Additional file 1
Hepatitis B susceptibility, infection and vaccine-induced immunity among health personnel in Sokoto, Nigeria: a cross-sectional serological study
Table S1. Hepatitis B infection and immunity markers by professional cadre
	Serological Status / Marker
	Overall
n (%)
	Overall
95% CI
	Professional Cadre
	P-Value

	
	
	
	Nurses/Midwives
n (%)
	Health assistants
n (%)
	Laboratory staff
n (%)
	Health officers
n (%)
	Doctors/Dentists
n (%)
	

	Infection
	

	Current infection1
	37 (7.8%)
	5.7–10.6
	14 (8.3%)
	10 (9.4%)
	10 (9.6%)
	1 (2.0%)
	2 (4.7%)
	0.428*

	Past or current infection2
	81 (17.1%)
	14.0–20.8
	28 (16.6%)
	18 (17.0%)
	18 (17.3%)
	7 (13.7%)
	10 (23.3%)
	0.810

	Isolated anti-HBc3
	24 (5.1%)
	3.4–7.4
	8 (4.7%)
	4 (3.8%)
	5 (4.8%)
	2 (3.9%)
	5 (11.6%)
	0.436*

	Immunity
	

	Any immunity (anti-HBs positive)4
	78 (16.5%)
	13.4–20.1
	29 (17.2%)
	11 (10.4%)
	17 (16.3%)
	9 (17.6%)
	12 (27.9%)
	0.133

	Vaccine-induced immunity5
	58 (12.3%)
	9.6–15.5
	23 (13.6%)
	7 (6.6%)
	14 (13.5%)
	5 (9.8%)
	9 (20.9%)
	0.143

	Vaccine-induced immunity, infection-naive participants6
	58 (14.8%)
	11.6–18.7
	23 (16.3%)
	7 (8.0%)
	14 (16.3%)
	5 (11.4%)
	9 (27.3%)
	0.087*

	Natural immunity7
	20 (4.2%)
	2.8–6.4
	6 (3.6%)
	4 (3.8%)
	3 (2.9%)
	4 (7.8%)
	3 (7.0%)
	0.491*

	Natural immunity, HBsAg-negative participants8
	20 (4.6%)
	3.0–7.0
	6 (3.9%)
	4 (4.2%)
	3 (3.2%)
	4 (8.0%)
	3 (7.3%)
	0.568*

	No serological marker
	

	Susceptible9
	334 (70.6%)
	66.4–74.5
	118 (69.8%)
	81 (76.4%)
	72 (69.2%)
	39 (76.5%)
	24 (55.8%)
	0.123

	Other markers
	

	Anti-HBc positive10
	71 (15.0%)
	12.1–18.5
	26 (15.4%)
	14 (13.2%)
	14 (13.5%)
	7 (13.7%)
	10 (23.3%)
	0.585

	Anti-HBe positive
	35 (7.4%)
	5.4–10.1
	14 (8.3%)
	8 (7.5%)
	9 (8.7%)
	2 (3.9%)
	2 (4.7%)
	0.836*

	HBeAg positive
	4 (0.8%)
	0.3–2.2
	1 (0.6%)
	2 (1.9%)
	1 (1.0%)
	0 (0.0%)
	0 (0.0%)
	0.923*

	Among HBsAg-positive participants (n = 37)
	

