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ABSTRACT

Background: A previous study from our laboratory demonstrated that the average viewing distance adopted when viewing 
a smartphone in American subjects was closer than the reading distance typically found when viewing printed materials. 
Given the very high prevalence of myopia in China (approaching 90% in some areas), the aim of this investigation was to 
measure the mean cell phone viewing distance in a Chinese population, and to examine the effect of age on this parameter.

Methods: 207 Chinese subjects were instructed to view a text message on their cell phone, and to hold the device as if they 
were about to read the text. The distance from the phone to the spectacle plane was measured using a rigid tape measure.  

Results: The mean viewing distance was 33.95cm (SD = 5.90cm, range 19.0 - 51.3cm). A weak but significant positive 
correlation (r = 0.24, p < 0.0001) was found between age and viewing distance. No significant difference in viewing 
distance was observed when comparing spectacle (N=84) versus non-spectacle (N = 123) wearers (p = 0.91).

Conclusions: These findings confirm the previous results that modern cell phones are held at closer viewing distances 
than printed materials. Further, the mean viewing distance adopted in a Chinese population was over 2cm closer than 
that found in American subjects. This increased demand on both ocular accommodation and vergence compared with 
hardcopy materials could be responsible for symptoms of digital eye strain commonly experienced in many individuals.
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Introduction
In recent years, the use of computers and digital electronic 

devices for both vocational and non-vocational activities 
including e-mail, internet access, and entertainment has 
become almost universal in the developed world.1 A recent 
study estimated that approximately 95% of Americans own 
some kind of cell phone, and about 77% of the population 
own smartphones.2 When considering individuals between 
18 and 29 years of age in Spain, the percentage owning a 
cell phone or smartphone is approximately 100% and 92%, 
respectively.3 In China, it is estimated that there are over 
600 million smartphone users.4 It has been suggested that 
the extended periods of time that many young individuals 
spend viewing small fonts on digital screens at relatively close 
distances may be a factor in the development of a variety of 
symptoms, which have collectively been referred to as either 
computer vision syndrome or digital eye strain (DES).5 The 
latter term is preferable, since many users do not consider 
hand-held devices such as smartphones, tablet computers, and 
electronic reading devices to be computers.

In addition, it has been hypothesized that the sustained 
viewing of digital screens may play a role in the development of 
myopia.5 A previous study from our laboratory demonstrated 
that the average viewing distance adopted when viewing a 
smartphone in American subjects between 18 and 39 years 
of age was 36.2cm.6 This is closer than the reading distance 

typically found when viewing printed materials,7 and therefore 
represents a higher stimulus to both ocular accommodation 
and convergence. Given the very high prevalence of myopia 
in China (approaching 90% in some areas8), the aim of this 
study was to examine whether the mean cell phone viewing 
distance in a Chinese population was closer than that found in 
the U.S.A., and to examine the effect of age on this parameter.

Methods
Two hundred and seven subjects from Chengdu, Sichuan 

Province were tested. They ranged in age from 16 to 74 years, 
with a mean age of 34 years (SD = 10.9 years). Subjects 
wore their habitual refractive correction (either spectacles or 
contact lenses) and were asked if they used a smart phone. If 
they replied in the affirmative, they were asked to show the 
examiner a typical text message (in Chinese characters) on 
their own personal phone. Subjects were instructed to hold 
the device as they normally would if they were about to read 
the text. All subjects wore their habitual refractive correction 
during the trial. The distance from the phone to the spectacle 
plane was measured using a rigid tape measure. 

Results
The mean viewing distance was 33.95cm (SD = 5.90cm, 

range 19.0 - 51.3cm). A plot of the smartphone viewing 
distance as a function of age is shown in Fig. 1. A weak but 
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significant correlation was observed (r = 0.24; p < 0.0001). 
The data can be described by the linear regression equation: 
viewing distance = (0.131 * age) + 29.49. In addition, the 
mean viewing distance for subjects wearing spectacles (N = 
84) versus non-spectacle wearers (N = 123) is shown in Fig. 
2. One-factor analysis of variance indicated that the difference 
between these two groups was not significant (F = 0.01; df = 
1, 206; p = 0.91).

