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ABSTRACT

Health care services in hospitals restore health and save life, they also produce
medical waste which if poorly managed poses risk to health care workers (HCWSs)
through contacts and needlestick injuries. Hospital occupational exposure is a
potential source of pathogens of global health concerns like Hepatitis B virus (HBV).
HBYV infection increases risk of death from liver cirrhosis and cancer. Globally, about
2 billion people have evidence of past or present HBV infection, and 240 million are
chronic carriers. Pooled prevalence of HBV infection among HCWs in Kenya is 6.8
%, while the prevalence in general population is 2-5% with about 31% of people
being previously exposed. Due to the unknown magnitude and risk factors of HBV
infection among HCWs in Kisumu, this descriptive cross-sectional study was
conducted to investigate the prevalence and correlates of HBV infections among
HCWs; determine prevalence of Hepatitis B surface antigen (HBsAQ), total hepatitis
B core antibody (anti-HBc) and hepatitis B surface antibody (anti-HBS); determine
HBYV infection risk factors, needle stick injury, contact exposure, HBV immunization
status and uptake, infectious waste segregation and disposal, Personal Protective
Equipment (PPE) availability and adequacy; determine number of HCWs who have
been trained on usage of PPEs, infectious agent on waste, waste management and
determine the relationship between HBV infection verses sociodemographic and risk
factors among HCWs. A sample size of 192 was selected from total 823 HCWs.
Structured questionnaire was used to collect demographic and risk factors
information. From each consenting participants, 4.0ml of blood was collected to
determine participants HBV sero-status. Testing for HBsAg, anti-HBc and anti-HBs
biomarkers were done serially using enzyme immunoassay (EIA) method at Kenya
medical Research Institute-Human Immunodeficiency Virus Research Laboratory.
Participant median age was 34.4 years with interquartile range of 11(28-39) years,
majority were male 52.1% and 78.7% of participants were married. Among the 192
HCWs in this study, prevalence of HBV infection (positive for HBsAg) was 36
(18.8%), prevalence of anti HBc (developed immunity because of natural infection)
was 49 (25.5%) and prevalence of anti HBs (developed immunity after vaccination)
was 72 (37.5%). There were 34 (17.7%) susceptible HCWs (never infected and had
no evidence of immunization). Higher prevalence of HBV infections at 37.5% and
35.9% was found in HCWSs who had worked for less than one year and those who had
not received any dose of HBV vaccine respectively. Among the HCWs, 47.4% and
5.7% had needle stick injury and contact exposure at workplace. PPEs availability and
adequacy at 90.6 and 22.4 respectively. Medical waste was not adequately segregated
and incinerated at 29.7% and 67.2% respectively. Significant risk of exposure to HBV
infection was found among HCWs with one vaccine dose and those with no known
exposure. HCWSs who had received >2 doses of HBV vaccine (aOR, 0.03; 95% ClI,
0.01-0.10, p-value= <0.0001) had significant HBV protection. Prevalence of HBsAg
and anti HBc among HCWs in this study was about 6 and 5-fold higher than general
population, this could be attributed to high needle stick injury contact exposure and
low vaccination coverage. There should be increased surveillance on HAI like HBV
infections to identify and refer infected HCWs for clinical management, more
sensitization is required on HBV vaccination to improve HBV vaccine uptake among
HCWs. Additional studies are required to determine effect of HBV vaccine
availability on vaccine coverage and uptake; causes, effects, and prevalence of
isolated anti-HBc among healthcare workers and clustering pattern of HBV infections
among HCWs.
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CHAPTER ONE: INTRODUCTION
1.1 Background

Hepatitis B Virus (HBV) infection is a global public health problem with about 2
billion people estimated to have evidence of past or present HBV infection, and 240
million being chronic carriers of Hepatitis B surface Antigen (HBsAg), the highest
prevalence >5% noted in sub Saharan Africa, East Asia and Amazon Basin of South
America (WHO, 2015) (WHO, 2017). In 2016, mortality due to viral hepatitis was
about 1.4 million with 47% of the deaths due to HBV infection (W.H.O, 2019; WHO,
2016). Prevalence of HBV infection in Africa is on average more than 10%,
classifying the region as one of high endemic area (Amsalu et al., 2016; Anagaw et
al., 2012; Franka et al., 2009).

Modes of HBV transmission is perinatally, through percutaneous and sexual
exposures. In health care settings (HCS) occupational exposures occurs through
needle or sharp object injury, mucous membrane and non-intact skin (Pruss-Ustun et
al., 2005; Terrault et al., 2018).

Hepatitis B vaccination has proven to be a key strategy to prevent infections, the
Kenyan Government has a policy where infants are given 1% 2™ and 3™ dose of
pentavalent vaccine at 6, 10 and 14 weeks respectively to protect the child from
Diphtheria, Pertussis, Tetanus, Hepatitis B and Hib while monovalent hepatitis B
vaccine is recommended for most at risk groups like health care workers (HCWs)
(Ministry of Health, 2023).

There is low hepatitis B vaccine coverage and insufficient immunity to the virus
among HCWs due to uncompleted vaccine dosage coupled with knowledge gaps,
inadequate PPE and poor waste management process (Alege et al., 2020; Atlaw et al.,
2021; Mwangi et al., 2023). Prevalence of HBV in Kenya is between 3-8%, Human
immunodeficiency virus (HIV) disease, blood transfusion and body scarification
being potential predictors to HBV infection (Downs et al., 2023; Makokha et al.,
2023). HBV is an important occupational hazard to HCWs because of high virulence
due to its higher viral load (VL) in the blood, transmissibility in absence of visible
blood, its availability in several other body fluids and longer environmental viability
(Service, 2001). In HCS, concern is high about HBV infections on HCWSs due to

strong evidence of occupational exposure to sharps and contact with contaminated



waste (Chartier et al., 2014; Wijayadi et al., 2018). HBV is considered as Hospital
acquired infection (HAI) because unvaccinated HCWSs could acquire infection
through needle stick injury and contacts, this puts them at higher risk than the general
populations (Adeyemi et al., 2021; Shindano et al., 2017; Trepo et al., 2014).

In controlling and reducing HBV infection, hazardous waste being reservoir for
pathogens requires reliable and safe handling (Ministry of Public Health and
Sanitation and Ministry of Medical Services, December 2010). Despite HBV infection
being a public health concern globally, in middle and low income countries like
Kenya, information about its existence is not well researched, its availability and

prevention is not well documented in HCS (Hostiuc et al., 2018).

In Kenya, there is limited information about HBV prevalence among HCWs despite
the documentation that about 42.6% of health care workers has had occupational
splash, sharps, and needle stick injuries (Ministry of Public Health and Sanitation and
Ministry of Medical Services, December 2010; Ongete & Duffy, 2018). The risk of
HAI like HBV increases when basic infection prevention and control (IPC) practices
in health care settings are not well laid out and adhered to. There is limited data on

occupational exposure to HBV infection and its prevalence among HCWs in Kenya.

