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ABSTRACT 

Background: Health-care workers (HCWs) are often exposed to potentially infectious body fluids-carrying Hep-

atitis B virus (HBV) from their workplaces. Typically, most asymptomatic HBV carriers-status may remain unno-

ticed for decades, despite a few percentages of them with vaccination history. In this study, we aimed at investi-

gating asymptomatic carriage of HBV and its associated risk factors among co-health workers ultimately impact-

ing on patients. 

Methods: Venous blood samples and demographic data were obtained from a cross sectional survey of HCWs 

categories working in OOUTH, a referral teaching hospital and other selected health facilities in Ogun state. Im-

muno-chromatographic discs and Enzyme Linked Immuno-Sorbent assay (ELISA) techniques were adopted for 

the determination and confirmation of the presence of HBsAg, anti-HBs and total anti-HBc in sera. A structured 

questionnaire was used for obtaining demographic data which were analyzed by regression analytical technique.  

Results: About 11.44% (43) of the 376 healthcare workers (HCWs), were infected with HBV. The serological 

marker of viral particles identified in this positive study population included Hepatitis B envelope antigen 

(53.49%), Hepatitis Core antigen (13.15%), Hepatitis B surface antibodies (3.99%); and Hepatitis B core antibod-

ies (0.80%). A significant association existed between risk factors such as recapping of used needles and carriage 

of HBV among the HCWs (p-value =0.017).  

Conclusion: The carriage rate (11.44%) of HBV among HCWs in Ogun state referral health facilities as against 

the 8% set standard by W.H.O. in 2009, depict the associated risk factors of asymptomatic carriage, pathogenesis 

and dissemination in and outside of the health facilities.  
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1.0 INTRODUCTION 

Hepatitis B virus (HBV) is a predominant hepato-trophic 

viral infection, characterized by parenchymal cell necro-

sis and histolytic periportal inflammation of the liver. 

Globally, there is varying endemicity of HBsAg infection 

ranging from ≤ 2% prevalence (low endemicity) in We-

stern and Northern Europe, Northern America and Au-

stralian; 2-7% (moderate endemicity) in Eastern Europe, 

Mediterranean, Asia; and ≥ 8% (high endemicity) in sub-

Saharan Africa, South East Asia and China [1]. 

Most cases of HBV are spread by a mix of either vertical 

transmission from infected mothers to child, horizontal 

perinatal transmission in early childhood, or exposure to 

infected blood products via cultural practices [2, 3, 4, 5]. 

Also, there exists a risk of HBV transmission between 

family members in a household possibly via contact of 

non-intact skin and/or mucous membrane with secretion 

laden with the virus [6]. Further still, existing risk factors 

of HBV spread include possible sexual transmissions, 

promiscuity, healthcare-related (blood transfusion and/or 

occupational risk/accidental needle prick exposure parti-

cularly among the health care workers particularly in sub

-Saharan Africa [7] and blood exposure due to cultural 

practices. 

HBsAg has been found in seminal fluid. This HBV is 

commonly found in almost all body secretions (such as 

vaginal secretions) and excretions; although concentra-

tions in these fluids are lower than in the blood. Apart 

from percutaneous injuries with blood exposure, HBV 

are detected in other body fluids including saliva, urine, 

nasopharyngeal fluid, semen, cervico-vaginal fluids, 

tears, human bites and transfusion [8, 9, 10, 11, 12]. No-

netheless, there was possibility of HBV transmission post

-exposure to non-intact skin and mucous membranes; as 

a case report described the transmission of HBV via bro-

ken skin, following contact with saliva and nasopha-

ryngeal fluids from the source. Though, this viral infec-

tion has a varying incubation period of 45-180 days, it 

could be effectively prevented by immunization. Often, 

the clinical importance of HBV is associated with both 

serious acute infection and chronic illnesses [13, 14]. 

Subtle occurrence of acute fatal hepatitis used to be very 

common in health care facilities following exposure to 

various hazardous occupational risk factors. In Nigeria, 

the prevalence of Hepatitis B surface antigen (HBsAg) 

has been described as 9.76% [15]. 

