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Two experiments on the effectiveness of drug-labelling are reported . The 
fi rst compared typewritten wi th hand-written labels, and the second com­
pared prin ted drug-labels varying in type size, form of type, and layout 
(centered or ranged left). A discrimination-test procedure was employed, the 
subjects hav ing to select specified labels from a disp lay. T he resul ts of the 
experiments showed (I) that typewritten labels were discriminated more 
readily than handwritten ones, (2) that labels prin ted wi th 10-poin t type 
were discriminated more speedily than labels p rin ted with 6-point type, (3) 
that for labels printed with 6-point type, upper-case letterform was more 
easily d iscriminated than lower-case le tterform, (4) the layout of the label 
design had no effect on discrimination. 

Over the past few years there has been an increase in the number 
of people admitted to British hospitals suffering from accidental 
poisoning. In some cases, this has been due to out-patients making 
errors when taking medicines prescribed for them; either they 
have selected the wrong medicine, or they have taken the wrong 
q uantity of the proper medicine (RSPA, 1966). 

It has been suggested (Poulton , 1964) that clearer inscriptions 
would ease the task (a) of selecting the correct preparation, and 
(b) of reading the directions for use. There has been little evi­
dence produced to support this suggestion. Indeed , there has been 
r emarkably little scientific investigation of the problem of error 
in dr ug administration, either in the domestic environment or in 
hospitals. 

Poulton (1964) experimen ted on a selection of labels which 
differed in lettering size, color of lettering, and color of the whole 
label. His results indicated (p. 21 8) "that inscriptions can be 
discrimina ted from each other more q uickly either when they are 
printed in lettering larger than has generally been the practice, or 
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when th e key differences are prin ted in contrasting colors. A com­
bination of larger lettering in contrasting co lors makes for the 
quickest discrimination . No added advantage is to be gained by 
printing the complete labels in contrasting co lors." The lettering 
sizes varied in x-height from 1.6 mm. to 2.4 mm. in a series of 
experiments using labels which indicated different doses of a 
standard drug, and from 1.9 mm. to 5.9 mm. in experiments 
using labels bearing th e names of different drugs. We suggest that 
since the number of drugs exceeds the number of discriminable 
colors (Eriksen and Hake, 1955; Hanes and Rhoades, 1959), a 
color for each drug is not feasible; however, a system of color­
coding which distinguishes a few important groups of drugs could 
be d evised . Alternatively, color-coding could be used to indicate 
strengths of certain preparations. (This technique is used with 
insulin preparations, for instance.) 

The present experiments compare the d iscriminability of drug 
labels of various designs, and form part of a continuing research 
program being undertaken in the School of Advanced Studies of 
the Manchester College of Art and Design. The eventual aim of 
such a project is the production of a system of drug labelling 
which will minimize the chances of errors in drug administration . 

EXPERIMENT I 

The labels on drugs obtained from a pharmacist for d omestic use 
tend to be handwritten . It is possible that some errors in adminis­
tration are clue to the difficulty of discriminating these labels. O ur 
initia l experiment, therefore, was designed to compare the d is­
criminability of handwritten labels with that of typewritten ones. 
Bell (1939) reports that typewriting is read more quickly than 
handwriting when the speed of reading prose is the subject of 
study, but not when single letters or nonsense syllables are being 
perceived. Our problem, that of discriminating one out of a set o f 
possible messages, was not considered by Bell. 

M ethod and Procedure 
The general method of assessing discriminability was the meas­
urement of time taken to select a speci fic instruction from a dis­
play of different instructions. 
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Twenty-four students acted as subjects in the experiment. 
T here were two groups of 100 labels, each label being 2 x I 
inches. Ten instructions commonly used on drugs administered 
by the patient himself were selected. These were: 
One tablet three times a day 
Two tab lets three times a day 
One tablet every four hours 
Two ta blets at once, then one tabl et three times a day 
One tablet three times a day after food 
One tablespoon three times a day after food 
One teaspoon three times a day after food 
One teaspoon three times a day 
One tablespoon three times a day 
One tablet two times a day 
Each instruction was typewritten onto ten labels, and also hand­
written onto ten other labels. T en people wrote each of the in­
structions on to a separate label , so that the handwriting of the 
labels varied. In this way, we hoped , the experimental d isp lay 
would be simi lar to that which an individual faces when he goes 
to his bathroom cupboard, for we would expect that most people 
- having accumulated drugs over a period of time and possibly 
from different pharmacists-have drugs with labels which have 
different handwriting on them. A single typewriter face was used 
for the typewritten instructions, partly for practical reasons and 
partly because we suspect that there is little d ifference in the 
legibility of the common typewriter faces. This assumption is 
supported by the experience of research comparing th e legibility 
of printing typefaces (Pyke, I 926; Paterson and T inker, 1932; 
Tinker, 1963; Poulton, 1965). 

