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Abstract
Background There are few studies reporting the association between stature and ocular biometry as well as
cycloplegic refraction in young adults. Our study determined the relationship between stature and ocular
biometry as well as cycloplegic refraction in Chinese young adults. Methods This was a school-based study
including university students in Anyang, Henan Province, China. Cycloplegic refraction and corneal curvature
(CR) were measured using an autorefractor. Ocular biometric parameters, including axial length (AL), anterior
chamber depth (ACD), and lens thickness (LT), were measured using a Lenstar LS900. Height and weight
were acquired from an annual standardized physical examination, and body mass index (BMI) was
calculated from these measurements. Results A total of 5657 (71.0%) subjects were available for analysis.
After adjusting for age, gender, parental myopia, time outdoors, near work and weight, a 1 cm taller person
could be expected to have more negative refraction as -0.023D, a 0.032 mm increase in AL, a 0.003 mm
increase in ACD, a 0.008 mm increase in CR, and a 0.001 increase in axial length-corneal radius (AL/CR)
ratio. With regard to weight, a 1 kg heavier person was more likely to have less negative refraction as 0.011 D,
deeper ACD by 0.001mm and �atter cornea by 0.002mm. A similar pattern of signi�cant associations was
also found in BMI. Conclusions Compared to those of less height, young adults of greater height tended to
have longer eyes, deeper anterior chambers, �atter corneas, higher AL/CR ratio, and more negative refraction
after controlling for potential confounders. In contrast, heavier and higher BMI persons were more hyperopic.
The differences in stature may partially explain the variation in refraction and ocular biometric parameters.

Introduction
The ongoing increase in the prevalence of myopia has reached almost epidemic proportions in some areas
of East and Southeast Asia in recent decades [1]. In central China, the prevalence rate of myopia was 3.9% in
grade 1 children and 67.3% in grade 7 children [2]. A higher prevalence of 83.2% for myopia and 11.1% for
high myopia was found in central Chinese university students [3]. Furthermore, a study on 19-year-old males
in South Korea in 2012 showed a myopia rate of 96.5% [4].Myopia has become a signi�cant issue in public
health, and it leads to further vision problems, especially in those with high myopia. Studies have shown that
high myopia is associated with pathologic ocular changes, such as myopic macular degeneration, myopic
retinopathy and myopic glaucomatous optic neuropathy, all of which can cause blindness and visual
impairment [5-7].

A mismatch in biometric parameters of the eyes and the refractive power of these structures may result in
refractive error [8-10].The relationship between myopic refractive errors and longer eyes, �atter corneas,
deeper vitreous chambers, and thinner lenses has been documented in previous studies [11-13].In a recent
study, Zhang et al. demonstrated that variance in AL and height is largely attributable to shared genes [14].
Considering the complex etiology of myopia, not only genetic and environmental factors [15-17] but also
body stature may associate with myopia. In several studies, the association between myopia and body
stature has been reported, indicating that a greater height was associated with more myopic refractions [18-
20], whereas other studies have found no association [21-24]. In addition, studies on ocular biometry have
indicated that taller persons appeared to have eyes with longer axial lengths as well as greater values for
other ocular dimensions, such as longer vitreous chambers and �atter corneas [18, 22, 24, 25]. However,
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investigators have studied the relationship between height and axial length-to-corneal curvature radius,
showing that they are not associatied [23, 24, 26], whereas Saw et al. found that greater height is associated
with a higher AL-CR ratio in children [18].

At present, there are few studies reporting these relationships in young adults. Although a number of
population-based and school-based studies to investigate the association between body stature and
refraction and biometry parameters have been performed, most studies have primarily included young
children or adults older than 40 years [18, 22-26]. Furthermore, it has been reported that the ethnic prevalence
of myopia in East Asia, such as that in China, is much higher than that in Western countries [27]. Thus, these
relationships may also be inconsistent in different ethnic groups and populations. In addition, few studies
controlled for potential confounders, such as parental myopia, time outdoors and near work.

This is one of the few large-scale studies in young adults that collected data, including ocular biometry and
cycloplegic refraction, from comprehensive ophthalmologic examinations. Here, we describe the relationship
between body stature and biometric parameters and cycloplegic refraction in this population.