There was affirmation that HBV infection has a universal 

public health impact affecting over 300 million chronic 

carriers presenting varying clinical outcomes such as fa-

tal acute infection and/or chronic hepatitis, liver cirrho-

sis, and liver cancer. Moreover, HBV infections with or 

without its satellite, Hepatitis D virus (HDV, or the delta 

agent) may be associated with either an asymptomatic or 

mild anicteric illness or an acute disease with jaundice 

progressing to severe prolonged jaundice or fulminant 

hepatitis (acute liver failure). A persistent infection (a 

prolonged carrier state) may advance to a more severe 

chronic liver disease. In addition, there is substantial evi-

dence of an etiological association between infection 

with chronic hepatitis B and C and hepato-cellular carci-

noma (HCC) [16, 17].  It has been noted that a relative 

decrease in the prevalence of HBsAg infection and car-

riage, possibly due to reducing cases of liver cancer pat-

terns of liver dysfunctions; these may be linked to the 

successful implementation of hepatitis B vaccination pro-

grams in highly endemic countries [18, 19].     

However, healthcare workers are often at great risk of 

occupational exposure to blood-borne pathogens such as 

Hepatitis B virus (HBV) without their awareness of being 

carrier. The presence of Hepatitis B surface antigen 

(HBsAg) as a marker of infectivity indicates either acute 

or chronic infection. While HBV virus can survive 

outside the body for at least a week, several factors such 

as viral load of the ‘source’; and hazard from needle stick 

injuries may influence its risk of transmission, though 

transmission rate remains unknown. 

HBV being a potentially life-threatening liver infection, 

the low awareness of its asymptomatic carrier and the 

ensuing casualties most commonly among HCWs may 

further threaten the depletion in the existing shortage of 

medical practitioners particularly in sub-Saharan Africa. 

Many individuals infected with hepatitis B virus rarely 

display any symptom, although they may still transmit 

the virus to others [20]. 

Hence, we aimed at studying carriage of HBV by estima-

ting the HBV serological marker prevalence and the as-

sociated occupational risk factors of HBV infection 

among asymptomatic HCWs in referrals health facilities 

despite the antibodies to HBV produced by already im-

munized HCWs in the state. 

 

2 METHODOLOGY 

The study was conducted among healthcare workers 

(HCWs) including Doctors, Staff nurses, Laboratory Sci-

entists and Laboratory technicians across referral health 
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care institutions in Ogun State. The selected hospitals 

were Olabisi Onabanjo University teaching hospital, 

Sagamu (OOUTH); General hospital, Ijaye (GHI-1); 

Abeokuta general Hospital, Idi-Aba (AGH); General hos-

pital, Ijebu-Ode (GHI-2); General hospital, Itori (GHI-3); 

General Hospital, Sango Ota (GHS) and General Hospi-

tal, Ilaro (GHI-4).  

Ethical approval was obtained from the Olabisi Onabanjo 

University Teaching Hospital Ethical review committee. 

Demographic data and blood samples were collected 

from all consenting individuals. Data were analyzed to 

determine the pattern of risk factors implicated in HBV 

carriage among the HCWs. 

Five milliliters of venous blood were obtained from 376 

HCWs by venipuncture. These blood samples were 

centrifuged at 2000 revolution per minutes using 

Spectrafuge 24D centrifuge, (Jencons, UK) to remove the 

serum kept at -20 °C until ready for use. 

All sera were analyzed using Sandwich and indirect ELI-

SA techniques. The Sandwich ELISA technique was 

used to confirm the presence of the HBsAg that were 

either tested positive or negative from immune-

chromatographic discs while the Indirect ELISA techni-

que was used to ascertain the presence of the antibodies. 

To investigate the occurrence of HBV in the blood samp-

les obtained, we screened all the sera for quantitative anti

-HBs and total anti-HBc. Those reactive to total anti-HBc 

and negative for anti-HBs were tested for HBsAg. The 

reactive samples were tested for HBeAg and anti-HBe 

with a commercially available immune-chromatographic 

strips/kits.   

The test procedures (Immunochromatographic assay) 

also known as the lateral flow was conducted according 

to the manufacturer's recommendations. It simply detects 

either the presence or absence of target analytes in the 

sample without the need for specialized and costly tools. 

The HBcAg and HBeAg were determined using a five-

panel test strip (Lumiquick diagnostics Inc., Santa Clara, 

USA). The same procedure was repeated for the de-

tection of other HBV serological markers such as Hepati-

tis B core antibody (HBcAg), Hepatitis B envelope anti-

gen (HBeAg), Hepatitis B core antibody (HBcAb) and 

Hepatitis B surface antigen (HBsAg). 

Bio-data were obtained using a structured questionnaire 

to establish the presence of possible risk factors. Graph 

pad prism version 8 was used for data handling and gra-

phical analysis. All results were read, recorded, and inter-

preted where applicable. 

