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This study examined three common Chinese typefaces
to determine the optimal font and point size to
increase the legibility of medicine labels for the elderly.
Three tests were applied and the outcome shows
different performance results for each one of the tests.
Heiti performed better in the reading test, whereas
Kaiti performed well in both the character recognition
and the searching a phrase tests. Songti performed
adequately in all of the tests. Kaiti’s resemblance

to Chinese calligraphy significantly improved its
performance. The findings indicate that increasing
point size alone does not significantly improve legibility
among the elderly.

1. Hong Kong medicine labels:
Current regulations and usability

According to Provision 22 (5) in Hong Kong’s Chapter
138A Pharmacy and Poisons Regulations, medicines “shall
be clearly labelled with instructions for use in English
and in Chinese” Provision 384 (1) states that “no person
shall sell or supply any medicine unless it is labelled with
particulars printed so as to be clearly legible in English
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and Chinese, as to dosage and the route and frequency
of administration.” However, the regulations do not
elaborate on what clearly labelled or legible means, or
how to achieve such clarity using a specific typeface,
colour, leading space or font size. This lack of guidance
results in a wide range of medicine label formats that
spans the private pharmaceutical market.

Apart from the labels used in the private sector and
at clinics, there are two types of medicine labels used in
public hospitals, issued by the Department of Health and
the Hospital Authority (HA), respectively (Figure 1). The
HA dominates and manages over 161 public hospitals
and outpatient clinics covering 18 districts in Hong Kong.
The labels they issue affect the majority of Hong Kong’s
citizens, especially senior citizens suffering from chronic
illnesses who frequent the public hospitals for their
medications. Hence, the labels issued by the HA are used
in this study.

The HA’s current labels mainly comprise seven
major items of information about the medicine (The
Hong Kong Medical Association 2007): hospital’s name,
patient’s name, date dispensed, drug name, dosage,
method of administration, and precautions (Figure 2).

Other information is also displayed, but in English
and for internal use, such as abbreviated drug name and
unit and hospital/department codes. The HA requires
that all medicine information is shown clearly and
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Figure 2. Seven major items and internal use information on Hospital Authority labels.

legibly on labels for the public, but the current labels do
not appear to fulfil these requirements, particularly for
elderly users (people aged 65 or above). According to the
results of a survey conducted by the Sik Sik Yuen (SSY)
Ho Kin District Community Centre for Senior Citizens
in November 2010, nearly 97.7% of the 569 respondents
were dissatisfied with the current medicine label design.
About 96.1% (547) of the respondents requested a larger
font size for legibility, while 97.5% (555) preferred Arabic
numerals over traditional Chinese characters for indicat-
ing the doses. This suggests that the current design of

the medicine labels issued by the HA does not answer to
the users’ needs, and therefor needs to be improved. This
reflects the importance of a user-centric design approach
in information design.

In its 2007 Global Age-friendly Cities Guide, the
World Health Organization (WHO) also suggested
improving the legibility of medicine labels. It stated that
“font size on text materials, mainly hard copy ... 1s too
small to read. Product labels and instructions, particu-
larly for medications, are hard to decipher” (WHO 2013).
This is especially true for senior citizens (ibid: 63).
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2. Research questions: Font sizes,
typefaces and legibility

In accordance with the WHO’s urgent call to develop
age-friendly cities and the results of the aforementioned
survey, the SSY recommended that the HA increase

the current label’s font size (from 12.5 to 16 points or
above) and use Kaiti (a Chinese typeface) to enhance the
legibility level for the elderly. Based on the results of the
SSY’s survey, the following research questions were raised:

- Isa16-point font size feasible for application to the
design of the medicine labels currently issued by
the HA?

- If not, what is the optimal font size capable of striking
a balance between the constraints of small medicine
label space and senior citizens’ need for a higher level
of legibility?

- Why is Kaiti considered a more legible typeface for
seniors? Are there any alternative Chinese typefaces
that could achieve the desired legibility?

- How does age influence legibility levels?