W e, therefore, had two groups of 100 labels. One group con­
sisted of the ten instructions typewritten ten times; the other 
group consisted of th e ten instructions handwritten ten times. 
Each group of Ia bels was mo unted on a 29~ x 19}1,1 -inch neutral 
grey board, with a half-inch space between each row and column 
of labels. T he labels were arranged on each board in two 10 x 10 
Latin squares, so that no instruction occurred more than once in 
any one row or any one column. 

T he 24 subjects were tested singly. Each subject wrote down an 
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instruction. One of the boards bearing the labels was then ex­
posed, and he selected the ten labels on that board which had the 
same instruction as he bad just written down. Selection was 
shown by placing a brass ring on the chosen label. Each subject 
went through this procedure fo ur t imes, twice on each board. On 
the board bearing the typewritten instructions he se lected the 
instructions: "One tablet every four hours" and "One teaspoon 
three times a day. " On the board bearing the handwritten in­
structions he selected: "One tablet three times a day" and "One 
tab lespoon three times a day." The order of presentation was 
decided from random number tables. 

The data recorded was the time between the moment the 
board was exposed and the moment the last (tenth) ring was 
placed on the final label. 

The subjects were instructed to correct any errors they might 
have made. If uncorrected errors remained, the row containing 
the wrongly selected label was indicated; and the time taken to 
select and correct the error by re locating the ring was recorded 
and added to the time taken on that trial. 

Before the experimental trials, each subject had a·practice trial 
on which he searched for symbols. H e was asked to search the 
boards by a systematic technique of scann ing each row, and the 
practice trial was used to give him the opportunity of using this 
system. The intention of this procedure was to prevent the sub­
jects changing their searching strategy between trials, since this 
might have contaminated the results. 

Results 
The mean time taken to select a typewritten instruction from the 
display was 43.54 seconds; for the handwritten instructions, the 
mean time taken was 63.47 seconds. At-test of the difference 
between these means indicated that the difference is significant 
beyond the .0 l level. The selection of the handwritten instruc­
tions took 45.8 <J0 longer than the selection of the typewritten 
instructions. 

The mean number of uncorrected errors made by each subj ect 
was 0.42 with the typewritten instructions, and 0.83 with the 
handwritten ones. The difference between these means is not 
significant at the .05 leve l. 
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Conclusions 
The results of this experiment have demonstrated that typewrit­
ten instructions are more speedily discriminated than handwrit­
ten ones, with no loss in accuracy. We would, therefore, recom­
mend that drug labels which are going (Tom the pharmacy into 
the home should be typed rather than handwritten. 

EXPERIMENT II 

The second of our experiments compared the discriminability of 
printed drug labels of various typographic designs. The following 
three design features were studied: (a) type size, (b) upper-case 
and lower-case letters, and (c) ranged left and centered arrauge­
ments. 

A considerable amount of research has been published which 
has investigated the legibility of type of various sizes. Paterson 
and Tinker (1940) compared the speed of reading type of a 
number of sizes, set in the optimal line length, and with the 
optimal amount of leading; and found that 9- , l 0- , 11-, and 
12-point Gran jon were equally legib le under these conditions. 
Glanville, Kreezer, and Dallenbach (1946) found that 6-point 
type was less easily perceived than 12-point type; they used the 
tachistoscopic method of investigating perceptibility. Other stud­
ies are included in Burt (1959) and Zachrisson (1965). 