1.2 Statement of the Problem

Hepatitis B Virus infection is a major public health concern with changing
epidemiology due to vaccination policies, practice, and migration. The infection is not
curable if it progresses to chronic stage making the effective treatment lifelong,
concern of HBV infection is greater among high risk groups like HCWs due to their
risk resulting from occupational exposure (European Association for the Study of the
Liver. Electronic address & European Association for the Study of the, 2017). In Sub
Saharan country like Kenya where the HBV prevalence is high, individual working in
hospitals like HCWs remain susceptible to HBV infection and are at greater risk of
contracting the virus at their workplace as a result of contact with patients and waste
generated at workplace, these individuals could also spread the infections to their
family, fellow colleagues and patients (Mueller et al., 2015). Modes of transmission
for HBV includes contact and unsafe injection practices like recapping of hollow-bore
needles, poor waste segregation and disposal methods, all these are common

occurrences in health care settings thus increasing risk if HCWs are unvaccinated
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(Allegranzi et al., 2011; Amsalu et al., 2016; Mbaisi et al., 2013). Additionally, risk of
HBV infection is due to its high virulence, longer viability in environment, its
availability in most body fluids and ability to be transmitted through infected waste,
these further puts HCWs at higher risk of acquiring the infection at work setting
(Amsalu et al., 2016; Anagaw et al., 2012). Though the Government of Kenya has a
policy for pre-employment Hepatitis B vaccination for those at higher risk like
HCWs, previous studies has shown low hepatitis B vaccine coverage and insufficient
immunity to the virus due to uncompleted vaccine dosage coupled with knowledge
gaps, inadequate PPEs and poor waste management process in health care settings
(Alege et al., 2020; Atlaw et al., 2021; Mwangi et al., 2023).

There is scarce evidence concerning the prevalence of HBV infection and its
correlates among health care workers in Kenya. Understanding the magnitude and
correlates of HBV infection among this high-risk population will enlighten policy
makers and HCWs on its burden and risks factors, this will bring focus and emphasis
that is required to address any gaps that may be identified. This study aims to assess

the prevalence and correlates of HBV infection among HCWs in Kisumu County.

1.3 Objectives

1.3.1 Main Objective

To investigate the prevalence and correlates of HBV infections among HCWs in

Kisumu County.

1.3.2 Specific Objectives
To determine the prevalence of Hepatitis B surface antigen (HBsAQ), hepatitis B
surface antibody (HBsADb) and hepatitis B core antibody (HBcAb) among HCWs
in Kisumu County.
To determine HBV infection risk factors: (i) Needle stick injury and contact
exposure among HCWs, (ii) HBV immunization status and vaccine uptake among
HCWs in Kisumu County, (iii) Infectious waste segregation and disposal in health
care settings, (iv) PPEs availability and adequacy to HCWs.
To determine the number of HCWs who have been trained on: (i) usage of PPEs,
(i1) Infectious agent on waste (iii) Waste management.
To determine relationship between the positivity for HBV  versus
sociodemographic (age, gender, marital status, years of service, cadre) and risk

factors (history of needle stick injury and contact exposure, HBV immunization

3



status and vaccine uptake, waste segregation and disposal methods, PPEs

availability, and adequacy.

1.4 Research Questions

I.  What is the prevalence of HBsAg, HBsAb and HBcAb among HCWs in
selected health facilities in Kisumu County?

ii.  What is the level of HBV infection risk factors: (i) Needle stick injury and
contact exposure among HCWs, (ii) HBV immunization status and vaccine
uptake among HCWs in Kisumu County, (iii) Infectious waste segregation and
disposal in health care settings, (iv) PPEs availability and adequacy to
HCWs.?

iii.  What is the number of HCWs who have been trained on: (i)usage of PPEs,
(i1)Infectious agent on waste (iii) Waste management?

Iv. ~ What is the relationship between the positivity for HBV versus
sociodemographic (age, gender, marital status, years of service, cadre) and risk
factors (history of needle stick injury and contact exposure, HBV
immunization status and vaccine uptake, waste segregation and waste disposal

method, PPEs availability, and adequacy?

1.5 Justification

Documented evidence shows that close to 65.7% of HCWs have had occupational
exposure to body fluids, 36.0% of the exposures are due to contact and percutaneous
injury this exposes HCWs to HBV infection than the general population (Amsalu et
al., 2016; Anagaw et al., 2012; Auta et al., 2017). HCWs are predisposed against
HBV infections due to low awareness of HBV serostatus, suboptimal HBV
vaccination uptake and low HBV seroprotective rates among HCWs (Mwangi et al.,
2023; Tunnage et al., 2021). Despite availability of treatment policies and
antiretroviral (ARVs) drugs to treat HBV, the drugs are inaccessible to many HCWs
coupled with paucity of data to adequately describing the burden of HBV infections
among HCWs in Kisumu County. Surveillance of HBV infection among high-risk
populations like HCWs is essential to record the size of this infection and factors that
are associated with it among HCWs to enable development and implementation of
effective preventive measures to address the gaps. Moreover, by itself, surveillance
through studies like this seeking to determine the correlates (prevalence and risk

factors) of HBV virus infection which is considered an hospital acquired infection can
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lead to reduction in health-care-associated infection through awareness creation and

addressing the gaps contributing to the increased risks of HAL

1.6 Significance of the Study

This study has brought the much-required evidence and data on the burden of HBV
infection and highlights risk factors that contributes to the burden of the HBV among
the HCW. Evidence from this study, which will be presented to public health officials,
decision-makers, and other stakeholders is informative on the burden of HBV
infection among HCWs in Kisumu and has recommended prevention measures

amenable to HCWs in Kisumu County.

1.7 Limitation of the Study

This study was done in 2021, during this time COVID 19 outbreak was at its peak in
Kenya, due to this, there was a lot of fucus on infection prevention to mitigate
COVID 19 infections, in as much as this may have influenced the findings on the

compliance with training on PPES, waste segregation and disposal.

Also, during this COVID19 period the government issued recommendations that
elderly populations and those with comorbidities should work from home so we may
have missed some eligible health care workers at the facilities. Being that this was a
crossectional study we missed some eligible health care workers who were off duty
and those who were working at night, the study design also did not look if there is any
clustering pattern of HBV infection among HCWSs or among hospitals. The results
from this purposive sample of facilities cannot be generalized across all health
facilities nationally and therefore, a national survey covering both public and private
facilities would provide a more precise estimate of HBV infections among HCWSs in
Kenya. We only assessed HBV exposures that are related to health care settings
therefore the generalizability is limited to the studied health facility related exposures.
Health care workers are not done for thorough pre-employment medical examination
so it’s difficult to point if the infections observed in this study occurred before or after

employment.



CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction

Hepatitis B virus is a small enveloped partly double stranded nucleic acid (DNA)
hepatotoxic virus belonging to the hepadnaviridae family, its genome encodes
HBsAg, HBcAg, the viral polymerase and the HBx protein (Kotha et al., 2018; Trepo
et al., 2014). This virus circulates in serum as a 42-nm, particle, with an outer
envelope component of HBsAg and an inner nucleocapsid component of hepatitis B
core antigen, HBcAg (WHO, 2015). The incubation period of HBV infection ranges
between 1-6 months with approximately 70% of acute infection being asymptomatic
while symptomatic hepatitis present with nonspecific symptoms like fatigue,
anorexia, nausea, right upper quadrant discomfort, and jaundice(Jeng et al., 2023).
Due to long incubation period of HBV and being that most of infected patients are
asymptomatic, this disease can easily spread among high-risk populations like HCWs.
The routes of transmission for HBV include prenatally from infected mothers to
neonates, sexual transmission, blood transfusion, or dialysis/organ donation, unsafe
injections, and contact. Its natural progression and disease spectrum is varied and
depend on host and viral risk factors, in some people, chronic hepatitis B (CHB) is
inactive and does not lead to significant liver disease while in about 15-40% of people
it may be progressive liver fibrosis that presents with liver cirrhosis and hepatocellular
carcinoma (HCC) (Liang, 2009). In the last 2 decades, the incidence of HCC has
increased globally and is accounts for 75-85% of total liver cancer, it’s now among
top 5 most frequent cancer with increased annual mortality of about 300 000—500 000
persons yearly, with this high incidence more efforts should be put in place to
diagnose and prevent its source more so among predisposed populations like HCWs
(Lavanchy, 2004; Li et al., 2022).