Methods

Participants
The Anyang University Students Eye Study (AUSES) is a university-based, cross-sectional study in which
comprehensive ophthalmologic examinations were performed among university students in Anyang, Henan
Province, located in central China. The detailed sample selection and methodology have been described
previously [3]. Brie�y, participants were selected from both the two public universities in Anyang, using
random cluster sampling based on grade level. Excluding those students who were in their �nal-year
internships, freshmen to juniors studying on campus are included. These two universities are
multidisciplinary universities with undergraduate and graduate degree programs across various disciplines
including economics, computing, engineering, foreign languages, chemistry, and art. Finally, a total of 7,971
students underwent comprehensive examinations at their respective school clinics from September 2016 to
June 2017. Of the 7,971 participants examined, a total of 5886 (73.8%) participants with full data of height,
weight, number of myopic parents, time outdoors and near work activities, which was required for this study,
were included in this analysis. Among the 5886 subjects, 90 of them did not complete the cycloplegic
refraction, 139 had not ocular biometry data, leaving 5657 (71.0%) subjects included for this analysis.

Ethics committee approval was obtained from the Institutional Review Board of Beijing Tongren Hospital,
Capital Medical University. All participating students gave their informed consent before participating in the
study, according to the Declaration of Helsinki.

Procedures
During the examinations of each subject, cycloplegia was achieved by using one drop of 1% cyclopentolate
(Alcon), followed by one drop of Mydrin P (Tropicamide 0.5%, phenylephrine HCl 0.5%; Santen
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Pharmaceutical Co., Ltd., Shiga, Japan) and a second drop of 1% cyclopentolate in intervals of 5 minutes.
Thirty minutes after the last drop, if pupillary light re�ex was still present or the pupil size was less than 6.0
mm a third drop of 1% cyclopentolate was administered and the examination was repeated 15 minutes later.
Cycloplegic refraction and corneal curvature radius (CR) were performed by an autorefractor (HRK7000 A,
Huvitz, Gunpo, South Korea) three times consecutively with average data used for analysis. All 3 readings
should be, at most, 0.50 D apart in both the spherical and cylinder components. The spherical equivalent (SE)
was calculated by the standard formula of the algebraic sum of the dioptric powers of the sphere and half of
the cylinder (sphere + 0.5 × cylinder). The CR was conducted in the principal meridians to yield the greatest
corneal radius of curvature (CR1) and the lowest corneal radius of curvature (CR2). The average of the 2
corneal curvature meridians was calculated for analysis of the CR. Ocular biometric parameters, including
axial length (AL), anterior chamber depth (ACD), and lens thickness (LT), were measured using the Lenstar
LS900 (Haag-Streit Koeniz, Switzerland). Three repeated measurements were performed, and the average of
these was used for analysis. The axial length-corneal radius (AL/CR) ratio was de�ned as the AL divided by
the mean CR. Height and weight were acquired from the results of an annual standardized physical
examination at the university, and body mass index (BMI) was calculated (BMI = weight [in
kilograms]/height2 [in meters]).

An interviewer-administered questionnaire was used to collect information on the number of myopic parents,
time outdoors and near work activities (h/d) of participants. The content of time outdoors and near work
activities used in the AUSES were mainly derived from the Anyang Childhood Eye Study (ACES) [2].Certainly,
adjustments based on university students were implemented.

Statistical Analyses
For all analyses, SPSS version 20.0 (SPSS, Chicago, Illinois, USA), was used. Since refractive and biometric
data for the right and left eyes correlated highly (SE, 0.91; AL, 0.94; ACD, 0.96; LT, 0.95; CR1, 0.97; CR2, 0.96;
and AL-CR, 0.92), analyses were performed on right eyes only. Height, weight and BMI were presented as
quintiles, and linear trend tests were performed by entering the median value of each category of body
stature as a continuous variable to investigate signi�cance. Univariate analyses were performed to determine
associations between height, weight, and BMI with different ocular biometric components and refraction.
Multivariate linear regression models, which were controlled for age, gender, parental myopia, time outdoors,
and near work, were constructed to evaluate the effect of height, weight and BMI (independent variables) on
ocular biometric parameters and refraction (dependent variables). These measures are presented as the
mean± SD. A two-sided P-value of <0.05 was considered statistically signi�cant.