Tinker and Paterson ( 1932) report that upper-case letters can 
be read at a greater distance than lower-case. A further study by 
the same authors (1946) indicated that lower-case letters can be 
read significantly faster than upper-case. Breland and Breland 
(1944) found that lower-case letters are more speedily perceived 
than upper-case. 

vVe have not, in our study of the literature, found the percepti­
bility of copy which is ranged left compared with that of centered 
copy. The only relevant research is that concerned with the justifi­
cation of the right-hand margin of printed material (H ultgren, 
1954; Powers, 1962; Fabrizio, Kaplan, and Teal, 1967), and 
Zachrisson's (1965) comparison of left and right, even and un­
even, margins. All these studies have failed to show that justifica­
tion increases legibility. 

None of the experiments mentioned have used selection of one 
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message from a display as the test of perceptibili ty. Since we are 
concerned with this problem, we have performed experiments 
using this proced ure before accepting the val idity of the results of 
other experiments for a selection situation. 

Method and PTocedu1·e 
A similar method to that used in Experiment I was again em­
ployed, except that printed labels bearing the name of drugs were 
used. 

Eight groups of 100 labels were formed, there being eight 
different label designs. T he designs differed according to: (a) 
type size (6-point or 10-point), (b) letterform (upper-case or 
lower-case with initial letter only in upper-case), and (c) layout 
(ranged left o1· cen tered). Detai ls of each particular design group 
are shown in Table I. 

TAn L E I. Label design, chug names to be selected, and mean selection time 

M ean 
Names to Selection T ime 

Design of Label be Selected in Seconds 

Type Size Ranged L eft UfJper- or 
in Points or Centered Lower-case 

6 R JL uc Hydroxyzine&:: Phentolamine 

~ 24.5 
6 c uc Ultandrell &:: Zactane 

6 R JL LC Zarontin &:: Eurcrmil 

~ 26.2 
6 c LC Bradasol &:: U ltandrell 

10 R JL uc R astinon & Palaprin 

~ 22.45 
10 c uc Coscopin & Pred nisone 

10 R J L LC Palaprin & Bialamicol 

~ 22.78 
10 c LC Dequadin & Bilioclyl 

Note: Since the data showed that the layout (ranged left or cen tered) had no signifi­
can t effect on selection time, the scores for both these layouts were combined. 

The specific hypotheses which were being tested were: 
1. Ten-point type is discriminated more quickly than 6-point 

type. 
2. Lower-case lettering with upper-case initia l letters is perceived 

more quickly than upper-case lettering, when type point size is 
held constant. 
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3. Ranged-l eft layout gives a more easily perceived presentation of 
the printed in formation than centered layou t. 
Because this experiment concerns the discriminability of 

pr inted labels and because nurses are the ones who have to dis­
criminate printed labels at the critical time before administration 
of a d rug to a patien t, it was decided to use nurses as subj ects. A 
total of 33 nurses took part. 

The labels were pr in ted in Gill Sans, Medium and Bold. Bold 
type was used for the name of the drug. The other information 
relating to the strength and quantity of the d rug was pr inted in 
Medium type. This information remained constan t on each label. 
Gill Sans has been found to be a more legible typeface than some 
other sans-serif faces (Poulton, 1965). Sans-serif faces are not 
demonstrably less legible than serifed faces, according to a num­
ber of cri teria of legibility (Poulton, 1965; Zachrisson, 1965). 

In each group of 100 labels of the same design , ten drug names 
were used, each occurring on ten labels of each 100. Drug names 
were selected randomly from the Br itish Pharmacopoeia list of 
approved names. The labels pr inted in 1 0-point type were 1% x 
13)'6 inches and were arranged on a neutral grey board 23 x 19% 
inches. The labels printed in 6-point type were 1 x % inches and 
were a lso arranged on a neutral grey board 23 x 19% inches. 

The size of the label was made proportional to the size of the 
type (10:6). The size of the board was kept constant, leaving 
more space between labels on the board bear ing 6-point labels 
than on the board bearing 1 0-point labels. The board size was 
maintained for both labe l sizes so that the total area to be scanned 
would be the same under both conditions. Each group of 100 
labels of the same design was mounted in a 10 x 10 Latin square; 
each name appeared only once in each row and column. 