Although the SSY has suggested that increasing the
point size will improve legibility, Miles Tinker (1963) had
stated that “[o]ptimal legibility of print is achieved by
a typographical arrangement in which shape of letters
and other symbols, characteristic word forms, and all
other typographical factors such as type size, line width,
leading, etc., are coordinated to produce comfortable
vision and easy and rapid reading with comprehension.”
Therefore this research has not only considered point
sizes when testing legibility, but it has also taken into
account other factors such as negative space and the
anatomy of Chinese characters.
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3. Methods for usability test

Legibility can be measured in a variety of ways, such as
through reading tests, searching word tests, user prefer-
ences studies, comprehension tests and eye tracking.
However, there is no single method that produces
sufficiently useful results (Beier 2012; Spencer 1983).
One of the objectives of this study is to examine the
feasibility of using a 16-point font size on the medicine
labels issued by the HA, as recommended after the 2010
SSY survey. The drawback of that survey is that it did
not reflect users’ daily lives as it merely presented survey
takers with a list of dichotomous questions. Thus, user
tests are needed to learn how medicine labels perform in
the area of user comprehension.

Although the survey findings highly recommended
the use of a 16-point or larger font size for greater
legibility, this is actually impractical given the innate
limitations of the size of the label, spatial arrangement
and number of Chinese characters.? If the font size were
increased from the current 12.5 points to 16 points, the
2 X 4-inch label would not be able to accommodate the
required information. More importantly, mandating a
16-point or above font size would require a complete re-
vision of the entire label system, which would seriously
affect the HA. Considering these practical issues, this
study maintains the size of the current medicine labels
and uses as large a font size as possible for the proto-
types in conducting user tests. One of the typefaces used
in the test has significantly more negative space around
its characters, however. To better understand the relation
between font size and legibility, this typeface has been
manually enlarged from its standard maximum font size
to a larger face size with less negative space.
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4. Chinese typography: Styles, font sizes
and strokes

4.1 Three common Chinese typefaces

In Chinese typography, there are three commonly used
typefaces for text writing that are similar to those for the
Latin alphabet: Songti, Heiti and Kaiti (Figure 3). The
Songti style is similar to that of Roman letters, which
have serifs at the ends of the strokes. Its vertical strokes
are thicker than its horizontal strokes and the structure
of the style appears as high thick-thin contrast. The Kaiti
style resembles traditional Chinese calligraphy with
brush strokes and is similar to that of a script font in
Roman characters. The horizontal and vertical strokes
have similar weights and each horizontal stroke is gently
tilted upward to the right. The Heiti style is similar to
the san serif typeface used in Latin typography—it

is monolinear, with little thick-thin contrast in the

Serif Sans Serif
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horizontal and vertical strokes. To find the most legible
and accessible typeface for seniors, these three typefaces
were used in the legibility tests.

4.2 Font sizes

As mentioned earlier, the tests generate different charac-
ter heights based on the different typefaces. As Figure 4
shows, the characters of the Kaiti style are shorter and
smaller (2.9—4.2 mm) than those of Heiti’s (4.1-4.5 mm)
and Songti’s (4.3-4.6 mm), although all three samples
are set at 14 points. This is because the anatomy of the
Kaiti characters is rooted in the centre and developed
inward, leaving more negative space around it. Heiti and
Songti, in contrast, are developed outward and take up
more space. However, a close examination of Figure 4
reveals subtle differences between Heiti and Songti.
From edge to edge, the shadow of the Songti character
takes up more vertical and horizontal space than that

Flared start ~ Bulge finish

-

Thicker
vertical
stroke

|

V

Thinner horizontal stroke

Similar weight in vertical
and horizontal strokes

Tilted

Figure 3. Songti (left), Heiti (centre), and Kaiti (right) appear in the user tests. Each Chinese typeface has
some unique features that are similar to the Roman letters, san serif and script fonts in Latin typography.
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Figure 4. The anatomy of Kaiti (right)
characters is the smallest of the three
typefaces at the 14-point size. Kaiti
characters are usually surrounded

by more white space. The shadows
indicate the EM space for each typeface.