	Anti-HBc positive
	27 (73.0%)
	57.0–84.6
	12/14
	6/10
	6/10
	1/1
	2/2
	

	Anti-HBe positive
	26 (70.3%)
	54.2–82.5
	11/14
	5/10
	7/10
	1/1
	2/2
	

	HBeAg positive
	1 (2.7%)
	0.5–13.8
	0/14
	0/10
	1/10
	0/1
	0/2
	

	n
	473
	
	169
	106
	104
	51
	43
	


1 HBsAg positive; this row is identical to the HBsAg-positive marker. 2 HBsAg and/or anti-HBc positive. 3 Anti-HBc positive with HBsAg and anti-HBs negative.
4 Anti-HBs positive, comprising vaccine-induced and natural immunity. 5 Anti-HBs positive with HBsAg and anti-HBc negative; denominator all participants. 6 Same participants as 5; denominator infection-naive participants (HBsAg− and anti-HBc−; n = 392).
7 Anti-HBc and anti-HBs positive with HBsAg negative; denominator all participants. 8 Same participants as 7; denominator HBsAg-negative participants (n = 436). 9 HBsAg, anti-HBc and anti-HBs negative. 10 Includes current infection with anti-HBc, natural immunity and isolated anti-HBc.
P-values compare cadres with Pearson’s chi-squared test, or with Fisher’s exact test with Monte Carlo simulation where marked *. 95% CIs by the Wilson score method. Cadres are listed in descending order of size; rows among HBsAg-positive participants show n/total per cadre.
Three participants negative for HBsAg, anti-HBc and anti-HBs but reactive only on the HBeAg (n = 2) or anti-HBe (n = 1) line were classified as susceptible.
Health assistants include health attendants, cleaners and other support staff; laboratory staff include medical laboratory scientists, technicians and radiology staff; health officers include CHO, CHEW, EHO and health information officers.
Abbreviations: HBsAg, hepatitis B surface antigen; anti-HBs, antibody to HBsAg; anti-HBc, antibody to hepatitis B core antigen; HBeAg, hepatitis B e antigen; anti-HBe, antibody to HBeAg; CHO, community health officer; CHEW, community health extension worker; EHO, environmental health officer; CI, confidence interval.
Table S2. Bivariate Firth regression for vaccine-induced immunity, natural immunity and current infection
	Variable
	& Model A: Vaccine-induced Immunity
(n = 392; events = 58)
	§ Model B: Natural Immunity
(n = 436; events = 20)
	¶ Model C: Current Infection
(n = 473; events = 37)

	
	cOR (95% CI)
	P-Value
	cOR (95% CI)
	P-Value
	cOR (95% CI)
	P-Value

	Sociodemographic characteristics
	

	   Age 27–36 years
	1.17 (0.57–2.46)
	0.671
	0.46 (0.10–1.94)
	0.286
	0.77 (0.34–1.77)
	0.527

	   Age 37–46 years
	1.25 (0.55–2.83)
	0.593
	2.13 (0.70–7.52)
	0.186
	0.63 (0.23–1.62)
	0.335

	   Age ≥47 years
	0.68 (0.25–1.74)
	0.430
	1.18 (0.30–4.71)
	0.811
	0.56 (0.18–1.55)
	0.270

	   Age 18–26 years (ref)
	1
	
	1
	
	1
	

	   Male
	1.05 (0.58–1.85)
	0.875
	1.22 (0.48–2.94)
	0.669
	1.68 (0.86–3.29)
	0.127

	   Female (ref)
	1
	
	1
	
	1
	

	   Single
	1.14 (0.61–2.07)
	0.666
	0.53 (0.14–1.53)
	0.254
	2.06 (1.03–4.07)*
	0.042

	   Widowed/Separated
	0.30 (0.03–1.21)
	0.099
	0.85 (0.09–3.61)
	0.852
	0.70 (0.08–2.90)
	0.669

	   Married (ref)
	1
	
	1
	
	1
	

	   Yoruba
	0.86 (0.26–2.23)
	0.769
	0.24 (<0.01–1.82)
	0.211
	0.70 (0.14–2.23)
	0.582

	   Fulani
	0.37 (0.04–1.51)
	0.192
	1.11 (0.12–4.74)
	0.906
	1.46 (0.37–4.24)
	0.546

	   Igbo
	1.30 (0.39–3.52)
	0.643
	1.11 (0.12–4.74)
	0.906
	0.21 (<0.01–1.56)
	0.158

	   Other tribes
	1.78 (0.65–4.36)
	0.247
	0.86 (0.09–3.59)
	0.855
	0.49 (0.05–1.95)
	0.352

	   Hausa (ref)
	1
	
	1
	
	1
	

	   Christianity/Other
	1.71 (0.82–3.36)
	0.145
	0.80 (0.16–2.60)
	0.734
	0.42 (0.08–1.31)
	0.148

	   Islam (ref)
	1
	
	1
	
	1
	

	   Tertiary (Diploma/HND)
	2.40 (1.06–6.29)*
	0.035
	1.05 (0.36–3.59)
	0.930
	0.92 (0.44–2.04)
	0.822

	   Bachelors
	2.73 (1.02–7.91)*
	0.045
	1.20 (0.30–4.78)
	0.794
	0.40 (0.10–1.27)
	0.122

