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Purpose: To investigate the impact of eye exercises of acupoints on myopic progression
among Chinese urban students.

Methods: The Beijing Myopia Progression Study (BMPS) was a three-year cohort study,
with 386 students (aged 617 years) enrolled at baseline. These students were invited to be
reexamined in the years 2011, 2012, and 2013. The student’s cycloplegic refraction at each
visit and the parental non-cycloplegic refraction at baseline were performed. Students were
also required to complete the eye exercise of acupoints questionnaire and the convergence
insufficiency symptom survey (CISS).

Results: At the final follow-up, 226 students (57.2%) with complete refraction and eye
exercises questionnaire data were enrolled in the present study. In the multivariate analysis,
only students who performed the eye exercises twice or more per day had less myopic
refractive change (f=0.32, p=0.04), as compared to those who performed the eye exercises
less than twice per day. No significant association was found between the CISS score and the
refractive change for items in the eye exercises questionnaire.

Conclusion: In this study cohort, the Chinese eye exercises of acupoints had a modest effect
on reducing myopic progression among Chinese urban students aged 6 to 17 years. The
precise mechanism remains unclear, especially in the absence of a control group.
Keywords: eye exercises, acupoints, myopia, progression, myopia risk factors, convergence
insufficiency symptom survey

Introduction

The Chinese eye exercises of acupoints have been a mandatory measure among
Chinese students (approximately ages from 6 to 17 years) before college, as
introduced by the Chinese National Education Commission. These are bilateral,
acupoint, self-massage exercises, performed twice a day per government require-
ment (5 mins in the morning and 5 mins in the afternoon) during each school day,
with an aim to relieve ocular fatigue and reduce myopia.

Several studies have reported that these exercises may have an effect for myopia
prevention and/or visual acuity improvement in Chinese school students."™ One
study indicated that the local ocular blood circulation among Chinese myopic
teenagers (n=48) was improved after performing the eye exercises as assessed by
color Doppler imaging.” In a randomized, double-blind controlled trial in school
children of Anyang, central China, Li et al reported that those who performed the
eye exercise conventionally had greater alleviation of accommodative lag than
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those who either massaged the sham acupoints or simply
closed their eyes.® Later, in a 2-year longitudinal study
from the same population, the authors reported that chil-
dren who performed the eye exercises well had a slightly
lower, but not significant, myopic progression (0.15 D)
than the children who did not perform the exercise.’

The Beijing Myopia Progression Study (BMPS) is
a 3-year cohort study that aims to investigate the risk
factors for refractive error change in Chinese urban stu-
dents. The baseline data of the BMPS reported that stu-
dents who performed the eye exercises seriously and
according to the instructions, and who were acquainted
with the acupoints, seemed to manifest less ocular fatigue
symptoms.® However, the effect on reducing myopia was
not assessed.® Hence, the aim of the present study was to
investigate the impact of the eye exercises of acupoints on
myopia progression derived from the longitudinal data of
BMPS.

Methods

Subjects

The study design, procedures, and baseline characteristics
of BMPS have been reported elsewhere.’ Briefly, children
(aged 6-17 years) from primary and secondary schools in
Beijing were recruited from July to September 2010. The
inclusion criteria were: (1) best-corrected visual acuity
(BCVA) 0.1
LogMAR) or better; and (2) willing to cooperate and

(log minimum angle of resolution,
return for scheduled visits. The exclusion criteria were:
(1) presence of amblyopia and/or strabismus; (2) history of
intraocular surgery or penetrating ocular trauma; and (3)
severe medical/ocular health problems. The main vision
examination included ocular biometry, cycloplegic refrac-
tion, and the eye exercises of acupoints questionnaire. The
parents of these students were also invited to join the
study. Subsequently, the enrolled students were invited to
be reexamined at a similar time of the year in 2011, 2012,
and 2013.

The study followed the tenets of the Declaration of
Helsinki and was approved by the Beijing Tongren
Hospital Ethics Committee. All participants (children and
their parents) signed a written informed assent and con-
sent, respectively.

Eye Exercises of Acupoints Questionnaire
The participants were asked to complete a vision self-
designed eye exercises questionnaire. Details of the

questionnaire were reported elsewhere.® Briefly, it con-
sisted of 11 items related to motivation, performance fre-
quency, and attitude towards the eye exercises of
acupoints.

Convergence Insufficiency Symptom
Survey (CISS)

The participants were asked to complete a symptom ques-
tionnaire. Details of the questionnaire were reported
elsewhere.'®!" Briefly, the validated CISS consists of 15
items with 5 response categories for each item.'® It is
scored as follows: never (0), infrequently (1), sometimes
(2), fairly often (3), and always (4) with regard to vision-
related symptoms. The total score is the sum of scores for
all 15 items (range from 0 to 60).