Songti Heiti

Kaiti

Although they are all set in a 14-point
font size, the amount of white space
surrounding them differs.

of the Heiti character. In fact, each Chinese character
is uniquely influenced by both the stroke density and
font skeleton.

To eliminate any optical bias in testing the differences
among font sizes, we adjusted the heights of the three
typefaces so that all were optically similar (Figure 5).
Specifically, the Heiti and Songti characters were set at
14 points with font heights of approximately 4.4 mm,
while the Kaiti characters were enlarged to 15.5 points to
achieve an average height of 4.4 mm.

As mentioned, the current medicine label size issued
by the HA cannot accommodate the required informa-
tion when a font of 16 points or above is used, because
the longest pharmaceutical information or precaution
message on such labels is 18 Chinese characters per line,
including punctuation. Moreover, three lines are reserved
in the current label for the indication of precautions or
side effects. To increase the point size and display up to
18 Chinese characters per line, 14 points is the maximum
and optimal font size for all three of the Chinese
typefaces studied. The Kaiti characters, however, could
be increased to 15.5 points due to its inward anatomy
(Figure 6). Given the current labels’ space constraints,
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this study maintained the current medicine labels’

size and changed the maximum font size to 14 points
(approximately 4.4 mm), plus 2 points of leading space,
in our test materials.

4.3 Number of strokes

Other factors that may affect the legibility of Chinese
characters are the number of strokes or their density.
Chinese characters are composed of complex combina-
tions that are entirely different from the characters in the
Latin alphabet, which are constructed from left to right
in one dimension. In contrast, Chinese characters are
presented in a two-dimensional way and can comprise
up to three different components. The first component

is characters composed of a radical, the basic unit, of
which there are 213. The second component is characters
composed of a radical and a stem. The third component
is complex characters composed of a radical combined
with another radical and a stem (Figure 7). Even a simple
Chinese character composed only of a radical can be
formed using a varied number of strokes, ranging from 1
to as many as 32 (Stallings 1976; Gu 1994).
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Figure 5. The Kaiti characters are deliberately scaled up to align with the similar heights of the
Songti and Heiti characters. The average height of Kaiti characters at 15.5 points is 4.4 mm, while
those of Songti and Heiti characters at 14 points are about 4.3 mm and 4.2 mm, respectively.
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Figure 6. A 14-point font is the maximum and optimal size that can accommodate 18 Chinese characters in a line.
The character heights at 14 points are about 4.3—-4.6 mm for Songti (top left), 4.1-4.5 mm for Heiti (top right), and 2.9-4.2 mm
for Kaiti (bottom left). The character height at 15.5 points is about 3.2-4.5 mm for Kaiti (bottom right).
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3. A character = a radical + (a radical + a stem)
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P e [+ => _1 + + Chinese character is composed
\_‘ —L _a of both a radical and a stem.
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To achieve the same number of strokes in every test,
315 full sentences of pharmaceutical instructions from
the HA’ labels were used in the tests. After filtering out
repeated characters, the remaining unique characters
were classified into four groups according to the
number of strokes (Table 1): Group 1 comprises 108
characters ranging from 1 to 6 strokes, group 2 comprises
200 characters ranging from 7 to 12 strokes, group 3
comprises 112 characters ranging from 13 to 18 strokes,
and group 4 comprises 23 characters ranging from 19 to
24 strokes. The number of Chinese characters used in the
medicine label information is 443, and all were used in
our prototype designs produced for the legibility tests.

5. Participants
Eighty Hong Kong Chinese seniors (36 female and
44 male) aged between 60 and 91, with a mean age

of 73.4, volunteered to participate in this legibility
testing. All of the participants were Cantonese speakers
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recruited through five centres for the elderly in Hong
Kong. The selection criteria were the ability to recognize
Chinese characters, and a lack of visual impairment

that might keep them from completing the legibility
testing. All of the participants were also required to have
previous experience administering medicines and to not
have participated in any other similar type of legibility
test for medicine labels in the past.

