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At present, Thailand, as with other countries 
worldwide, is edging into an aging society. According 
to the Department of Elderly Affairs, the overall 
elderly population in Thailand in 2019 accounted 
for approximately 17.5% of the total Thai population 
and was expected to continue to grow in the coming 
years(1).

There are degenerative changes among the elderly 

such as physical, mental, intellectual, and social 
declines that lead to multiple chronic conditions(2). 
As a result, older adults are often prescribed complex 
medications(3), with the previous studies reporting 
that approximately 30.0% of patients aged 65 or over 
in the developed countries were prescribed five or 
more medications(4,5). However, various age-related 
impairments of the elderly have an impact on drug 
self-management, which may contribute to harm(6), 
such as vision problems(7,8), memory problem(9,10), 
and dependency status, all of which may increase 
the risk of adverse drug reactions. These can affect 
the elderly in several dimensions including cognitive 
impairment, functional decline(11), increased risk of 
hospitalization, and mortality(12). Among these various 
problems affecting the elderly, age-related visual 
impairment is advocated as one of the major concerns. 
A previous study reported that age is the best predictor 
of visual impairment, especially over the age of 
60 years(7).
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Background: Medication errors are a major health concern among the elderly causing a wide range of adverse events. Drug label misreading is 
one such problem that contributes to these errors. Therefore, evidence suggesting appropriate characters on drug labels is required as a useful 
instruction for improving understanding.

Objective: To investigate the appropriate characters on drug labels for the elderly, both in reading accuracy and satisfaction dimensions.

Materials and Methods: A quasi-experimental study was conducted on 56 elderly Thai patients with a mean age of 65.9±5.2 and including 26 
males and 30 females. Six drug labels were provided for all participants to read, with three different fonts, which were Angsana New, Microsoft San 
Serif, and TH Far Kwang, and two character-sizes at 0.22 and 0.26 cm in height. Their reading voices were recorded to examine reading accuracy, 
with words corrected per minute (WCM). The satisfaction scores were obtained by an opinion assessment in three components, which were ease 
of reading, aesthetically pleasing, and overall satisfaction.

Results: The results showed that Angsana New, with a size of 0.26 cm, presented the highest score in WCM (mean±SD: 148±28.3 words per 
minute), and was shown to have the most satisfaction score. A generalized linear mixed model revealed that a larger character size and Angsana 
New, with a size of 0.26 cm, were significantly associated with higher WCM (p=0.003 and 0.005, respectively), whereas increasing age was 
significantly associated with lower WCM (p=0.035).

Conclusion: The size of 0.26 cm of Angsana New and Microsoft San Serif were appropriate for use in drug labeling for elderly Thai patients.
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Misinterpretation of drug label instructions is a 
medication safety and health literacy concern(13), and it 
can lead to adverse drug events, as found in 11.0% to 
46.0% of the elderly(12,14-18). The elderly misread drug 
labels 1.2 times more frequently than their younger 
counterparts(19). Previous studies suggested that less 
complex and more explicit instructions for drug labels 
might improve patient understanding(20). However, 
there is little evidence supporting best practices 
for writing drug prescriptions(19), regardless of the 
appropriate characters for drug labeling for elderly 
patients. Therefore, the evidence of appropriate 
characters on drug labels has been considered a 
persistent need for the elderly.

The present study aimed to investigate the 
appropriate drug label font and character size by 
comparing words corrected per minute (WCM) 
and the satisfaction scores between three different 
fonts and two character-sizes of drug labels in Thai 
elderly patients. The results of the present study could 
provide evidence for drug labeling that is appropriate 
both in terms of reading accuracy and satisfaction 
issues.

