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Abstract
● AIM: To analyze and compare the differences among 
ocular biometric parameters in Han and Uyghur populations 
undergoing cataract surgery.
● METHODS: In this hospital-based prospective study, 410 
patients undergoing cataract surgery (226 Han patients in 
Tianjin and 184 Uyghur patients in Xinjiang) were enrolled. 
The differences in axial length (AL), anterior chamber 
depth (ACD), keratometry [steep K (Ks) and flat K (Kf)], and 
corneal astigmatism (CA) measured using IOL Master 700 
were compared between Han and Uyghur patients.
● RESULTS: The average age of Han patients was higher 
than that of Uyghur patients (70.22±8.54 vs 63.04±9.56y, 
P<0.001). After adjusting for age factors, Han patients had 
longer AL (23.51±1.05 vs 22.86±0.92 mm, P<0.001), 
deeper ACD (3.06±0.44 vs 2.97±0.37 mm, P=0.001), 
greater Kf (43.95±1.40 vs 43.42±1.69 D, P=0.001), 
steeper Ks (45.00±1.47 vs 44.26±1.71 D, P=0.001), and 
higher CA (1.04±0.68 vs 0.79±0.65, P=0.025) than Uyghur 
patients. Intra-ethnic male patients had longer AL, deeper 
ACD, and lower keratometry than female patients; however, 

CA between the sexes was almost similar. In the correlation 
analysis, we observed a positive correlation between 
AL and ACD in patients of both ethnicities (rHan=0.48, 
rUyghur=0.44, P<0.001), while AL was negatively correlated 
with Kf (rHan=-0.42, rUyghur=-0.64, P<0.001) and Ks (rHan= 
-0.38, rUyghur=-0.66, P<0.001). Additionally, Kf was positively 
correlated with Ks (rHan=0.89, rUyghur=0.93, P<0.001).
● CONCLUSION: There are differences in ocular biometric 
parameters between individuals of Han ethnicity in Tianjin 
and those of Uyghur ethnicity in Xinjiang undergoing 
cataract surgery. These ethnic variances can enhance 
our understanding of ocular diseases related to these 
parameters and provide guidance for surgical procedures.
● KEYWORDS: ocular biometric parameters; IOL Master 
700; ethnic difference
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INTRODUCTION

O cular biometric parameters play an important role in 
the pathogenesis, diagnosis, and treatment of clinical 

diseases. Axial length (AL) is used in the diagnosis of axial 
myopia to assess the risk of posterior capsule rupture and 
retinal detachment after cataract surgery[1-2]. The assessment of 
anterior chamber depth (ACD) in the initial diagnosis of angle-
closure glaucoma is closely related to glaucoma and refractive 
drift after cataract surgery[3]. Corneal curvature is used in the 
diagnosis of refractive myopia and astigmatism and is also 
the basis for the early identification of corneal diseases such 
as keratoconus and flat cornea[4-5]. In cataract surgery, the AL, 
ACD, and corneal curvature determine the type and power 
of the intraocular lens (IOL), surgical method, location of the 
intraoperative lens, and potential postoperative complications 

Ocular biometric characteristics of ethnic groups

·Clinical Research·



1059

Int J Ophthalmol,    Vol. 17,    No. 6,  Jun. 18,  2024        www.ijo.cn
Tel: 8629-82245172     8629-82210956      Email: ijopress@163.com

such as loss of corneal endothelium due to a shallow ACD[6]. 
Several studies have shown that these ocular biometric 
parameters are affected by factors such as environment, 
ethnicity, genetics, sex, and age[7-9], and it is possible to 
identify people at high risk for eye diseases by assessing the 
association of these ocular biometric parameters and their 
contributing factors to epidemiology. Therefore, identifying 
these differences in ocular biometric parameters is useful for 
assessing the status of associated ocular diseases and guiding 
surgical and postoperative care. 
Relevant studies have been conducted in countries such 
as the United States, Spain, South Korea, and Bosnia and 
Herzegovina[9-13]; however, most of them are limited to a single 
ethnic group in a single region. Owing to the differences in 
measuring instruments and patient inclusion criteria, it is 
difficult to compare ocular biometric parameters between 
ethnic groups. In China, there were few research on the 
distribution trend of ocular biometric parameters between 
different regional ethnicities. Tianjin, which is located in 
northern China, has a predominant Han ethnic population, 
whereas the Xinjiang Uyghur Autonomous Region, located in 
northwest China, is predominantly inhabited by the Uyghur 
ethnic minority. Because of their unique geography and 
ethnic demographics, they are ideal areas for comparative 
investigation of ethnic differences. 
Using the IOL Master 700, known for its high precision, 
good repeatability, and better AL detection rate in cataract 
patients[14-15], we aimed to analyze and compare ocular 
biometric parameters between the Han ethnicity in Tianjin and 
the Uyghur ethnicity in Xinjiang undergoing cataract surgery. 
The differences in these ocular biometric parameters will help 
to evaluate the pathological condition of patients from different 
regions, ethnicities, and sexes. This can establish a relationship 
between eye-related parameters and disease incidence and 
have a positive impact on the personalized clinical diagnosis 
and treatment of patients.
SUBJECTS AND METHODS
Ethical Approval  The prospective study was approved by 
the Ethics Committee of Tianjin Medical University Eye 
Hospital. All procedures were performed in accordance 
with the Declaration of Helsinki [2021KY(L)-33]. Informed 
consent was obtained from all patients undergoing the clinical 
examinations.
Patients  Our study recruited Han patients who underwent 
cataract surgery at the Eye Hospital of Tianjin Medical 
University and Uyghur patients who underwent cataract 
surgery at the Ophthalmology Department of the People’s 
Hospital of Hotan District in Xinjiang. The inclusion criteria 
were phacoscotasmus under a slit lamp and a corrected visual 
acuity of <0.7 in the affected eye. The exclusion criteria were 

