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Abstract

Background and Objective: Medication errors are recognized as aserious threat
to patient safety that can lead to adverse health outcomes and increased
healthcare costs. This study evaluated the impact of font size, font type, and
correlated color temperature (CCT) on the readability of printed medication
prescriptions.

Materials and Methods: This experimental study was conducted at a teaching
hospital with the participation of 30 nurses. In total, four levels of CCT (2885,
4003, 6132, and 9973 K) at a constant illuminance of 1501x, along with three font
types (Tahoma, Zar, and Yekan) in three different sizes (9, 11, and 13pt) were
evaluated in this study. Data analysis was performed using linear mixed
models (LMM).

Results: The results revealed that CCT has a significant effect on readability.
The highest error rate was observed at 2885 K, significantly greater than 6132 K
(P=0.004) and 9973 K (P=0.002). Font size also had a significant impact, with font
size 9pt producing more errors than sizes 11 and 13. No significant effect was
observed for font type. Subjectively, except for irritability, other variables,
including adequacy of amount and color of illumination, light distribution,
pleasantness, performance, and sleepiness, did not exhibit significant
differences among the various lighting conditions.

Conclusion: The findings highlight the importance of optimizing lighting
conditions and typographic characteristics in reducing readability errors in
medication prescriptions. However, further studies are necessary to
determine the optimal lighting parameters and their interaction with
typographic variables.
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Extended Abstract

Background and Objective

Hospitals play a vital role in drug distribution,
and the distribution process includes steps,
such as a physician”s prescription, registration
of drug requests, and preparation by nurses. Any
error in this process endangers the health of
patients. Research has shown that one in five
prescriptions contains an error, and the increase
in drug production in recent years has increased
the likelihood of medication errors. In addition
to financial costs, these errors threaten patient
safety and the mental health of employees.
Factors, such as illegible handwriting, small font
size, fatigue, stress, memory and visual acuity,
age and experience of nurses, as well as physical
factors in the workplace, including inadequate
lighting, create conditions for errors. Misreading
drug labels and prescriptions is a common
mistake, and standard design of the medicine
room and appropriate lighting can reduce
errors. Lighting, in addition to visual function,
affects alertness, fatigue, and cognitive function.
The role of lighting in increasing accuracy and
reducing errors in the medicine room should be
given more attention. Research shows that
lighting intensity, font size, and age of
individuals affect the reading errors of drug
labels. Moreover, the correlated color
temperature of lighting and font type and size
have a positive effect on readability. With this
background in mind, this study aimed to
investigate the effect of font size, font type, and
lighting color temperature on reading errors.

Materials and Methods

This experimental study was conducted in an
Iranian university hospital to investigate the
effects of different lighting  conditions
(correlated color temperatures of 2885, 4003,
6132, and 9973 Kelvin at an intensity of 150 lux)
and three types of pens (Tahoma, Zar, Yakan) in
sizes 9, 11, and 13 on nurses' reading
performance. The illuminance of 150 lux was
selected based on the average horizontal
illuminance of Iranian hospitals. First, the drug
dispensing process was investigated through
interviews with experienced nurses and field
observation to recreate the real conditions of
the work environment. Printed samples of
prescriptions were produced according to real
documents and using MATLAB software. The
study was conducted in a temperature-
controlled laboratory using commercial LED
lamps. The spectral power distribution of the
lighting sources and their technical details were
recorded. In total, 30 female nurses aged 25to
40 years with at least two vyears of work
experience and normal vision participated in
this study. The volunteers were recruited
through bulletin boards and virtual networks
and were free of physical, mental, or vision
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problems. The study protocol was approved by
the University Ethics Committee, and informed
consent was also obtained. Participants were
tested in five 20-minute sessions under four
different lighting conditions. In each session,
they were first adapted to the lighting, then they
read the manuscripts aloud, and reading errors,
including word omissions and incorrect
pronunciation, were recorded. Karolinska
sleepiness questionnaires and assessment of
perspective on lighting conditions were
completed. Linear mixed models were used for
data analysis,with lighting conditions, font type
and size, sleepiness, and lighting assessment as
fixed effects and participants as random effects.
The Kolmogorov-Smirnov test was used to
determine the normality of the data, and
Bonferroni  paired tests were wused for
comparisons. A significance level of 0.05 was
considered and analyses were performed using
SPSS software (version 26). The results of this
study closely examined the effect of different
lighting conditions and fonts on nurses'
prescription reading errors and used tools to
control  confounding  variables, such as
drowsiness.

Results

The results showed that the correlated color
temperature had a significant effect on the
number of reading errors (P=0.001). Specifically,
at a color temperature of 2885 K, participants
made more errors than at temperatures of 6132
K (P=0.004) and 9973 K (P=0.002). Other
comparisons were not significant. Font size also
showed a significant effect (P<0.001); font 9
produced more errors than fonts 11 and 13
(P<0.001), while no difference was observed
between fonts 11 and 13. Font type did not have
a significant effect on the number of errors
(P=0.316), and none of the interactions among
correlated color temperature, font type, and
font size showed a significant effect on the
number of errors. Participants' sleepiness was
not significantly affected by lighting conditions
(P=0.7) and the mean sleepiness scores were not
significantly different across the four lighting
conditions. Participants' ratings of lighting
conditions showed that only irritability was
significantly affected by lighting conditions
(P=0.033), with a significant difference between
lighting conditions 1 and 4 (P=0.039). Other
variables, including adequacy of lighting
quantity and color, lighting distribution,
pleasantness, and the effect of lighting on
performance, were not significantly different
between conditions. These results suggest that
lighting  conditions  with  lower  color
temperature can lead to increased reading
errors, while a larger font size reduces errors.
However, changes in lighting conditions had no
effect on sleepiness, and participants' ratings

V¥ yliann P oylad 1) 09 « gl yor Caidbligy suwsticeo Alixo |


http://dx.doi.org/10.53208/JOHE.11.4.311
http://johe.umsha.ac.ir/article-1-972-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-07-04 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

differed only in terms of irritability. These
findings could be important for designing work
environments, especially in hospitals and
medicine rooms, to minimize nurses' reading
errors and improve patient safety. The results
also showed that font type did not have a
significant effect on reading performance,
contrary to expectations.

Discussion

This study examined the effects of font size, font
type, and the correlated color temperature of
illumination on prescription reading errors. The
results showed that lower correlated color
temperatures (2885K) caused more errors than
higher temperatures (6132and 9973K). Font size
also had a significant effect; specifically, font 9
caused more errors than fonts 11 and 13. Font
type and the interaction of color temperature
with font size and type did not show a significant
effect. These findings were consistent with the
results of some previous research, although
there are conflicting results in the literature on
the effect of color temperature and font type on
visual performance. Lighting conditions also did
not affect sleepiness scores. In the participants'

assessment, only irritability significantly differed
between lighting conditions. Despite the
participants' relative preference for higher color
temperatures, these differences were not
statistically significant. The present study had
limitations, including a limited age range,
constant illuminance (150 lux), and a white-
walled test environment. As a result, further
research is recommended to investigate the
effects of different illuminance intensities,
ambient color combinations, and different
typography conditions.

Conclusion

In general, using a higher correlated color
temperature and larger font size can help
reduce prescription reading errors. It s
suggested that a minimum font size of 11 and
lighting with a color temperature higher than
6000 Kelvin be used in the design of medical
work environments to increase accuracy and
safety. Future studies could investigate the
interaction  of  lighting conditions and
typography features in improving the visual
performance of healthcare workers.
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