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ABSTRACT

Background: Healthcare workers (HCW) are perceived to be a high-risk group for hepatitis B due
to occupational exposure to infected bodily fluids and often poor availability of protective equipment
in sub-Saharan Africa. This study was carried out to assess the serums ALT levels of Primary
Health Care workers (PHCW) who are reactive to Hepatitis B surface antigen, hepatitis C virus and
evaluate their sociodemographic characteristics amongst.

Methods: The study was carried out in the health care centres of five (5) local government areas
of Cross River North Senatorial district of Cross River State, Nigeria which includes Bekwarra,
Obanliku, Obudu, Ogoja and Yala local government areas. These primary health care centres
provide medical services for patients diagnosed with Hepatitis B, Hepatitis C and HIV. Two
hundred (200) health workers’ samples were analysed in the study.

Results: The result showed that 192 (96%) of the subjects tested negative to hepatitis B Virus
while 8 (4%) were positive for the virus. Data also show that 198 (99%) of the subjects tested
negative to Hepatitis C Virus while 2 (1%) were positive. Alanine aminotransferase decreased in
subjects that tested positive to the Hepatitis B and C Virus.

*Corresponding author: E-mail: ebenexar@gmail.com;



Sylvester et al.; JAMMR, 34(1): 10-19, 2022; Article no.JAMMR.79993

Conclusion: The prevalence of hepatitis B surface antigen (HBsAg) and Hepatitis C amongst
Health Care Workers was insignificant, and this could be attributed to the knowledge and attitude
of the workers towards safety practices as well as vaccination.

Keywords: Hepatitis virus; health worker; aminotransferase and vaccination.

1. INTRODUCTION

Hepatitis has been a growing public health
challenge [1] especially in the tropics. Hepatitis B
virus (HBV), apart from being a major health
challenge globally, is more prevalent in the
underdeveloped and developing countries [2].
Approximately three hundred and fifty million
people worldwide are affected [3]. A World
Health Organisation (WHO) estimate puts the
prevalence of chronic hepatitis B infection in sub-
Saharan Africa at 6.1%. [4].This large prevalence
implies that a reasonable number of people are
at risk of the associated complications such as
hepatocellular carcinoma, liver cirrhosis and
mortality. Although the year 2030 has been set
as the target year for the elimination of viral
hepatitis globally by the WHO, significant public
health initiatives and drive are necessary to
reach this commendable target [5]. Although
Hepatitis B can be prevented by vaccine
resulting in the introduction of the vaccine by
many countries over the last twenty years, yet
several countries in sub-Saharan Africa have
introduced the vaccination of infants without a
plan to include adult population thereby creating
a gap in the virus elimination [6-7].

The prevalence of Hepatitis B surface antigen
(HBsAg) in China is put at about 8.5% of the
adult population [8].

Hepatic illnesses account for 7.9% of medical
admissions in Nigeria, with primary hepatic
cancer accounting for 44.3 % and cirrhosis
accounting for 20.4%. With a prevalence of 49.4
percent after alcohol intake (52.1 percent), HBV
is the second most common cause of these
disorders [9]. Because HBYV infection is on the
rise in Nigeria, the danger of contracting the virus
is high, not only because of low vaccination
rates, but also because up to 75% of the
population would be exposed [10]. In 2013, viral
hepatitis claimed the lives of 1.45 million people
around the world, representing a 63 percent rise
in mortality from 1990 to 2013. Hepatitis B is the
most common cause of viral hepatitis in Sub-
Saharan Africa [11]. HBV infection, which is
becoming more common, is a dynamic process
that is influenced by the individual's immune
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response and HBV
progression is divided
based on the levels of serum hepatitis B
envelope antigen (HBeAg), HBV DNA and
alanine aminotransferase (ALT) and on the
degree of liver inflammation. HBV infection can
have long-term consequences because the
disease can progress to cirrhosis, liver failure,
and hepatocellular carcinoma (HCC). More than
one million people die each year as a result of
HBV-related cirrhosis and/or HCC [11].