6. Procedure

The legibility tests were conducted at the elderly centres
between August and September 2012. Each participant
was tested individually and the purpose of the study was
explained at the beginning of the testing. Testing took
about 20 minutes for each participant. The participants
were required to pass the pre-test, in which they read

a paragraph that was randomly selected and extracted
from the daily news, to ensure they did not have any
difficulty recognizing Chinese text.
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Table 1. The 443 most frequently used characters on medicine labels issued by the Hospital Authority, classified into
4 groups according to the number of strokes.

No. of No. of

Chinese characters
strokes characters

1-6 strokes group (108 characters)

1 1 —
2 10 TENXN_ZAAANT

3 10 A=K EAOAENT

4 30 FIEAZERROLETARF P ZaAHAREAFAALILLREKKES

5 25 HZEEFTEERRIMN L 5 PR E LIRS T A

6 32 ZEBEGHERESE S REMSHEMABE ASEERRNEEBEILL

7-12 strokes group (200 characters)

25 FRUERERAM I = EEMER 2 FE2 5 BR SRS
36 ISR E 22 BN AL 25 2 B B etk P S 2L AT E fh RO S MR U S E RS AR
9 32 REFRHGEARNIRRERRAANGHEERSERFRABERENE
10 30 RECHITBEER RS R NS ERNERE RESEEENKE
11 44 MEEESHISRERSIER G EBREE R IR AR RN 2SRRI B SRR MR
12 33 HEZHRREEREEERRRIERSERNEERISERER AR

13-18 strokes group (112 characters)

13 38 EREARE SR B ERRSEWE RS RITERERE TR ZRRNRE
14 15 HHERNERREYERFEE

15 25 AR LR E R B R B EEBRER

16 17 RER RO IR IR N RIEER

17 1 s i B R R e

18 6 BERABEER

19-24 strokes group (23 characters)

19 6 RIERE R
20 4 EREE
21 5 BB
22 1 =
23 4 L ks
24 3 EEE

Total 443
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Each test and its instructions was printed on an
individual a4-size sheet. The test sheets were only given
to the participants who passed the pre-test. To compare
the three typefaces and find which was the most legible
for the elderly, three test worksheets with the content
written in the three typefaces (Heiti, Songti, and Kaiti)
were prepared. Each worksheet contained a reading test,
a word recognition test, and a searching a phrase test.
To complete the testing process, the participants were
required to finish all three tests written in each typeface.

In the reading test, the participants were asked to
read aloud the three lines (72 characters) of Chinese text
inside each label (Figure 8a). The text had no meaning
as it was not arranged in a logical order. Instead, it was
randomly selected from the 4 pre-defined groups of
strokes from the 443 characters most frequently used in
pharmaceutical instructions (Table 1) so as to maintain
the same number of strokes for each session. Thus, the
participants had to pay extra attention and read each

Songti Font size: 14/16 pt Heiti
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single word carefully. In the word recognition test, the
participants were asked to locate and circle a specific
character in a text with a colour pen (Figure 8b). The
specific character was shown at the bottom of the

test sheet so that participants could refer to it. In the
searching a phrase test, the participants were required
to locate a phrase (e.g., “Avoid alcoholic drink”) in the
context of the medicine label, instead of an nonsensical
text (Figure 8c).

To avoid any bias that might stem from the arrange-
ment of the typefaces, the order of the test sheets was
randomly changed. Moreover, the characters in the word
recognition and search a phrase tests, and the locations
of the words and phrases on the different prototypes
were randomized. A researcher or facilitator briefed the
participants and observed their behaviour during the
testing. A research assistant recorded response times and
errors made. Follow-up questions were asked post-
testing to examine the participants’ performance.
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Figure 8a. Reading test. Each set of
labels was given to the participants
individually and they were asked to
read the text aloud. Response times
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ERROR: and errors were recorded.
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Figure 8b. Word recognition
test. The participants were asked
to locate a specific character

in a text with a colour pen.