as follows: 1) history of corneal transplantation, eye refraction, 
and eye surgery; 2) diseases that affect the measurement of 
ocular biological parameters, such as corneal leukoplakia, 
keratoconus, corneal pterygium, and retinopathy; 3) the use 
of drugs that affect the depth of the anterior chamber and 
pupil diameters, such as pilocarpine and atropine; 4) recent 
wearing of orthokeratology and contact lenses; 5) coexisting 
eye diseases, such as retinopathy, glaucoma, and macular 
degeneration; 6) other systemic diseases, including diabetes, 
hypertension, and autoimmune diseases. Ocular biometric 
parameters for all subjects were measured using the IOL 
Master 700 (Carl Zeiss Meditec AG, Jena, Germany). These 
parameters included AL (the visual axial direction to the retinal 
pigment epithelium layer in the macular area), ACD (the 
distance from the anterior surface of the cornea to the anterior 
surface of the lens), flat K (Kf), steep K (Ks), and corneal 
astigmatism (CA; the absolute difference between Kf and Ks 
on the meridian).
Statistical Analysis  The Kolmogorov-Smirnov test (K-S test) 
was used to determine the normality of the data (P≥0.05 is a 
normal distribution), and the sex comparison of the patients 
was tested using the Chi-square (χ2) test. After adjusting for 
age as a covariate, the overall differences in AL, ACD, Ks, Kf 
and CA between Han and Uyghur patients were compared. 
Additionally, the differences in AL, ACD, Ks, Kf and CA 
between different age groups of Han and Uyghur patients were 
also compared. Intersex AL, ACD, Ks, and Kf were measured 
using an independent sample t-test, and CA was measured 
using the Mann-Whitney U test. The correlations between 
ocular biometric parameters were evaluated using Spearman 
correlation analysis; r was the correlation coefficient, and 
P<0.05 indicated statistical significance. SPSS Software 
(Version 26, IBM Corporation) was used for statistical analysis.
RESULTS
Population Demographics  In this study, data were obtained 
for 410 patients (410 eyes) undergoing cataract surgery, 
including 226 Han patients (226 eyes) in Tianjin [99 males 
(99 eyes) and 127 females (127 eyes)], with a mean age of 
70.22±8.54y. There were 184 Uyghur patients (184 eyes) in 
Xinjiang [91 males (91 eyes) and 93 females (93 eyes)], with 
a mean age of 63.04±9.56y. The mean age of Han patients was 
higher than that of Uyghur patients, and the difference was 
statistically significant (P<0.001). There was no significant 
difference between the sexes of the two ethnic groups 
(P=0.081). Figure 1 shows that Han patients had the highest 
incidence rate in the 70-79y age group, whereas Uyghur 
patients showed the highest incidence rate in the 60-69y age 
group.
Distribution of Ocular Biometric Parameters Between 
Han and Uyghur Patients  Overall, the average AL 
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(23.51±1.05 mm) in Han patients was longer than that of 
Uyghur patients (22.86±0.92 mm, P<0.001). The ACD in 
Han patients (3.06±0.44 mm) was deeper than that of Uyghur 
patients (2.97±0.37 mm, P=0.001). The Kf (43.95±1.40 D), Ks 
(45.00±1.47 D), and CA (1.04±0.68 D) values in Han patients 
were higher than those of Uyghur patients (43.42±1.69 D, 
P=0.001; 44.26±1.71 D, P=0.001; and 0.79±0.65 D, P=0.025 
respectively). Next, patients from both ethnicities were 
stratified into age groups. The results showed that the age-
specific patterns of AL and ACD were similar for both ethnic 
groups, consistent with the overall findings. Specifically, the 
AL of Han patients was longer than that of Uyghur patients in 
all age groups, and the ACD of Han patients was consistently 

