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[ Abstract] Objective To analyze the behavioral factors influencing of new hepatitis B virus (HBV) infection in
diabetic patients, so as to provide evidence for reducing the risk of new HBV infection in diabetic patients. Method A
nested case-control study was conducted to follow up and observe 4586 diabetic patients. The 114 diabetic patients who
newly developed HBV infection during the follow-up period were selected as the case group, and 228 diabetic patients
who did not develop HBV infection in the same period were selected as the control group from the cohort population at a
matching ratio of 1 : 2 according to the age +2 years. Questionnaire surveys and laboratory examinations were conducted
in the cohort. The contents of the questionnaire included family history of hepatitis B, history of trauma, history of
receiving/donating blood, individual-related behavioral characteristics, diabetes severity, and behavior related to diabetes
treatment and management. In addition, the blood samples of the cohort were tested for hepatitis B surface antigen
(HBsAg) by enzyme-linked immunosorbent assay (ELISA). The conditional logistic regression model was used to analyze
the related behavioral factors affecting new HBV infection in diabetic patients. Results The median ages of the HBV
group and the control group were 64 years old and 66 years old, respectively. There was no statistically significant
difference in the composition of sex, age, ethnicity, occupation and amount of formal education between the two groups
(P>0.05). Multivariate analysis showed that diabetic patients with a family history of hepatitis B (OR=13.052, 95% CI
3.799 to 44.847) had a higher risk of new HBV infection, while diabetic patients who used blood collection/injection
devices in a standardized way (OR=0.189, 95%CI: 0.082 to 0.436), safety locking blood glucose needles (OR=0.142,
95% CI: 0.073 to 0.276) and venous blood collection needles (OR=0.019, 95% CI: 0.001 to 0.262) and self-testing of blood
sugar at home (OR=0.466, 95% CI: 0.222 to 0.980) had a lower risk of new HBV infection. Conclusion Family history of
hepatitis B is an independent factor that increases the risk for new HBV infection in diabetic patients. During the process
of long-term blood glucose management of diabetic patients, standardized use of blood collection/injection devices, use of

safer types of blood sampling lancet, and self-testing of blood glucose help can reduce the risk of HBV infection.
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Fig 1 Flow chart of respondent recruitment for the study
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Table1 Social demographic characteristics of the HBV group and the

control group

HBV Control
Characteristic group group XZ/Z P
(n=114)  (n=228)
Age/yr., median (P;-P;;) 64 (55-70) 66 (62-69) —1.434 0.152
Sex/case (%) 0.605 0.437
Male 50 (43.86) 90 (39.47)
Female 64 (56.14) 138 (60.53)
Ethnicity/case (%) 0.010 0.919
Han 94 (82.46) 189 (82.89)
Others 20 (17.54) 39 (17.11)
Occupation/case (%) 0.691 0.406
Farmers 76 (66.67) 162 (71.05)
Others 38(33.33) 66 (28.95)
Formal education/case (%) 1.418 0.492
Primary school and below 86 (75.44) 171 (75.00)
Junior middle school 16 (14.03) 40 (17.54)
Senior high school and beyond 12 (10.53) 17 (7.46)
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®2 BRFEBEHBVIHEZBEXEHEERNN (n=342)
Table 2 Univariate analysis of the risk of new HBV infection in diabetic patients (n=342)

2

Characteristic n HBsAg (+)/case (%) HBsAg (-)/case (%) X P

Family history of hepatitis B 25.790 <0.001
Yes 29 22 (75.86) 7 (24.14)
No 313 92 (29.39) 221 (76.61)

History of trauma 6.211 0.013
Yes 11 8(72.73) 3(27.27)
No 331 106 (32.02) 225 (67.98)

History of receiving/donating blood 0.016 0.899
Yes 8 2 (25.00) 6 (75.00)
No 334 112 (33.53) 222 (66.47)

History of dental diagnosis and treatment 1.546 0.214
Yes 105 30 (28.57) 75 (71.43)
No 237 84 (35.44) 153 (64.56)

History of traumatic diagnosis and treatment 0.066 0.797
Yes 249 82 (32.93) 167 (67.07)
No 93 32 (34.40) 61 (65.59)

History of invasive cosmetology 0.311 0.577
Yes 28 8(28.57) 20 (71.43)
No 314 106 (33.76) 208 (66.24)

Diabetic complications 0.048 0.826
Yes 45 16 (35.56) 29 (64.44)
No 248 84 (33.87) 164 (66.13)

Other chronic diseases 0.024 0.877
Yes 194 64 (32.99) 130 (67.01)
No 148 50 (33.78) 98 (66.22)

Sharing toothbrush/towel/razor 0.011 0.916
Yes 53 18 (33.96) 35 (66.04)
No 289 96 (33.22) 193 (66.78)

Self-testing of blood glucose at home 0.684 0.408
Yes 106 32(30.19) 74 (69.81)
No 236 82 (34.75) 154 (65.25)

Injection of insulin 12.303 <0.001
Yes 81 40 (49.38) 41 (50.62)
No 261 74 (28.35) 187 (71.65)

Type of blood collection needle 59.772 <0.001
Lancing pen 106 66 (62.26) 40 (37.74)
Safety lock blood glucose lancet 211 46 (21.80) 165 (78.20)
Venous blood collection needle 25 2 (8.00) 23(92.00)

Standardized use of blood collection/injection devices 23.315 <0.001
Yes 268 72 (26.87) 196 (73.13)

No 74 42 (56.76) 32 (43.24)
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Table 3 Multivariate regression analysis of the risks for new HBV infection in diabetic patients (n=342)

95% confidence interval

Characteristic B Wald P Odds ratio
Lower Upper
Family history of hepatitis B (no) 2.569 16.641 <0.001 13.052 3.799 44.847
Standardized use of blood collection/injection devices (no) -1.669 15.253 <0.001 0.189 0.082 0.436
Blood collection lancet type (blood collection pen type) 36.099 <0.001
Safety locking bloodglucose needle -1.951 33.259 <0.001 0.142 0.073 0.276
Venous blood collection needle -3.959 8.781 0.003 0.019 0.001 0.262
Self-testing of blood glucose at home (no) -0.763 4.049 0.044 0.466 0.222 0.980

B: Partial regression coefficient.
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