The specific character was shown
at the bottom of the sheet for
easy referral. Response times
were recorded.

Figure 8c. Searching a phrase
test. The participants were
required to locate a phrase in
the context of a medicine label.
The specific phrase was shown
at the bottom of the sheet for
easy referral. Response times
were recorded.
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7. Results
7.1 Total mean of response times

The Kaiti typeface performed best among the elderly
participants based on the overall mean response times
(Table 2). However, there were subtle distinctions
among the three typefaces based on the total aggregate
search time in the legibility tests. The participants’ mean
response times to complete all of the tasks were 70.89
seconds for Songti, 70.65 seconds for Heiti and 69.72
seconds for Kaiti. The 14-point Kaiti characters had

no advantage over their Songti and Heiti counterparts,
however, the 15.5-point Kaiti characters provided
comparatively better legibility and accessibility, with a
mean response time of 59.54 seconds to complete all of
the tests.

7.2 Age and legibility

To investigate whether any of the typefaces studied
were more legible to a particular age group, we divided
the 8o participants into 3 groups based on their ages:
23 in the 60 to 69 year-old group, 40 in the 70 to

idj 22(3), 2016, 202-220

79 year-old group, and 17 participants in the 8o to
91 year-old group.

It is not surprising that age affected the response
times. The older the participants were, the more time
they took to complete the tests (Table 3). The results for
the 14-point Heiti characters, for example, indicated that
the aggregate mean response time was 58.88 seconds for
the youngest group (60 to 69 years old), 72.07 seconds
for the middle group (70 to 79 years old), and 83.22
seconds for the oldest group (80 to 91 years old). This
pattern was also observed in the results relating to the
other two typefaces. For example, with the 15.5-point
Kaiti characters, the aggregate response times were 52.77,
58.58, and 70.96 seconds for the youngest, middle and
oldest groups, respectively.

The standard error results showed that the test
outcomes of the Songti and Heiti characters were
statistically significant in the middle group (70 to 79
years old), whereas those of the 14 and 15.5 point Kaiti
characters were insignificant (p = 0.05). This meant that
for this group only the mean response times relating to
the Songti and Heiti characters could be compared. For
the Songti characters, the middle group’s mean time
was 75.86 seconds and that for the Heiti characters was

Table 2. The mean and standard deviations of response times for the tests

Songti 14 pt Heiti 14 pt Kaiti 14 pt Kaiti 15.5 pt

Mean SD Mean SD Mean SD Mean SD
Reading test 57.32 21.64 53.60 17.77 58.33 19.84 45.31 15.50
Word recognition 8.18 7.14 11.93 9.25 7.24 4.41 10.03 8.32
Search a phrase 5.38 3.64 5.13 4.94 4.15 2.89 4.21 3.19
Total 70.89 25.62 70.65 23.72 69.72 22.57 59.54  21.68

N = 80, time in seconds.
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Table 3. Total response times (in seconds) for all tests in different age groups

Songti 14 pt Heiti 14 pt
. Standard . Standard
Mean Coefficient Mean Coefficient

error error
60-69 46.45 Control group 58.88 Control group
70-79 75.86 19.41 6.33** 72.07 13.19 5.85%
80-91 78.71 22.26 7.73%* 83.22 24.34 7.15%%
N =280 R-squared = 0.13 R-squared = 0.13
*p < 0.05
**p < 0.01

Kaiti 14 pt Kaiti 15.5 pt
. Standard . Standard
Mean Coefficient Mean Coefficient

error error
60-69 61.55 Control group 52.77 Control group
70-79 70.07 8.52 5.73 58.58 5.8 5.49
80-91 79.96 18.41 7.01%* 70.96 18.19 6.7%*
N =80 R-squared = 0.08 R-squared = 0.08
*p < 0.05
**p < 0.01

72.07 seconds. The coefficient values further revealed
that the participants took 13.19 seconds more than
the youngest (control) group when testing the Heiti
characters, and 19.41 seconds more when testing the
Songti characters. This indicates that the Heiti charac-
ters performed better than the Songti characters in the
middle group.