Serological testing is essential for diagnosis and monitoring HBV infection, several
viral antigens and their respective antibodies can be detected in serum after infection
with HBV(Jeng et al., 2023). Different serologic “markers” or combinations of
markers can be used to detect and identify different phases of HBV infection,
determine whether a patient has acute or chronic HBV infection, is immune to HBV
because of prior infection or vaccination, or is susceptible to infection (Kotha et al.,
2018; Trepo et al., 2014). The presence of HBsAg, a protein on the surface of HBV

that appears in blood and can be detected in high levels in serum during active acute



or chronic HBV infection. The presence of HBSAgQ indicates that the person is
infectious, the body normally produces antibodies to HBsAg as part of the normal
immune response to infection, this protein is used to make hepatitis B vaccine
(Ceesay et al., 2022).

The HBsAg test is used in conjunction with other blood tests like hepatitis B surface
antibody (anti-HBs) and total antibody to hepatitis B core antigen (anti-HBc) to allow
the detection of the virus and the stratification of the disease phase, presence of total
hepatitis B core antibody (anti-HBc) appears at the onset of symptoms in acute
hepatitis B and persists for life, its presence indicates previous or ongoing infection
with HBV in an undefined time frame people who have immunity to hepatitis B
vaccine do not have anti HBc (European Association for the Study of the Liver.
Electronic address & European Association for the Study of the, 2017). presence of
anti-HBs is interpreted as indicating recovery and immunity from HBV infection, it
also develops in a person who has been successfully vaccinated against hepatitis B.
Among vaccine responders who completed a vaccine series, anti-HBs levels can
decline over time, however the majority are still immune and will mount a response
when exposed to HBV.(Kao, 2008). Serum or plasma is the specimen of choice for
serological tests to detect HBV antigen or antibodies for diagnosis (Krajden et al.,
2005).

2.2 Prevalence of Hepatitis B virus (HBV) infections among HCWs

The burden and HBV infections among HCWs has been documented for more than 5
decades, HCWs were recognised to be at high risk of HBV infection as an
occupational hazard, in 1970 HCWs were found to be 10 times at high risk of HBV
infection than the general public, the risk of transmission in HCS is mostly from
patients to HCWs and less commonly from HCWs to patients (Pappas, 2021)
(Service, 2001). HBV specifically present as an important occupational hazard to
health care workers due to its ease of transmission and longer environmental stay for
more than 7 days (Service, 2001). Chronically infected HBV curriers are able to
transmit the virus to susceptible host through contact with their blood and body
secretions making health care personnel to be at higher risk due to the exposure
through contact with infectious waste and needle stick injury (WHO, 2017). The risk
of acquiring HBV infection in HCS could occur through transmission of the virus
from HCWs to patients, patients to HCWs, patients to patients or from HCWs to
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HCWs if basic IPC measures are not well laid and adhered to (MOH., 2010). HBV
infection among HCWs could contribute to community transmission of HBV
infection (Mabunda et al., 2022). A study on HBV infection among US army HCWs
found 5.0% positivity rate among officers taking care of patients with higher
positivity among those who had longer work duration in surgical care centers (Segal
et al.,, 1976). Hepatitis B virus remain a major public health problem among
developing countries, in Africa, studies have documented the prevalence of HBV
among HCWs and medical waste handlers in Tanzania 7.0%, Mozambique 5.1%,
Uganda 8.1%, Ethiopia waste handlers 1.3% (Amsalu et al., 2016; Mabunda et al.,
2022; Mueller et al., 2015; Ziraba et al., 2010). In Kenya, the metanalysis showed
pooled prevalence of HBV is 7.8% putting the country one of the highest in the
region(Makokha et al., 2023).

The studies have shown that with proper implementation and adherence to universal
and standard precautions could reduce the transmission of HBV between HCWs to
patients and vice versa(Lewis et al., 2015). Despite this high prevalence, there is no
published national review on the sero-epidemiology of HBV studies, there is also
paucity of data on the prevalence and corelates of HBV infection among HCWs in

Kenya.

2.3 Risk factors associated with Hepatitis B virus infection among HCWs.

Health-care workers (HCWs) are at four-fold increased risk of acquiring HBV
infections compared to the general public, the main risk factors to contract HBV
infection for HCWs is direct contact with infectious materials in waste, especially
HBV-infected blood or via a needle stick injury with HBV-contaminated body fluids,
transmission of HBV in HCS may occur through percutaneous and mucocutaneous
and sometimes, through exposure to other body fluids (Dannetun et al., 2006; Pruss-
Ustun et al., 2005). In countries where HBV prevalence is high, most of its
transmission occurs at childhood and early adulthood, a significant proportion of
people who work in high risk areas like hospitals remains susceptible to HBV and is,
therefore, at risk of contracting the virus during their adult age (Jha et al., 2012,
Ziraba et al., 2010). Risk factors like needle stick injury, contact exposure, failure to
be vaccinated, poor waste management and non-adherence to standard and additional
infection prevention and control measures predisposed HCWs to blood borne

pathogens like Hepatitis B infection (Shindano et al., 2017).
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2.4 Needle stick injury and contact exposures among health care workers.
Healthcare workers worldwide are at risk of exposure to contaminated blood and body
fluids, this accidental exposure could occur through mucocutaneus contacts (contact
with nonintact skin, mucosa of the mouth or eye) or percutaneous injury (scalpel
blade or sharp object cut or needlestick penetrate the skin ) contaminated with
bacteria, parasites, yeasts, or viruses like Hepatitis B virus (Tarantola et al., 2006).
Globally there is limited data about the burden of percutaneous injury and mucosal
membrane contacts among HCWSs, a met analysis study found 65.7% pooled lifetime
and 48.0% 12-month prevalence of occupational exposure to body fluids, exposure
was largely due to percutaneous injury, which had an estimated 12-month prevalence
of 36.0% (Auta et al., 2018).

In 2005, the Kenya health workers survey to determine HCWSs readiness to provide
HIV/AIDS services found that 16.9% of the HCWs has experienced possible exposure
past 12 months, this exposures could lead to acquisition of HIV, hepatitis or other
blood born pathogen infection(National AIDS and STD Control Programme, 2006).
HBV can spread in health care setting through accidental or occupational exposure,
Improper waste management may lead to needle stick injury thus predisposing HCW
to infections (Lewis et al., 2015; Shehu et al.,, 2019). Studies in Africa have
documented some scientists accept 5% of all HIV infections are due to unsafe
injections (Zhu et al., 2019). It has been estimated that annually above three million
HCWSs experience percutaneous injury and contact exposure with contaminated
object, these could result to over 66, 000 HBV infections that could lead to morbidity
worldwide (Pruss-Ustun et al., 2005). Hepatitis B virus is also a transfusion
transmissible infection (TTI). Studies from Homabay, Kisumu and Siaya shows that
overall TTI (HIV, HBV, HCV, and Syphilis) prevalence of 9.4% with Hepatitis B
virus has the highest prevalence and most common TTI (Roien et al., 2021; Sapkota et
al., 2014). HCWs handing these samples and tests need should adhere to proper
infection prevention measures to avoid occupational exposure (percutaneous injury or
mucocutaneous contact) from the samples that are brought for screening before
transfusion. HCWs who get exposed to HBV infections should receive Postexposure
prophylaxis (PEP) with hepatitis B immune globulin (HBIG). Additionally, hepatitis
B vaccine series should be considered for occupational exposures post evaluation of

HBYV serostatus of the source and HBV vaccination and vaccine immune status of the



exposed person (Service, 2001). However, these tests and PEP are hard to reach in
low- and middle-income country like Kenya due to high cost, knowledge gap, lack of
surveillance system and low infrastructural and testing capacity in low and mid-level

hospitals.

