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Table 1. Study Subjects by Age and Gender (%)
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Age Gender Total

(year) Male Female
6 58( 5.7) 79( 7.5) 137( 6.6)
7 169(16.7) 170(16.1) 339(16.4)
8 184(18.2) 168(15.9) 352(17.0)
9 153(15.1) 160(15.1) 313(15.1)
10 164(16.2) - 209(19.7) 373(18.0)
11 163(16.1) 151(14.3)  314(15.2)
12 112(11.1) 114(10.8) 226(10.9)
13 10( 1.0) 8( 0.8) 18( 0.9)

Total  1,013(100.0)
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Table 2. HBV Test Rate of Mothers by Student Age(%)

Before Subject’s Birth

Age After Subject’s Birth
(year) Received Not Received Unknown Received Not Received Unknown
7 16.5 74.1 9.3 40.9 52.0 72
8 12.7 76.9 10.5 44.4 46.6 9.0
9 10.4 78.3 114 40.8 49.2 10.0
10 4.7 81.3 14.0 449 46.6 8.5
11 8.9 76.0 15.9 41.2 41.6 17.2
12 6.0 73.1 20.9 41.9 35.9 222
Total 10.2 76.7 13.1 42.5 46.1 11.4
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Table 3. HBV Test Rate and Carrier Rate of Mother by Education Level of Mothers(%)

Mother’s Before Subject’s Birth After Subject’s Birth
: N)

Education HBV Test” Carrier HBV Test" Carrier
Elementary ( 180) 7.2 7.7 327 0.5
Middle ( 582) 8.2 2.1 359 4.8
High ( 883) 10.5 3.2 47.7 3.3
College ( 108) 18.5 0.0 57.4 0.0
Total (1,753) 9.9 2.9 42.8 33
*p <0.01; obtained by 2° test for trend

Table 4. HBV Test Rate of Mothers by Education Level, Occupation, Income of Fathers(%)

Characteristics of Fathers

No. of Subjects

Before Subject’s Birth After Subject’s Birth

Education
Total (1,768) 10.1 42.4
Elementary ( 12D 6.6 29.8
Middle ( 364) 6.9 34.1
High ( 965) 10.8 43.4
College ( 318) 12.9 53.8
I <0.01 <0.01
Occupation
Total (1,783) 9.7 41.2
White ( 606) 10.9 50.8
Business ( 416) 10.8 35.8
Blue ( 537 8.0 38.4
Agriculture ( 224) 8.5 33.0
p >0.05 <0.01
Income(10,000 won)
Total (1,321) 9.5 422
1~99 ( 553) 8.3 394
100~199 ( 656) 10.2 42.8
>200 ( 112) 11.6 51.8
p >0.05 <0.01
*p : obtained by 2’ Test
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Table 5. Rate of Vaccination, Complete Vaccination and Booster Injection by General Characte-

ristics (%)

General characteristics Vaccination Complete Vaccination Booster Injection
Residential Area(N)
Urban(943) 85.0 71.3 414
Rural(862) 80.2 68.0 442
2 >0.05 >0.05 >0.05
East(401) 78.3 65.9 39.2
West(514) 87.0 69.1 432
South(557) 717.0 67.1 343
North(509) 87.8 75.6 52.8
I >0.01 <0.01 <0.01
Gender(N)
Male(968) 80.7 68.9 429
Female(1,013) 84.5 70.6 425
2 >0.05 >0.05 >0.05
Age(year)
6~7 (460) 86.3 74.8 45.1
8 (325) 84.6 72.0 45.1
9 (299) 81.9 70.2 45.7
10 (364) 82.0 65.6 40.1
11 (299) 82.9 69.0 423
12~13 (234) 73.9 62.4 34.1
P >0.05 <0.05 <0.01
Total (1,981) 82.6 69.8 42.8

*p : obtained by 2’ Test
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Table 6. Rate of Vaccination, Complete Vaccination and Booster Injection by Characteristics
Parents(%)

Characteristics of Parents (N) Vaccination Complete Vaccination Booster Injection