replication. Disease
into multiple phases,

The importance of timely infection prevention
among health care workers (HCWSs) cannot be
overstated in a hospital setting where employees'
health is constantly threatened by a plethora of
infectious hazards, the majority of which can be
avoided by following standard precautions [12].
In the literature, at least twenty-six different
infectious agents have been reported to be
transmitted through occupational exposure
during sharp injuries [13]. The transmission of a
plethora of infectious agents that have yet to be
identified cannot be completely ruled out. The
highest share of exposure to contaminated
sharps is shared by the HCWs of the developing
countries where approximately 40-60% of the
occupational Hepatitis B virus (HBV) infections
arise due to the sharp injuries [12]. About 14.4%
and 1.4% of HBV and HCV rates have been
reported in HCWs with the highest prevalence
among dentists, nursing staff, dialysis unit staff,
laboratory staff or physicians [14]. A study report
600,000 to 800,000 cut or puncture injuries
amounting to around 30 injuries per 100 beds per
year out of which almost half are not registered
[15]. As per the World Health Organisation
(WHO), the average number of occupational
injuries per HCW varied region wise (0.2-4.7
injuries annually) along with the proportion of
HCWs in the general population (0.2%—2.5%)
[16-17].

Hepatitis B virus (HBV) transmission in medical
settings was a serious public health issue prior to
vaccination. A high rate of HBV infection in
health care workers (HCW) was observed, with
5-10% of infected subjects becoming chronic
HBV carriers. HBV transmission was particularly
common in situations involving direct contact with
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blood, such as surgery, haemodialysis units, or
oncology wards. Unlike hepatitis C, HBV
transmission from patient to HCW can be
prevented through vaccination. As a result, the
number of HBV infections among healthcare
workers has decreased significantly over the last
20 years [18]. This sustained decline in the
incidence of hepatitis B among persons with
occupational exposure can be attributed to
hepatitis B vaccination of HCW, graduates of
medical school, and emergency medical
technicians [19]. Introduction of a series of
measures to prevent exposure to HBV in addition
contributed to the reduction of the rate of HBV
infections [20]. As a result, the incidence of HBV
infection among HCW is now lower than among
the general population. Because more than 95%
of vaccines develop protective antibodies, the
risk of vaccinated HCW to acquire HBV during
their professional activities is minimal. However,
not all HCW are vaccinated or are responders to
vaccine and, therefore, are at risk to acquire HBV
infection. HBV is among one of the important
public health challenges with a mortality
accounting for almost a million deaths annually
[19]. HBV infection, the most important aetiology
of cancer mortality worldwide, accounts for
almost 80% of the cases of primary liver
carcinoma [21]. What is more worrisome is that
there are no national strategy plan for prevention
and control of hepatitis B in Nigeria either among
healthcare workers or the general population,
and no routine surveillance or sero-surveys of

infection [22]. Increasing use of various newer
invasive diagnostic or therapeutic modalities
makes the exact estimation of the incidence of
nosocomial HBV difficult. Furthermore, in
resource-strapped nations where HBV is
common, the implementation of preventative
techniques is even more critical due to a lack of
suitable treatment options. Employees and
employers in health-care settings are both
responsible for taking appropriate actions to
protect PHCWSs, patients, and/or health workers
from being exposed to or transmitting blood-
borne diseases. The aim of this study is to
assess the serums alanine aminotransferase
levels of Primary Health Care workers who are
reactive to Hepatitis B surface antigen, hepatitis
C virus and evaluate the sociodemographic
characteristics amongst primary health care
worker who are reactive to Hepatitis B
surface antigen in Cross Rivers North.

2. METHODS
2.1 Study Area/Population

This study was conducted among health care
workers at Primary Health Care centres in five
local government areas of Cross River
North Senatorial district of Cross River State.
They include Primary Health Centers in
Bekwarra, Obanliku, Obudu, Ogoja and
Yala local government areas.
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Fig. 1. Map of Northern Cross River State, showing study sites, neighbouring states and
Country [23]
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These primary health care centres provide
medical services for patients diagnosed with
Hepatitis B, Hepatitis C and HIV. The total
population of primary health care workers in the
study area was six hundred and thirty two (632)
people, outlined as follows: Bekwarra (n = 115),
Obanliku (n = 117), Obudu (n = 150), Ogoja (n =
120) and Yala (n =130). The study was a
multicentre, hospital-based  cross-sectional
study.