2.5 HBV vaccination for Health care workers

Vaccination has been proven to be effective in prevention of HBV, susceptible
household members and sexual partners with CHB are at higher risk of HBV infection
and should be vaccinated ("WHO Guidelines Approved by the Guidelines Review
Committee," 2015). In Kenya horizontal transmission rather than vertical transmission
plays a significant role in the epidemiology of Hepatitis B viral infection. Universal
infant immunization is now recognized as the ideal strategy for the early long-term
control of chronic HBV infection and its sequelae like cirrhosis and liver cancer
(Ministry of Health, 2013).

Since the major route of transmission of Hepatitis B in Kenya is child to child
(horizontal transmission) rather than peri-natal transmission, Hepatitis B vaccination
at birth has no significant advantage over Hepatitis B vaccination started at 6 weeks of
age, in the reduction of HBV infections of young children. Infants are vaccinated with
3 doses of Hepatitis B vaccine in combination vaccines containing diphtheria &
tetanus toxoids, and haemophyllus influenza type b. Monovalent Hep B vaccine is
recommended for the prevention of hepatitis b in health workers and other risk groups
in three scheduled doses administered at 0,4 and 6 months (Ministry of Health, 2023).
Studies have shown low HBV vaccine uptake and considerable number of HCWs
have not been fully vaccinated thus remain susceptible to contracting HBV infections
(Amsalu et al., 2016; Reynolds et al., 2018). Even though post vaccination testing for
anti-HBs is not recommended in any guideline, it should be considered for high-risk
group like HCWSs because evidence shows that about 10% of healthy adults do not
mount an anti-HBs response to the primary immunization and non-responders should
receive a repeat three-dose (1 month apart) course of vaccination to give rise to
protective antibody levels ("WHO Guidelines Approved by the Guidelines Review
Committee,” 2015). In 2002, Kenya introduced universal hepatitis B vaccine for
infants however this vaccine is not routinely available for the adult populations
pointing to the low vaccine uptake (Sapkota et al., 2014). This study assessed the

relationship of HBV infection and their associations of age, gender, HBV
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immunization, duration of exposure, marital status, education, occupation, and

trainings.

2.6 Health Care Waste Management

Health care services and related activities in hospitals restore health and save life
(Reynolds et al., 2018). These activities also produce hazardous (contaminated) and
non-hazardous (non-contaminated) waste which if poorly managed are potential HAI
like infection with HBV (Chartier et al., 2014). Exposure to infectious waste may lead
to transmission of variety of infections such as typhoid, hepatitis C Virus (HCV),
hepatitis B Virus (HBV), Human Immunodeficiency Virus (HIV), Escherichia coli,
staphylococcus aureus, and pseudomonas aeruginosa among others (Sapkota et al.,
2014). HBV, HCV and HIV accounts for most cases of occupational exposures due to
their high virulence and prevalence (Franka et al., 2009). The WHO recommends
hand hygiene, injection safety, proper waste management, safe cleaning of
equipment’s, improved access to safe blood and training of health care workers as
preventive measures to HBV infection in health care settings ("WHO Guidelines

Approved by the Guidelines Review Committee," 2015).

Knowing and understanding the type, quantity and location of waste produced in a
health care facility is an important first step to its safe disposal, all HCWs should be
familiar with waste produced and its channel of disposal (Chartier et al., 2014). There
is limited data on global knowledge of HCWs on HBV infection, risk, prevention, and
waste management. In Afghanistan there is knowledge gap, low HBV vaccine uptake
and poor attitude towards HBV prevention (Roien et al., 2021). In Nigeria, there is
sub-optimal health care workers knowledge on hand hygiene, practice and training

(Shehu et al., 2019)

2.7 Availability and Adequacy of PPE in Healthcare Settings.

In Ethiopian and India, despite availability of policies and there is poor performance
pertaining to standard precautions and poor adherence to use of PPE either due to
resource constrain and knowledge gap(Zhu et al., 2019). There is need to strengthen
formal and on job training, provide adequate resources to improve and implement
targeted infection prevention strategies. This study assessed the HCW knowledge on

waste management and risk of hepatitis B transmission.
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2.8 Conceptual Framework

This conceptual framework originated from the research literature based on the need
to document the prevalence of HBV infection among HCWs. The framework explains
the relationship between Hepatitis B virus infection and risk factors, which is the
dependent variable and the independent variables like sociodemographic
characteristics and risk of exposure to HBV infections. Sociodemographic
characteristics like age, sex, year of service and marital status could influence HBV
infectious status. HCWs who have been in service for longer years may have had
more instances of accidental needle stick injury and contact exposures. Subsequently
being that HBV infection could be transmitted through sexual contacts, being married

could increase the risk of HBV infection among the HCWs.

Occupational risks like needle stick injury, contact exposures, lack of vaccination of
HCWs, infectious waste management and disposal, availability, and adequacy of
PPEs to HCWs and training of HCWs on PPEs usage, waste management and
infectious agent in the waste could predispose HCWs on getting HBV infection. Poor
waste segregation and disposal methods could lead to increase in contact exposures
and needle stick injuries that predisposes the health care workers against acquiring
infections like HBV.

HBV immunization among HCWs is one of the effective HBV prevention strategies
for high-risk group like HCWs, it’s been documented that there is low HBV vaccine
coverage and completion rate among HCWs, this predisposes HCWs on acquiring the
infection. Policies on vaccination, infection prevention and control, waste
management and surveillance system for HCWs on HAI are intervening to minimize
the risk of infection. However, these intervening variables require implementation and
adherence to achieve its effects. This study sought to demonstrate the relationship
between dependent variables of HBV infection, risk factors and the intervening

variables like policies and independent variables.
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CHAPTER THREE: METHODOLOGY
3.1 Study Design
This was a descriptive cross-sectional study conducted in one year (between May
2020 to April 2021) to determine the prevalence of Hepatitis B surface antigen
(HBsAg), hepatitis B surface antibody (HBsAb) and hepatitis B core antibody
(HBcADb) among HCWs in selected health facilities in Kisumu County, Kenya.

3.2 Study Sites

This study was conducted in nine high-patient volume public health facilities located
in each of the 7 sub counties in Kisumu County, they provide quality primary and
referral medical care services, medical education, and training for health care workers
in the county and have different structural establishments depending on the levels.
These hospitals generate all types of medical waste; the nature and type of medical
waste being handled in each hospital vary depending on the hospital capacity and type
of medical services/procedure they offer. The study hospitals comprised of sub
county referral hospitals, county referral hospitals and a teaching and referral hospital
as described below.

3.2.1 Jaramogi Oginga Odinga Teaching and Referral Hospital (JOOTRH)

This hospital is in Kisumu central sub county, Kondele Ward, it is the largest teaching
and referral hospital in Kisumu County, and according to KHIS there were 285,166
patients seen in this hospital in the year 2021. It serves as a referral hospital for all the
counties in Western Kenya and students from the medical universities and colleges
also used it for student’s practicum experience. The hospital offers the following
medical services: general outpatient (OPD), inpatient (IPD), maternity, pharmacy,
laboratory special clinics (ear, nose, and throat (ENT), eye, TB and leprosy, sexually
transmitted diseases (STI), psychiatry, orthopedic, occupational therapy, dental,
physiotherapy, surgical, obstetrics/gynecology and pediatric) maternal and child
health (MCH), family planning (FP) clinic and mortuary services, among others. The
facility has a total 336 staff members of which 294 are clinical health care workers, 40

support staff and two mortuary staff.

3.2.2 Kisumu County Referral Hospital (KCH)
This hospital is in Kisumu Central Sub County, Market Milimani ward and is the

second largest referral hospital in Kisumu County. In 2021 the hospital served a total
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of 150,891 patients and offers the following medical services: general outpatient
(OPD), inpatient (IPD), maternity, pharmacy, laboratory, special clinic (Ear nose and
throat (ENT), TB and leprosy, psychiatry, orthopedic, occupational therapy, dental,
physiotherapy, surgical, obstetrics/gynecology and pediatric) maternal and child

health (MCH), family planning (FP) clinic and mortuary.