Materials and Methods
Study design and populations

The present study was a quasi-experimental study 
with purposive sampling. The study was registered in 
the Thai Clinical Trial Registry (TCTR 20200913002) 
and was approved by the Human Research Ethics 
Committee, Faculty of Medicine, Prince of Songkhla 
University (REC 63-011-9-4). Participant recruitment 
was conducted between February and May 2020. 
Data collection was conducted at the Department 
of Ophthalmology, Faculty of Medicine, Prince 
of Songkla University. All participants provided 
informed consent prior to participating in the present 
study. The present study enrolled 56 participants, 
including 30 women and 26 men, with an age of 
at least 60 years that visited the primary care clinic 
of Songklanagarind Hospital and were able to 
communicate in Thai. Participants were excluded, if 
they had a best corrected visual acuity score (VA) of 
less than 20/200(21), had Thai mental state examination 
(TMSE) scores of less than a 23 score(9), had Thai 
geriatric depression scale (TGDS-15) scores over a 
5 score(22), had generalized anxiety disorder 7-items 
(GAD-7) scores over a 10 score(23), or had identified 
eye diseases by an ophthalmologist such as cataracts, 
glaucoma, pterygium, macular aged degeneration, 
and diabetic retinopathy(8). The sample size was 
calculated by using the repeated measures ANOVA 

with the G*Power version 3 program (Cohen effect 
size 0.25, Type 1 error of 0.05, Type 2 error of 0.20). 
The calculated sample size permitted a 5% drop out. 
The total sample size of the study was 56 participants.

Procedure
The present study was conducted in a laboratory 

room, with a brightness of at least 400 lux(24). A 
reading desk, which adjusted the vision angle to 
60° was provided in the room, and the distance 
between the participants’ eyes and drug labels was 
approximately 20 inches(25). 

Six drug labels in the Thai language were 
provided with three different fonts and two different 
character-sizes. The labels were as follow, label 1 
with Angsana New, 0.22 cm, label 2 with Angsana 
New, 0.26 cm, label 3 with Microsoft San Serif, 0.22 
cm, label 4 with Microsoft San Serif, 0.26 cm, label 5 
with TH Far Kwang, 0.22 cm, and label 6 with TH Far 
Kwang, 0.26 cm. The fonts were compared between 
Microsoft San Serif, which is recommended for use 
in drug labeling guidelines in different countries(19,26), 
TH Far Kwang, which has been suggested as an 
appropriate font for reading on tablet screens by 
the Thai elderly(27), and Angsana New, which is 
commonly used in the Thai education system. The 
character sizes were compared between 12 point, with 
a height of 0.22 cm, which is the one used according 
to the guidelines of labeling for human prescription 
drugs of the United States(26) and 14 point, with a 
height of 0.26 cm, which was considered the closest 
size in Thai font. 

The participants had to read all six drug labels 
aloud one time, with their reading voices recorded 
with a voice recorder. The recorded voices were used 
for calculating the WCM by two researchers, which 
were a family physician and an ergonomist. They had 
good intrarater and interrater reliability for scoring 
the WCM prior to the study. After that, participants 
obtained the opinion assessment form, to evaluate the 
ease of reading, aesthetically pleasing, and overall 
satisfaction with the drug label. The flow of the 
present study participants is presented in Figure 1.

Outcome measures
The primary outcome of the present study was 

reading accuracy, as evaluated by the WCM. Each 
drug label had a total of 10 scores, with each score 
representing correctly reading the following issue(28): 
name and surname, date of drug receipt, drug name, 
dosage (mg), type of drug used such as topical or 
taking, times of drug use per day, the medication 
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method such as before meals or after meals, the time 
required for medication such as morning, lunch, or 
evening, the drug categories such as antibiotic, and 
the drug warning. 

The total score of reading error including 
omissions, substitutions, and insertions, was counted. 
Self-correction by a participant would not be included. 
Then, the error score was subtracted from the total 
score of correctly read words. The total time it took 
the participants to read the label was converted into 
seconds, and the WCM was calculated by dividing the 
score of words read correctly by the time in seconds 
to obtain the WCM. 

The secondary outcome was satisfaction 
measurement. The scores were categorized into 
five rating scales. The opinion assessment form 
was divided into three parts with ease of reading, 
aesthetically pleasing, and overall satisfaction.