	   Postgraduate
	4.94 (1.45–16.98)*
	0.011
	1.11 (0.11–6.33)
	0.915
	0.48 (0.05–2.18)
	0.375

	   Secondary or below (ref)
	1
	
	1
	
	1
	

	   Chronic illness: Yes
	1.09 (0.44–2.39)
	0.842
	1.36 (0.35–3.99)
	0.622
	0.28 (0.03–1.07)
	0.066

	   Chronic illness: No (ref)
	1
	
	1
	
	1
	

	Professional factors
	

	   Health assistants
	0.46 (0.18–1.06)
	0.070
	1.12 (0.30–3.79)
	0.858
	1.17 (0.49–2.67)
	0.718

	   Laboratory staff
	1.01 (0.48–2.05)
	0.982
	0.88 (0.21–3.18)
	0.849
	1.19 (0.50–2.73)
	0.682

	   Health officers
	0.70 (0.24–1.79)
	0.475
	2.23 (0.59–7.68)
	0.222
	0.32 (0.03–1.34)
	0.132

	   Doctors/Dentists
	1.96 (0.79–4.59)
	0.141
	2.09 (0.48–7.74)
	0.302
	0.65 (0.12–2.22)
	0.518

	   Nurses/Midwives (ref)
	1
	
	1
	
	1
	

	   Secondary facility
	0.88 (0.43–1.72)
	0.722
	2.57 (0.85–7.63)
	0.094
	1.08 (0.45–2.37)
	0.859

	   Primary facility
	0.60 (0.23–1.36)
	0.233
	4.25 (1.46–12.37)**
	0.009
	1.31 (0.51–2.99)
	0.553

	   Tertiary facility (ref)
	1
	
	1
	
	1
	

	   1–5 years practice
	1.03 (0.44–2.50)
	0.950
	1.20 (0.28–6.80)
	0.816
	0.99 (0.43–2.39)
	0.983

	   6–10 years practice
	0.69 (0.25–1.88)
	0.470
	1.09 (0.21–6.68)
	0.923
	0.37 (0.10–1.12)
	0.079

	   >10 years practice
	1.31 (0.59–3.08)
	0.514
	1.87 (0.52–9.87)
	0.360
	0.34 (0.12–0.92)*
	0.034

	   <1 year practice (ref)
	1
	
	1
	
	1
	

	   Blood sample collection: Yes
	1.68 (0.96–2.94)
	0.070
	0.62 (0.21–1.59)
	0.333
	0.68 (0.31–1.39)
	0.303

	   Blood sample collection: No (ref)
	1
	
	1
	
	1
	

	   Injection/cannulation: Yes
	1.42 (0.76–2.57)
	0.262
	1.32 (0.48–3.30)
	0.570
	1.11 (0.51–2.28)
	0.776

	   Injection/cannulation: No (ref)
	1
	
	1
	
	1
	

	   Child delivery: Yes
	1.35 (0.66–2.63)
	0.397
	0.37 (0.04–1.47)
	0.178
	0.50 (0.13–1.37)
	0.193

	   Child delivery: No (ref)
	1
	
	1
	
	1
	

	   Minor surgery: Yes
	0.68 (0.18–1.89)
	0.488
	0.85 (0.09–3.52)
	0.851
	1.91 (0.66–4.71)
	0.215

	   Minor surgery: No (ref)
	1
	
	1
	
	1
	

	   Major surgery: Yes
	1.50 (0.45–4.07)
	0.477
	1.29 (0.14–5.43)
	0.779
	1.71 (0.44–4.93)
	0.398

	   Major surgery: No (ref)
	1
	
	1
	
	1
	

	   Wound care: Yes
	1.67 (0.80–3.27)
	0.164
	0.43 (0.05–1.73)
	0.267
	0.24 (0.03–0.92)*
	0.034

	   Wound care: No (ref)
	1
	
	1
	
	1
	

	   Cleaning: Yes
	0.49 (0.21–1.01)
	0.053
	0.91 (0.27–2.44)
	0.855
	1.12 (0.49–2.33)
	0.781

	   Cleaning: No (ref)
	1
	
	1
	
	1
	

	   Insertion of tubes/catheters: Yes
	2.55 (1.33–4.78)**
	0.006
	0.38 (0.04–1.55)
	0.204
	0.21 (0.02–0.82)*
	0.021