Mother’s Education

Elementary (180) 75.6 63.2 38.2
Middle (582) 78.2 68.8 40.7
High (883) 83.9 71.4 442
College (108) 833 84.4 53.3
P <0.01 <0.01 >0.05
Father’s Education
Elementary (121 72.7 61.4 38.6
Middle (364) 73.9 69.1 439
High (965) 827 68.9 419
College (318) 84.0 77.5 46.8
P <0.01 <0.01 >0.05
Father’s Occupation
White. (606) 83.0 76.5 435
Agriculture (224) 82.1 69.0 45.1
Business (416) 81.7 65.6 41.5
Blue. (537) 76.2 67.2 43.0
7 <0.05 <0.01 >0.05
Father’s Income(10,000won)
1~99 (553) 75.4 71.7 429
100~199 (656) 82.5 71.9 46.2
>200 (112) 83.9 73.4 36.2
r <0.01 <0.05 >0.05

*p : Obtained by z° Test

Table 7. Vaccination Time by Gender and Age(%)

No. of Subjects Vaccination Time(Subjects’ Age)

Gender, Age (N) 5 e 13
Gender” Male ( 781) 273 34.2 31.1
Female ( 856) 254 327 338
Age” 6~7 ( 397) 60.2 237 12.1
8 ( 275) 32.0 393 240
9 ( 245) 212 384 34.7
10 ( 299) 8.7 41.1 39.5
11 ( 248) 6.9 31.0 472
12~13 ( 173) 4.6 295 56.6
Total (1,637) 26.3 33.4 325

“p>0.05; obtained by x’ test
“p<0.01; obtained by x° test
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Table 8. Vaccination Time by Characteristics of Parents(%)

Vaccination Time(Subject’s Age)

Characteristics No. of Subjects (N)
1~6 7~13
Mother’s Education "p <0.01
Elementary ( 136) 17.6 31.6 41.9
Middle ( 455) 21.8 325 38.2
High ( 74D 30.1 35.0 28.3
College ( 90 44.4 32.2 16.7
Total (1,422) 27.1 337 320
Father’s Education "p <0.01
Elementary ( 88 18.2 26.1 45.5
Middle ( 269) 22.7 30.9 41.3
High ( 798) 27.2 33.7 31.1
College ( 267 32.6 35.2 255
Total (1,422) 26.8 33.0 3238
Father’s Occupation “p<0.01
White ( 503) 30.4 324 30.8
Business ( 340) 26.5 31.5 31.8
Blue ( 409) 25.4 31.8 345
Agriculture ( 184) 179 429 33.7
Total (1,436) 26.5 334 32.5
Father’s Income(10,000 Won) “p>>0.05
<100 ( 417 24.0 34.8 35.7
100~ 199 ( 541) 27.0 336 31.1
>200 ( 9% 25.5 33.0 37.2
Total (1,052) 25.7 34.0 33.5

*p : obtained by y° Test

Table 9. Positive Rate of HBV Markers by Residential Area(%)

Negatives of all

N) Vaccination Anti-HBs HBsAg Anti-HBc¢
markers

Total(1806) 82.6 81.3 34 9.6 15.7
Residential Area

Urban(943) 85.0 84.4 32 9.5 12.8

Rural(862) 80.2 . 78.0 3.6 9.6 18.7
I <0.01 >0.05 >0.05 <0.01
East(401) 78.3 79.2 6.9 6.9 14.6

West(514) 87.0 89.5 2.9 29 8.6

South(557) 77.0 73.9 1.6 1.6 24.2

North(509) 87.8 82.7 3.1 31 144
r <0.01 <0.01 <0.05 <0.01
Gender

Male 80.7 80.8 39 3.9 15.3

Female 84.5 81.8 2.8 2.8 16.1
A - >0.05 >0.05 >0.05 >0.05

"p; Obrained by y°-Text



Total
14.7
11.6
15.0
18.2
15.6
20.0
15.7

Non-
Vaccinee
424
38.5
51.6
44 .4
23.8
61.9
44.0
0.258
(0.208 ~0.321)