deeper than that of Uyghur patients. However, with the 
exception of the age range of 40-49y, the Kf (42.34±1.12 D) 
and Ks (43.64±0.50 D) values for Han patients were lower 
than those for Uyghur patients (43.27±1.27 D for Kf and 
44.26±1.44 D for Ks) in the respective age groups. Conversely, 
for most other age groups, Han patients had higher Kf and Ks 
values than Uyghur patients. Regarding CA, except for Han 
patients in the age range of 50-59, whose CA values were 
similar (0.72±0.58 D for Han and 0.79±0.64 D for Uyghur), 
the CA of Han patients in other age groups was greater than 
that of Uyghur patients (Table 1). 
Distribution of Ocular Biometric Parameters Between 
Han and Uyghur Patients by Sex  The average AL of Han 

Figure 1 The proportion of Han and Uyghur patients in each age group.

Table 1 Comparison of ocular biometric parameters in Han and Uyghur patients

Age AL (mm) ACD (mm) Kf (D) Ks (D) CA (D)
40-49y

Han 24.69±3.34 3.10±0.68 42.34±1.12 43.64±0.50 1.31±0.65
Uyghur 23.08±1.24 2.95±0.46 43.27±1.27 44.26±1.44 0.99±0.75
P 0.002 0.340 0.674 0.06 0.437

50-59y
Han 23.86±1.28 3.27±0.33 43.71±1.47 44.42±1.49 0.72±0.58
Uyghur 23.08±1.02 3.12±0.29 43.37±1.72 44.20±1.82 0.79±0.64
P 0.029 0.373 0.643 0.270 0.065

60-69y
Han 23.50±0.94 3.20±0.42 44.13±1.35 45.02±1.41 0.90±0.54
Uyghur 22.75±0.95 2.93±0.45 43.43±1.85 44.23±1.88 0.81±0.65
P 0.001 0.023 0.007 0.130 0.001

70-79y
Han 23.54±0.97 3.01±0.36 44.05±1.29 45.13±1.33 1.07±0.70
Uyghur 22.89±0.71 2.98±0.33 43.40±1.44 44.18±1.34 0.79±0.49
P 0.001 0.547 0.030 0.001 0.016

≥80y
Han 23.40±0.79 2.92±0.42 43.54±1.66 44.88±1.80 1.33±0.81
Uyghur 23.33±0.68 2.84±0.43 42.99±1.13 43.95±1.03 0.96±0.36
P 0.907 0.909 0.332 0.168 0.006

Total
Han 23.51±1.05 3.06±0.44 43.95±1.40 45.00±1.47 1.04±0.68
Uyghur 22.86±0.92 2.97±0.37 43.42±1.69 44.26±1.71 0.79±0.65
P 0.000 0.001 0.001 0.001 0.025

AL: Axial length; ACD: Anterior chamber depth; Ks: Steep K; Kf: Flat K; CA: Corneal astigmatism.
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male patients (23.81±0.95 mm) was longer than Han female 
patients (23.28±1.07 mm). The ACD of Han male patients 
was deeper than that of Han female patients (3.14±0.14 mm 
vs 3.00±0.45 mm, respectively). The Kf (43.50±1.33 D) 
and Ks (44.57±1.39 D) of the Han male patients were lower 
than those of Han female patients (Kf, 45.30±1.35 D; Ks, 
45.31±1.45 D). The CA of Han male patients (1.07±0.69 D) 
was similar to that of Han female patients (1.01±0.68 D), 
and the difference was statistically insignificant. The mean 
AL (23.11±0.87 mm) in Uyghur men was longer than that 
in Uyghur women (22.58±0.91 mm). The ACD of Uyghur 
male patients (3.03±0.39 mm) was deeper than that of Uyghur 
female patients (2.92±0.34 mm). The Kf (43.00±1.74 D) and 
Ks (43.86±1.72 D) of Uyghur male patients were lower than 
those of the Uyghur female patients (Kf, 43.89±1.51 D; Ks, 
44.71±1.58 D). The CA of Uyghur male patients (0.82±0.59 D) 
was similar to that of Uyghur female patients (0.76±0.71 D), 
and there was no statistical difference (Table 2). Han male 
patients had longer AL, deeper ACD, and greater Kf, Ks, and 
CA than Uyghur male patients. Han female patients had longer 
AL, deeper ACD, and greater Kf, Ks, and CA than Uyghur 
female patients (Table 3).
Overall Distribution and Correlation of Ocular Biometric 

