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XIE Zhen-yu"", FEI Yi’, YANG Tian’, YIN Jian-hua’, PU Rui’
1. Department of Prevention and Health Care, Maternity and Child Health Care Hospital of Shanghai Pudong New Area, Shanghai
201206, China

2. Department of Preventive Immunization, Center of Disease Control and Prevention of Shanghai Pudong New Area, Shanghai
200136, China

3. Department of Epidemiology, Faculty of Tropical Medicine and Public Health, Naval Medical University (Second Military
Medical University), Shanghai 200433, China

[Abstract] Objective To investigate the status of hepatitis B virus (HBV) infection and hepatitis B vaccination in
junior middle school children of migrant workers in Pudong New Area of Shanghai, so as to provide evidence for prevention
and treatment of hepatitis B. Methods A total of 298 children of migrant workers were recruited from junior middle schools
of five communities in Pudong New Area, where migrant workers gathered. Questionnaire survey and HBV serological
test were conducted. Results The 298 students had a hepatitis B vaccination coverage rate of 70.8% (211/298) and the
whole-course vaccination coverage rate of 48.3% (144/298). The vaccination coverage rate of ethnic minority students was

significantly lower than that of Han students (2<<0.01). The vaccination coverage rate of children whose fathers were private
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business owners was the highest (£<<0.001). The vaccination coverage rate of children whose fathers had junior college or
above education background was significantly higher than those whose fathers had a lower one (P<<0.01). The positive rates
of hepatitis B virus surface antigen (HBsAg) and hepatitis B virus core antibody (HBcAb) in these children were 2.3% (7/298)
and 4.7% (14/298), respectively. HBV infected family member was the independent influencing factors for positive HBsAg
or HBcAb (£<<0.01). HBsAb positive rate was 36.6% (109/298) in these children, with that of ethnic minority students being
significantly higher than that of Han students (P<<0.05). The proportion of low hepatitis B virus surface antibody (HBsAD) titer
(10 mU/mL<HBsAb<<100 mU/mL) in Han students was higher than that of ethnic minority students, while the proportions
of normal level (100 mU/mL<HBsAb<{1 000 mU/mL) and high level (HBsAb=1 000 mU/mL) of ethnic minority students
were significantly higher than those of Han students (£<<0.05). Conclusion The hepatitis B vaccination coverage rate is
relatively low in junior middle school children of migrant workers, and the positive rates of HBsAg and HBcAb are slightly
higher, and these children are important targets for hepatitis B prevention and treatment in Shanghai and other megacities

in the future. Health management and education of hepatitis B prevention and treatment should be strengthened for migrant

workers and their children.

[Key words] hepatitis B virus; hepatitis B vaccines; migrant workers; junior middle school
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Tab 1 Hepatitis B vaccination coverage in 298 junior middle school children of migrant workers

Factor N Vaccination n Coverage rate (%) ¥’ value P value
Gender 1.19 0.306
Male 167 114 68.3
Female 131 97 74.0
Age (year) 0.16 0.782
10-14 207 148 71.5
=15 91 63 69.2
Nationality 10.81 0.001
Han 254 189 74.4
Minority 44 22 50.0
Father’s education background 7.91 0.004
Middle school or below 274 188 68.6
Junior college or above 24 23 95.8
Mother’s education background 0.191°
Middle school or below 286 200 69.9
Junior college or above 12 11 91.7
Father’s occupation <0.001*
Factory worker/farmer/attendant 155 113 72.9
Company staft/medical worker/teacher 13 10 76.9
Private business owner 65 57 87.7
Others 65 31 47.7
Mother’s occupation 0.188"
Factory worker/farmer/attendant 160 105 65.6
Company staft/medical worker/teacher 14 12 85.7
Private business owner 39 30 76.9
Others 85 64 753
Family economic status 5.35 0.144
High level 14 6 429
Middle level 156 113 72.4
Low level 128 92 71.9

* Fisher’s exact test
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Tab 2 Unvariate unconditional logistic regression analysis of factors influencing HBV serological markers

in 298 junior middle school children of migrant workers

Factor HBsAg (+) HBcAb (+) HBsAD (+)
n (%) OR (95% CI)  Pvalue  n (%) OR (95% CI)  Pvalue  n(%) OR (95% CI) P value

Gender

Male 167  2(1.2) 1 6(3.6) 1 61 (36.5) 1

Female 131 5(3.8) 3.27(0.63,17.15) 0.160  8(6.1) 1.75(0.59,5.16)  0.314 48 (36.6) 1.01(0.63,1.62) 0.984
Age (year)

10-14 207  4(1.9) 1 6(2.9) 1 71 (34.3) 1

=15 91 3(3.3) 1.73(0.38,7.89) 0479  8(8.8) 3.22(1.09,9.59)  0.035 38(41.8) 1.37(0.83,2.28) 0.219
Nationality