The facility has a total 226 staff of which 204 are clinical health care workers, 21 are

support staff and one mortuary staff.

3.2.3 Muhoroni county Hospital

This hospital is in in Muhoroni sub county, it is the largest public hospital in
Muhoroni sub-County. In 2021 it served a total of 12,579 patients, it offers the
following medical services: general outpatient (OPD), inpatient (IPD), maternity,
pharmacy, laboratory special clinic (TB and leprosy, orthopedic) surgical, maternal&
child health (MCH), family planning (FP) clinic, mortuary. The facility has a total 35
staff, 34 clinical health care workers and one support staff.

3.2.4 Ahero County Hospital

This hospital is in located in Nyando Sub County and is the largest referral hospital in
the sub-County. In 2021 it attended to 78,743 patients and offers the following
medical services: general outpatient (OPD), inpatient (IPD), maternity, pharmacy,
laboratory special clinic (, TB and leprosy, physiotherapy,) maternal& child health
(MCH), family planning (FP) clinic and mortuary services among others. The facility

has a total 51 staff, 47 clinical health care workers, 3 support staff and 1 mortuary.

3.2.5 Gita Sub County Hospital

This hospital is in Kisumu East sub county, Kajulu ward and serves as the largest
hospital in the sub-County. In 2021 it served a total of 16,977 patients. This hospital
offers the following medical services: general outpatient (OPD), inpatient (IPD),
maternity, pharmacy, laboratory special clinic (TB and leprosy, physiotherapy,)
maternal& child health (MCH), family planning (FP) clinic among others. The facility

has 10 clinical health care staff.

3.2.6 Chulaimbo Sub County Referral Hospital
This hospital is in Kisumu west Sub County and serves as the referral hospital in the
sub-County. In 2021 it attended to a total of 24,806 patients. It offers the following
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medical services: general outpatient (OPD), inpatient (IPD), maternity, pharmacy,
laboratory special clinic (TB and leprosy, eye clinic, orthopedic, occupational therapy,
physiotherapy and surgical) maternal& child health (MCH), family planning (FP)
clinic, mortuary among others. The facility has a total 40 staff of which 35 are clinical

health care staff and five are support staff.

3.2.7 Nyakach County Hospital

This hospital is in Nyakach Sub County. It serves as the referral hospital in the sub-
County. In 2021 it attended to 14,342 patients, the facility offers following medical
services: general outpatient (OPD), inpatient (IPD), maternity, pharmacy, laboratory,
special clinic (TB and leprosy, occupational physiotherapy,) maternal& child health
(MCH), family planning (FP) clinic among others. The facility has a total of 54 staff

of which 49 are clinical health care workers and five are support staff.

3.2.8 Kombewa Sub County Hospital

This hospital is in Seme Sub County and serves as the largest referral hospital. In
2018 the facility offered services to 51, 391 patients. The medical services offered in
the facility are general outpatient (OPD), inpatient (IPD), maternity, pharmacy,
laboratory special clinic (TB and leprosy, orthopedic, occupational therapy,
physiotherapy, pediatric) maternal& child health (MCH), family planning (FP) clinic
among others. The facility has a total 84 staff of which 77 are clinical health care

workers and seven are support staff.

3.2.9 Lumumba Sub County Hospital

This hospital is in Kisumu central county, Shauri Moyo Kaloleni ward where serves
as Sub County hospital. In 2018 the facility offered services to 81,287 patients. It
offers the following medical services: general outpatient (OPD), inpatient (IPD),
maternity, pharmacy, laboratory special clinic (TB and leprosy, orthopedic,
occupational therapy, physiotherapy, pediatric) maternal& child health (MCH),
family planning (FP) clinic among others. The facility has a total 30 staff of which 23

are clinical health care workers and seven are support staff.

3.3 Study Population
The study targeted 192 health care workers (nurses, doctors, clinical officers,
laboratory technologists, mortuary technicians, HIV testing counsellors and medical

waste handlers.
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3.4 Inclusion Criteria
The following inclusion criteria was used to include participants in the study:
i.  The study participants should be 18 years of age and above.
ii.  All medical waste handlers (Cleaning hospital, waste transporters handling
waste, linen cleaners, mortuary cleaners)
iii.  Health care workers (Nurses, clinical officers, Doctors, Clinical officers,
Laboratory technologists)

iv.  Consent to be in the study and sample collected.

3.5 Exclusion Criteria
i.  Patients on treatment for Hepatitis B Virus
ii.  Individuals who self-report to be known HBV positive.
iii.  Staff members who are on leave or off duty at the time of the study

3.6 Sample Size Determination
There were total of 823 HCWs in the selected hospitals, being that these are high-
patients volume public hospitals in Kisumu County, they had corresponding high
number and carder of HCWs to match the work volume. Sample size representative of
the number of HCWs offering services in the selected health facilities was estimated,
Cochran formulae for estimating sample size in prevalence studies was used (Arya et
al., 2012) with estimation of 14.6% prevalence, 5% precision at 95% confidence
interval. The final sample size was 192 which is 23.3% (192/823) of total health care
workforce in the selected facilities has been calculated using Cochran formula below:
N=Z2P (1-P)/d?
Where N is the sample size

Z is the standard normal variate at confidence level of 95% (1.96)

P is the prevalence of HBV in health care workers 14.6%. Reference anti HBC
among HCW(Wijayadi et al., 2018).

D is the level of precision (sampling error) (5%)
Therefore,
N=Z*P (1-P)/d?
=(1.96) 2*0.146(1-0.146)/ (0.05) 2
=191.5944215
The sample size will therefore be 192 study participants.
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3.7 Sampling

Probability proportional to size (PPS) sampling was used to determine the number of
health care workers to be sampled in each selected health facility and departments
(clinics). Departmental duty roster was requested from facility/ departmental in
charges, simple random sampling from duty roster was used to select study

participants until required sample size is reached per facility and clinic.

3.8 Data Collection Procedures

After obtaining informed consent from participant, the following data was collected
from the participants using structured questionnaire: (i) HCWs socio-demographic,
(ii) training of HCWs on PPE usage, infectious agent on waste and waste
management, (iii) HBV infection risk factors: Percutaneous injury or mucocutaneous
contact exposure among HCWs, HBV vaccine uptake and immunization status among
HCWs, waste segregation and disposal of infectious waste in health care settings,

(iv)availability and adequacy of PPE to HCWs.

3.8.1 Pilot study (validation of the questionnaire)
To evaluate the language, comprehension, and flow of questions, stability of

measures, a pilot study was done at Railways dispensary.

3.9 Laboratory Procedures

3.9.1 Samples collection transportation and storage.

Qualified and well-trained phlebotomist collected 4.0 ml of venous blood in a 4ml
ethylene-diamine-tetra-acetic acid (EDTA) (Becton, Dickinson and Company,
Franklin Lakes, New Jersey, USA) from the consented study participants, the sample
vacutainer was labelled with participant serial number. The whole blood was triple
packed and transported in a cool box within 4 hours of collection to and transported in
a cool box to Kenya Medical Research Institute, Human Immunodeficiency Virus-
Research (KEMRI-HIV-R) Laboratory serology section located at Clinical research
Centre (CRC) next to JOOTRH for processing and testing. Whole blood in EDTA
was centrifuged at 3,500 rpm for 10 minutes, plasma was harvested and stored at -

20°C until testing was done.

3.9.2 Laboratory Analysis
Evaluation of HBV infection was based on three biomarkers: hepatitis B surface

antigen (HBsAg), antibodies against hepatitis B surface antigen (anti-HBs), and

18



antibodies against total hepatitis B core antigen (anti-HBc). All tests and quality
controls were performed by a qualified, trained, and competent assessed laboratory
scientists according to the manufacturer’s instruction and recommendation in an ISO
15189 accredited laboratory. Prior to testing plasma samples and reagents were

brought to a room temperature.

