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Nationwide Cross-sectional Study of Association between Pterygium and
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Purpose: We determined whether elevated serum alkaline phosphatase (ALP) was related to prevalence, location, type, length,
and recurrence of pterygium in a population from the Republic of Korea.

Methods: A nationwide cross-sectional dataset, the Korean National Health and Nutrition Examination Survey (2008-2011), was
used in this study. All participants were > 30 years of age and underwent the ALP test and ophthalmic evaluation (n = 22,359).
One-way analysis of variance, the chi-square test, and Fisher’s exact test were used to compare characteristics and outcomes
among participants. Multivariable logistic regression was used to examine the possible associations between serum ALP levels
and various types of pterygium. Data were adjusted for known risk factors for development of pterygium and ALP elevation (age,
sex, residence, sunlight exposure, drinking, smoking, hypertension, diabetes, BMI, AST, ALT, vitamin D, and HDL).

Results: The overall prevalence of pterygium was 8.1%, and participants with pterygium had higher levels of serum ALP (p <
0.001). Participants with higher serum ALP had a significantly higher prevalence of all types of pterygium than those in the lower
serum ALP quartiles. After adjusting for potential confounding factors, multivariate logistic regression analysis revealed that ALP
was associated with the prevalence of pterygium (odds ratio [OR], 1.001; p = 0.038). Trend analysis between the OR and ALP
quartiles revealed a linear trend in overall prevalence and in the intermediate type of pterygium. Subgroup analysis revealed a
stronger correlation in participants > 50 years of age. One-way analysis of variance revealed an association between the size of
pterygium and serum ALP quartile levels. Serum ALP was not associated with recurrence of pterygium.

Conclusions: Increased serum ALP was associated with the prevalence and size of pterygium.
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Table 1. Demographic and clinical characteristics of the study participants

Variable Total (n = 22,359) No pterygium (n = 20,553) With pterygium (n = 1,806) p-value
Age (years) 52.85 51.84 64.33 <0.001"
Sex (male) 9,612 (43.0) 8,758 (42.6) 854 (47.3) <0.001"
Residence (rural) 5,726 (25.6) 4,909 (23.9) 817 (45.2) <0.001"
Sunlight exposure <0.001°

< 2 hours 14,376 (65.2) 13,524 (66.7) 852 (47.5)

2-5 hours 6,058 (27.5) 5,378 (26.5) 680 (37.9)

> 5 hours 1,630 (7.4) 1,369 (6.8) 261 (14.6)
Smoking 0.011°

Non-Smoker 12,906 (58.2) 11,890 (58.3) 1,016 (56.9)

Former-Smoker 2,181 (9.8) 1,969 (9.7) 212 (11.9)

Current smoker 7,080 (31.9) 6,522 (32.0) 558 (31.2)
Drinking <0.001"

> 1 drink/month 7,173 (38.5) 6,617 (38.3) 556 (41.5)

1-4 drink/month 6,527 (35.0) 6,175 (35.7) 352 (26.2)

> 1 drink/week 4,937 (26.5) 4,505 (26.0) 433 (32.3)
Hypertention 5,403 (24.3) 4,750 (23.3) 653 (36.5) <0.001"
Diabetes 1,999 (9.0) 1,779 (8.7) 220 (12.3) <0.001"
Liver cirrhosis 59 (0.3) 52 (0.3) 7(0.4) 0.331
Hepatitis (HBV/HCV) 387 (1.7) 356 (1.7) 31(1.7) 1.000
Artiritis 4,320 (19.5) 3,773 (18.5) 547 (30.6) <0.001°
BMI 23.77 23.76 23.87 0.196
AST 22.98 22.83 24.75 <0.001"
ALT 21.85 21.89 21.41 0.295
Total Chol 190.88 190.71 192.79 0.020°
HDL 48.07 48.21 46.50 <0.001"
TG 139.01 138.2 142.37 0.177
Vitamin D 19.32 19.14 21.38 <0.001°
ALP 227.22 225.24 249.80 <0.001"

Data are expressed as weighted means or weighted frequency (%) with standard errors.
HBV = hepatitis B virus; HCV = hepatitis C virus; BMI = body mass index; AST = aspartate aminotransferase; ALT = alanine amino-

transferase; HDL = high-density lipoprotein cholesterol; TG =
*p < 0.05, chi-squared test.
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triglyceride; ALP = alkaline phosphatase.
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Table 2. The relation of ALP quartile to prevalence, type, location and recurrence of pterygium

Variable ALP quartile p-value” p-value linear
ALP 1 ALP2 ALP 3 ALP 4

Prevalence Unilateral 204 (3.6) 280 (5.0) 334 (6.1) 444 (8.0) <0.001 <0.001
Bilateral 87 (1.5) 108(1.9) 149 2.7) 200 (3.6) <0.001 <0.001