Cluster sampling technique was used to cluster
five major facilities in the study area and all
primary health care workers in those facilities
that gave informed consent were sampled by
Systematic random sampling. The sample
population of this study stood at 200 primary
health care workers across the five local
government areas.

Subject selection criteria:

All subjects who are health workers in primary
health care centres within the study area and
period who gave informed consent were
recruited into the study.

Structured questionnaires and interview were
used to exclude subjects who were not health
workers and did not fit into the inclusion/eligibility
criteria. Patients with the following conditions
were excluded: co-infection with hepatitis C,
antiviral drugs taken 6 months before enrolment,
pregnancy or lactation, co-infection with HIV and
cirrhosis.

2.2 Sampling
Instrument for data collection:

All primary health care workers who were
sampled for this study were screened for
hepatitis B surface antigen, hepatitis C virus and
retro virus by way of blood test, Alanine
aminotransferase levels was also checked on
subjects.

A questionnaire was used in the study. The
content of this instrument was based on
information about hepatitis B and the biodata of
participants.

The cubital fossa of each participant was cleaned
with alcohol pad, and was gently pricked with
lancet. About five millilitres (5 mL) of blood was
collected into a plain bottle and transported to the
laboratory immediately for analysis. Each
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sampling bottle was properly labelled for easy
identification.

About 1 mL of whole blood was kept aside for
use in a fast test right away, while the remaining
4 mL were allowed to clot for 1 hour at room
temperature before being centrifuged at 2500
rpm for 10 minutes in a vacutainer. After that, the
sera were sorted into a simple blood collection
container and kept at <20°C until needed [24].

2.3 Laboratory Analysis Serology Tests

For each participant, a sealed pouch was opened
by tearing along the notch. The test strip was
removed from the pouch. A drop of blood was
introduced onto the marked "T" point on the test
strip, and one drop of the buffer solution was
added to the drop of blood on the test strip. This
was allowed to mix and react based on the
antigen/antibody reaction principle for about
10minutes and then the result was interpreted as
follows: Those who were negative to HBsAg,
only one colour band appeared on the control
region. No apparent band on the test region. This
indicated that there was no detectable HBsAg in
the serum of such participants. For those who
were positive, distinct colour bands appeared on
the control and test regions. Both test line and
control line indicates that the specimen contains
detectable amounts of HBSAg.

Biochemical tests:

Sera were subjected to liver function Reflotron
tests in order to determine the level of ALT. It
was analysed biochemically using the Reflotron
instrument which was switched on and a test
strip was removed from the container when the
display showed "READY". The desiccant stopper
was replaced immediately on the container. The
strip was unwrapped with care taken not to bend
it. Sample material was drawn using the
Reflotron pipette and was applied as a drop to
the red application zone with care taken not to
touch the application zone with the pipette tip.
With the sliding cover or flap open, the test strip
was placed on to the guide within 15 sec and
was slided forward horizontally until it locked into
place. The sliding cover or flap was closed. The
instrument displayed GPT to confirm that it has
correctly read in the test-specific magnetic code.
The display showed the number of seconds left
before the result was displayed. GPT activity was
calculated automatically from the reading taken
using a function and conversion factors that were
entered in the instrument via the magnetic strip
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on the underside of each test strip. The enzyme
activity was shown for 37°C in U/L. The used test
strip was removed from the Reflotron and
disposed of accordingly.

2.4 Statistical Analysis

The statistical software IBM SPSS Version 20
(IBM Corp. Armonk, NY, USA) was used to
analyse the data collected from the test results.
Binary logistic regression was used to assess the
connection between HBV serologic markers and
aberrant liver enzymes/compounds, with a p-
value of less than 0.05 at the 95 percent
confidence interval (Cl) considered statistically
significant.

3. RESULTS

Sociodemographic Characteristics of Primary
Health Care workers in Cross Rivers North:

In  this segment, the socio-demographic
characteristics of primary health workers in Cross
Rivers North were analysed.