Parameters Between Han and Uyghur Patients  The 
distribution characteristics of ocular biometric parameters 
between the two ethnicities of cataract patients were 
comparable: AL, ACD, and keratometry values (Ks, Kf) 
exhibited a normal distribution, while CA exhibited a skewed 
distribution. In Han patients, AL was positively correlated with 
ACD (r=0.48) but negatively correlated with Kf (r=-0.42) and 
Ks (r=-0.38). Kf was positively correlated with Ks (r=0.89) 
but negatively correlated with CA (r=-0.14), whereas Ks was 
positively correlated with CA (r=0.28). In Uyghur patients, AL 
was positively correlated with ACD (r=0.44) but negatively 
correlated with Kf (r=-0.64) and Ks (r=-0.66). Kf was 
positively correlated with Ks (r=0.93), while Ks was positively 
correlated with CA (r=0.19; Figure 2).
DISCUSSION
In this study, we recruited Han patients from Tianjin and 
Uyghur patients from Uygur Autonomous Region who 
underwent cataract surgery. We compared and analyzed the 
differences in ocular biometric parameters of these patients 
between different ethnicities and sexes using the IOL Master 
700. Previous studies have shown that there are differences in 
the distribution of AL, ACD, and keratometry values in terms 
of ethnicities and sex, which is consistent with most studies on 

Table 2 Distribution of ocular biometric parameters between sexes within the same ethnic group

Ethnicity AL (mm) ACD (mm) Kf (D) Ks (D) CA (D)
Han

Male 23.81±0.95 3.14±0.14 43.50±1.33 44.57±1.39 1.07±0.69
Female 23.28±1.07 3.00±0.45 45.30±1.35 45.31±1.45 1.01±0.68
t 3.87 2.50 -4.42 -3.85 0.67
P 0.001 0.014 0.001 0.001 0.501

Uyghur
Male 23.11±0.87 3.03±0.39 43.00±1.74 43.86±1.72 0.82±0.59
Female 22.58±0.91 2.92±0.34 43.89±1.51 44.71±1.58 0.76±0.71
t 3.79 2.16 -3.40 -3.25 0.61
P 0.000 0.032 0.001 0.001 0.542

AL: Axial length; ACD: Anterior chamber depth; Ks: Steep K; Kf: Flat K; CA: Corneal astigmatism.

Table 3 Distribution of ocular biometric parameters of patients among different ethnic groups by sex

Sex AL (mm) ACD (mm) Kf (D) Ks (D) CA (D)
Male

Han 23.81±0.95 3.14±0.14 43.50±1.33 44.57±1.39 1.07±0.69
Uyghur 23.11±0.87 3.03±0.39 43.00±1.74 43.86±1.72 0.82±0.59
t 5.21 3.12 2.18 3.13 2.61
P 0.000 0.002 0.031 0.002 0.010

Female
Han 23.28±1.07 3.00±0.45 45.30±1.35 45.31±1.45 1.01±0.68
Uyghur 22.58±0.91 2.92±0.34 43.89±1.51 44.71±1.58 0.76±0.71
t 4.79 0.62 2.02 2.77 2.51
P 0.000 0.045 0.045 0.006 0.013

AL: Axial length; ACD: Anterior chamber depth; Ks: Steep K; Kf: Flat K; CA: Corneal astigmatism.
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differences in ocular biometric parameters between different 
ethnicities and sexes[7-9]; however, for the comparison of 
specific ocular biometric parameters, the conclusions of some 
ethnic studies are different. 
A multiracial study in San Francisco showed a difference in 
lens position [defined as the ACD+1/2 lens thickness (LT)] 
and relative lens position (defined as the lens position/AL) 
in Caucasians compared to Asians, Hispanics, and African 
Americans, which may be related to the relative risk of acute 
angle-closure glaucoma and the effect of intraocular pressure 
control after cataract surgery in different populations[9]. 

Research in Auckland showed differences between AL, 
ACD, IOL power, and CA among Māori, Asian, Pacific, and 
Caucasians, and this difference contributes to the improvement 
of IOL power calculations[10]. A study in Texas showed 
differences in ACD among patients from Hispanic and non-
Hispanic white races with cataracts, and this ethnic difference 
may be a risk factor for developing corneal endothelial damage 
after cataract surgery[16]. The research involving patients with 
cataracts from Bosnia and Herzegovina and India’s Northeast 
region showed differences in AL, ACD, and keratometry 
between sexes[13,17]. 
Our study showed that the average age of Han patients with 
cataracts is higher than that of Uyghur patients with cataracts, 
consistent with the epidemiological survey results of Xie 
et al[18] and Lou[19] on Xinjiang Uyghur and Han patients. 