3.9.3 Testing for current HBV (HBsAQ) infection

This was done using Murex HBsAg version 3 kit. Substrates and wash fluids were
prepared. Wells were prepared equivalent to the samples to be tested, 192 for samples
and 2 for controls (positive and negative), 25ul of Sample diluent was added to each
into each well, 75uL of samples or controls was added to the respective wells. To
avoid possible cross-contamination during the sample addition, control specimens
were dispensed into their respective wells only after all the test specimens have been
dispensed, plates were covered and incubated for 1 hour at 37°C +-1°C, 50ul of
conjugate was added to each well and plates Shaked using a plate shaker for 10
seconds, wells were covered and incubated for 30 minutes at 37°C+-1. After
incubation plates were washed 5 times, inverted and excess fluid tapped out using
absorbent paper, immediately after washing the plate 100ul of substrate solution was
added to each well. Plates were covered with the lid and incubated for 30 minutes at
37 °C +/- 1°C while colour develops. A purple colour developed in wells containing
reactive samples, 50ul stop solution (0.5M - 2M Sulphuric acid) was added to each to
each well using the multichannel pipette. Absorbance was read at 450nm using
620nm to 690nm as the reference wavelength. Instruments was blanked on air with no
plates inside. Manufacturer recommended software program calculated the cut offs

and gave interpretation of results as Negative or positive depending on the cut-offs.

3.9.4 Testing for Immunity to HBV infection (Anti HBS)

This was done using anti-HBs using ETI-AB-AUK-3 Diasorin anti-HBs EIA Kit.
Briefly, microwells sufficient for all 192 samples and 2 controls (positive and
negative) were prepared, calibrators, and control samples were placed in the wells.
Plasma samples and controls were added to microwells coated with antigen. Excess
sample was removed by washing. Enzyme conjugate (peroxidase) was added to the
wells and incubated. Excess conjugate was removed by washing. Substrate was then

added and incubated. A stop solution (sulfuric acid) was then added to halt the
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reaction. Absorbance levels (615-630 nm) in the microwells were then measured by
the instrument spectrophotometer. Results were compared with the calibrators using a
test-and kit-dependent formula to ascertain whether the test result was reactive,

equivocal, or nonreactive.

3.9.5 Testing for Past Exposure to HBV infection (Anti HBc)

This was done using Murex anti-HBc (total) kit. Working substrates and wash fluids
were prepared. Wells were prepared equivalent to the samples to be tested, 192 for
samples and 2 for controls (positive and negative), 50ul of Sample diluent was added
to each into each well, 50 puL of samples or controls was added to the respective wells
with controls being dispensed into their respective wells only after all the test
specimens have been dispensed, plates were covered and incubated for 30 Minutes at
37°C +-1°C. After incubation plates were washed, inverted and excess fluid tapped
out using absorbent paper, 50ul of conjugate was added, and plates incubated at 37°C
for 30 minutes. Plates were washed, inverted and excess fluid tapped out using
absorbent paper, immediately after washing the plate 100ul of substrate solution was
added to each well. Plates were covered with the lid and incubated away from direct
light for 30 minutes at 37 °C +/- 1°C, after 30 minutes, 50pul stop solution was added
and incubated for 15 minutes. Absorbance was read at 450nm using 620nm to 690nm
as the reference wavelength. Instruments was blanked on air with no plates inside.
Manufacturer recommended software program calculated the cut offs and gave

interpretation of results as Negative or positive depending on the cut-offs.

3.10 Data Management and Analysis

Paper and electronic records with participant personally identifiable information
(PID) were stored in a lockable cabinet only accessible to the study principal
investigator, computer with participants data was password protected, excel data was
also password protected. Data was collected in room with door and lock for visual and
audio privacy. Before data analysis, data was de identified to remove all PID (client
name) each client was assigned a code instead of client name. Data analysis was done
on deidentified data, all data for dissemination i.e manuscript and thesis did not have
PID. Data was analysed using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA).
Results were summarized using descriptive statistics. Logistic regression models were

used for bivariate and presented as odd ratios (OR) with 95% confidence intervals
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(CI). Multivariable analyses were performed for factors attaining p-values <0.2 in
bivariate analysis to determine independent factors associated with HBV infection
(positive for HBsAg or anti-HBc) among HCWs and presented as adjusted OR (aOR).
A threshold p-value of less than 0.05 was considered statistically significant. The

models were adjusted for age and gender.

3.11 Ethical Considerations

Study approval was sought from the Board of Postgraduate Studies, Jaramogi Oginga
Odinga University of Science and Technology. Ethical approval was sought form
Jaramogi Oginga Odinga teaching and referral Hospital (JOOTRH) Ethics Review
Board, followed by a research permit from National Commission for Science
Technology and Innovation (NACOST]I) Permission to conduct the study was sought
from Kisumu County Director of health and medical superintendents of respective
study health facilities. Participation in the study was voluntary and informed consent
was obtained from the consented participants. Participants were assured that
information obtained during the study were to be kept confidential. All laboratory
testing was performed at no cost to the participants and were borne by the study. In
addition, individuals negative for HBsAg, anti HBc and anti HBs were be offered free
HBYV vaccination by the County Government of Kisumu through Kenya Expanded
Programme on Immunization (KEPI) while those found positive were referred to the
clinicians in their respective health facility for management and further investigations
and follow up. Information obtained at any course of the study are kept confidential,
on-site training was given to HCWs on how to handle, transport, and dispose of
medical waste and about possible infectious agent that can be encountered in medical

waste handling.
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CHAPTER FOUR: RESULTS

4.1 Socio-demographic characteristics of HCWs in Kisumu County

Table 4.1

Socio-demographic characteristics of the study population (N=192)

Frequency

Variables (N) Percent (%0)
Sex
Female 92 47.92
Male 100 52.08
Age (years)
20-29 65 33.85
30-39 83 43.23
40-49 23 11.98
>50 21 10.94
Marital status
Single 37 19.27
Married 151 78.65
Widowed/Separated/Divorced 4 2.08
Years of service (years)
Lessthan1 8 4.17
1-5 85 44.27
6-10 51 26.56
>10 48 25
Cadre
Doctors 8 4.17
Clinical Officer 29 15.1
Nursing officer 39 20.31
Laboratory technologist 55 28.65
Mortuary attendance 7 3.65
HIV testing counsellor 17 8.85
Medical waste handlers 37 19.27

Values are presented as numbers and proportions (%)

The median participants age was 34.4 years with interquartile range of 11 (28-39),

majority of participants 43.2% had age ranging between 30 to 39 years. Most

participants 52.1% were male while higher proportion 78.7% were married. On years

of service, 44.3 % had 1 to 5 years of service while lower proportion 4.17% had

worked for less than 1 year. Top four highest cadre who participated in this study

were laboratory technologist, Nursing officer, medical waste handlers and clinical
officers at 28.7%, 20.3%, 19.3% and 15.1% respectively as shown in Table 4.1
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4.2 HBV Risk factors among HCWs in Kisumu County
Table 4.2
HBV Risk factors among HCWs in Kisumu County (N= 192)

Variables Frequency Percent (%)
HBV Vaccine uptake
3 doses 69 35.9
2 doses 15 7.8
1 dose 30 15.6
Not vaccinated 78 40.6
History of exposure
Needle Stick Injury 91 47.4
Contact Exposure 11 5.7
No Known Exposure 90 46.9
Training on PPE usage
No 141 26.6
Yes 51 73.4
Training on infectious agent on waste
No 130 67.7
Yes 62 32.3
Training on waste management
No 134 69.8
Yes 58 30.2
Availability of PPEs
No 18 9.4
Yes 174 90.6
Adequacy of PPEs
No 149 77.6
Yes 43 22.4
Proper waste segregation
No 135 70.3
Yes 57 29.7
Waste disposal Method (Incineration)
No 63 32.8
Yes 129 67.2

Values are presented as numbers and proportions (%); PPEs, personal protective
equipment; HBV, Hepatitis B Virus.