Table 1 shows the socio-demographic
parameters of health workers in cross rivers
north LGA. It was generally observed that 146
(73%) of the subjects were women. This was
consistent from the data collected across the
different town within the study area. Most of the
health workers, 116 (58%) are observed to be
more than 40 years old. Despite this, a high
number of Primary Health Workers in Bekwarra
and Yala are below the age of 30 years.
Distribution in level of education of these
subjects show that 184 (92%) of the primary

show that 94 (47%) of the subjects have spent
more than 20 years as Primary Health Workers.

The table above [Table 2] shows knowledge and
attitude to vaccination of primary health workers
in cross rivers north towards the hepatitis B and
C Virus. Records show that, across the five
different towns within the study area, most of the
health workers have not been vaccinated against
the Hepatitis B Virus. Generally, 110 (55%) of the
total study subjects have not been vaccinated. It
was also observed that 187 (93%) have
knowledge on the mode of transmission of the
hepatitis virus while 13 (7%) do not have
knowledge on the transmission of hepatitis B and
C virus. Similarly, most of the health
workers, 155 (78%) know the precautionary
measures in avoiding the contact and
transmission of hepatitis B virus. Also, 115 (57%)
of the health workers are not exposed to
accidental needle while 85 (43%) find
themselves exposed to accidental needle.

Table 3 shows the distribution of Hepatitis B and
C Virus among Primary Health Workers in Cross

Rivers  North. It was observed that
192 (96%) of the subjects tested negative to
hepatitis B Virus while 8 (4%) were

positive to the virus. Data also show that 198
(99%) of the subjects tested negative to
Hepatitis C Virus while 2 (1%) were positive.

This experiment shows the effect of Hepatitis B
Virus on Liver enzyme, alanine
aminotransferase. Data show that the alanine
aminotransferase decrease in subjects tested
positive to the Hepatitis B Virus. The
decrease was not statistically significant when
compared to the ALT level of subject tested

health workers had tertiary education. Data also  negative to Hepatitis B surface antigen.
Table 1. Social-Demographic Variables of Subjects
Factors Variables Towns Total
Bekwarra Obanliku  Obudu Ogoja Yala N(%)
N(%) N(%) N(%) N(%) N(%)
Gender Male 16 (48) 13 (31) 5(9) 12(36) 8(24) 54 (27)
Female 17 (52) 29 (69) 54 (91) 21(64)  25(76) 146 (73)
Age (Years) <30 15 (44) 13 (31) 0 (0) 3(8) 15(44) 44 (22)
31-40 5 (16) 13 (31) 9 (16) 8 (24) 3(12) 40 (20)
>40 13 (40) 16 (38) 50 (84) 22(68)  15(44) 116 (58)
Level of Primary 1(4) 3 (6) 2 (4) 0 (0) 3(8) 10(5)
Education Secondary 19 (57) 1(3) 1(2) 0 (0) 3(8) 6 (3)
Tertiary 13 (39) 38 (91) 56 (94) 33(100) 27(84) 184 (92)
Duration in <10 22 (68) 17 (41) 7 (11) 8 (24) 16(48) 70 (35)
Public 11-20 0 (0) 10 (25) 17 (29) 1(4) 8(23) 36(18)
Service >20 years. 11 (32) 15 (34) 35 (60) 24(72) 9(29) 94 (47)

(Years)
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Table 2. Knowledge and Attitude to Vaccination of subjects toward Hepatitis B and C Virus

Factors Variables Towns Total
Bekwarra Obanliku Obudu Ogoja YalaN  N(%)
N (%) N (%) N(%) N (%) (%)
Vaccination Vaccinated 4 (12) 1(3) 10 (16) 4(12) 0 (0) 18 (9)
Not 21 (64) 32 (75) 22(38) 12(36) 24 (72) 110
vaccinated (55)
Partially 8 (24) 9(22) 27 (46) 17(52) 9(28) 72 (36)
vaccinated
Knowledge on Aware 30 (92) 37 (88) 55(93) 32(96) 33(100) 187(93)
Mode of Not aware 3 (8) 5(12) 4 (13) 1(4) 0 (0) 13 (7)
Transmission
Knowledge on Aware 21 64) 35 (84) 42 (71) 33 (100) 24 (72) 155(78)
Precautionary Not Aware 12 (28) 8 (16) 17(29) 0(0) 9 (28) 45 (22)
Measures
Exposure to Exposed 8 (24) 20 (44) 34 (58) 12 (36) 11(32) 85(43)
accidental Not 25 (76) 22 (53) 25(42) 21(64) 22(68) 115
needle Exposed (57)