Some studies have shown that ultraviolet exposure is closely 
related to cataract incidence[20]. The duration and intensity of 
ultraviolet radiation received by people in Xinjiang are higher 

than those in Han areas. Therefore, ultraviolet radiation may be 
the main factor leading to age differences in the two regions.
Uyghur patients have a shorter AL and shallower ACD 
than Han patients, and Uyghur patients exhibit anatomical 
characteristics such as small eyeballs, shallow anterior 
chambers, and deep sunken eyeballs[21]. AL is a decisive factor 
in refractive error. Han Chinese patients have a longer AL 
(23.51±1.05 mm) than white Europeans (23.43±1.51 mm) 
and other ethnic minorities in China, including Uyghurs 
(22.86±0.92 mm). This corresponds to a myopia rate of 
51.49% among Han individuals, which is significantly higher 
than the Uyghur myopia rate of 13.53% and 12% to 28% 
higher than that of Europeans[22-25]. In addition, the heritability 
of myopia rates varies among different ethnicities, with Shi et 
al’s[26] study indicating a heritability of 36.86% among the Han 
population and 30.27% among the Uyghur population. Han 
individuals exhibit higher heritability than Uyghurs.
The difference in AL between patients from these two 
ethnic groups may be attributed to various factors, including 
environmental exposure, genetic factors, cultural influences, 
and lifestyle habits. Genetic evidence shows that AL is related 
to 2p24, 5q, and 14q loci, and its heritability ranges from 40% 
to 94%[27-28]. According to Xu et al’s[29] admixture genomic 
analysis, the Uyghur population has 60% European white 
ancestry and 40% Asian ancestry. In terms of culture and 
living habits, Uyghurs prefer a nomadic lifestyle, whereas Han 
people prefer working and indoor study[21], and studies have 
shown that light intensity and time slow down the increase of 
AL[30]. The AL in male patients was longer than that of female 

Figure 2 Overall distribution and correlation of ocular biometric parameters between Han and Uyghur patients  The bottom left corner of 

the image shows a scatter plot of two parameters, the middle corner shows the data distribution of the corresponding parameters, and the top 

right corner shows the correlation size and significance. aP<0.001, bP<0.05. AL: Axial length; ACD: Anterior chamber depth; Kf: Flat K; Ks: Steep 

K; CA: Corneal astigmatism.
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patients in all ethnic groups, which is consistent with the Blue 
Mountain eye disease study[31]. Some studies have attributed 
the difference in AL between sexes to the difference in height 
between sexes[32]. However, sex differences in AL remained 
significant in a multivariate analysis adjusted for height in a 
study on the Malaysian population, suggesting that sex may be 
an independent determinant of AL[33].
Han patients had deeper ACD than Uyghur patients, and male 
patients in all ethnic groups had deeper ACD than female 
patients. The results were consistent with the sex differences 
between the correlation of ACD and AL in patients with 
cataracts in South Korea and Israel[12,34]. It is suggested that 
female patients with a shallow ACD may be more likely to 
develop acute primary angle-closure glaucoma than male 
patients based on cataract impacts. This is consistent with 
the finding of an epidemiological study that the incidence 
rate among females is higher than that in males[35]. Similarly, 
Uyghur patients are more likely to develop acute primary 
angle-closure glaucoma than Han patients. Uyghur females 
with acute primary angle-closure glaucoma combined with 
cataracts may benefit more from lens removal. Correlation 
analysis revealed a positive correlation between AL and ACD, 
which may be related to the anatomical development of the 
eyeball. The longer the AL, the deeper the ACD. In addition, 
genetic evidence suggests that ACD is associated with the 
1p32 gene locus, with a heritability rate of 51%-54%[28,36]. 
ACD is strongly associated with postoperative cataract 
complications and refractive status, and ACD less than 2.5 mm 
is at increased risk of complications during cataract surgery[37]. 
We found that approximately 1% of Han and Uyghur patients 
had an ACD<2.5 mm, with a greater variability in Han patients 
(shallowest: 1.78 mm for Han ACD and 2.13 mm for Uyghur 
ACD). 
Patients with a shallow preoperative ACD tend to have myopia 
drift in their refractive state, whereas patients with deeper 
anterior chambers before surgery tend to have hyperopia 
drift in their refractive state[4]. AL and ACD are related to 
the IOL concentration after cataract surgery. The deeper 
the ACD, the greater the vertical concentration of the IOL 
(upward movement), which increases the patient’s higher-
order aberrations and worsens the patient’s postoperative 
visual quality[38]. Therefore, to avoid refractive drift and IOL 
concentration in patients after cataract surgery, consideration 
of subtle differences in ACD among patients of different sexes 
and ethnicities has certain benefits for ensuring postoperative 
refractive quality.
The keratometry parameters of Han patients were greater than 
those of Uyghur patients, and the mean CA of Han patients was 
greater than 1 D. Han patients had more severe astigmatism 
than Uyghur patients. After correlation analysis, we found that 