	   Insertion of tubes/catheters: No (ref)
	1
	
	1
	
	1
	

	   Drainage of body fluids: Yes
	1.62 (0.71–3.41)
	0.240
	0.57 (0.06–2.32)
	0.483
	0.78 (0.21–2.14)
	0.653

	   Drainage of body fluids: No (ref)
	1
	
	1
	
	1
	

	Vaccination and screening
	

	   Unsure of doses
	0.64 (0.16–1.87)
	0.433
	3.84 (1.10–13.43)*
	0.036
	0.92 (0.31–2.31)
	0.868

	   1–2 doses
	2.43 (1.15–5.08)*
	0.020
	1.73 (0.39–6.67)
	0.441
	0.69 (0.23–1.70)
	0.433

	   ≥3 doses
	3.59 (1.81–7.18)***
	<0.001
	3.36 (1.09–10.99)*
	0.035
	0.70 (0.26–1.66)
	0.437

	   No dose reported (ref)
	1
	
	1
	
	1
	

	   COVID-19 vaccine: Yes
	0.77 (0.43–1.37)
	0.382
	2.79 (1.14–7.33)*
	0.024
	1.02 (0.51–1.98)
	0.962

	   COVID-19 vaccine: No (ref)
	1
	
	1
	
	1
	

	   Tetanus vaccine: Yes
	0.82 (0.46–1.45)
	0.504
	1.17 (0.47–2.83)
	0.726
	0.54 (0.25–1.09)
	0.087

	   Tetanus vaccine: No (ref)
	1
	
	1
	
	1
	

	   Meningitis vaccine: Yes
	0.92 (0.49–1.67)
	0.787
	1.08 (0.39–2.68)
	0.878
	0.69 (0.30–1.46)
	0.347

	   Meningitis vaccine: No (ref)
	1
	
	1
	
	1
	

	   Yellow fever vaccine: Yes
	1.93 (1.08–3.42)*
	0.028
	2.16 (0.87–5.23)
	0.096
	1.38 (0.67–2.74)
	0.368

	   Yellow fever vaccine: No (ref)
	1
	
	1
	
	1
	

	   Screened for HBV: Yes
	2.27 (1.30–4.00)**
	0.004
	1.11 (0.44–2.68)
	0.821
	1.25 (0.63–2.43)
	0.521

	   Screened for HBV: No (ref)
	1
	
	1
	
	1
	

	   Screened for HIV: Yes
	0.91 (0.50–1.61)
	0.754
	0.97 (0.37–2.38)
	0.954
	1.08 (0.54–2.12)
	0.817

	   Screened for HIV: No (ref)
	1
	
	1
	
	1
	

	Cognitive factors
	

	   Good knowledge
	1.36 (0.74–2.61)
	0.322
	1.04 (0.42–2.87)
	0.937
	0.95 (0.48–1.98)
	0.879

	   Poor knowledge (ref)
	1
	
	1
	
	1
	

	   Positive risk perception
	3.70 (0.94–33.46)
	0.063
	1.03 (0.25–9.47)
	0.976
	0.77 (0.27–2.93)
	0.661

	   Negative risk perception (ref)
	1
	
	1
	
	1
	

	   Positive attitude
	2.53 (1.44–4.45)**
	0.001
	0.80 (0.29–1.99)
	0.644
	0.89 (0.43–1.76)
	0.738

	   Negative attitude (ref)
	1
	
	1
	
	1
	

	Occupational exposure
	

	   Attended to a patient with HBV: Yes
	2.37 (1.30–4.53)**
	0.004
	1.08 (0.45–2.73)
	0.867
	0.45 (0.22–0.88)*
	0.020

	   Attended to a patient with HBV: No (ref)
	1
	
	1
	
	1
	

	   Ever had needle-stick injury: Yes
	1.52 (0.87–2.65)
	0.140
	1.28 (0.53–3.13)
	0.576
	0.48 (0.22–0.98)*
	0.045

	   Ever had needle-stick injury: No (ref)
	1
	
	1
	
	1
	

	Institutional policy
	

	   Employer requested HBV vaccination status: Yes
	2.25 (1.19–4.14)*
	0.013
	1.21 (0.37–3.29)
	0.727
	0.75 (0.26–1.77)
	0.534