Table 3. Distribution of reaction to hepatitis B virus (HBV) among the study group (n = 152)

Serological Markers Frequency (N) Percentage
HBsAg negative 192 96

HBsAg Positive 8 4

HCV negative 198 99

HCV Positive 2 1

20 1

Alanine Aminotransferase (U/L)

15 1

10 A1

levels

Hepatitis-B Surface Antigen

Effect of Hepatitis B virus on Alanine Aminotransferase

M HBsAg-ve
M HBsAg+ve

Fig. 2. Effect of Hepatitis B Virus (HBV) on Alanine aminotransferase Level

Fig. 2 shows the Effect of Hepatitis C Virus
(HCV) on Alanine aminotransferase Level of
Primary Health Care Workers in Cross River
north. It was observed that the serum alanine
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aminotransferase level was significantly reduced
(p<0.05) in the subjects tested positive for HCV
when compared to the alanine aminotransferase
of subject who are not infected with HCV.
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Effect of Hepatitis C Virus on Aminotransferase levels of

20

15

10

Alanine Aminotransferase (U/L)

Health Workers

M HCV-ve
W HCV+ve

Hepatitis C Virus

Fig. 3. Effect of Hepatitis C Virus (HCV) on Alanine aminotransferase Level

4. DISCUSSION

Hepatitis B, which is caused by the hepatitis B
virus, is a serious global health problem. The
most common cause of chronic hepatitis, liver
cirrhosis, and hepato-cellular cancer is this
infection of the liver [4]. In Nigeria, it is estimated
that roughly 12% of the population is chronically
infected with HBsAg. For health care workers,
the hepatitis B virus is a significant occupational
threat. It can be avoided with the use of a safe
and effective vaccine. It is simple to believe that
health professionals should have appropriate
understanding of diseases and other health
issues due to their proximity to the health
institution. The current study was sought to
evaluate the serum alanine aminotransferase
level of Primary Health Care workers who are
reactive to Hepatitis B surface antigen in Cross
Rivers North. A vaccine against hepatitis B
infection has been available since 1982.
Hepatitis B vaccine is 95% effective in preventing
HBYV infection and its chronic consequences, and
it is the first vaccine against a major human
cancer. Vaccination rates however have been
found to be low among health care providers who
paradoxically, given their level of exposure are
supposed to have higher vaccine coverage rates.
In this study, many of the respondents had a
negative attitude towards the hepatitis B infection
and vaccine, only 9% of them have been
vaccinated and 55% were not vaccinated against
Hepatitis B Virus. According to this study, only
36% of study participants were partially
vaccinated for hepatitis B. This means that they
took less than the recommended three doses.
Furthermore, findings from other researchers
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[25-26] on health workers showed that only 37.9
and 18.1% of their respondents respectively
were reported to be fully vaccinated against
Hepatitis B infection.

This study revealed that 93% had knowledge of
the mode of transmission of hepatitis virus while
7% did not have knowledge of the transmission
of hepatitis B and C virus. Findings in the study
were higher than the reports from a study among
health workers in southern Nigeria were 68.5%
knew viral hepatitis B could be transmitted
through non sexual means and 37% knew it
could be transmitted through sexual intercourse

[27]. High risk groups comprised blood
transfusions, health care and laboratory
personnel, homosexuals, prostitutes, and

percutaneous drug abusers, infants of HBV
carrier mothers and mothers who were immuno-
compromised [28]. Despite the low compliance to
hepatitis B vaccination among Health Care
workers in Cross Rivers North, most of the health
workers, 78% knew the precautionary measures
in avoiding the contact and transmission of
hepatitis B virus. Also, 57% of the health workers
were not exposed to accidental needle prick.