Among the oldest group (80 to 91 years old),
all outcomes were statistically significant, meaning
that for this group the response times relating to
all four typefaces could be compared. The participants’
mean response times were 78.71 seconds for Songti,

83.22 seconds for Heiti, and 79.96 and 70.96 seconds
for 14 and 15.5-point Kaiti. Regarding the coefficients,
the participants took an additional 22.26 seconds

for Songti, 24.34 seconds for Heiti, and 18.41 and

18.19 seconds for 14 and 15.5-point Kaiti. These results
indicate that, different from those of the middle
group, between Songti and Heiti, Songti came out
better. More importantly, the results indicate that
although the prototype using the 15.5-point Kaiti
generated the shortest response time, the difference in
response time between the 14 and 15.5-point Kaiti was
particularly minimal.
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7.3 Results of the reading test

In the reading test, 8o participants were asked to read
aloud 72 pharmaceutical Chinese characters pre-set in a
non-logical, random and meaningless arrangement. The
15.5-point Kaiti characters produced the shortest response
times for all three age groups (Table 4). Heiti produced
the shortest times among the three 14-point typefaces,
with mean response times of 45.03, 55.21, and 61.3 seconds
for the youngest, middle, and oldest groups, respectively.
Based on the participants’ feedback, Heiti’s font
style presented a monolinear weight in the characters’
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horizontal and vertical strokes, which created an opti-
cally darker effect that enabled the elderly to read more
effectively when scanning the texts.

Although between the three 14-point typefaces the
response times for Heiti were the shortest in the read-
ing test, Heiti produced the highest number of reading
errors (163 errors, see Table 5).°> The implication is that
the lack of contrast in the Heiti style hinders character
recognition, particularly when two similarly structured
characters are juxtaposed. The percentage of reading
errors in Heiti was 32.1% (35 out of 109 total reading
errors) in the youngest group, 32.3% (85 out of 263)

Table 4. Response times for the reading test in different age groups

Songti 14 pt Heiti 14 pt
. Standard . Standard
Mean Coefficient Mean Coefficient

error error
60-69 47.23 Control group 45.03 Control group
70-79 60.9 13.68 5.17% 55.21 10.17 4.44*
80-91 62.59 15.37 6.68* 61.39 16.35 5.42%%
N =280 R-squared = 0.09 R-squared = 0.09
*p < 0.05
**p < 0.01

Kaiti 14 pt Kaiti 15.5 pt
. Standard . Standard
Mean Coefficient Mean Coefficient

error error
60-69 51.61 Control group 40.37 Control group
70-79 59.11 7.5 5.09 45.54 5.17 3.98
80-91 65.58 13.96 6.22% 51.45 11.08 4.86*
N =80 R-squared = 0.06 R-squared = 0.06
*p < 0.05
**p < 0.01
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Table 5. The mean and standard deviations of response times for the tests

Age Songti Heiti Kaiti Kaiti Total errors in
14 pt 14 pt 14 pt 15.5 pt age group

60-69 23 35 25 26 109

70-79 69 85 61 48 263

80-91 27 43 26 20 116

Total errors in each typeface 119 163 112 94 488

in the middle group, and 37.1% (43 out of 116) in the
oldest group. The total percentage of reading errors for
Heiti was 41.4% (163 out of 488 total reading errors),
followed by Songti (24.4%; 119 out of 488). The Kaiti
style in both font sizes (14 and 15.5 points) scored well
and had the lowest frequency of reading mistakes
among the three age groups. The 14 and 15.5-point
Kaiti had error rates of 22.9% (112 out of 488) and 19.3%
(94 out of 488), respectively. In summary, although

the Kaiti style did not perform best in the reading

test, it did have the lowest frequency of reading errors
among the elderly.