Negative of all markers

7.6

11.8
15.0
18.2
15.6
20.6
114

Vaccinee

8.5

Total
7.1
8.3
9.0

11.8
15.6
9.6

Anti-HBc
Non-
Vaccinee
9.0
3.8
16.1
5.6
23.8
9.5
10.7
0.832
(0.524 ~1.323)

7.3

9.1
8.7

Vaccinee
6.5
9.7
15.0
89

Total
88.9
85.8
82.6
80.2
79.3
75.8
81.3

Anti-HBs

Non-
Vaccinee
52.9
61.5
48.4
52.8
57.1
333
51.8
1.666
(1.438 ~1.930)

85.9
89.8
87.8
87.3
839
83.8
86.3

Table 10. Positive Rates of HBV Markers by Age
Vaccinee

35
43
29
1.6
4.8
52
34

Total

Non-
3.0

3.8

0.0

0.0

14.3

4.8

3.6

0.872

(0.380~2.002)

Vaccinee
(Rate of HBV marker in vaccinee) -~ (Rate of HBV marker in non-vaccinee)

HBsAg

33
4.0
2.9
13
2.8
52

Vaccinee
3.1

‘RR; Relative Risk

Age
(year)

10
12~13
Total
RR’
95% CI)
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0.05), A EXAAT} B
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HEA) 7)o vhE HBsAg PAEL 14 uluto)
HER Aol 2.3%, 1~64 HES AS 4.0%,
74 olF = 2.6% 2 VEhkovt Aoz fou)

[~}

(Table 10). 2] kg P>0.05). Anti-HBc 9FAE% 14| m)uk,
3) ojg HE Mot Aol mE 2 XK 1764 TA ol HFR Aol met A2 6.3%,
UME 102%, 9.8%% uYeldort EAHoz fo3iA|
olat AF 3t SVl 9l Anti-HBs A okgtch Anti-HBs P52 14] wlubo|u}, 14]-64)
Bl FBtAl STRISITHP <0.01). HBsAg®  Aolol] HE3 Fo] TA| o]Eoll HEF Foll ]
Anti-HBe A& ol HF St S7Hdel & zoroi} gojelA s okoleP >0.05, Table 12).
Table 11. Positive Rate of HBV Markers by Vaccination Frequency
Vaccination ™) HBsAg Anti-HBs Anti-HBc Negative of all
Frequency markers
0 ( 168) 3.6 52.1 114 434
1 ( 176) 34 77.3 10.2 199
2 ( 230) 3.0 77.8 104 17.8
3 (1,142) 2.8 90.4 8.4 8.1
P >0.05 <0.01 >0.05 <0.01
*p; obtained by 27 test
Table 12. Positive Rate of HBV Markers by Vaccination Age
Age(year) (N) HBsAg Anti-HBs Anti-HBc
0 (430) 23 88.1 6.3
1—-6 547 4.0 88.7 10.2
>7 (533) 2.6 84.2 9.8
p* - >0.05 >0.05 >0.05

*p; obtained by y° test

Table 13. Positive Rate of HBV Markers of the Children by Mother’s Serologic Profile(%)

Mother’s Vaccinee Non-Vaccinee

Serologic Profile () pBsAg  Ami-HBs Ani-HBc (N)  HBsAg  Anti-HBs Anti-HBc
HBsAg(+) (220 273 773 31.8 (2) 100.0 0.0 100.0
Anti-HBs(—) (254) - 2.0 89.4 7.9 (14) 7.1 50.0 214
Anti-HBs(+) (356) 42 85.7 10.4 (0) 5.0 70.0 15.0
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(Fig. 1).
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Fig. 1. Anti-HBs titer by time lapse after vaccination.
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Fig. 2. Anti-HBs titer by time lapse after booster injection.