Results
A total of 5657 (71.0%) subjects aged 16 to 26 years were included in this analysis. The mean age for all
subjects was 20.23±1.50 years. Table 1 shows a comparison of characteristics between included and
excluded subjects. Subjects included in our analysis were older and taller compared with those excluded
from the analysis. The mean refraction, axial length, anterior chamber depth, lens thickness, corneal
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curvature radius, and axial length-corneal radius ratio were -2.96±2.47 D (range, -14.50 to +9.63 D),
24.78±1.20 mm (range, 19.14 to 29.46 mm), 3.23±0.25 mm (range, 2.18 to 4.27 mm), 3.47±0.18 mm (range,
2.80 to 4.30 mm), 7.72±0.26 mm (range, 6.86 to 9.29 mm), and 3.21±0.15 (range, 2.58 to 3.82), respectively.

The correlations of height, weight and BMI with demographic parameters, spherical equivalent refraction, and
ocular biometric parameters were shown in Table 2. Height and weight were positively correlated with age,
time outdoors, near work, spherical equivalent refraction, axial length, anterior chamber depth, and corneal
radius of curvature and negatively correlated with female sex, but they were not correlated with either
parental myopia or lens thickness. Height was also signi�cantly correlated with axial length-corneal radius
ratio. BMI was correlated with the same variables as those with which weight was correlated, with the
exception of age and parental myopia. Some values of correlations were low but statistically signi�cant.

The mean values of refraction and ocular biometry among persons categorized by quintiles of height, weight,
and BMI are shown in Table 3. Height was not signi�cantly associated with refraction, whereas heavier and
higher BMI persons tended to have a less myopic refraction (P = 0.001). In comparison with persons in the
�rst quintile for height, persons in the �fth quintile for weight and BMI had eyes with less negative refraction
by 0.31 D. In general, taller, heavier and higher BMI persons had longer axial lengths, deeper anterior
chambers, and �atter corneas than did shorter, lighter and lower BMI persons. Furthermore, taller persons
also had thinner lenses and higher AL-CR ratios than did shorter persons, but weight and BMI were not
associated with lens thickness or AL-CR ratio. In comparison with persons in the �rst quartile for height,
persons in the �fth quintile for height had eyes with axial lengths that were 0.86 mm longer, anterior
chambers 0.12 mm deeper, lenses 0.02 mm thinner, radii of curvature 0.23 mm longer, and AL-CR ratios that
were 0.02 higher. The ALs were 0.67 mm longer, anterior chambers were 0.11 mm deeper, and radii of
curvature were 0.19 mm longer for persons whose weights were in the �fth quintile compared to those whose
weights were in the �rst quintile. A similar pattern of signi�cant associations was found between BMI and
ocular biometry status.

Table 4 shows the regression models. Each value represents the result of a separate regression model, with
the individual refraction or ocular biometric components as the dependent variable and height, weight, or BMI
as the independent variable, adjusting for other covariates. In the �nal model, after adjusting for age, gender,
parental myopia, time outdoors, near work, and weight, a 1 cm taller person could be expected to have more
negative refraction as -0.023 D, a 0.032 mm increase in AL, a 0.003 mm increase in ACD, a 0.008 mm
increase in CR, and a 0.001 increase in AL/CR ratio. No signi�cant association was found between height
and LT. With regard to weight, a 1 kg heavier person was more likely to have less negative refraction as 0.011
D, a 0.001 mm deeper ACD, and a 0.002 mm �atter cornea. However, weight was not signi�cantly associated
with AL, LT or AL/CR ratio. A similar pattern of signi�cantly associations was found for BMI. A 1 kg/m2

higher person was more likely to have less negative refraction as 0.030 D, a 0.003 mm deeper ACD, and a
0.005 mm �atter cornea. Plots of residual values against �tted values indicated that the model assumptions
were met.

Discussion
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In this study, we provided large-scale data on the association between body stature and biometry parameters
as well as cycloplegic refraction in young adults aged 16 to 26 years in mainland China. Furthermore, we
adjusted the analyses for several potential confounders, such as time outdoors, near work and parental
myopia. After adjusting for age, gender, parental myopia, time outdoors, near work, and weight, we found that
taller persons had eyes with more negative refractions, longer axial lengths, deeper anterior chambers, �atter
corneas, and higher AL/CR ratio, but this relationship was lost between height and lenses thickness. Weight
and BMI were associated with less negative refractions, deeper anterior chambers and �atter cornea, but no
strong associations with axial length, lenses thickness or AL/CR ratio after controlling for age, gender,
parental myopia, time outdoors, near work, and height.