Type Atrophic 141 2.5) 198 (3.5) 219 (4.0) 294 (5.3) <0.001 <0.001
Intermediate 109 (1.9) 11 2.5) 199 (3.6) 259 (4.6) <0.001 <0.001
Fleshy 41 (0.7) 44 (0.8) 58 (1.1) 86 (1.5) <0.001 <0.001

Location Nasal 274 (4.9) 373 (6.6) 460 (8.4) 622 (11.2) <0.001 <0.001
Temporal 14 (0.2) 7(0.1) 14 (0.3) 15 (0.3) 0.133 0.528
Double 2 (0) 2 (0) 6 (0.1) 3(0.1) 0.327" 0.392

Recurrence 8(9.9) 8 (8.2) 4 (3.0) 19 (10.1) 0.105 0.940

Values are presented as number (%). ‘ALP 1’ is <177 IU/L; ‘ALP 2’ is >177 IU/L, < 217 IU/L; ‘ALP 3’ is >217 IU/L, < 264 IU/L; ‘ALP

4’ is >264 IU/L.

ALP = alkaline phosphatase.

“Fisher's exact test.

Table 3. Logistic regression analysis pterygium and associated demographic or clinical factors

. * Model 1 Model 2

Variable Crude OR p-value OR o p— OR p—value*
Age (years) 1.068 (1.064-1.072) <0.001 1.065 (1.060-1.071) <0.001 1.064 (1.059-1.070 <0.001
Sex (male) 1.208 (1.097-1.330) <0.001 1.426 (1.192-1.705) <0.001 1.331 (1.108-1.599 0.002
Residence (rural) 2.633 (2.387-2.904) <0.001 1.658 (1.460-1.882) <0.001 1.560 (1.371-1.776 <0.001
Sunlight exposure

< 2 hours 1.00 (reference) 1.00 (reference) 1.00 (reference)

2-5 hours 2.007 (1.806-2.231) <0.001 1.270 (1.112-1.451) <0.001 1.194 (1.043-1.367) 0.010

> 5 hours 3.026 (2.606-3.514) <0.001 1.427 (1.177-1.731) <0.001 1.406 (1.157-1.709) 0.001
Drinking

> 1 drink/month 1.00 (reference) 1.00 (reference) 1.00 (reference)

1-4 drink/month 0.678 (0.591-0.779) <0.001 0.971 (0.837-1.127) 0.701 0.960 (0.824-1.115) 0.596

>1 drink / week 1.144 (1.003-1.305) 0.044 1.205 (1.034-1.404) 0.017 1.190 (1.015-1.395) 0.032
Smoking

Non-Smoker 1.00 (reference) 1.00 (reference) 1.00 (reference)

Former-Smoker 1.260 (1.079-1.472) 0.004 0.727 (0.582-0.909) 0.005 0.751 (0.600-0.940) 0.012

Current smoker 1.001 (0.899-1.115) 0.982 0.787 (0.582-0.909) 0.008 0.789 (0.659-0.943) 0.009
Hypertention 1.897 (1.714-2.100) <0.001 0.977 (0.857-1.113) 0.977 0.940 (0.822-1.075) 0.366
Diabetes 1.470 (1.266-1.706) <0.001 0.897 (0.745-1.079) 0.897 0.844 (0.734-1.065) 0.195
Liver cirrhosis 1.539 (0.698-3.393) 0.285 1.052 (0.460-2.404) 0.904 1.061 (0.463-2.430) 0.888
Hepatitis (HBV/HCV)  0.994 (0.686-1.439) 0.975 1.080 (0.712-1.638) 0.718 1.078 (0.711-1.636) 0.723
Arthritis 1.944 (1.747-2.162) <0.001 1.058 (0.916-1.221) 0.443 1.017 (0.879-1.176) 0.822
BMI 1.010 (0.995-1.025) 0.196 1.025 (1.005-1.045) 0.012 1.024 (1.003-1.045) 0.025
AST 1.007 (1.004-1.010) <0.001 1.003 (1.000-1.006) 0.075 1.005 (1.000-1.011) 0.040
ALT 0.998 (0.995-1.001) 0.290 1.001 (0.999-1.004) 0.311 0.997 (0.992-1.002) 0.297
Total Chol 1.002 (1.000-1.003) <0.001 1.001 (0.999-1.002) 0.416 1.001 (0.999-1.003) 0.268
HDL 0.986 (0.995-1.001) 0.290 0.993 (0.988-0.998) 0.009 0.994 (0.988-0.999) 0.027
TG 1.000 (1.000-1.001) <0.001 1.000 (0.999-1.000) 0.898 1.000 (0.999-1.000) 0.218
Vitamin D 1.042 (1.036-1.049) <0.001 1.022 (1.014-1.031 <0.001 1.023 (1.015-1.032) <0.001
ALP 1.004 (1.003-1.004) <0.001 1.001 (1.000-1.002) 0.035 1.001 (1.000-1.002) 0.038