The prevalence rates and corresponding 95% confidence 

intervals (95% CI) of HBV infection and carriage were 

estimated. Logistic regression was used to calculate the 

crude ORs and 95% CIs, and where confounding data 

was suspected, multiple logistic regression models on 

variables were adopted using Statistical Package for So-

cial Sciences (SPSS) version 20. This investigation was 

limited to the asymptomatic HCWs working and based in 

Ogun state. 

 

3 RESULTS  

A total of 376 individual HCWs at the various referral 

health facilities in three different senatorial districts of 

Ogun state were recruited for this study. Our findings 

revealed age groups between ≥ 20 and ≤ 50 years were 

predisposed to Hepatitis B virus infection (figure 1). The 

HBV carriage was highest among age groups 31 – 35 

years but least in age groups 26-30 and ≥ 50 years. 

Though more females than males were enrolled for this 

study, the prevalence and carriage of HBV were higher in 

the females than their male counterparts (figure 2). 
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Figure 1. Age Distributions and HBsAg Status of Healthcare Work-

ers 

Figure 2. Gender and HBsAg Status of Healthcare Workers  
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Based on the educational backgrounds of the study popu-

lation, HCWs with the Bachelors (HND/BSc) degree 

qualifications had a relatively higher HBV carriage in 

compared with either the MSc or the ND holders hence 

reflecting their predisposition to HBV infection (figure 

3). 

 

The following were some of the evident risk factors 

among HCWs that were significantly associated with the 

carriage of HBV based on regression analysis: recapping 

of used needles after drawing blood samples from pa-

tients; bending of used needles after usage and their dis-

card into a puncture-proof container; use of protective 

equipment such as goggle, masks during surgical proce-

dures; disinfection of surgical tables and work bench im-

mediately after use; usage of hand gloves when discard-

ing used equipment.   

The HBV infection and carriage rates varied significantly 

between the health facilities, from as low as 2.33%  

(General Hospital, Itori) in mostly Ogun East senatorial 

district to as high as 37.21% (General Hospital, Ijaye) in 

Ogun Central senatorial district in Ogun state. 

Nevertheless, with regards to HBsAg prevalence, the 

great majority of the health facilities with positive sub-

jects (Nurses, Doctors and Medical Laboratory Scientists) 

showed rates varying from high to moderate endemic 

patterns, as shown by the prevalence rate of 6.91%, 

2.66% and 1.33% respectively (figure 4). Likewise, HBV 

carriage was highest among the Doctors (18.52%), mod-

erate among the nurses (13.83%) but lower among the 

Medical Laboratory Scientists (6.67%). Likewise, car-

riage of HBV serological markers including HBsAg, 

HBeAg and HBcAg was more pronounced among singles 

and married health care workers (figure 5). 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 showed the duration of service of the screened 

HCWs and their HBV status. It was observed that HCWs 

that have spent between 6-10 (30.23%) years in service 

have the highest prevalence of HBV while HCWs with 

26-30 (2.33%) years in service have the lowest preva-

lence. Table 2 showed the distribution of the predisposing 

factors of HBV among the responded HCWs. The table 

showed that recapping of used needles, with the P-value 
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Figure 3. Educational Background and HBsAg Status of 

Healthcare Workers  

Figure 4. Designation and HBsAg Status of Healthcare Workers   

Nurses showed the highest prevalence of HBsAg followed by 

Doctors and Laboratory scientists. Current infection (HBsAg+) 

prevalence was (11.44%) and also increased significantly with 

3.04%. 

Figure 5. HBV Serological Markers of the Healthcare Worker 

Duration  (Yrs) N   (%) HBV   (%) 

0 -5 80   (21.28) 7  (16.28) 

6 – 10 118  (31.38) 13  (30.23) 

11 – 15 107  (28.46) 11  (25.58) 

16 – 20 31   (8.25)   2  (4.65) 

21 – 25 27   (7.18)   7  (16.28) 

26 – 30  5    (1.33)   1  (2.33) 

31 – 35  8    (2.13)   2  (4.65) 

TOTAL 376  (100)  43  (100) 

Table 1.  Duration of Service and HBV Status of Healthcare 
Workers  
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0.017, by the HCWs was the main predisposing factor of 

HBV infection among the HCWs. A close predisposing 

factor to recapping of used needles is sterilization of 

medical equipment. This report showed that some of 

those medical equipment are not properly sterilized. 

