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Cross-sectional study of heterophoria among primary,
middle and high school students in Shantou District, China
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Abstract

University of Hong Kong, Shantou Guangdong 515041, China)

Objective: To investigate the prevalence of heterophoria among urban and rural students in Shantou
City of Guangdong Province, China. Methods: Cluster sampling was used in randomly selecting 7 537
students from 9 schools in Shantou City. Ocular alignment was assessed by using the Hirschberg light
reflex and cover test. Cover testing was performed by using fixation targets at both distance (6 m) and near
(30 cm). Statistical analyses were performed using SPSS statistical software to investigate the association of

age, grades and schools and different types of strabismus. Results: A total of 7 464 students were examined
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Keywords

(participation rate was 99.03%), including 3 928 boys and 3 536 girls, mean age 11 years. The prevalence of
esophoria and exophoria were3.08% and 60.65%. Esophoria prevalence of primary school students have the
significant difference (P<0.001) contrast with middle school students and high school students. And prevalence
of exophoria was highest in high school students and significantly higher than middle and primary school
students respectively (P<0.001). Heterophoria was more prevalent in rural school students than urban school
students(P<0.05). Multivariate logistic regression model indicated that the prevalence of heterophoria had no
significant correlation with grades and ages. Conclusion: This survey first reported the prevalence of heterophoria
in China. The prevalence of esophoria appears to be higher in primary students and exophoria was highest in high
school students; Prevalence of Heterophoria in the population of this survey generally showed higher in rural
school students than urban areas. These may be associated with refraction in Chinese students.

heterophoria; epidemiologic studies; prevalence; students
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Table 1 Demographic information of the participants in terms of age, gender and area of residence
PE5I
HhIX S22 AL %
7 % &1t

EZ0) SN 444 465 909 9.30 + 1.90 (6~15)
75 552 633 1185 8.94 + 1.83 (6~13)
i 335 294 629 13.95 = 1.08 (11~17)
= 204 306 510 17.07 + 1.05 (15~20)

W SN 495 614 1109 9.18 + 1.84 (6~15)
IR 460 505 965 9.26 + 1.75 (6~13)
N 480 471 951 9.18 + 1.83 (6~13)
wirh 297 309 606 13.78 + 1.04 (12~16)
= 302 371 673 16.89 + 1.03 (13~19)
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Table 2 Definitions and criteria for strabismus
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Table 3 Prevalence of esophoria among students in area of residence (rural or urban)
ekt Wi
Fh R o PURRHL bR PIREHL kR P
o N4 /% o N /%
N 1 351 13 3.70 464 22 4.74 0.469
2 371 14 3.77 419 13 3.10 0.604
3 337 13 3.86 498 15 3.01 0.506
4 338 24 7.10 557 23 4.13 0.053
5 377 19 5.04 540 13 2.41 0.033
6 288 13 4.51 536 11 2.05 0.045
At 2062 96 4.66 3014 97 3.22 0.009
rhf 1 230 1 0.43 212 8 3.77 0.016
2 180 0 0.00 182 3 1.65 0.248
3 214 7 3.27 209 4 1.91 0.381
4 192 5 2.60 208 0 0.00 0.025
5 162 3 1.85 228 2 0.88 0.653
6 152 3 1.97 219 1 0.46 0.309
Hit 1130 19 1.68 1258 18 1.43 0.621
Hit 3192 115 3.60 4272 115 2.69 0.024
m L, 2, 3R 4, S, 6 4EYL
Grade 4, 5, 6 represent grade 1, 2, 3 in high school.
4 Logistic B AR E ST RREZ SN RABAMRM X R
Table 4 Associations of esophoria prevalence with age, gender and residence
AL ES b SE(b) P OR 95 % CI for OR
/N Ay 0.022 0.074 0.767 1.022 0.884~1.182
P51 -0.611 0.243 0.012 0.543 0.337~0.874
AEgL -0.037 0.101 0.714 0.964 0.790~1.175
Wz -1.029 0.244 0.000 0.357 0.221~0.577
BRI -1.137 0.690 0.099 0.321 —
g A -0.372 0.403 0.356 0.690 0.313~1.519
P51 -0.613 0.595 0.303 0.542 0.169~1.740
AEGR 1.615 0.499 0.001 5.029 1.890~13.376
7 -3.596 1.089 0.001 0.027 0.003~0.232
g el -0.198 5.298 0.970 0.821 —
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Table S Prevalence of exophoria among students in area of residence (rural or urban)

Vo] gl
AL FL o HPBRRHE SRR T HBRRHE SRR A P
o NEL L2 /% o NEL LA /%

1 351 205 58.40 464 285 61.42 0.759
/e 2 371 218 58.76 419 249 59.43 0.849
3 337 183 54.30 498 293 58.84 0.194
4 338 178 52.66 557 323 57.99 0.120
5 377 225 59.68 540 333 61.67 0.545
6 288 178 61.81 536 333 62.13 0.928
At 2062 1187 57.57 3014 1816 60.25 0.056
Fheg 1 230 146 63.48 212 123 58.02 0.240
2 180 107 59.44 182 121 66.48 0.165
3 214 138 64.49 209 140 66.99 0.588
4 192 137 70.98 208 104 50.00 <0.001
5 162 119 73.46 228 99 43.42 <0.001
6 152 106 69.74 219 184 84.02 0.001
&t 1130 753 71.54 1258 771 61.29 0.007
&it 3192 1940 48.53 4272 2587 60.56 0.847

E L, 2, 3ARREA 4, 5, 6 AR
Grade 4, S, 6 represent grade 1, 2, 3 in high school.

36 Logistic@ JAEE S ITRE K E R 5 5MERALK X R

Table 6 Associations of exophoria prevalence with age, gender and residence

B2 A% b SE(b) P OR 95 % CI for OR

TN AR 0.011 0.017 0.487 1.012 0.979~1.045
P -0.102 0.049 0.037 0.903 0.821~0.994
73 0.007 0.022 0.731 1.007 0.966~1.051
b7 0.117 0.049 0.017 1.124 1.021~1.237

LiEe 0.231 0.144 0.110 1.259 —

g AP -0.079 0.078 0.309 0.924 0.793~1.076
PE 5 0.035 0.117 0.763 1.036 0.823~1.304
HEH 0.338 0.094 0.000 1.402 1.166~1.685
W2 -0.865 0.206 0.000 0.421 0.281~0.631

R 1.237 1.020 0.225 3.446 —
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Table 7 Heterophoria prevalence in terms of school and area of residence (rural or urban)
- UEEEPN PRI/ [151(%)] HNEARHIL/ (1] (%)]
A i KA ki p RAY i p
I\ 2062 3014 96 (4.66) 97 (3.22) 0.809 1187(57.57) 1816 (60.25) 0.056
I 624 603 8 (1.28) 15 (2.49) 0.120 391 (62.66) 384 (63.68) 0.711
(L 506 655 11 (2.17) 3(0.46) 0.008 362 (71.54) 387 (59.08) <0.001
&it 3192 4272 115 (3.82) 115 (2.69) 0.024 1940 (60.78) 2587 (60.56) 0.847
(P<0.05). &, fEBEE R A OIS, PR R R
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