Previous reports have shown an association between myopia and greater height in adults and children [18,
28]. However, other studies have shown no such relationship between refraction and height [4, 22-24]. After
adjusting for age, gender, parental myopia, time outdoors, near work, and weight, we found that a 1 cm taller
person could be expected to have more negative refraction (-0.023 D) in young adults. In a school-based
study of 1449 Singapore Chinese children aged 7 to 9 years, Saw et al. found that taller girls tended to have
more negative refraction, which was shown in multiple linear regression models [18]. However, some studies
in adults older than 40 years did not �nd an association between height and refraction [22, 24]. In previous
studies, one hypothesis proposed for the inconsistency of the relationship is that higher socioeconomic
status may be associated with a higher education level and better nutrition. Taller persons are more likely to
have better nutrition, and the prevalence of myopia is associated with a higher education level, and thus taller
persons and more myopic refraction are independent consequences of a higher socioeconomic status [18,
22-24].Therefore, it is suggested that the relationship observed might be affected by these factors that
independently affect height and refraction rather than by the direct relationship between height and
refraction.

In previous studies of children and adults, it was found that taller persons were more likely to have longer
axial lengths, deeper anterior chambers, and �atter corneas [22, 25, 29]. After adjusting for age, gender,
parental myopia, time outdoors, near work, and weight, this relationship was also found in this study,
indicating an overall increase in eye globe size of taller persons. A related hypothesis to explain these
associations is that the changes in eye size may occur concomitantly with overall growth and development
[30]. Except for these single parameters, we found that height in Chinese young adults was also related to
AL/CR ratio, which represented the overall size of eyes. However, previous reports of the association between
height and AL/CR ratio are inconsistent. Some studies suggested no relationship between height and AL/CR
ratio [24, 26], whereas Saw et al. found a signi�cant association between height and AL/CR ratio in
Singapore Chinese school children aged 7 to 9 years, but this relationship was shown only in girls [18].
Different ages, refractive errors and sample sizes, as well as the lack of controlling for confounding variables
in these studies, may contribute to the con�icting results. A traditional hypothesis has suggested that the
corneal radius changes �atter to compensate for the elongation of the axial length to maintain images on the
retina [31, 32]. The mismatch of this process results in myopia due to the axial length increasing beyond the
total optical power of the cornea and lens [30]. In our study, height was strongly associated with both axial
length and refraction, as well as with the AL/CR ratio, so this suggests that height and eye growth may have
a potentially shared mechanism.
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The relationship of weight and BMI with refraction and ocular biometry has not been reported as much as
that of height with refraction and ocular biometry. Although certain studies discovered no relationship
between weight and BMI with refraction [23, 33], others found the similar pattern of signi�cant relationships
between weight, BMI and refraction with our study [18, 22]. In adult Chinese residents in Singapore, Wong et
al. reported that heavier and more obese (higher BMI) persons were more hyperopic [22]. Consistently, we
also found that heavier persons were more likely to be hyperopic than were lighter persons in the �nal model.
As for ocular biometric parameters, we did not �nd a signi�cant relationship of weight and BMI with AL, but
weight and BMI were signi�cantly related to CR and ACD. Wong et al. found that weight and BMI were not
related to those ocular biometric parameters [22], whereas Wu et al. found a strong association between
weight and AL, CR and ACD after adjusting for age and sex, but this association was not found between BMI
and ACD [24]. The relationship of weight and BMI with refraction and ocular biometry is likely to be complex.
There may be other confounding effects resulting from the apparent relationship.

The strengths of our study included a large sample size and controlling for potential confounders, especially
conducting in young adults. However, our study also has several limitations. Firstly, since it was a cross-
sectional designed study, it was unable to provide any longitudinal information assessing determinants of
refraction, ocular biometry and body stature. Secondly, it was conducted as a university-based investigation
rather than a population-based investigation. Thus, there may be selection bias.

Conclusions
This study found that young adults with higher height tended to have longer eyes, deeper anterior chambers,
�atter corneas, higher AL/CR ratio, and more negative refraction than those with lesser height after
controlling for potential confounders. Strong associations between weight, BMI and anterior chamber depth
and corneal curvature were also found. However, heavier persons or those with higher BMI were more likely to
be more hyperopic than lighter persons or those with lower BMI. These differences in stature may partially
explain the variation in refraction and ocular biometry.
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Tables
 

Table 1 Comparison of subjects included in and excluded from data analyses  
Variable Included

(n=5657)

Excluded

  (n=229)

P*  

 
Age, y 20.23±1.50 19.70±1.40 0.001  

Sex, male 2075 (36.7) 71 (31.0) 0.093  

Height, cm 166.24±7.94 164.95±8.12 0.017  

Weight, kg 57.89±10.03 57.08±10.94 0.237  

BMI, kg/m2 20.85±2.56 20.85±2.75 0.994  

Parental myopia, n(%)     0.132  

None 4947 (87.45) 192 (83.8)    

Either 634 (11.21) 31 (13.5)    

Both 76 (1.3) 6 (2.6)    

Time outdoors, h/d 1.52±1.29 1.61±1.38 0.295  

Near work, h/d 3.76±2.36 3.90±2.28 0.381  

Data are presented as the mean ± SD or n (%), as appropriate for the variable.