Refractive Error
All students
(Accuref-K9001, Shin Nippon, Japan) during each visit,

received a cycloplegic autorefraction
whereas the parents only received a non-cycloplegic auto-
refraction (Accuref-K9001, Shin Nippon, Japan) during
the baseline eye examination. Cycloplegic autorefraction
was performed 20 mins after instilling three drops of
cyclopentolate 1% (Cyclogyl, Alcon). Three readings
were obtained in each eye and averaged in all participants.

Definitions

Spherical equivalent (SE) refractive error was calculated
as the sphere + 1/2 cylinder. Due to the high correlation of
the cycloplegic SE between the right and left eyes
(Pearson correlation coefficient 0.95, p<0.001), only the
SE of the right eye of each student was used in the
analysis. Myopia was defined as SE < —0.5 diopters (D).
Parental refractive error was defined as the average of the
non-cycloplegic SE for the combined father and mother.'>
Children’s total refractive change was defined as the dif-
ference between the cycloplegic SE at the final follow-up
minus the cycloplegic SE at baseline.

Data Analysis
The normally distributed parameters were presented as the
mean + one standard deviation. The Student’s #-test (or
one-way analysis of variance, ANOVA) and the chi-square
test were performed for comparison of the normal contin-
uous data and the classified categorized data, respectively.
Univariate regression analyses for the association between
the refractive change/CISS score and items of the eye
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exercises of acupoints, and possible myopia risk factors, were
performed. In the multivariate regression analysis, items of
the eye exercises of acupoints, age, gender, and significant
factors in the univariate analyses were adjusted for the asso-
ciation with refraction change/CISS score using generalized
linear models (GLMs). Univariate and multivariate (after
adjusting for the same confounders) relative risk (RR) and
the 95% confidence interval (CI) for newly-developed myo-
pia involving the different items of the eye exercises of
acupoints questionnaire were performed using GLMs.

Results

Three hundred and ninety-five students with a completed
eye examination, including cycloplegic refraction, and the
eye exercises of acupoints questionnaire at the baseline
study of BMPS in the year 2010, were required to be
reexamined in 2011, 2012, and 2013. The mean follow-up
time was 35.2 + 2.5 months. Two hundred and twenty-six
students with complete questionnaire and refractive data
were enrolled for this study. There were 132 primary

students (58.4%) and 94 secondary students (41.6%), includ-
ing 111 boys (49.1%) and 115 (50.9%) girls. The three-year
cycloplegic refractive change was —1.46 = 1.01 D in these
226 students. The refractive change was —1.53 + 0.99 D and
—1.40 = 1.03 D in the boys and girls (p=0.34), respectively.

Table 1 presents the 3 year refractive change and the
associations between the refractive change and each item of
the eye exercises of acupoints questionnaire. The refractive
change was significantly more myopic in the students who
were acquainted with the acupoints as compared to those
who were not (—1.65 = 0.91 vs —1.34 + 1.06, p=0.03). The
univariate regressions for refractive change and different
items of the eye exercises questionnaire also showed that
students who were acquainted with the acupoints tended to
have more myopic refractive change (f=—0.31, p=0.03), as
compared to those who were not or only moderately
acquainted with the acupoints. Furthermore, students whose
eye exercises were taught by their teachers, doctors, or
healthy counselors also tended to have a more myopic refrac-
tive change (B=—0.36, p=0.057), as compared to those whose

Table | The Refractive Change and Associations Between Refractive Change and Each Item of the Eye Exercises of Acupoints

Questionnaire at Baseline

Number | Three-Year Refractive | Univariate p Coefficient | Multivariate p Coefficient
Change (p value) (p value) ®

Times per day (in school)

<2 39 -1.72 £ 1.10

22 187 —1.40 + 0.98 0.33 (0.07) 0.32 (0.04)
Seriously done times per week

None 22 —1.26 + 1.11

<3 44 —1.41 £ 1.02

25 160 —1.47 £ 0.99 —0.09 (0.39) —0.02 (0.83)
Eye exercises were taught by

Atlas/Classmate 35 —1.13 £0.88

Teacher/Doctor/healthy counselor | 191 —1.50 = 1.02 —0.36 (0.057) —0.12 (0.47)
Speed

Faster/Slower than the broadcast/ | 37 —1.63 +0.99
At will

Following the broadcast 189 —1.43 £ 1.02 0.20 (0.28) 0.12 (0.46)
Acquaintance of the acupoints

No/Moderate 133 —1.34 £ 1.06

Yes 93 —1.65+091% —0.31 (0.03) —0.20 (0.09)
Perform additional eye exercises
(outside school)

No I51 —1.47 £ 1.04

Yes 75 —1.45 £ 0.96 0.03 (0.86) —0.06 (0.64)

