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Abstract: The Handan Offspring Myopia Study (HOMS) is the first offspring eye study in a Chinese
population. The study design is based on another representative study, Handan Eye Study. In this study, we
found 1 diopter (D) of generational myopic shift, a weak protective effect of the outdoor activity on myopia,

and a modest protective effect of the eye exercises of acupoints on myopia, among the rural children in the

northern area.
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Background

In China, the prevalence of myopia in the Chinese adult
(40 years or older) population in both the urban (Beijing)
and rural area (Handan) is similar (approximately 20%) (1,2).
However, the prevalence of myopia and the average
refractive error in 15-year-old children in urban China
(Guangzhou) is 78.4% and -1.50D, respectively (3), which is
significantly greater than that found in children of the same
age residing in rural China (Yangxi, a rural area located
west of Guangzhou) (43.0% and -0.50D respectively) (4).
These data provide strong evidence that the lifestyle
and exposure to environmental factors is different in the
younger generation in rural versus that of urban China (5,6).
Hence, the Handan Offspring Myopia Study (HOMS) was
conducted between March and June 2010 to determine the
prevalence of myopia among the offspring of the Handan
Eye Study (HES), with focus on the generational shift in
refractive error within families (7).

The HES, in Handan, Hebei province, northern China,
was a population-based eye study in adults >30 years (8).
The prevalence of myopia was 18.8% (2). In order to
determine the prevalence of myopia among the offspring of
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the HES, the HOMS was conducted between March and
June 2010, with focus on the generational shift in refractive
error within families.

Study population

The target population of HOMS was from the 6 villages in
the Yongnian County of Handan, Hebei province, northern
China. All children aged 618 years, with at least one parent
who was included in the HES, were included. The HES
was a population-based eye study in adults >40 years, with
18.8% of the prevalence of myopia.

Main ocular examinations

The main ocular examinations included intraocular
pressure (Perkins), optic disc imaging [Heidelberg Retina
Tomograph (HRT)], axial length (A-scan), cycloplegic
(cyclopentolate 1%) autorefraction/subjective refraction,
and fundus photography. A detailed questionnaire was also
performed. The detailed examination flow of HOMS was
presented below (Figure I). Of 1,238 eligible individuals,
878 children (70.9%; 52.6% male) from 541 families were
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Figure 1 Flow diagram of the Handan Offspring Myopia Study.

recruited. Mean age of the children was 10.5£2.5 years.

Major findings
1 diopter (D) of generational myopic shift

Refractive error difference (RED) was defined as the
difference between the parental spherical equivalence
(SE) and their children’s SE. Generational myopic
shift was defined as the estimated RED between the
children’s SE and the parental SE when a child would be
18 years old according to a prediction model. The RED
(median, quartiles) increased from -1.33 (-1.99, -0.98)
D in children aged 6 to 7 years to 0.81 (-0.16, 2.28) D
in children aged 16 to 17 years. The children’s SE was
predicted to approach the parental SE at 14 years of age.
Moreover, the children’s estimated myopic shift would be
1.03 D at 18 years old. Multiple linear regression revealed
that older children (beta =0.23 D/y, P<0.0001) and girls
(beta =0.24, P=0.01) tended to have a higher RED (9).
There is approximately 1 D of generational myopic
shift in rural area, which is approximately 1 D less than
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that in urban area found in Beijing Myopia Progression
Study (BMPS) (6). These myopic trends suggested a
predominantly increased exposure to environmental
factors between the 2 generations in the last 3 to 4 decades
after China ended the Cultural Revolution and a formal
education system was put in place.

A weak protective effect of the outdoor activity on myopia

The overall time spent on near work and outdoor activity in
the children was 4.8£1.6 and 2.9+1.4 h per day, respectively.
Myopic children spent more time on near work (5.0«1.7
vs. 4.7£1.6 h, P=0.049), while no significant difference
was found in outdoor activity hours (2.8+1.3 vs. 3.0+1.4 h,
P=0.38), as compared to non-myopic children. In the
multiple logistic analysis, no association between near work
and myopia was found after adjusting for the children’s
age, gender, parental refractive error, parental educational
level, and daily outdoor activity hours [odds ratio (OR)
1.10, 95% confidence interval (CI), 0.94-1.27]. However,
a weak protective effect of the outdoor activity on myopia
was found (OR 0.82, 95% CI, 0.70-0.96), after adjusting for
similar confounders (10).

These results were inconsistent with Xichang Pediatric
Refractive Error Study (X-PRES) in southern rural China
(age range, 5-13 years) (11), or in BMPS (age range,
6-17 years) (12). The inconsistent findings may be
attributed to the different living environments between
rural and urban areas, or between northern and southern
areas. Further studies are warranted.

A modest protective effect of the eye exercises of acupoints
on myopia

Chinese traditional “eye exercises of acupoints” have
been advocated as a compulsory measure to reduce
visual symptoms, as well as to retard the development of
refractive error, among Chinese students for decades. The
exercises are comprised of a 5-min, bilateral eye acupoint
self-massage. The participants in the HOMS were asked
to complete the eye exercises and vision questionnaire,
the convergence insufficiency symptom survey (CISS)
questionnaire. In this study, we found only 14.5% of the
rural students performed the eye exercises of acupoints in
school. The multiple OR and 95% CI for those having a
“serious attitude” towards performing the eye exercises
(0.12, 0.03-0.49) demonstrated a protective effect for
myopia, after adjusting for the children's age, gender,
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average parental refractive error, and the time spent on near
work and outdoor activity. The more frequently, and the
more seriously, the students performed the eye exercises
each week, the less likely was their chance of being myopic
(OR 0.17, 95% CI, 0.03-0.99), after adjusting for the same
confounders (13).

These results were also inconsistent with our previous
studies on urban students, where we did not find the
associations between the eye exercises of acupoints and
myopia (13). This could be due to a dose effect of the eye
exercises of acupoints for myopia. In the current study, the
rural students who performed the eye exercises in school
had less myopic refractive error as compared to the urban
students (-0.40 vs. -1.70 D).

Summary

The HOMS is the first offspring eye study in a Chinese
population. The study design is based on another
representative study, HES. In this study, we found 1 D of
generational myopic shift, a weak protective effect of the
outdoor activity on myopia, and a modest protective effect
of the eye exercises of acupoints on myopia, among the
rural children in the northern area.
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