* P based on Chi-square test or T-test, as appropriate.
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Table 2 Correlation analysis between body stature and sociodemographic variables,

refraction and ocular biometry
  Spearman Correlation Coefficient

Height (cm) Weight (kg) BMI (kg/m2)
Age 0.047† 0.029* 0.002
Sex (female) -0.765† -0.621† -0.223†
Parental myopia -0.002 0.018 0.034*
Time outdoors 0.113† 0.104† 0.058†
Near work 0.069† 0.077† 0.052†
SE (D) 0.026* 0.052† 0.049†
AL (mm) 0.239† 0.184† 0.058†
ACD (mm) 0.161† 0.138† 0.058†
LT (mm) -0.024 -0.017 0.001
CR (mm) 0.308† 0.263† 0.111†
AL/CR ratio 0.036* 0.003 -0.025

SE, spherical equivalents

* Significant at P  0.05

† Significant at P  0.001
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Table 3 Mean ocular biometry measurements and refraction by quintiles of stature
Stature Range Median n SE (D) Ocular Biometry

  AL
(mm)

ACD (mm) LT (mm) CR
(mm)

AL/CR
ratio

Height (m)                  
1st

Quintile
1.40-
1.59

1.56 1049 -2.95±2.44 24.38±1.15 3.17±0.25 3.49±0.17 7.62±0.24 3.20±0.14

2nd
Quintile

1.60-
1.63

1.61 1373 -3.03±2.45 24.57±1.15 3.21±0.24 3.47±0.18 7.67±0.24 3.20±0.14

3rd
Quintile

1.64-
1.68

1.65 1113 -3.10±2.49 24.77±1.15 3.23±0.25 3.48±0.18 7.71±0.25 3.21±0.15

4th
Quintile

1.69-
1.74

1.70 1066 -2.80±2.44 24.98±1.16 3.27±0.26 3.46±0.18 7.78±0.25 3.21±0.15

5th
Quintile

1.75-
1.95

1.78 1056 -2.89±2.52 25.24±1.21 3.29±0.24 3.47±0.18 7.85±0.25 3.22±0.15

P(trend)       0.126 <0.001 <0.001 0.045 <0.001 <0.001
Weight

(kg)
                 

1st
Quintile

36.0-
49.0

46.5 941 -3.07±2.40 24.43±1.13 3.17±0.24 3.49±0.18 7.63±0.24 3.20±0.14

2nd
Quintile

49.1-
53.0

51.0 1194 -3.09±2.45 24.62±1.19 3.22±0.25 3.47±0.17 7.67±0.24 3.21±0.14

3rd
Quintile

53.1-
59.0

55.0 1287 -2.99±2.40 24.75±1.13 3.23±0.25 3.48±0.18 7.71±0.25 3.21±0.15

4th
Quintile

59.1-
65.0

62.0 1266 -2.88±2.50 24.96±1.21 3.26±0.25 3.48±0.18 7.78±0.26 3.21±0.15

5th
Quintile

65.1-
115.0

73.0 969 -2.76±2.58 25.10±1.24 3.28±0.25 3.47±0.18 7.82±0.25 3.21±0.15

P(trend)       0.001 <0.001 <0.001 0.169 <0.001 0.601
BMI

(kg/m2)
                 

1st
Quintile

15.2-
18.7

18.0 1067 -3.10±2.39 24.66±1.16 3.21±0.25 3.47±0.18 7.68±0.25 3.21±0.15

2nd
Quintile

18.8-
19.9

19.4 1227 -3.07±2.44 24.76±1.22 3.23±0.25 3.47±0.18 7.71±0.25 3.21±0.15

3rd
Quintile

20.0-
21.0

20.5 1131 -2.97±2.42 24.75±1.17 3.23±0.24 3.48±0.17 7.73±0.26 3.21±0.14

4th
Quintile

21.1-
22.6

21.7 1100 -2.88±2.50 24.80±1.19 3.24±0.25 3.48±0.18 7.74±0.26 3.21±0.15

5th
Quintile

22.7-
34.9

24.2 1132 -2.79±2.58 24.88±1.24 3.25±0.26 3.47±0.18 7.77±0.26 3.21±0.15

P(trend)       0.001 <0.001 <0.001 0.600 <0.001 0.097

                             