Notes: *Significantly different (p<0.05); multivariate B coefficients (p value). ®Adjusted for children’s age, gender, baseline cycloplegic spherical equivalent (SE), and average

parental SE. Refractive change in diopters (D).
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Table 2 The Convergence Insufficiency Symptom Survey (CISS) Scores at Baseline and Their Associations with Refractive Change as

a Function of Each Item of Eye Exercises of Acupoints Questionnaire at Baseline

N CISS Score | Univariate p Coefficient Multivariate p Coefficient
(p value) (p value)®

Total 226 | 127 £7.7 0.04 (<0.001) 0.01 (0.18)
Times per day (in school)

<2 39 12.1 £ 6.1 0.06 (0.049) 0.02 (0.37)

22 187 | 127 £7.7 0.04 (<0.001) 0.01 (0.18)
Seriously done per week

None 22 125 £ 6.9 0.05 (0.18) 0.01 (0.77)

<3 44 145+73 0.04 (0.06) 0.01 (0.58)

25 160 | 12.1 £7.5 0.04 (<0.001) 0.01 (0.29)
Eye exercises were taught by

Atlas/Classmate 35 126 £7.2 0.05 (0.01) 0.00 (0.97)

Teacher/Doctor/healthy counselor 191 | 126 £7.5 0.04 (<0.001) 0.01 (0.22)
Speed

Faster/Slower than the broadcast/At will 37 152+73 0.03 (0.26) 0.02 (0.50)

Following the broadcast 189 | 122 £7.6* | 0.04 (<0.001) 0.01 (0.23)
Acquaintance of the acupoints

No/Moderate 133 | 138%77 0.03 (0.005) 0.00 (0.83)

Yes 93 109 £ 7.3° 0.04 (0.001) 0.02 (0.10)
Perform additional eye exercises (outside
school)

No I51 | 124%£72 0.04 (0.002) 0.01 (0.24)

Yes 75 132 +87 0.04 (<0.001) 0.01 (0.25)

Notes: Significantly different (p<0.05). "Significantly different (p<0.01); multivariate B coefficients (p value). “Adjusted for children’s age, gender, baseline cycloplegic

spherical equivalent (SE), and average parental SE.

eye exercises were learned from either the atlas or from
classmates. However, after adjusting for the children’s age,
gender, baseline cycloplegic SE, and average parental SE, the
effects of the two items were no longer significant. In the
multivariate analysis, students who performed the eye exer-
cises twice or more per day had less myopic refractive
change ($=0.32, p=0.04), as compared to those who per-
formed the eye exercises less than twice per day, although
it was only borderline significant in the univariate analysis
(B=0.33, p=0.07). Similar results were found for the two-year
and one-year refractive changes. Both the two-year and one-
year refractive changes were significantly less myopic for
students who performed the eye exercises twice or more
per day, as compared to students who performed the eye
exercises less than twice per day (two-year refractive change:
—0.95 £ 0.77 D vs —1.28 + 0.84, p=0.03; one-year refractive
change: —0.48 £ 0.53 D vs —0.73 £ 0.59, p=0.01). There were
also significant associations between the two-year/one-year
refractive change and this item of the eye exercises ques-
tionnaire in the multivariate analysis (two-year: B=0.34,

p=0.01; one-year: =0.24, p=0.01). No significant results
were found for the other items of the eye exercises question-
naire in the multivariate regression analysis.

Table 2 presents the CISS scores at baseline and their
associations with the 3 year refractive change for each
item of the eye exercises of acupoints questionnaire. The
CISS score was significantly less in those students who
followed the school broadcast when doing the exercises
(122 £ 7.6 vs 152 £ 7.3, p=0.03), and who were
acquainted with the acupoints (10.9 + 7.3 vs 13.8 £ 7.7,
p<0.01), as compared to those who did not. Although the
CISS score was associated with the refractive change for
most items of the eye exercises questionnaire in the
univariate analysis, none remained significant after
adjusting for the children’s age, gender, baseline cyclo-
plegic SE, and average parental SE. There were also no
significant associations between the two-year/one-year
refractive change and the CISS score for each item of
the eye exercises questionnaire in the multivariate regres-

sion analysis.
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There were 80 non-myopic children in the baseline eye
examination, and 37 of them (46.3%) had developed myo-
pia in the final follow-up vision examination. Among these
80 students, a univariate logistic regression showed that
students who performed the eye exercises twice or more
per day had less risk for development of myopia (RR, 95%
CI: 0.56, 0.35-0.91), as compared to those who performed
the eye exercises less than twice per day. However, after
adjusting for children’s age, gender, baseline cycloplegic
SE, and average parental SE, no significant associations
between items of the eye exercises of acupoints/CISS
score and the new development of myopia were found
(Table 3).