	   Employer requested HBV vaccination status: No (ref)
	1
	
	1
	
	1
	

	   Employer mentioned need for HBV vaccine: Yes
	1.83 (1.00–3.29)
	0.051
	1.75 (0.66–4.30)
	0.247
	1.17 (0.53–2.40)
	0.681

	   Employer mentioned need for HBV vaccine: No (ref)
	1
	
	1
	
	1
	

	   Institutional HBV vaccination advocacy: Yes
	2.24 (1.15–4.21)*
	0.018
	0.11 (<0.01–0.84)*
	0.029
	0.50 (0.13–1.37)
	0.193

	   Institutional HBV vaccination advocacy: No (ref)
	1
	
	1
	
	1
	

	   Aware of NSI reporting protocol: Yes
	1.30 (0.72–2.30)
	0.378
	1.79 (0.72–4.35)
	0.201
	0.61 (0.26–1.28)
	0.200

	   Aware of NSI reporting protocol: No (ref)
	1
	
	1
	
	1
	


& Model A: vaccine-induced immunity (anti-HBs+, HBsAg−, anti-HBc−) versus susceptible participants, among infection-naive participants.
§ Model B: natural immunity (anti-HBc+ and anti-HBs+) versus all other HBsAg-negative participants.
¶ Model C: current infection (HBsAg+) versus HBsAg-negative participants.
* p < 0.05, ** p < 0.01, *** p < 0.001.
Reference categories (shown as 1): age 18–26 years, female, married, Hausa, Islam, nurses/midwives, tertiary facility, <1 year practice, no HBV vaccine dose, poor knowledge, negative risk perception, negative attitude, and ‘No’ for binary variables. Categories of nominal variables are listed in descending order of frequency.
Each candidate variable was entered alone in a Firth penalised likelihood logistic regression (logistf). Variables with an overall (joint) p < 0.25 were eligible for multivariable entry.
Eligible (p < 0.25). Model A: Attended to a patient with HBV; Attitude to vaccination; Blood sample collection; Cleaning; Drainage of body fluids; Employer mentioned need for HBV vaccine; Employer requested HBV vaccination status; Ever had needle-stick injury; Highest education; Insertion of tubes/catheters; Institutional HBV vaccination advocacy; Marital status; Professional cadre; Religion; Risk perception; Screened for HBV; Self-reported HBV vaccine doses; Wound care; Yellow fever vaccine. Model B: Age group (years); Aware of NSI reporting protocol; COVID-19 vaccine; Child delivery; Employer mentioned need for HBV vaccine; Facility tier; Insertion of tubes/catheters; Institutional HBV vaccination advocacy; Self-reported HBV vaccine doses; Yellow fever vaccine. Model C: Attended to a patient with HBV; Aware of NSI reporting protocol; Child delivery; Chronic illness; Ever had needle-stick injury; Insertion of tubes/catheters; Institutional HBV vaccination advocacy; Marital status; Minor surgery; Religion; Sex; Tetanus vaccine; Wound care; Years of practice.
Abbreviations: cOR, crude odds ratio; CI, profile penalised likelihood confidence interval.
Table S3. Sensitivity analysis: multivariable models containing all variables with bivariate p < 0.25
	Variable
	& Model A: Vaccine-induced Immunity
(n = 392; events = 58)
	§ Model B: Natural Immunity
(n = 436; events = 20)
	¶ Model C: Current Infection
(n = 473; events = 37)

	
	aOR (95% CI)
	P-Value
	aOR (95% CI)
	P-Value
	aOR (95% CI)
	P-Value

	Sociodemographic characteristics
	

	   Age 27–36 years
	0.85 (0.35–2.11)
	0.723
	0.46 (0.09–2.13)
	0.316
	1.92 (0.67–5.70)
	0.226

	   Age 37–46 years
	0.86 (0.30–2.48)
	0.786
	2.72 (0.81–10.40)
	0.107
	4.15 (1.02–16.97)*
	0.047

	   Age ≥47 years
	0.86 (0.24–2.89)
	0.807
	1.19 (0.26–5.37)
	0.823
	5.19 (0.95–27.69)
	0.057