Ks was positively correlated with CA in both Han and Uyghur 
patients, whereas Kf was negatively correlated with CA in 
Han patients. However, there was no correlation between 
Kf and CA in Uyghur patients. The different relationships 
between Kf, Ks, and CA may be the reason for the differences 
in astigmatism between the two ethnicities. In addition, there 
is genetic evidence indicating that keratometry is related to 
the 2p25, 3p26, and 7q22 gene loci, with a heritability rate of 
60%-92%[28,36]. Furthermore, Kf, Ks, and AL were negatively 
correlated in both groups of patients, while Kf and Ks, which 
are closely related to eye anatomy and physiology, were 
positively correlated. Shorter eyes tend to have hyperopia, 
and the cornea becomes steeper, whereas longer eyes tend 
to exhibit more myopia, and the cornea becomes flatter. As 
AL increases, the curvature of the cornea decreases, which 
is related to the mechanism of maintaining emmetropia in 
the eyes[39]. Correcting low to moderate astigmatism during 
cataract surgery can improve the postoperative visual 
satisfaction of patients[34,40]. 
The limitation of this study lies in the fact that selection bias 
could not be ruled out in the collection of cataract population 
data from hospitals. Moreover, other ocular biometric 
parameters, such as corneal thickness, corneal endothelial cell 
density, LT, and vitreous cavity depth, were not obtained from 
all patients. Further systematic data collection and statistical 
analysis in this area are needed in the future.
In conclusion, ocular biometric parameters of patients with 
cataracts could respond to a certain extent to the ocular 
parameter distribution of the normal population. The results of 
this study indicate that there are differences in ocular biometric 
parameters, including AL, ACD, Kf, Ks, and CA, among 
different regions, ethnicities, and sexes. We further explored 
the reasons for these differences and established connections 
with parameter-related eye diseases. In all age groups, Han 
patients exhibit longer AL compared to Uyghur patients, 
which corresponds to a higher incidence of high myopia in 
the Han population. Among Uyghur patients, females may 
have a higher susceptibility to acute primary angle closure 
glaucoma due to their short eye axis and shallow anterior 
chamber characteristics. In clinical diagnosis and treatment, 
it is imperative to consider the relationship between ocular 
biometric parameters and diseases in patients from diverse 
regions and ethnic backgrounds.
ACKNOWLEDGEMENTS
Foundations: Supported by Tianjin Higher Education 
Commission Science and Technology Development 
Fund Project (No.2022ZD057); Tianjin Binhai New Area 
Health Commission Science and Technology Project 
(No.2022BWKZ003); Tianjin Key Laboratory of Retinal 
Function and Disease Open Project (No.2021tjswmm002); 



1064

Tianjin Health Researh (No.TJWJ2023ZD002); General 
Project of Natural Science Foundation of Xinjiang Uygur 
Autonomous Region (No.2020D01A06); Special Fund 
for Youth of Clinical Research Center in Tianjin Medical 
University Eye Hospital (No.2020QN02); Tianjin Key Medical 
Discipline (Specialty) Construction Project (No.TJYXZDXK-
037A)
Conflicts of Interest: Xu Z, None; Wang LM, None; Feng 
Q, None; Zhang DD, None; Tuerdimaimaiti A, None; Guo 
RR, None; Sun J, None; Dong LJ, None; Wei RH, None; Liu 
AH, None.
REFERENCES

1 Du R, Xie SQ, Igarashi-Yokoi T, Watanabe T, Uramoto K, Takahashi 

H, Nakao N, Yoshida T, Fang YX, Ohno-Matsui K. Continued increase 

of axial length and its risk factors in adults with high myopia. JAMA 

Ophthalmol 2021;139(10):1096.

2 Ahmad KT, Chauhan MZ, Soliman MK, Elhusseiny AM, Yang 

YC, Sallam AB. Impact of axial length on visual outcomes and 

complications in phacoemulsification surgery: a multicenter database 

study. Graefes Arch Clin Exp Ophthalmol 2023;261(12):3511-3520.

3 Ning XN, Yang YH, Yan H, Zhang J. Anterior chamber depth - a 

predictor of refractive outcomes after age-related cataract surgery. BMC 

Ophthalmol 2019;19(1):134.