T he 33 nurses were tested singly. She (or he) wrote down the 
name of a d rug and then selected (from the board of labels pre­
sented) those labels bearing the name she had just wri tten. Selec­
tion was shown by p lacing a ring over the chosen label. T he time 
between exposure of the board and selection of the final label was 
recorded . Each subject had two tr ia ls on each board, using a 
d ifferent name on each occasion. Since each subject had two trials 
on each board , there was a total of 16 trials for each subject. The 
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order of presentation .for each subject was decided from random­
number tables. The names to be selected on each board were the 
only ones having their respective initial letter, so that perception 
of the correct name was not confused by other names with the 
same initial. The particular names to be selected from each dis­
play are shown in Table I. 

Each subject was given a practice trial-searching for symbols­
and was asked to scan the display systematically, by looking along 
the rows of labels beginning at the left-hand side of each row. 

Results 
The mean selection time for each label design is shown in Table 
I. The over-all mean score for labels with 10-point type was 22.6 1 
seconds, and for those with 6-point type was 25.24 seconds. The 
difference between these means is significant beyond the .01 level 
(t = 6.43). 

The over-all mean score for upper-case labels was 23.48 seconds, 
and for lower-case labels was 24.49 seconds. The difference between 
these means is significant beyond the .05 level. In order to classify 
the meaning of this result, the relative discriminability of the two 
letterforms (or each type size were. compared. The mean score for 
upper-case 6-point labels was 24.5 seconds and for lower-case 
6-point was 26.2 seconds. The difference between these means is 
significant beyond the .01 level (t = 3.41). The difference between 
the mean score for upper-case 10-point labels (22.45 seconds) and 
for lower-case 1 0-point type (22. 7 8 seconds) is not significant at 
the .05 level. 

Conclusions 
The results of this experiment show that labels printed in 
10-point type are more easily discriminated than labels printed in 
6-point type. Upper-case is not superior to lower-case for 10-point 
type, but is for 6-point type. This result is in line with the find­
ings of previous researchers who have examined the legibi li ty of 
type of different sizes. The use of upper-case in 6-point type in­
creases the visual size to a very noticeable extent. Since a similar 
increase in visual size does not inAuence the discriminability of 
10-point type, it would appear that using upper-case 6-point type 
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has the result of bringing the visua l size above the lower boundary 
of easy discriminat ion. Research has tended to show that between 
8- or 9-point and between 12- or 14-point, type is equa lly legible. 
When the size falls be low or rises above these limits, legibility 
diminishes (Paterson and Tinker, 1940). This past work has used 
normal lower-case print, with upper-case for beginning sentences, 
names, etc. levertheless, 6-point upper-case is less legible than 
10-point upper-case or 10-point lower-case, as Table I shows. 

With respect to our third hypothesis, the two layouts we com­
pared had no effect on discriminability. 

On the basis of these results, we recommend the use of l 0-point 
type for drug labels. With type of this size, whether upper- or 
lower-case is used does not appear to affect ease of discrimination. 
Ranging left or centering does not apparently affect legibili ty; we 
do not make any recommendations concerning layout. If 6-point 
type has to be used, it should be all-capita l printing, si nce with 
type of this size upper-case is more easily perceived than lower­
case. 

None of the subjects in this experiment made any errors in 
selection. This may well be the resul t of nursing training. The 
studen t subjects used in our first experiment were less accurate in 
their selection. 

Summary 
T wo experiments are described, both concerned with the general 
problem of the design of drug labels. The first experiment com­
pared handwritten instructional labels with typewritten ones, and 
led us to conclude that pharmacists shou ld use typewritten labels. 
The second experim ent, which compared different label designs 
for containers of drugs used in hospitals, showed that 10-point 
type is preferable to 6-point type, since labels printed in 10-point 
type could be discriminated more speedily than those printed in 
6-point type. Ranging left or centering the copy on the label had 
no measurable effect on discriminabil ity. For 6-point type, upper­
case was more easi ly discriminated than lower-case, but this was 
not demonstrated for 1 0-point type. 
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