justification and printing the num-
bers for the instructions as uppercase words and 
highlighting may also be helpful ways to improve 
the accessibility of the information on the label. 
These changes can be made without moving to 
different types of technology (e.g., technologies 
other than printing, such as Braille or electronic 
chips). Further, larger-print labels would allow 
even larger print size, which was preferred by all 
the participant groups and may allow a greater 
percentage of the population to be self-reliant, 
having decreased need for adaptations and read-
ing aids and thereby improving patient compli-
ance and ease of self-medicating. ■
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