Statistical analysis
The statistical analyses were performed with 

the R Program version 3.6.1 (R Core Team, Austria). 
A descriptive analysis of the participants’ general 
characteristics was conducted. The data for categorical 
variables were shown as a percentage. According to 
distribution analysis by the Shapiro-Wilk test, the 
normal distribution of data in all variables was shown. 
Therefore, the results were presented as the mean and 
standard deviation (SD). Inferential statistics were 
analyzed by using the generalized linear mixed model 
(GLMM) to investigate the predictive factors, with the 
level of statistical significance set at 0.05.

Results 
Fifty-six participants were included in the 

present study. The demographic characteristics are 
presented in Table 1. The WCM for each drug label 
was presented in Figure 2. Drug label 2, which was 
Angsana New, 0.26 cm, had the most WCM. In 
detail, mean±SD values of WCM in drug label 1 to 
drug label 6 were 130±25.5, 148±28.3, 138±27.2, 
145±29.4, 144±29, and 138±27, respectively. The 
GLMM analysis was adjusted for the fonts, character 
size, age, occupation, and interaction between fonts 
and sizes (R²GLMM (C)=0.78). The adjusted analysis 
used a Microsoft San Serif, with a size of 0.22 cm 
as a reference(28).The results showed that the WCM 
between character size of 0.22 and 0.26 cm was 
statistically significant different. The WCM between 

Figure 1. Summary of research procedures.

Figure 2. Box plot diagram of WCM value.

Table 1. Demographic characteristics of participants (n=56)

Demographic characteristics n (%)

Age (years); mean±SD 65.9±5.2

Sex

Female 30 (53.6)

Male 26 (46.4)

Occupations

Office workers (i.e., officers, teachers, policemen) 28 (50.0)

Non-office workers (i.e., housekeepers, agriculture, commerce) 28 (50.0)

Underlying diseases 40 (71.4)

Reading with eyeglasses 43 (76.8)

Visual acuity decimal

0.32 1 (1.8)

0.40 4 (7.1)

0.50 6 (10.7)

0.63 10 (17.9)

0.80 25 (44.6)

1.00 10 (17.9)

SD=standard deviation
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Angsana New and TH Far Kwang was significantly 
different from Microsoft San Serif. Moreover, age was 
also significantly associated with WCM. Participants 
who worked as office workers were reading 14.924 
words per minute, significantly higher than the non-
office worker group (Table 2). The satisfaction score 
of Angsana New with 0.26 cm was presented as the 
most satisfied font on the drug label (Table 3).

Discussion
The present study is the first study aimed at 

investigating an appropriate font and character size 
in drug labeling for Thai elderly patients. The present 
study found a larger font at 0.26 cm of Angsana New 
presented the highest score of WCM and satisfaction. 
The present study revealed that the font and character 
size affected reading accuracy on drug labels in the 
elderly(29).

In the current study, three fonts in the Thai 
language were compared. After multiple comparison 
analyses, Angsana New was not presented as 
statistically different from Microsoft San Serif. 
Therefore, the results implied that either Angsana 
New or Microsoft San Serif could be used on drug 
labels, because both of them have bolder characters 
than TH Far Kwang, which had a thin and square-
edged style. These findings correspond with the 

previous studies, which found boldface characters 
could provide more readable conditions on drug 
label(29,30) and better visual-word recognition that 
influenced the speed of words accessed(31). In 
addition, the letter spacing may be a factor affecting 
reading accuracy because the present study found 
Angsana New and Microsoft San Serif have more 
space than TH Far Kwang. Concurrently, Smither et 
al and Russell-Minda et al also described adequate 
letter-spacing had a better result in reading than 
non-proportional spacing. Moreover, it could reduce 
letter confusion in older adults(29,30). Furthermore, 
the present study was conducted on two different 
character-sizes and revealed that a larger character 
size could produce more WCM. In accordance with 
the previous studies, the readability of the elderly with 
visual impairments would be improved by reading a 
character size of more than 12 point or 0.22 cm(24) or 
at the largest size available to decrease eye fixation 
time while reading(30).