Table 14. Summary of Multiple Logistic Regression Analysis for Association Among HBV Infection

and Their Determinants

Independent Variables B S.E p OR
Age 0.113 0.055 <0.05
Vaccination -1.127 0.116 <0.001 0.324

"Regression model

Inf= 8o+ B1Age+ B:Vac+ f3 Sex+ BsMedu+ B sFedu+ S ¢Income

B o constant

B 1+ B¢ regression coefficient

Inf : HBV infection

Age : age of students

Vac : O=vaccinee, 1=non-vaccinee

Sex : gender of students l=male, O=female

Medu : education level of mothers I=elementary, middle school, O=othersthigh School, college)
Fedu : education level of mothers 1=elementary, middle school, O=others(high School, college)
Income : income(10,000won)
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Table 15. Summary of Multiple Logistic Regression Analysis for Association Among HBV Infection

and Their Determinants in Vaccinee

Independent Variables B SE P OR
Age 0.1313 0.0584 <0.05
Sex -0.2096 0.1013 <0.001 0.8109

*Regression Model

Inf= 3o+ B 1Age+ B2Sex+ B 3Fedu+ 8 4Fqvac+ S sTmvac+ S sRvac

B o constant

B 1--- B¢ regression coefficient

Inf : HBV infection

Age : age of students

Sex : gender of students (1=male, O=female)

Fedu : education level of mothers I1=elementary, middle school, O=others(high School, college)

Fqvac : frequency of vaccination
Tmvac : vaccination time(student’ age)
Rvac : booster injection(1=no O=yes)

Bo: 3T

B~ Bs: AT

Inf : HBV 7+4

Age: 3HA A%

Sex : TrA19] AWi(1=Fz}, 0=03%})

Fedu : op{ A 2]
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Rvac: 7} A& o:]lf_(lg QFFe =1k

RS = v 3 ]
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Fig. 3. Vaccination rate and positive rate of HBV markers by age.
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= Abstract =

A Seroepidemiological Study on Hepatitis B Vaccination Program
- In Elementary School Student from Kyonggi-Do Province -

Suk-Yong Lee, M.D., Ph.D., Boyoul Choi, M.D., Ph.D., Young-Jeon Shin, M.D., MPH.
Keum-Nie Bang, M.D., Moran Ki, M.D., MPH., Hung-Bae Park, M.D., Ph.D.
Jae-deuk Yoon, Ph.D.*, Kye-chol Lee** and Bae-Joong Youn, M.D., Ph.D.**

Department of Preventive Medicine, Hanyang University College of Medicine,
Div. of Enteroviruses, Korea National Institute of Health”
Department of Public Health and Welfare, Kyonggi-do™

Purpose : To evaluate the hepatitis B vaccination program which has been conducted
since 1980, Korea.

Methods : This study was carry out self reported questionnaire and serologic test
covering 2,072 elementary school students who were born between 1980 and 1987, selected
by cluster sampling. The HBV serologic markers (HBsAg, Anti-HBs and Anti-HBc) were
tested by radioimmunoassay (RIA). The contents of questionnaire include demographic data
of students and parents, vaccination status, vaccination frequency, vaccination age, past
history of mother’s HBV test.

Results :

1) The HBsAg positive rates by sex showed 3.7% for male and 2.7% for female, repre-
senting an average rate of 3.4%. The HBsAg positive rates by age group showed 5.6% for
13 years and 1.5% for 6 years, representing a tendency of lowering rate as ages being
younger.

2) The pre-natal HBV test rate was 10.2%, while post-natal HBV test rate was 42.5%.
The test showed that the parents’ educational level being higher than others, the pre- and
post-natal HBV test showed higher rates. In case the fathers occupation being office worker,
the post-natal HBV test showed a higher rate compared with other occupation.

3) Overall vaccination rate was 82.6%, complete vaccination rate 69.8%, booster injection
rate 42.8%. The vaccination rate, complete vaccination rate and booster injection rate
increased as the age being younger. If the educational level of parents were higher, the
vaccination rate, complete vaccination rate and booster injection rate showed higher rates.
Younger students showed younger vaccination age, and higher educational background of
family showed younger vaccination ages.

4. With regard to positive rate of HBV markers by vaccination age, HBsAg and Anti-HBc
positive rate showed higher degrees in the following order; preschool age (1-6 years), school
age (6-13 years) and infancy (0-1 year). Anti-HBs positive rate was increaséd as the
frequency of vaccination increased. Five years after initial complete vaccination, minimum

protective rate was lowest, 69.6%.

Key Words : Hepatitis B, Vaccination rate, RIA, Elementary school children