	   Age 18–26 years (ref)
	1
	
	1
	
	1
	

	   Male
	0.62 (0.29–1.28)
	0.197
	1.01 (0.34–2.84)
	0.981
	1.57 (0.71–3.51)
	0.263

	   Female (ref)
	1
	
	1
	
	1
	

	   Single
	1.67 (0.76–3.67)
	0.200
	—
	
	1.99 (0.79–4.98)
	0.144

	   Widowed/Separated
	0.35 (0.03–1.96)
	0.252
	—
	
	0.52 (0.05–2.90)
	0.481

	   Married (ref)
	1
	
	—
	
	1
	

	   Christianity/Other
	1.53 (0.66–3.38)
	0.311
	—
	
	0.49 (0.10–1.57)
	0.253

	   Islam (ref)
	1
	
	—
	
	1
	

	   Chronic illness: Yes
	—
	
	—
	
	0.43 (0.05–1.79)
	0.280

	   Chronic illness: No (ref)
	—
	
	—
	
	1
	

	Professional factors
	

	   Health assistants
	2.65 (0.76–9.00)
	0.124
	—
	
	—
	

	   Laboratory staff
	2.07 (0.56–7.67)
	0.273
	—
	
	—
	

	   Health officers
	0.67 (0.19–1.98)
	0.477
	—
	
	—
	

	   Doctors/Dentists
	1.87 (0.57–5.96)
	0.299
	—
	
	—
	

	   Nurses/Midwives (ref)
	1
	
	—
	
	—
	

	   Secondary facility
	—
	
	2.60 (0.79–8.47)
	0.113
	—
	

	   Primary facility
	—
	
	3.63 (1.04–13.04)*
	0.044
	—
	

	   Tertiary facility (ref)
	—
	
	1
	
	—
	

	   1–5 years practice
	—
	
	—
	
	1.07 (0.43–2.77)
	0.884

	   6–10 years practice
	—
	
	—
	
	0.37 (0.09–1.33)
	0.128

	   >10 years practice
	—
	
	—
	
	0.27 (0.07–1.01)
	0.052

	   <1 year practice (ref)
	—
	
	—
	
	1
	

	   Blood sample collection: Yes
	0.71 (0.24–2.11)
	0.531
	—
	
	—
	

	   Blood sample collection: No (ref)
	1
	
	—
	
	—
	

	   Child delivery: Yes
	—
	
	0.24 (0.02–1.18)
	0.083
	1.34 (0.33–4.22)
	0.648

	   Child delivery: No (ref)
	—
	
	1
	
	1
	

	   Minor surgery: Yes
	—
	
	—
	
	2.63 (0.86–7.09)
	0.087

	   Minor surgery: No (ref)
	—
	
	—
	
	1
	

	   Wound care: Yes
	0.87 (0.28–2.56)
	0.801
	—
	
	0.71 (0.06–4.26)
	0.732

	   Wound care: No (ref)
	1
	
	—
	
	1
	

	   Insertion of tubes/catheters: Yes
	2.81 (0.98–8.17)
	0.056
	0.48 (0.05–2.25)
	0.388
	0.44 (0.04–2.19)
	0.349