 

4 DISCUSSION 

Hepatitis B Virus is an important occupational hazard for 

healthcare providers. It is highly preventable with a safe 

and effective vaccine [21]. It is very easy to generally 

presume that healthcare workers, as a result of their near-

ness to the health facility, should have adequate 

knowledge about diseases generally and other health con-

ditions. This study still gave a high prevalence of 11.44% 

showing that the majority of the infected healthcare pro-

viders were nurses. The total infected healthcare provid-

ers were 43 of which 26 were nurses and 10 Medical 

Doctors. There were 6 Laboratory Scientists, 1 Dental 

physician and 1 Physiotherapist even though, a little over 

79% of the respondents were aware of their risk to the 

Hepatitis B virus. This is very high when compared to the 

world health organization standard of 8% peak for high 

prevalence in 2009. This report agrees with the work 

done by Yu-Ling Qin et al.,[22] in 2019 on healthcare 

workers in Freetown, Sierra Leone. Their work reported a 

10% prevalence out of 211 respondents which is close to 

11.44 reported in this work among 376 respondents.  

The Enzyme Linked Immunosorbent Assay was used to 

confirm the Hepatitis B surface antigen (HBsAg). There 

were seven samples detected by ELISA technique which 

an immunochromatographic test proved to be negative. 

This is in concordance with Babalola et al., [23]. This 

work also showed that ELISA is more sensitive than any 

immunochromatographic strips.  

In 2018, Elichilia et al., [24] conducted a study on the 

sero-prevalence of Hepatitis B virus among Healthcare 

workers in Tanzania. The result observed in this work is 

in corroboration with their obtained report. They record-

ed a high prevalence of the virus among the recruited 

participants. They also reported that history of blood 

transfusion increased risks while vaccine uptake de-

creased the risk of HBV infection. Moreover, in 2019, 

Thi et al., [25] carried out a cross-sectional survey on 314 

healthcare workers working at Vietnam’s primary and 

Tertiary health facilities. They discovered that 75.5% of 

the healthcare workers did not know HBV infection car-

Variables Number HBs
Ag 
(+ve) 

Sta-
tistics 
R2

 

P-

Value 

Do you recap needles 
after being used? 

 

Yes 

No 

  

 

 

210(56.0%) 

165(44.0%) 

  

 

 

43 

0 

  

 

  

 

0.375 

  

 

  

 

0.017 

Do you bend used 
needles by hand after 
drawing blood from 
patients? 

Yes 

No 

  

  

 

 

38(10.1%) 

336(89.6%) 

  

  

 

 

18 

25 

  

  

  

 

 

0.087 

  

  

  

 

 

0.042 

Do you sterilize used 
medical equipment 
immediately after 
being used? 

Yes 

No 

  

  

 

  

297(79.2%) 

78(20.8%) 

  

  

 

  

19 

24 

  

  

  

 

  

0.225 

  

  

  

 

  

0.019 

Do you disinfection 
Injection table, exam-
ination table, and 
workbench immedi-
ately after use? 

Yes 

No 

  

  

 

 

  

291(77.6%) 

84(22.4%) 

  

  

 

 

  

5 

38 

  

  

  

 

 

 

  

0.090 

  

  

  

 

 

  

0.030 

Do you use condoms 
during sexual inter-
course? 

Yes 

No 

  

 

  

127(33.9%) 

248(66.1%) 

  

 

  

6 

37 

  

  

  

 

0.046 

  

  

 

  

0.022 

Do you have more 
than one sexual part-
ner? 

Yes 
No 

  

  

  

33(8.8%) 

342(91.2%) 

  

  

  

14 

27 

  

  

  

  

0.044 

  

  

  

  

0.045 

Do you believe that 
you at risk of HBV? 

Yes 

No 

 

 

  

293(78.1%) 

82(21.9%) 

  

 

 

14 

29 

  

 

 

  

0.365 

  

 

 

  

0.059 

Do you use of protec-
tive equipment like 
gloves when drawing 
blood from patients? 

Yes 

No 

  

  

  

314(83.7%) 

61 (16.3%) 

  

  

  

8 

35 

  

  

  

  

0.209 

  

  

  

  

0.028 

Have you been im-
munized against Hep-
atitis B virus? 