4 Alhussain SHA, Mallen EAH, Strang NC, Jonuscheit S. The role of 

peripheral ocular length and peripheral corneal radius of curvature in 

determining refractive error. J Optom 2022;15(2):129-137.

5 Masiwa LE, Moodley V. A review of corneal imaging methods for 

the early diagnosis of pre-clinical Keratoconus. J Optom 2020;13(4): 

269-275.

6 Khalid M, Ameen SS, Ayub N, Mehboob MA. Effects of anterior 

chamber depth and axial length on corneal endothelial cell density after 

phacoemulsification. Pak J Med Sci 2019;35(1):200-204. 

7 Richter GM, Wang MW, Jiang XJ, Wu S, Wang DD, Torres M, 

Choudhury F, Varma R. Ocular determinants of refractive error and 

its age- and sex-related variations in the Chinese American eye study. 

JAMA Ophthalmol 2017;135(7):724.

8 Harb EN, Wildsoet CF. Origins of refractive errors: environmental and 

genetic factors. Annu Rev Vis Sci 2019;5:47-72.

9 Wang DJ, Amoozgar B, Porco T, Wang Z, Lin SC. Ethnic differences 

in lens parameters measured by ocular biometry in a cataract surgery 

population. PLoS One 2017;12(6):e0179836.

10 Yoon JJ, Misra SL, McGhee CNJ, Patel DV. Demographics and ocular 

biometric characteristics of patients undergoing cataract surgery in 

Auckland, New Zealand. Clin Exp Ophthalmol 2016;44(2):106-113.

11 Arriola-Villalobos P, Burgos-Blasco B, Fernández-Vigo JI, Ariño-

Gutiérrez M, Burgos-Blasco P, Carmona-González D, Fernández-

Pérez C. Biometry data and prevalence of corneal astigmatism in 

Caucasian Spanish candidates for cataract surgery. J Fr Ophtalmol 

2021;44(1):76-83.

12 Kim S, Oh R, Kim MK, Yoon CH. SS-OCT-based ocular biometry 

in an adult Korean population with cataract. J Cataract Refract Surg 

2023;49(5):453-459.

13 Zvorničanin E, Vatavuk Z, Popović M, Zvorničanin J. Gender- and 

age-related differences of ocular biometric parameters in patients 

undergoing cataract surgery in Bosnia and Herzegovina. J Ophthalmol 

2023;2023:1950257.

14 Peng Y, Liao X, Lan CJ, Liu B, Tan QQ. Repeatability of IOL Master 

700 in ocular biometrics and axial length detection rate in cataract 

eyes. Guoji Yanke Zazhi (Int Eye Sci) 2021;21(2):355-359.

15 Peng Y, Liao X, Lan C. Advances of IOL master 700 in cataract. Guoji 

Yanke Zazhi (Int Eye Sci) 2021;21(1):80-84.

16 Lam BC, Weiss M, Jing F, Zhu C, Johnson DA, Kheirkhah A. 

Comparison of ocular biometric parameters between hispanic and non-

hispanic ethnicities in white adults undergoing cataract surgery. Eye 

Contact Lens 2022;48(9):391-395.

17 Natung T, Shullai W, Nongrum B, Thangkhiew L, Baruah P, Phiamphu 

ML. Ocular biometry characteristics and corneal astigmatisms in 

cataract surgery candidates at a tertiary care center in North-East India. 

Indian J Ophthalmol 2019;67(9):1417-1423.

18 Xie TY, Wang Y, Gao L, et al. Prevalence of cataract and surgical 

coverage among Urger adults aged 40 or above in Kuche rural area of 

Xinjiang, China. Chin J Epidemiol 2011;32(1):95-96.

19 Lou S. Epidemiological investigation of elderly cataract in China. 

Journal of Nanchang University (Medical Science) 2012;52(6):98-

99,101.

20 Ang MJ, Afshari NA. Cataract and systemic disease: a review. Clin 

Exp Ophthalmol 2021;49(2):118-127.

21 Zhang XX, Fu LL, Chen X. Comparative analysis of refractive 

parameters in age-related cataract patients of Uygur and Han. China 

Modern Medicine 2014;21(16):35-37.

22 Pan CW, Dirani M, Cheng CY, Wong TY, Saw SM. The age-specific 

prevalence of myopia in Asia: a meta-analysis. Optom Vis Sci 

2015;92(3):258-266.

23 Shi YM, Wang Y, Cui AZ, Liu S, He XL, Qiu HJ, Cui HW, Gao YX, 

Yang J. Myopia prevalence and ocular biometry: a cross-sectional 

study among minority versus Han schoolchildren in Xinjiang Uygur 

autonomous region, China. Eye (Lond) 2022;36(10):2034-2043.