	   Insertion of tubes/catheters: No (ref)
	1
	
	1
	
	1
	

	   Drainage of body fluids: Yes
	0.42 (0.13–1.33)
	0.141
	—
	
	—
	

	   Drainage of body fluids: No (ref)
	1
	
	—
	
	—
	

	Vaccination and screening
	

	   Unsure of doses
	0.77 (0.19–2.38)
	0.663
	3.01 (0.79–11.61)
	0.104
	—
	

	   1–2 doses
	2.07 (0.88–4.81)
	0.093
	0.75 (0.15–3.28)
	0.702
	—
	

	   ≥3 doses
	2.70 (1.22–6.06)*
	0.014
	2.25 (0.64–8.11)
	0.205
	—
	

	   No dose reported (ref)
	1
	
	1
	
	—
	

	   COVID-19 vaccine: Yes
	—
	
	1.71 (0.56–5.49)
	0.349
	—
	

	   COVID-19 vaccine: No (ref)
	—
	
	1
	
	—
	

	   Tetanus vaccine: Yes
	—
	
	—
	
	0.87 (0.38–1.90)
	0.735

	   Tetanus vaccine: No (ref)
	—
	
	—
	
	1
	

	   Yellow fever vaccine: Yes
	1.28 (0.67–2.42)
	0.453
	1.93 (0.69–5.33)
	0.206
	—
	

	   Yellow fever vaccine: No (ref)
	1
	
	1
	
	—
	

	   Screened for HBV: Yes
	1.17 (0.59–2.32)
	0.652
	—
	
	—
	

	   Screened for HBV: No (ref)
	1
	
	—
	
	—
	

	Cognitive factors
	

	   Positive risk perception
	1.71 (0.39–16.20)
	0.522
	—
	
	—
	

	   Negative risk perception (ref)
	1
	
	—
	
	—
	

	   Positive attitude
	1.73 (0.85–3.52)
	0.129
	—
	
	—
	

	   Negative attitude (ref)
	1
	
	—
	
	—
	

	Occupational exposure
	

	   Attended to a patient with HBV: Yes
	1.39 (0.64–3.09)
	0.411
	—
	
	0.50 (0.23–1.06)
	0.070

	   Attended to a patient with HBV: No (ref)
	1
	
	—
	
	1
	

	   Ever had needle-stick injury: Yes
	1.12 (0.58–2.15)
	0.741
	—
	
	0.66 (0.29–1.42)
	0.295

	   Ever had needle-stick injury: No (ref)
	1
	
	—
	
	1
	

	Institutional policy
	

	   Employer requested HBV vaccination status: Yes
	1.89 (0.94–3.72)
	0.073
	—
	
	—
	

	   Employer requested HBV vaccination status: No (ref)
	1
	
	—
	
	—
	

	   Employer mentioned need for HBV vaccine: Yes
	1.18 (0.60–2.24)
	0.626
	1.88 (0.65–5.21)
	0.238
	—
	

	   Employer mentioned need for HBV vaccine: No (ref)
	1
	
	1
	
	—
	

	   Institutional HBV vaccination advocacy: Yes
	1.41 (0.64–3.00)
	0.389
	0.10 (<0.01–0.85)*
	0.031
	0.80 (0.21–2.37)
	0.713

	   Institutional HBV vaccination advocacy: No (ref)
	1
	
	1
	
	1
	

	   Aware of NSI reporting protocol: Yes
	—
	
	2.51 (0.88–7.05)
	0.083
	0.88 (0.37–1.96)
	0.769

	   Aware of NSI reporting protocol: No (ref)
	—
	
	1
	
	1
	


& Model A: vaccine-induced immunity (anti-HBs+, HBsAg−, anti-HBc−) versus susceptible participants, among infection-naive participants.
§ Model B: natural immunity (anti-HBc+ and anti-HBs+) versus all other HBsAg-negative participants.
¶ Model C: current infection (HBsAg+) versus HBsAg-negative participants.
* p < 0.05, ** p < 0.01, *** p < 0.001; — variable not retained in, or not eligible for, the model.
Reference categories (shown as 1): age 18–26 years, female, married, Hausa, Islam, nurses/midwives, tertiary facility, <1 year practice, no HBV vaccine dose, poor knowledge, negative risk perception, negative attitude, and ‘No’ for binary variables. Categories of nominal variables are listed in descending order of frequency.
Models include all variables with bivariate p < 0.25 together with age group and sex, before backward elimination; education and cleaning duty were excluded because of collinearity with cadre. Model A has 27 parameters for 58 events, Model B 16 for 20 events and Model C 20 for 37 events, so estimates are imprecise and are shown only to examine the direction of the main associations.
Statistical notes: Firth penalised likelihood logistic regression.
Figure S1. Factors associated with vaccine-induced immunity, natural immunity and current hepatitis B infection
[image: ]
Adjusted odds ratios (aOR) with 95% confidence intervals from Firth penalised logistic regression. Panel A: vaccine-induced immunity among infection-naive participants (n = 392; 58 events). Panel B: natural immunity among HBsAg-negative participants (n = 436; 20 events). Panel C: current infection (n = 473; 37 events). Red: significant positive association (aOR > 1; p < 0.05); green: significant inverse association (aOR < 1; p < 0.05); grey: not significant (95% CI includes 1). Variable names are shown in bold with the reference category in brackets; binary variables compare yes with no. Rows without estimates indicate variables not retained in that model. Arrows show confidence limits beyond the plotted range. Adjusted odds ratios are plotted on a logarithmic scale. Estimates correspond to Table 4.
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