Yes 

No 

  

  

 

107(28.5%) 

268(71.2%) 

  

 

  

0 

43 

  

  

  

 

0.099 

  

  

  

 

0.082 

Table 2. Predisposing Factors of Carriage of Hbv among the 

Healthcare Workers That Responded 



 

383 

 

ries the highest risk of developing chronic infection at 

birth. Also, about one-third (30.2%) of their respondents 

wrongly believed that HBV could be transmitted through 

eating or sharing food with chronic hepatitis B patients. 

About 38.8% did not feel confident that the hepatitis B 

vaccine was safe. Up to 48.2% reported they consistently 

recap needles with two hands after injection, a practice 

that would put them at greater risk of needle stick injury 

which was also reported in this study. This study showed 

that hand washing, recapping of used needles, and not 

sterilizing workbench, injection tables and examination 

tables were significantly associated with Hepatitis virus 

infection. They are highly significant. This is in corrobo-

ration with the work done by Amha et al., [26] in Orom-

nia, Ethiopia. This result also corroborates with the report 

of Abdallah et al., [27] and Nwokediuko [28] in Uganda. 

In 2013, Amha [26] and his colleagues also discovered 

that needle stick injuries caused many infection with Hep-

atitis B virus among the healthcare workers that respond-

ed in Ethiopia. In this work, it was also observed that nee-

dle stick injuries caused most of the infections. From the 

regression analysis, the needle stick injuries were highly 

significant. It was also shown on the P-value which 

showed 0.017 as against 0.05 standards. 

In addition to this, Kisangau et al., [29] in 2019 surveyed 

the prevalence of hepatitis B virus infection and uptake of 

hepatitis B vaccine among 312 healthcare workers at Ma-

kueni County in Kenya. Their work discovered that 249 

(80%) HCWs received ≥1 HBV vaccine dose, only 119 

(48%) received all three recommended doses. This work 

showed a very low immunized population. Adekanle et 

al ., [30] also observed that 33% of the healthcare workers 

were aware of the Hepatitis B virus while in this work, 

78.1% were very much aware that they were at risk of the 

virus. The lower percentage of the active immunity 

against the virus can be attributed to the lackadaisical atti-

tude of the healthcare workers to the vaccine in Ogun 

state, Nigeria. 

In 2018, Habtemu et al., [31] stated the positivity of 

HBsAg was 2.5% in their work as against 11.44% report-

ed in this work. This was discovered from their work done 

in South-West Ethiopia. Our work showed a higher preva-

lence as against the work done by Habtemu et al even 

though their respondents were 340, which is slightly low-

er than the respondents in this work.  They mentioned that 

most participants had good knowledge of HBV (73.9%) 

which was also discovered among the respondents in this 

work. They reported that Females were at a lower risk of 

HBsAg compared to males. This is in contrast to this 

work as we reported a higher prevalence in females than 

the males.  

According to another work done in Northern Ethiopia by 

Endalew et al., [32] in 2018, it was discovered that Males 

accounted for 54.9% and the mean age for all studied par-

ticipants was 28.3. The HBsAg was detected in 2.6% of 

health care workers. A high rate of hepatitis B virus infec-

tion was detected among those aged 30–40 years who 

were more infected (6.6%). Thus, it is in corroboration 

with the data presented in this study that showed the high-

est prevalence among ages 31–35 years of age. The preva-

lence of HBeAg among HBsAg-positive individuals was 

also with the positive subjects having 31 - 35 years of age.  

In 2017, Abebayo et al., [33] carried out a survey on the 

Hepatitis B virus vaccination status and associated factors 

among health care workers in Shashemene Zonal Town, 

Shashemene, Ethiopia, they discovered that 53 (12.9%) 

respondents were fully vaccinated. In 2013, Amha et al., 

[26] carried out a prevalence study among healthcare 

workers in Oromia, Ethiopia. They discovered that only a 

very small percentage of the healthcare workers were vac-

cinated. This study showed a high prevalence agreeing 

with Amha et al., [26] . This agrees with this work which 

shows that many of the workers were not vaccinated. 

Ogoina et al., [34] reported that 36.2% of the healthcare 

workers had collected the total dose of the vaccine in their 

work place which is higher than the report discovered and 

it is in contrast with the report analyzed in this work. 

Overall, our study demonstrates that HBV continues to be 

an important public health issue. Sequel to the above epi-

demiological survey, HBV is very high among healthcare 

workers in Ogun state while the majority of the HCWs 

were not vaccinated against the virus. HBV can be effec-

tively prevented by vaccination; since a safe and effective 

vaccine has been available since the 1980s. It is therefore 

recommended that healthcare workers be vaccinated. 
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