Table 4.2 shows that higher proportion 53.1% of HCWSs has had either contact or
needle stick injury exposure at workplace, there was low HBV vaccine completion
rate with only 43.8% having received >2 vaccine doses while 40.6% of HCWs not
receiving any dose meaning they are susceptible. Majority 73.4% of HCWs had been
trained on PPE usage during COVID 19 mitigation response while only 32.3% and
30.2% had been trained on infectious agent on waste and waste management
respectively. Whereas 90.6% of health care workers agreed that PPEs are generally

available within the work settings, 77.6% felt that they were inadequate.
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There was poor waste segregation as only 29.7% of waste were segregated as per the
recommended guidelines of separating the infectious waste from the general waste
and having sharps in sharp boxes. Only 67.2% of the facilities were having access to
incinerator either at site or through waste networking to dispose infectious waste at
the facility.
4.3 Prevalence of HBV Biomarkers among HCWs in Kisumu County, 2020 (N=
192)

Table 4.3.1

Interpretation of serologic markers: Hepatitis B virus infection status and

corresponding percentages among HCWs in Kisumu country, 2020 (N= 192)

Total Total
Clinical status HBsAg anti Anti Action taken n (%)
HBs HBc
linked to 36
Current infection Positive  Negative Positive  hepatitis B
. (18.8)
directed care
Resolved infection offered
) . . . . 49
(immune after Negative Positive Positive  counselling and (25.5)
infection) reassurance '
offered
Immune Negative Positive Negative counselling and 72
(immunization) g g g (37.5)
reassurance
Susceptible
(Never infected and no . . : vaccinated 34
. Negative Negative Negative
evidence of g g g through KEPI (17.7)

immunization)
Counselled and
Isolated core antibod . . . referred for
. y Negative Negative Positive -
(Indeterminate) further  clinical

advice

1(0.5)

HBsAg, hepatitis B surface antigen; Anti-HBc, hepatitis B core antibody; Anti-
HBs, hepatitis B surface antibody.
Among the 192 HCWs in this study, point prevalence of HBV (current infection) was

36 (18.8%) while lifetime prevalence (developed immunity because of natural
infection) was 49 (25.5%). There were 72 (37.5%) HCWs who developed immunity
after vaccination while 34 (17.7%) were susceptible (never infected and had no

evidence of immunization) Table 4.3.1.
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Table 4.3.2
Prevalence of hepatitis B virus markers among HCWs in Kisumu County, 2020 (N= 192)

Prevalence of HBsAg Prevalence of Anti-HBs Prevalence of Anti-HBc

Biomarker Biomarker Biomarker
Characteristic N % (95%Cl) N % (95%Cl) N % (95%Cl)
Cadre
Doctors 2/8  25.0(3.19-65.1) 5/8 62.5(24.5-91.5) 3/8 37.5(8.5-75.5)
Clinical Officer 6/29 20.7 (8-39.7) 19/29 65.5(45.7-82.1)  14/29 48.3 (29.5-67.5)
Nursing officer 8/39  20.5(9.3-36.5) 25/39 64.1(47.2-78.8) 15/39 38.5(23.4-55.4)

Laboratory technologist ~ 7/55  12.7 (5.3-24.5) 41/55 74.6 (61.0-85.3) 18/55 32.7 (20.7-46.7)

Mortuary attendance 0/7 0.0 (0-41.0) 4/7 57.1(18.4-90.1) 4/7 57.1(18.4-90.1)
HTS counsellor 5/17  29.4 (10.3-56) 6/17 35.3(14.2-61.7) 8/17 47.1(23.0-72.2)
Waste handlers 8/37 21.6(9.8-38.2) 21/37 56.8 (39.5-72.9)  24/37 64.9 (47.5-79.8)

Years of service (Years)

<1 3/8  37.5(8.5-75.5) 4/8 50.0 (15.7-84.3) 6/8 75.0 (34.9-96.8)

1-5 13/8 15.3 (8.4-24.7) 51/85 60.0 (48.8-70.5) 31/85 36.5(26.3-47.6)
5

6-10 10/5 19.6 (9.8-33.1) 38/51 74.5(60.4-85.7) 26/51 51.0(36.6-65.3)
1

>10 10/4  20.8 (10.5-35.0) 28/48 58.3 (43.2-72.4) 23/48 47.9 (33.3-62.8)
8

HBYV Vaccine uptake

1 dose 4/30 13.3(3.8-30.7) 20/30 66.7 (47.2-82.7)  25/30 83.3 (65.3-94.4)

2 doses 4/15 26.7 (7.8-55.1) 8/15 53.3(26.6-78.7) 9/15 60.0(32.3-83.7)

3 doses 0/69 0.0 (0.0-5.2) 69/69 100.0 (94.8-100) 0/69 0.0 (0.0-5.2)

Not vaccinated 28/7 35.9 (25.3-47.6) 24/78 30.8(20.8-42.2) 52/78 66.7 (55.1-76.9)
8

Values are presented as number (%0); Cl, confidence interval;, HBsAg, hepatitis B surface
antigen; Anti-HBc; hepatitis B core antibody; Anti-HCV, antibody hepatitis C virus; HBV,
Hepatitis B Virus; HTS, HIV testing services.

Highest prevalence of HBsAg was in HCWs who had worked for less than one year
37.5% (95% CI: 8.5-75.5), HBV unvaccinated HCWs 35.9% (95% CI: 25.3-47.6) and
HIV testing counselors 29.4% (95% CI: 10.3-56).

Anti HBc prevalence was highest among HCWs with one dose of HBV vaccine
83.3% (95% CI: 65.3-94.4), those with less than one year in service 75.0% (95% CI:
34.9-96.8) and HBV unvaccinated HCWs 66.7% (95% ClI: 55.1-76.9).
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There is moderate HBV immunity or recovery level among HCWs, the carders with
highest anti HBs positivity were laboratory scientist 74.6% (95% CI: 61.0-85.3),
clinical officers 65.5% (95% CI:45.7-82.1) and Nursing officers 64.1% (95% CI:
47.2-78.8). HTS counselors had the lowest immunity or recovery level at 35.3% (95%
Cl: 14.2-61.7). Prevalence of hepatitis B virus Biomarkers among HCWs is presented
in Table 4.3.2.

4.4 Factors associated with Current HBV infection among HCWs in Kisumu
County

Table 4.4
Factors associated with current HBV infection among HCWs in Kisumu County

Characteristic HWC (%) N (%) OR (95% CI) p-value aOR (95% CI) p-value
Overall N (%) 36 (18.8)

Cadre

Doctors 8(4.2) 2 (25.0) 1

Clinical Officer 29 (15.1) 6 (20.7) 0.78 (0.12-4.90)  0.793

Nursing officer 39 (20.3) 8 (20.5) 0.77 (0.13-4.59) 0.778

Laboratory 55 (28.7) 7(12.7) 0.44 (0.07-2.61) 0.364

technologist

Mortuary attendance 7 (3.7) 0 (0.0)

HTS counsellor 17 (9.9) 5 (29.4) 1.25(0.19-8.44)  0.819

Waste handlers 37 (19.3) 8 (21.6) 0.83(0.14-4.91) 0.835

Sex

Male 92 (47.9) 12 (12.0) 1 1

Female 100 (52.1) 24 (26.1) 2.59 (1.21-5.54) 0.014 3.22 (1.06-9.75) 0.039

Years of service (years)