7.4 Results of the word recognition test

In the searching a phrase test, Heiti had the longest
response times among the three typefaces and across

the three age groups: 8.92,12.97, and 13.54 seconds in

the youngest, middle, and oldest groups, respectively
(Table 6). This implies that Heiti was the most difficult
for the elderly to read. This finding differed from the first
test, in which Heiti performed quite well, suggesting that
it allowed the elderly to read the texts easily. However,

in the second test, the participants had to pay close
attention to a character’s features and find it among the
surrounding text. The Heiti’s monolinear strokes and

lower contrast may have resulted in the participants
taking more time to recognize the character accurately.
Songti’s high thick-thin contrast between vertical
(thicker) and horizontal (thinner) strokes resulted in

the participants having difficulty seeing the thinner
horizontal strokes against the white background and
under dim lighting. Thus, Songti had the second-shortest
response times.

In contrast, Kaiti’s strong serif features that resemble
traditional Chinese calligraphy made its characters
quick and easy to identify. Surprisingly, however, the
response time for the 15.5-point Kaiti characters was
longer than that for their 14-point counterparts in the
character recognition test. The text presented in 15.5
and 14-point Kaiti characters had mean response times
of 9.16 and 6.68 seconds, respectively, in the youngest
age group. The 15.5-point Kaiti had also longer response
times than the 14-point Kaiti in the middle and oldest
age groups.

7.5 Results of the searching a phrase test
The findings of the searching a phrase test showed that
the Kaiti typeface had the best response times for all

three age groups (Table 7), particularly the 14-point Kaiti
characters: 3.26, 4.02, and 5.65 seconds in the youngest,
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Table 6. Response times for word recognition test in different age groups

Songti 14 pt Heiti 14 pt
. Standard . Standard
Mean Coefficient Mean Coefficient
error error
60-69 5.51 Control group 8.92 Control group
70-79 8.693 3.42 1.83 12.97 4.05 2.39
80-91 10.02 4.51 2.24* 13.54 4.61 2.92
N =280 R-squared = 0.06 R-squared = 0.04
*p < 0.05
**p < 0.01
Kaiti 14 pt Kaiti 15.5 pt
. Standard . Standard
Mean Coefficient Mean Coefficient
error error
60-69 6.68 Control group 9.16 Control group
70-79 6.94 0.26 1.15 8.96 -0.2 2.14
80-91 8.73 2.05 1.41 13.72 4.56 2.62
N =280 R-squared = 0.03 R-squared = 0.05
*p < 0.05
**p < 0.01

middle, and oldest groups, respectively. Comparatively,
the Heiti style had the longest response time (8.3 sec-
onds) in the oldest group and the Songti style had the
middle response time among the three typefaces studied.
The 15.5-point Kaiti characters had shorter response
times than the 14-point Kaiti characters in the first test,
but longer times in the second test and mild differences
in the third test. As mentioned, the participants pre-
ferred the Kaiti typeface for its higher legibility, which
is due to its similarity to traditional Chinese calligraphy.
Moreover, most elderly patients have been reading the
HA’s medicine labels in their current format for years,
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as most of them suffer from common chronic illnesses,
such as high blood pressure, cholesterol, and diabetes.
Such users take medicines daily and go to HA hospitals
for regular check-ups and prescription refills. Due to
this familiarity with the label design configuration and
information organization, which was almost unchanged
in the third test, the varied font sizes had little effect

on the participants’ response times. Thus, the 14 and
15.5-point Kaiti characters revealed no major differences
in response times and performed equally well in terms
of character recognition.
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Table 7. Response times for searching a phrase test in different age groups

Songti 14 pt Heiti 14 pt
. Standard . Standard
Mean Coefficient Mean Coefficient

error error
60-69 3.71 Control group 4.93 Control group
70-79 6.03 2.31 0.92% 3.9 —1.03 1.22
80-91 6.1 2.39 1.13% 8.3 3.37 1.50%
N =280 R-squared = 0.08 R-squared = 0.12
*p < 0.05
**p < 0.01

Kaiti 14 pt Kaiti 15.5 pt
. Standard . Standard
Mean Coefficient Mean Coefficient

error error
60-69 3.26 Control group 3.24 Control group
70-79 4.02 0.76 0.73 4.08 0.84 0.81
80-91 5.65 2.4 0.9%* 5.79 2.55 0.99%
N =80 R-squared = 0.09 R-squared = 0.08
*p < 0.05
**p < 0.01