The GLMM analysis revealed that age was 
significantly associated with WCM. Being one year 
older would have significantly changed the mean 
of WCM –1.3 words, which may have occurred 
from increased eye fixation duration and ineffective 
eye movement in elderly people(32,33). Additionally, 
an enlarged crowding zone and a lessening of the 

Table 2. Generalized linear mixed model

Estimate WCM Lower Upper Df t value p-value

(Intercept) 217.4 137.147 299.525 56.18 5.354 <0.001

Character size: 0.26 cm 7.078 1.883 11.7 280 2.810 0.005

Font type: Angsana New –7.901 –13.376 –2.697 280 –3.137 0.002

Font type: TH Far Kwang 5.208 1.027 10.574 280 2.068 0.040

Age –1.312 –2.521 –0.132 56 –2.164 0.035

Occupation 14.924 2.932 27.547 56 2.481 0.016

0.26 cm* Angsana New 10.798 4.321 17.596 280 3.032 0.003

0.26 cm* TH Far Kwang –12.18 –18.674 –4.712 280 –3.420 0.001

WCM=words corrected per minute

Model: lmer (formula = WCM ~ size + font + (1 | id) + age + occ2 + size:font, data=DTlab, REML=F)

Table 3. Means of the ease of reading, aesthetically pleasing and overall satisfaction scores (n=56)

Label Ease of reading; mean±SD Aesthetically pleasing; mean±SD Overall satisfaction; mean±SD

Angsana New, 0.22 cm 3.20 (0.73) 3.23 (0.71) 3.15 (0.71)

Angsana New, 0.26 cm 4.13 (0.56) 3.77 (0.65) 3.93 (0.56)

Microsoft San Serif, 0.22 cm 3.32 (0.57) 2.90 (0.52) 3.00 (0.59)

Microsoft San Serif, 0.26 cm 3.90 (0.69) 3.68 (0.58) 3.88 (0.68)

TH Far Kwang, 0.22 cm 3.80 (0.73) 3.52 (0.57) 3.58 (0.68)

TH Far Kwang, 0.26 cm 3.73 (0.71) 3.63 (0.75) 3.71 (0.67)

SD=standard deviation
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visual span were also found in the elderly(34). For the 
assessment of participants’ satisfaction, Angsana New 
at 0.26 cm has the highest score. Notably, participants 
tended to choose a larger character size and wider 
character and letter spacing. Moreover, the assessment 
of the ease of reading seemed to be the most proper 
assessment to represent the patients’ satisfaction 
because it was also associated with the same results 
as WCM in reading each drug label. 

The current study was subject to limitations. 
First, a control group and randomization method 
were not included in this quasi-experimental study. 
A randomized control trial is recommended for 
future research. Second, the limited sample size 
was recruited in the present study. To support these 
findings in future research, a larger sample size may 
be required. Finally, there are only three font types 
included in the present study. Further investigation 
should be considered for more different font types 
and sizes. 

Conclusion
The present study found the size of 14 point or 

0.26 cm of Angsana New and Microsoft San Serif 
were appropriate for use in drug labeling for elderly 
Thai patients. Moreover, bold characters and adequate 
letter spacing are also suggested to improve reading 
accuracy. The result of the present study could be 
applied to set up the recommendations for drug 
labeling for the Thai elderly population.

What is already known on this topic?
The Microsoft San Serif with a character size of 

0.26 cm has been advocated for use in drug labelling 
along with less complex and more explicit wording 
instructions. However, no evidence reported the 
appropriate characters on drug labels for elderly 
people.

What this study adds?
To the best of the author’s knowledge, this 

is the first study that investigated the appropriate 
characters for drug labeling conducted on elderly 
patients. The result showed the size of 14 point or 0.26 
cm of Angsana New and Microsoft San Serif were 
appropriate to use in drug labeling for elderly Thai 
patients to improve reading accuracy. In addition, the 
boldface character and adequate letter spacing were 
also suggested for use in drug labels.
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