Discussion

The most important finding of this study was that children
who performed these eye exercises more frequently
per day had significantly less myopic progression. Less
one-year, two-year, and three-year myopic progression
was observed in children who performed the eye exercises
twice or more per day as compared to those who

performed them less, although it was not significant for
the latter one. Furthermore, the multivariate analysis also
consistently showed that children who performed the eye
exercises more frequently had an effect on reducing the
myopic progression. In our previous baseline study, no
association was found between the prevalence of myopia
and different aspects of the eye exercises.® The reasons
may be as follows. This hospital-based study tended to
enroll urban students with more baseline myopic refrac-
tion. Furthermore, children with a more myopic refraction
may have had greater determination, or were under greater
psychological pressure, to do so to reduce their myopic
progression.8 However, these same children were also very
likely to be exposed to other high-risk factors for causation
of myopia, such as increased near-work activity hours, less
outdoor activity hours, a crowded living environment, and
a higher probability of having myopic parents.'> !> Thus,
the effect of the eye exercises on reducing myopic pro-
gression with 10-20 mins of self-massage time each day in
this highly susceptible population suggests its cumulative
effectiveness. This is also supported in a population of

Table 3 Relative Risk (RR) and 95% Confidence Interval (Cl) for Students with Newly-Developed Myopia in Urban Students in Beijing

Univariate Multivariate®
RR 95% ClI RR 95% CI
Times per day (in school)
<2 Ref Ref
=2 0.56 0.35, 0.91 0.80 0.53, 1.22
Seriously done per week
None Ref Ref
<3 1.13 0.20, 6.29 2.04 0.99, 4.20
25 1.42 0.28, 7.21 1.52 0.84, 2.74
Eye exercises were taught by
Atlas/Classmate Ref Ref
Teacher/Doctor/healthy counselor 0.98 0.52, 1.88 0.73 0.41, 1.31
Speed
Faster/Slower than the broadcast/At will Ref Ref
Following the broadcast 1.18 0.53, 2.62 1.23 0.58, 2.59
Acquaintance of the acupoints
No/Moderate Ref Ref
Yes 1.09 0.68, 1.75 1.13 0.74, 1.73
Perform additional eye exercises (outside school)
No Ref Ref
Yes 1.29 0.77, 2.15 1.18 0.82, 1.69
CISS score 0.97 0.94, 1.01 0.99 0.97, 1.02
Note: *Adjusted for children’s age, gender, baseline cycloplegic spherical equivalent (SE), and average parental SE.
Abbreviation: Ref, reference group.
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rural children where children who performed the eye
exercises seriously and frequently were less likely to
develop myopia, after adjusting for the confounders.*
Although these exercises have been performed nationally
for more than half a century, the possible mechanism for
relieving ocular fatigue and reducing myopia is not clear.
Based on the theory of Traditional Chinese Medicine (TCM),
one possible mechanism of the eye exercise is believed to be
the motivation in meridians and collaterals, thereby relieving
eye strain and recovering eye function, after precise massage
on acupuncture acupoints.'®'” From the perspective of mod-
ern medicine, massaging on the acupoints around the eyes
will relax the intrinsic eye muscles and reduce eye fatigue.'®
More importantly, it may also accelerate local blood circula-

18,19 as it

tion and consequently improve ocular metabolism,
was reported that schoolchildren with myopia were more
frequently diagnosed with cerebral venous hemodynamic
dysfunction.”® This was supported by Doppler observation
in which the peak systolic velocity of the central retina artery
and the ophthalmic artery increased after the eye exercises.’
It was further supported by a randomized, placebo-
controlled, cross-over study, where the blood flow velocity
of the ophthalmic artery increased during needling vision-
related acupoints of traditional Chinese acupuncture.’ Our
previous baseline study reported that students who per-
formed the eye exercises seriously and according to the
instructions, and who were acquainted with the acupoints,
seemed to manifest a lower CISS score, ie, less ocular fatigue
symptoms.® However, no association between the CISS
score and the progression of refractive error was found in
the current longitudinal study. Hence, these two studies
together suggested the impact of the eye exercises of acu-
points on reducing myopia progression does not necessarily
relieve near vision symptoms in these children. It should also
be noted that simple eye closure to cease near work may also
reduce the risk of myopia progression.”> Hence, a well-
designed randomized controlled trial (RCTs), including the
ocular blood flow measurement, would be valuable to further
assess these effects, and hopefully elucidate their mechan-
isms and avoid confounds.

Potential limitations of the current study remain. First,
as mentioned above, this hospital-based study tended to
enroll children with more myopic refraction. Hence, gen-
eralization of the results of this study to those with lower
degrees of myopia may be different. Second, the relatively
small sample size may affect the power to detect the effect
of the other items of the eye exercises. Third, follow-up
time was short. Fourth, although it was a longitudinal

study, the lack of either a control or placebo group made
the conclusion less robust. Hence, either school-based or
population-based longitudinal studies with a larger sample
size, as well as well-designed RCTs, are warranted.
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