 



Page 14/15

Table 4  Linear regression models of refraction and ocular biometry by height, weight, and BMI
 

 

 

Variable

 

 

 

Crude Data

 

 

 

P

 

 

Adjusted for Age
and Sex

 

 

 

P

Adjusted for Age,
Sex, PM, TO, NW

and Weight or
Height*

 

 

 

P

 

 

R2
Final

Models†
Height
(cm)

             

SE
(D)

0.008 (-0.001,0.016) 0.069 -0.018(-0.03,-0.005) 0.006 -0.023(-0.037,-0.009) 0.002 0.058

AL
(mm)

0.037 (0.033,0.041) <0.001 0.033 (0.027,0.039) <0.001 0.032 (0.025,0.039) <0.001 0.097

ACD
(mm)

0.005 (0.004,0.006) <0.001 0.003 (0.002,0.004) <0.001 0.003 (0.001,0.004) 0.001 0.032

LT
(mm)

-0.001 (-0.001,0.00) 0.055 0.000 (-0.001,0.001) 0.850 0.000 (-0.001,0.001) 0.952 0.008

CR
(mm)

0.010 (0.009,0.011) <0.001 0.008 (0.007,0.010) <0.001 0.008 (0.006,0.009) <0.001 0.109

AL/CR
ratio

0.001 (0.000,0.001) 0.007 0.001 (0.000,0.002) 0.031 0.001 (0.000,0.002) 0.025 0.041

Weight
(kg)

             

SE
(D)

0.010 (0.004,0.017) 0.002 0.002 (-0.006,-0.01) 0.694 0.011 (0.002,0.020) 0.017 0.058

AL
(mm)

0.023 (0.019,0.026) <0.001 0.012 (0.008,0.016) <0.001 0.002 (-0.002,0.007) 0.285 0.097

ACD
(mm)

0.004 (0.003,0.004) <0.001 0.002 (0.001,0.002) <0.001 0.001 (0.000,0.002) 0.029 0.032

LT
(mm)

0.000 (-0.001,0.00) 0.051 0.000 (-0.001,0.00) 0.606 0.000 (-0.001,0.00) 0.406 0.008

CR
(mm)

0.007 (0.006,0.007) <0.001 0.004 (0.003,0.005) <0.001 0.002 (0.001,0.003) <0.001 0.109

AL/CR
ratio

0.000 (0.000,0.001) 0.267 0.000 (0.000,0.000) 0.984 0.000 (0.000,0.000) 0.161 0.041

BMI
(kg/m2)

             

SE
(D)

0.035 (0.010,0.060) 0.006 0.023 (-0.003,0.049) 0.084 0.030 (0.003,0.056) 0.026 0.057

AL
(mm)

0.033 (0.021,0.046) <0.001 0.010 (-0.002,0.022) 0.108 0.008 (-0.005,0.021) 0.214 0.076

ACD
(mm)

0.007 (0.004,0.010) <0.001 0.003 (0.001,0.006) 0.013 0.003 (0.001,0.006) 0.014 0.028

LT
(mm)

-0.001(-0.003,0.001) 0.222 0.000(-0.002,0.001) 0.611 -0.001(-0.003,0.001) 0.403 0.008

CR
(mm)

0.011 (0.009,0.014) <0.001 0.005 (0.002,0.007) <0.001 0.005 (0.002,0.008) <0.001 0.078

AL/CR
ratio

0.000 (-0.002,0.001) 0.682 -0.001(-0.002,0.001) 0.360 -0.001(-0.003,0.001) 0.227 0.040

Data in parentheses represent the 95% confidence interval. All regression coefficients are derived from a separate
regression model with the individual refraction or ocular biometric

components as the dependent variable, and height, weight, or BMI as the independent variable, adjusting for other
covariates.

* Models for height are adjusted for weight, and vice versa. Models for BMI are not adjusted for either height or weight.
PM, parental myopia; TO, time outdoors; NW, near work.

† R2 of final regression models.
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