Data from the study showed that 4% of Health
Care Workers in Cross Rivers North tested
positive to hepatitis B Virus while 1% tested
positive to Hepatitis C Virus. The finding that just
4% of respondents were positive for HBSAg
differed from the findings of 25.7 percent among
surgeons in a research conducted in Lagos [29],
but it was consistent with the findings of 2.18
percent and 2.4 percent in studies conducted in
Peshawar, Pakistan [30] and Korea [31]. The low
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incidence of HBsAg in this study could be due to
the patients' greater awareness of viral Hepatitis
B infection and high vaccination rates. Those
who were seropositive may have been
transferred to administrative units under the state
ministry of health, as screening for HBSAg is
done before any vaccination begins. Prevalence
of HCV recorded in this study is in accordance
with other reports of HCV prevalence for Health
Care Workers in other parts of Nigeria such as
0.4% in Kano State [32], 2.0% for Anambra State
[33] and 5.0% for Port-Harcourt in Rivers State
[34].

Data from our study shows that alanine
aminotransferase levels in subjects that tested
positive to Hepatitis B Virus was similar to
subjects that tested negative, in contrast to a
finding that showed elevated ALT [35]. This
could be associated with the histological grading
and staging of the disease. Similarly, another
study showed that higher rate of hepatitis B virus
e-antigen (HBeAg) seroconversion is associated
with increased ALT [36]. Furthermore, the
similarities in ALT level between subjects testing
negative and positive to Hepatitis B Virus can be
explained by a finding [37] which showed that up
to 40-50% of all HBeAg-positive patients may
have normal ALT levels for prolonged periods.

It was also observed that the serum alanine
aminotransferase level significantly (p<0.05)
reduced in the positive HCV subjects when
compared to the alanine aminotransferase of
subjects who were infected with HCV. This
decrease could be attributed to the extremely low
prevalence (1%) of HCV in this study. The
prevalence rate of 1% obtained from this study is
less than the World Health Organization global
prevalence rate of 3% [38]. HCV prevalence
rates in several population subgroups in Nigeria,
Africa, and the Middle East have been reported
in previous research [34]. Just like the
prevalence of 1% obtained in this study, low HCV
prevalence rates were recorded in some studies
conducted among blood donors in Kano, Nigeria
(0.40%), Namibia (0.90%), Sudan (1.90%),
Senegal (0.80%), and Ghana (0.90%) [32,34].
However, previous studies in Nigeria found
higher prevalence rates: 4.50 percent among
sickle cell disease patients receiving regular
blood transfusions in Benin, 5.70 percent among
HIV patients in Jos, 8% among university
undergraduates in llorin, 5%, and 12.30 percent
in Port-Harcourt and Benin, respectively [39-41].
High prevalence rates have also been found in
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different parts of Africa and the Middle -East. For
instance prevalence rates of 5.20%, 5.70%,
19.20% were reported among blood donors in
Ghana, Saudi Arabia and Egypt respectively [34,
42]. These variations in prevalence rates could
be due to a variety of factors. For starters, it
could be a true reflection of global regional
variation in HCV prevalence as a result of
unwholesome health practises prevalent in such
regions [43] or because of the high risk of
exposure in the particular population subgroup
studied, such as Sickle cell disease patients,
HIV/AIDS patients, commercial blood donors,
and so on. Second, it could be due to differences
in diagnostic methodologies and the accuracies
of the various tests utilised in the research.
Finally, it could be due to a birth cohort effect on
illness prevalence, which is most likely due to the
influence of recent improvements in health
practises [43].

5. CONCLUSION

Conclusively, there was a low prevalence of
Health Care Workers testing positive to hepatitis
B surface antigen (HBsAg). This study has
shown that a fair proportion of the Health Care
Workers have been vaccinated. Most of these
workers have knowledge of the mode of
transmission of the virus and precautionary
measures, and they are not exposed to
accidental needle pricks. Encouragingly the liver
enzymes of these workers were not adversely
affected as the ALT level was within normal
range.
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