8. Discussion

The above discussion shows that there is much room
for improvement. Due to the lack of any previous
research and legibility tests of medicine labels in
Chinese society, the methods of Western legibility tests
and screen-based Chinese legibility tests were used

as references for the main framework of this research.
However, a number of other factors affected the test
results and should be considered in future research:

- Avoid high familiarity. The participants with
chronic illnesses make frequent trips to the HA

hospitals for check-ups and prescription refills.
As a result, they are very familiar with the labels
issued by the HA and know where to look for
information, even with altered typefaces and font
sizes, as long as the information organization and
visual hierarchy have not been changed.

- Real-life prototypes. The medicine label prototypes

in this study were printed on aA4-size sheets, which
did not reflect the real-world experience gained when
administering daily medicine. It would be preferable
for further tests to use real medicine labels on varied
containers and bags.
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- Real-life testing. All of the user tests in this study
were conducted at centres for the elderly. This did
not truly reflect real-life situations, which are likely
to involve factors such as dim lighting and lack of
supervision. Thus, it is necessary to conduct real-life
tests to generate more accurate results.

9. Conclusion

Based on the results of the 2010 SSY survey, the 16-point
Kaiti typeface was recommended to increase the
legibility of medicine labels for elderly users. However,
this recommendation was not based on evidence from
testing various typefaces and font sizes among elderly
patients. This study therefore pursued increased legibility
by comparing different Chinese typefaces and font

sizes in a user-centred approach, examining which one
performs best. The combination of the reading, word
recognition, and search a phrase tests allowed a more
elaborate understanding of the legibility of the selected
typefaces and font sizes as presented in the medicine
label prototypes.

The overall results (the total mean response times)
indicated that the 14-point Songti, Heiti, and Kaiti styles
performed similarly well, while the 15.5 Kaiti style had
a significantly better overall performance. However,
when taking a closer look, none of the typefaces domi-
nated in all three tests. The san serif of the Heiti style, for
instance, performed well in the reading test, but poorly
in the word recognition and searching a phrase tests.
Heiti also produced the highest number of reading errors
among the three typefaces. Compared with Kaiti and
Heiti, Songti’s performance was middling in all of the
tests. Also, even though the 15.5-point Kaiti presented a
significantly shorter mean response time, compared with
the 14-point Kaiti, it did not perform better, despite its
size advantage, in the word recognition and searching a

phrase tests. It also caused more errors in the reading test.
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This indicates that simply increasing the font size does
not necessarily improve legibility among elderly users.
In summary, although the results of this study
are aligned with the SSY’s typeface recommendation,
they show that different typefaces perform well in
different tests, and that looking at font size alone would
disregard other typographical factors. Compared with
the SSY’s survey, participants in this research were
presented with more accurate label prototypes based
on real-life examples, which has allowed for a more
user-focused outcome. Finally, the tests have confirmed
that age influences response times and reading errors,
suggesting that legibility of medicine labels should be
taken seriously, especially with regards to the older
members of society.
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1. Sik Sik Yuen is a renowned religious charity organization that
provides a wide range of medical, educational, and community
services for the elderly. The survey was conducted in seven
districts of Hong Kong, including Yuen Long, Sham Shui Po,
Tuen Mun, and others, from November to December 2010.

The survey collected data from 928 respondents, 569 of which
were elderly and 359 non-elderly.

2. The standard label is 4 inches wide by 2 inches high for easy
printing and use in all of the Hospital Authority’s institutions.

Its design accommodates internal use and patients’information.
The label space is programmed to display a maximum of three
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lines of text for precautions and one line for dosages and
method of administration. The label width can accommodate a
maximum of 18 Chinese characters, including punctuation.

3. Reading errors were recorded when the participants
engaged in any of the following: character misrecognition,
word skipping, word mispronunciation, or wrong association of
another phrase.
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