‘Model 1’ is adjusted for age, sex, residence, sunlight exposure, drinking, smoking, hypertension and diabetes. ‘Model 2’ is adjusted for all
factors in Model 1 and BMI, AST, ALT, Vitamin D and HDL.
OR = odd ratio; HBV = hepatitis B virus; HCV = hepatitis C virus; BMI = body mass index; AST = aspartate aminotransferase; ALT =
alanine aminotransferase; HDL = high-density lipoprotein cholesterol; TG = triglyceride; ALP = alkaline phosphatase.
"Logistic regression analysis.
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Table 4. Odds ratios for association of pterygium and quantile of alkaline phosphatase

Variable Ist Q 2nd Q p-value 3rd Q p-value 4th Q p-value  p-value linear
Prevalence Reference
Crude OR 1.00 1.688 < 0.001" 2.096 <0.001" 2.751 <0.001"
(1.571-1.805) (1.717-2.475) (2.394-3.108)
Model 1 1.323 0.004 1.254 0.017" 1.310 0.004"
(1.291-1.355) (1.213-1.300) (1.277-1.343)
Model 2 1.304 0.006 1.237 0.026" 1.307 0.005" 0.028"
(1.275-1.347) (1.209--1.281) (1.280-1.340)
Unilateral Reference
Crude OR 1.00 1.696 <0.001" 2.040 <0.001" 2.634 <0.001"
(1.580-1.817) (1.684-2.410) (2.224-3.047)
Model 1 1.311 0.014 1.213 0.080 1.264 0.032"
(1.291-1.355) (1.151-1.290) (1.208-1.317)
Model 2 1.293 0.021 1.200 0.101 1.264 0.034" 0.112
(1.274-1.328) (1.129-1.288) (1.213-1.326)
Bilateral Reference
Crude OR 1.00 1.596 0.002" 2.080 <0.001" 2.717 <0.001"
(1.453-1.729) (1.689-2.428) (2.357-3.053)
Model 1 1.314 0.119 1.332 0.092 1.385 0.052
(1.285-1.361) (1.284-1.388) (1.327-1.450)
Model 2 1.292 1.145 1.309 0.116 1.373 0.061 0.099
(1.250-1.347) (1.246-1.367) (1.336-1.447)
Atrophic Reference
Crude OR 1.00 1.585 <0.001" 1.713 <0.001" 2.344 <0.001"
(1.249-1.851) (1.391-1.990) (1.973.-2.517)
Model 1 1.264 0.072 1.096 0.481 1.300 0.038"
(1.199-1.327) (1.049-1.120) (1.264-1.332)
Model 2 1.248 0.086 1.085 0.533 1.282 0.053 0.153
(1.175-1.318) (1.044-1.117) (1.247-1.314)
Intermediate Reference
Crude OR 1.00 1.795 <0.001" 2.462 <0.001" 3.114 <0.001"
(1.418-2.171) (2.167-2.744) (2.809-3.424)
Model 1 1.358 0.050 1.446 0.015" 1.403 0.025"
(1.291-1.416) (1.405-1.480) (1.378-1.442)
Model 2 1.321 0.076 1.435 0.017" 1.430 0.019" 0.028"
(1.258-1.381) (1.394-1.469) (1.394-1.471)
Fleshy Reference
Crude OR 1.00 1.504 0.067 2.020 0.001" 2.370 <0.001"
(1.149-1.851) (1.784-2.267) (2.101-2.663)
Model 1 1.317 0.290 1.175 0.532 0.983 0.948
(1.301-1.332) (1.125-1.259) (0.871-1.084)
Model 2 1.317 0.291 1.134 0.628 0.971 0.911 0.580

(1.301-1.332)

(1.079-1.181)

(0.861-1.072)

‘Model 1’ is Adjusted for age, sex, residence, sunlight exposure, drinking, smoking, hypertension and diabetes. ‘Model 2’ is Adjusted for all

factors in Model 1 and BMI, AST, ALT, Vitamin D and HDL.

OR = odd ratio; BMI = body mass index; AST = aspartate aminotransferase; ALT = alanine aminotransferase; HDL = high-density lip-
oprotein cholesterol.
*p < 0.05, multivariate logistic regression.
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