24 Hoffmann PC, Hütz WW. Analysis of biometry and prevalence data 

for corneal astigmatism in 23, 239 eyes. J Cataract Refract Surg 

2010;36(9):1479-1485.

25 Gao NN, Xin LQ, Yun LX, Hu LX. Comparative study of ocular 

biological parameters between Han and other nationalities. Journal of 

Ophthalmologic Medicine (Electronic Edition) 2017;07(02):92-96.

26 Shi HN, Wang TT, Liu XJ, Yao J, Yang G, Yuan J. Heritability analysis 

of myopia among primary and middle school students in Urumqi city. 

Journal of Bio-education 2021;9(4):282-285.

27 Biino G, Palmas MA, Corona C, Prodi D, Fanciulli M, Sulis R, 

Serra A, Fossarello M, Pirastu M. Ocular refraction: heritability 

and genome-wide search for eye morphometry traits in an isolated 

Sardinian population. Hum Genet 2005;116(3):152-159.

Ocular biometric characteristics of ethnic groups



1065

Int J Ophthalmol,    Vol. 17,    No. 6,  Jun. 18,  2024        www.ijo.cn
Tel: 8629-82245172     8629-82210956      Email: ijopress@163.com

28 Klein AP, Suktitipat B, Duggal P, Lee KE, Klein R, Bailey-Wilson JE, 

Klein BE. Heritability analysis of spherical equivalent, axial length, 

corneal curvature, and anterior chamber depth in the Beaver Dam Eye 

Study. Arch Ophthalmol 2009;127(5):649-655.

29 Xu SH, Huang W, Qian J, Jin L. Analysis of genomic admixture in 

Uyghur and its implication in mapping strategy. Am J Hum Genet 

2008;82(4):883-894.

30 Norton TT, Siegwart JT. Light levels, refractive development, and 

myopia–A speculative review. Exp Eye Res 2013;114:48-57.

31 Fotedar R, Wang JJ, Burlutsky G, Morgan IG, Rose K, Wong 

TY, Mitchell P. Distribution of axial length and ocular biometry 

measured using partial coherence laser interferometry (IOL 

master) in an older white population. Ophthalmology 2010;117(3): 

417-423.

32 Wei SF, Sun YY, Li SM, Hu JP, Cao K, An WZ, Guo JY, Li H, Wang 

NL. Effect of body stature on refraction and ocular biometry in 

Chinese young adults: The Anyang University Students Eye Study. 

Clin Exp Optom 2021;104(2):201-206.

33 Lim LS, Saw SM, Jeganathan VS, Tay WT, Aung T, Tong L, Mitchell 

P, Wong TY. Distribution and determinants of ocular biometric 

parameters in an Asian population: the Singapore Malay eye study. 

Invest Ophthalmol Vis Sci 2010;51(1):103-109.

34 Wasser LM, Tsessler M, Weill Y, Zadok D, Abulafia A. Ocular 

biometric characteristics measured by swept-source optical coherence 

tomography in individuals undergoing cataract surgery. Am J 

Ophthalmol 2022;233:38-47.

35 Zhang, H, Cao K, Jia H, et al. Clinical characteristics, rates of 

blindness, and geographic features of PACD in China. Can J 

Ophthalmol 2021;56(5):299-306.

36 Dirani M, Chamberlain M, Shekar SN, Islam AF, Garoufalis P, Chen 

CY, Guymer RH, Baird PN. Heritability of refractive error and 

ocular biometrics: the Genes in Myopia (GEM) twin study. Invest 

Ophthalmol Vis Sci 2006;47(11):4756-4761.

37 Anderson LA, Gupta A, Srikantha N, Goverdhan S, Kirwan J. 

Shallow anterior chamber depth is associated with increased surgical 

complications during cataract surgery. Invest Ophthalmol Visl Sci 

2009;50:5578.

38 Xu J, Lin PM, Zhang SH, Lu Y, Zheng TY. Risk factors associated with 

intraocular lens decentration after cataract surgery. Am J Ophthalmol 

2022;242:88-95.

39 Huang Q, Huang YZ, Luo Q, Fan W. Ocular biometric characteristics 

of cataract patients in Western China. BMC Ophthalmol 2018;18(1):99.

40 Hao J, Tan LZ, Li L, Bu SC, Ren XJ, Tian F, Zhang H. Comparison 

of visual quality in cataract patients with low astigmatism after 

ART2 or ReSTOR intraocular lens implantation. Int J Ophthalmol 

2019;12(3):424-428.


