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Dear editor
We thank Drs. Bandyopadhyay, Jaman, and Chaurasiya for their thoughtful commentary on our study. Their constructive 
feedback provided valuable insights that will help advance research in this important area of digital eye strain.

The sample size was determined using Power and Sample Size software (Vanderbilt University, Nashville, TN, USA), 
and the required values were referenced from a previous study by Hirota et al.1 We planned a study of a continuous 
response variable from matched pairs of study participants. Prior data indicated that the difference in the responses of the 
matched pairs had a standard deviation of 0.106. If the true difference in the mean response of the matched pairs is 0.132, 
we need to study nine pairs of participants to reject the null hypothesis that the response difference is zero with 
a probability (power) of 0.9. The Type I error probability associated with this test of the null hypothesis was 0.05. 
Therefore, although our sample size was limited to 11 participants, we believe that the statistical power was adequate for 
detecting meaningful differences in this young, healthy population.

We agree with your comments on participants’ characteristics. The participants in this study were individuals in their 
early 20s, making it difficult to generalize the results to a broader age range. Furthermore, we did not evaluate the 
participants with binocular vision disorders. Therefore, to conduct a comprehensive assessment of visual fatigue, 
participants with diverse characteristics and conditions must be included.

We agree with your comments regarding visual task duration. In this study, we employed a 30-min visual task as the 
minimum duration necessary to induce measurable visual fatigue. Previous studies have reported significant changes in 
tear film stability, blink rate, and blink quality (complete or incomplete) after 60 min of visual tasks.2 Therefore, it is 
important to evaluate these parameters over extended periods of 30 min or longer. The blink rate during visual tasks can 
be calculated using eye-tracking technology. We plan to develop an algorithm to identify complete and incomplete blinks 
using Python. In future studies, we plan to investigate the temporal changes in tear film stability and blinking over longer 
exposure durations.

This study did not conduct any questionnaires because the purpose was to evaluate only objective data. As you 
pointed out, we have also considered that consistency with subjective results is important. In future studies, we would 
like to use the OSDI for subjective evaluation of dry eye. For subjective questionnaires, we would like to use either the 
CVS-Q or a questionnaire created based on previous studies.1,3–5

We believe that tear film instability is the main cause of visual fatigue. Regarding other causes, we agree with your 
observation that there may be a burden on regulations and congestion. However, it is difficult to evaluate accommodation 
and convergence in an experiment on visual fatigue, as placing strain on accommodation and convergence can cause 
visual fatigue. Therefore, we plan to develop equipment capable of assessing VAC, as reported by Hoffman et al,5 and to 
evaluate VAC during visual tasks.
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