Discussion
These findings confirm our previous results that modern 

cell phones are held at closer viewing distances than the typical 
near working distance of 40cm (i.e., an accommodative and 
vergence stimulus of 2.50D or meter angles, respectively) 
for adults viewing hardcopy text.4,6,7 This closer distance 
places increased demand upon both ocular accommodation 
and vergence. The mean distance observed here represents 
an accommodative and vergence demand of approximately 
2.95D or meter angles, respectively. However, the exact value 
can only be approximated since some degree of uncorrected 
refractive error may have been present. Nevertheless, these 
closer viewing distances, especially if maintained for an 
extended period of time, could exacerbate symptoms when 
compared with printed materials.7,8

It should be noted that subjects wore their habitual 
refractive correction during the measurement procedure, and 
since they did not undergo a refractive examination, we did 
not determine whether this was the optimal correction either 
at distance or near. Accordingly, it is possible that closer 
working distances were adopted due to either uncorrected 
myopia (or overcorrected hyperopia) or a high near addition 
lens. On the other hand, it is equally possible that subjects 
adopted a longer working distance due to other uncorrected 
refractive errors.  

The mean viewing distance found in a Chinese 
population was over 2cm closer than that previously observed 
in American subjects. Only a small increase in viewing 
distance was noted with age, presumably due to the onset 
of clinical presbyopia. Indeed, the mean age of subjects in 

the present investigation (34 years) was markedly higher than 
that of the previous United States-based study (mean = 23 
years).4 Based on the effect of age, one might have predicted 
a longer working distance in the older Chinese population, 
which is the opposite of what was actually observed. Given 
that an increased lag of accommodation is expected at higher 
accommodative stimulus levels, the closer distances adopted 
when using smart phones for an extended period of time, 
when compared with hardcopy text, may induce a larger 
accommodative error and possibly greater fatigue.

One might question whether the closer viewing 
distances found in Chinese subjects related to the higher 
prevalence of myopia in this population or were due to the 
greater complexity of Chinese characters. Unpublished data 
from our laboratory found no significant difference between 
the accommodative responses of native English, Korean, 
or Chinese observers viewing letters written in these 3 
alphabets. Such a conclusion is consistent with the findings 
of both Yeo et al.9 and Radhakrishnan et al.,10 who also 
observed similar accommodative responses to Chinese and 
English letters. Although Chinese characters do not stimulate 
a shift in accommodation when viewed at the same working 
distance as English letters, their more elaborate formations 
may necessitate a closer viewing distance in order to improve 
visual resolution. This will, in turn, increase the stimulus 
to accommodation and vergence. Other environmental 
factors that could have influenced the working distance 
include screen size and luminance, font size, and ambient 
illumination. None of these were controlled in the present 
investigation. However, the aim of this study was to test 
subjects under natural viewing conditions, not in a controlled 
laboratory environment. Nevertheless, it is possible that the 
subjects did indeed adjust their working distance, knowing 
that it was going to be quantified.

In considering whether the closer viewing distance could 
be a precursor to myopia development, previous work has 
shown mixed results. For example, two investigations11,12 
of myopia development reported that greater myopia was 
associated with close reading distances (defined as <30cm11 

Figure 1. Cell phone viewing distance as a function of age. A weak but significant 
correlation was observed (r = 0.24; p < 0.0001). The data can be described by the 
regression equation: viewing distance = (0.131 * age) + 29.49.

Figure 2. Mean smartphone viewing distance for spectacle wearing (N = 84) and 
non-spectacle wearing (N = 123) subjects. Error bars indicate 1 SEM.  
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and <20cm,12 respectively). However, Lee et al. found that 
while anisometropic children were more likely to adopt closer 
viewing distances during near work, these associations became 
insignificant after adjustment for ocular, demographic, and 
parental factors.13

The use of electronic devices to view small type for many 
hours, frequently at close working distances, has become 
commonplace in modern society for patients of all ages. 
These present a variety of visual demands that are significantly 
different from those of printed materials in terms of working 
distances, gaze angle, and text sizes. It is no longer reasonable 
to assume that a patient will read text at a viewing distance of 
approximately 40cm with their eyes depressed. Accordingly, a 
careful history is required in patients of all ages to determine 
the working distance(s) being adopted, and practitioners 
should consider performing refractive and binocular testing 
at these distances during the clinical eye examination. 
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