Han 254 6(2.4) 1 9(3.5) 1 87 (34.3) 1

Minority 44 1(23) 096(0.11,8.18)  0.971 5(11.4) 3.49(1.11,10.96)  0.032 22(50.0) 1.92(1.01,3.66) 0.048
Delivery mode”

Eutocia 247  7(2.8) 0.599° 13(5.3) 2.17(0.28,17.03)  0.462 93 (37.7) 1.25(0.62,2.55) 0.532

Cesarean 40 0 1(2.5) 1 13 (32.5) 1
Breast feeding in 6 months®

Yes 206 5(2.4) 1 11 (5.3) 1 76 (36.9) 1

No 32 2(62) 2.68(0.50,14.44) 0.251 3(94) 1.83(048,697) 0.373 12(37.5) 1.03(0.48,2.22) 0.947
HBYV infection in the family member”

Yes 8 3(37.5) 1 3(37.5) 1 3(37.5) 1

No 219 4(1.8)  0.03(0.01,0.18) <<0.01 9(4.1) 0.07(0.02,0.35)  0.001 76(34.7) 0.89(0.21,3.81) 0.870
Exposure to items contaminated by family members’ blood"

Yes 6 2(33.3) 30.25(4.24,215.61) 0.001  2(33.3) 10.68 (1.76,64.74) 0.010  2(33.3) 0.84(0.15,4.66) 0.839

No 246  4(1.6) 1 11 (4.5) 1 92 (37.4) 1
Intravenous infusion in private clinic*

Yes 63 2(3.2) 1 3(4.8) 1 23 (36.5) 1

No 74 227 0.85(0.12,6.19) 0.870 3(4.1) 0.85(0.16,4.34)  0.845 18(24.3) 0.56(0.27,1.17) 0.123
Hepatitis B vaccination®

Yes 211 3(1.4) 1 524 1 71 (33.6) 1

No 36 4(11.1) 8.68(1.85,40.53) 0.006  8(22.2) 11.77 (3.60,38.50) <<0.01 18(50.0) 1.97(0.97,4.02) 0.062
Three doses of hepatitis B vaccination®

Yes 144 0 0.017°  1(0.7) 1 47 (32.6) 1

No 51 3(5.9) 4(7.8) 12.17(1.33,111.6) 0.027 19(37.3) 1.23(0.63,2.39) 0.550
City of vaccination®

Shanghai 82 224 1 3(3.7) 1 27(32.9) 1

Others 125 1(0.8)  0.32(0.03,3.62) 0359 2(1.6) 0.43(0.07,2.62)  0.359 43 (34.4) 1.07(0.59,1.93) 0.827

*: There are missing data. *: Fisher’s exact test. HBsAg: Hepatitis B surface antigen; HBcAb: Hepatitis B core antibody; HBsAb:
Hepeatitis B surface antibody; OR: Odds ratio; CI: Confidence interval
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Tab 3 Multivariate unconditional logistic regression analysis of factors influencing HBV serological markers

in 298 junior middle school children of migrant workers

Factor HBsAg (+) HBCcAD (+)
n (%) Wald OR (95% CI) P value n (%) Wald OR (95% CI) P value

Age (year)

10-14 207 6(2.9) 1

=15 91 8(8.8) 3.414 3.09(0.93,10.25)  0.065
Nationality

Han 254 9(3.5) 1

Minority 44 5(11.4) 2491 2.87(0.78,10.59)  0.114
HBV infection in the family member"

Yes 8 3(37.5 1 3(37.5) 1

No 219 4(1.8) 16.890 0.02(0.01,0.14) <<0.001 9(4.1) 7.578 0.11(0.02, 0.53) 0.006
Exposure to items contaminated by family members’ blood"

Yes 6 2(33.3) 0.000 1 0.999  2(33.3) 0.000 0.999

No 246 4(1.6) 11 (4.5)
Hepatitis B vaccination

Yes 211 3(1.4) 1 5(24) 1

No 36 4(11.1) 0982 1.71(0.59,4.93) 0322 8(22.2) 2.145 1.69(0.84,3.42) 0.143
Three doses of hepatitis B vaccination”

Yes 144 0 1(0.7) 1

No 51 3(5.9) 0.000 0.995 4(7.8) 3.742 9.89(0.97,100.79) 0.053

" There are missing data. HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HBcAb: Hepatitis B core antibody; OR:

QOdds ratio; CI: Confidence interval
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Tab 4 HBsAD titer levels in 104 junior middle school children of migrant workers

of different ages and ethnic nationalities

n (%)

HBsAD titer (mUsmL )

Factor N >10-<100 >100-<1 000 =1000 Fisher’s P value
Age (year) 0.096
10-14 67 44 (65.7) 20 (29.8) 3 (4.5)
=15 37 17 (45.9) 15 (40.5) 5(13.5)
Nationality 0.032
Han 83 53 (63.9) 26 (31.3) 4(4.8)
Minority 21 8 (38.1) 9 (42.9) 4(19.0)

HBsAb: Hepatitis B surface antibody
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