<1 8(4.2) 3(37.5) 1 1

1-5 85 (44.3) 13(15.3) 0.30(0.06-1.42) 0.128 0.56 (0.08-3.98) 0.56

6-10 51 (26.6) 10(19.6) 0.41(0.08-1.99) 0.267 1.89 (0.127- 0.607
21.55)

>10 48 (25.0) 10 (20.8) 0.44 (0.09-2.15) 0.31 1.61(0.1-25.91) 0.738

HBYV Vaccine uptake

Not vaccinated 78 (40.6) 28(359) 1 1

1 dose 30 (15.6) 4 (13.3) 0.27 0.028 0.31 (0.06-1.54) 0.153

>2 doses 84 (43.8) 4 (4.8) 0.09 <0.0001 0.05(0.01-0.20) <0.0001

History of exposure

Needle Stick Injury 91 (47.4) 8 (8.8) 1 1

Contact Exposure 11 (5.7) 0 (0.0) 1(-) 1(-)

No Known Exposure 90 (46.9) 28 (31.1) 4.69 (2.00-10.98) <0.001 5.37 (1.81- <0.001
15.92)

Values are presented as number (%); OR, odds ratio; aOR, adjusted odds ratio; 95%
Cl, confidence interval; HBV, Hepatitis B Virus; HTS, HIV testing services.
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Table 4.4 shows that female HCWs were more likely to have current HBV infection
compared to their male counterparts (aOR, 3.22; 95% CI, 1.06-9.75, p-value< 0.05).
Additionally, HCWs without a history of known exposure had increased odds of
current HBV infection compared to those with a previous needle stick injury (aOR,
5.37; 95% ClI, 1.81-15.92, p-value< 0.001). However, HCWs who reported receiving
>2 doses of HBV vaccination had reduced likelihood of current HBV infection. (aOR,
0.05; 95% CI, 0.01-0.20, p-value <0.001) respectively. None of the other
sociodemographic characteristics were associated with current infection of HBV
among HCWs.
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4.5 Factors associated with lifetime exposure to HBV infection among HCW in

Kisumu County, 2020.
Table 4.5

Factors associated with lifetime exposure to HBV infection among Health care workers in

Kisumu County, 2020.

Characteristics HCW (%) N (%) OR (95%ClI) p-value aOR (95% CI) p-value
Age
20-29 65 (33.9) 25385 1 1
30-39 83 (43.2) 35(42.2) 1.17 (0.60-2.26) 0.649 1.18 (0.37-3.77) 0.784
40-49 23 (12.0) 14 (60.9)  2.49 (0.94-6.60) 0.067 1.77 (0.28-11.37) 0.547
50-59 18 (9.4) 10 (55.6)  2.00 (0.70-5.75) 0.198 3.41 (0.33-34.81) 0.301
>=60 3(1.6) 2 (66.7) 3.2 (0.28-37.15) 0.352 0.27 (0.01-7.98) 0.452
Carder
Doctors 8(4.2) 3(37.5) 1 1
Clinical Officer 29 (15.1) 14 (48.3)  1.56 (0.31-7.75) 0.59 0.72 (0.05-10.26) 0.811
Nursing officer 39 (20.3) 15(38.5)  1.04 (0.22-5.01) 0.959 0.49 (0.04-6.59) 0.589
Laboratory
] 55 (28.7) 18(32.7)  0.81(0.17-3.78) 0.789 0.527
technologist 0.47 (0.05-4.87)
Mortuary
7(3.7) 4 (57.1) 2.22 (0.28-17.63)  0.45 0.578
attendance 0.39 (0.02-8.56)
HTS counsellor 17 (9.9) 8 (47.1) 1.48 (0.27-8.27) 0.654 0.73 (0.05-9.71) 0.811
Waste handlers 37(19.3) 24(64.9) 3.08(0.63-14.98)  0.164 2.00(0.17-22.84) 0.578
HBYV Vaccine uptake
Not vaccinated 78 (40.6) 52 (66.7) 1 1
1 dose 30 (15.6) 25(83.3) 2.5(0.86-7.28) 0.093 6.25 (1.29-30.30) 0.023
<0.000
0.06 (0.03-0.14)
>2 doses 84 (43.8) 9 (10.7) <0.0001 0.03 (0.01-0.10) 1
History of exposure
Needle Stick
Injury 91 (47.4) 37(40.7) 1 1
Contact Exposure 11 (5.7) 2 (18.2) 0.32 (0.07-1.59) 0.165 0.10 (0.01-1.40) 0.087
No Known
0.011
Exposure 90 (46.9) 47(52.2) 1.59 (0.89-2.87) 0.12 3.55 (1.34-9.43)

Values are presented as number (%); OR odds ratio; aOR, adjusted odds ratio; ClI,

confidence interval.

In logistic regression analysis shown in table 4.5 above, HCWs who received a single

dose of HBV vaccination had increased likelihood of lifetime exposure to HBV
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infection compared to HCWs without history of vaccination (aOR, 6.25; 95% ClI,
1.29-30.30, p-value<0.05). Conversely, HCWs who reported receiving >2 doses of
HBV vaccination had reduced likelihood of lifetime exposure to HBV infection
compared to those without HBV vaccination (aOR, 0.03; 95% ClI, 0.01-0.10, p-value=
<0.0001). None of the other socio-demographic characteristics were significantly

associated with current infection of HBV in HCWs.

4.6 HBV Prevalence by vaccine status among HCWs in Kisumu County
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Figure 2: HBV Prevalence by vaccine status among HCWs in Kisumu County

Figure 2 above shows that HBV prevalence was highest 35.9% among healthcare
workers who had not received any dose of HBV vaccine, those who had received one
dose of vaccine had 13.3% infection rates and those who received two doses of HBV
vaccine had HBV prevalence of 26.7%. Notably, none of the 69 HCWSs who reported
receiving all the three required doses of HBV vaccination had HBV infection.
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CHAPTER FIVE: DISCUSSION
Indeed the burden of HAI like Hepatitis B infection is high in developing sub-Saharan
African countries like Kenya (Allegranzi et al., 2011).This study revealed high
prevalence of HBV infection among the HCWs in Kisumu County, Kenya. The
overall prevalence of current HBV infection (HBsAg positivity) was 18.8 %, and
exposure to HBV infection (anti-HBc positivity) was 25.5%. HBV infection was high
among HCWs who had worked for less than 1 year at 37.5%, HBV unvaccinated
HCWs at 35.9%, HIV testing counselors at 29.4% and HCWSs who received 2 doses
of vaccine at 26.7%. This high HBV prevalence confirms that despite the availability
of guidelines and treatment options, occupational risks related to hepatitis virus
exposure is still a major concern for those who work in the hospital and handle
hospital waste (Shiferaw et al., 2011). Though Kenya has made strides in the fight
against hepatitis, with adoption of national guidelines on hepatitis and treatment being
made available, more still need to be done to have access to diagnosis and primary
healthcare to those chronically infected with hepatitis. The prevalence of HBV
infection among HCWs in this study is higher compared to 2.7% prevalence in
general population (Ly et al., 2016). Other studies on HBV infection rates in Kenya
and Africa among HCWs also found lower prevalence: pooled prevalence in Africa
6.8%, Kenya 4.0 %, southern Ethiopia 1.3%, north west Ethiopia 6.0 %, Tripoli Libya
2.3% and 6.3% in Addis Ababa, (Amsalu et al., 2016; Anagaw et al., 2012; Atlaw et
al., 2021; Franka et al., 2009; Kisangau et al., 2019; Shiferaw et al., 2011). A study in
Kisumu, Siaya and Homabay county found that the prevalence of HBV among
adolescent was 3.4% while dual infection of HBV and HIV among patients presenting
with jaundice in Kisumu county hospital clinic, one of our study site was 47% (Awili
et al., 2020; Otedo, 2004). Most of the hepatitis B studies are not targeting HCWs,
there are few studies that highlight the burden of hepatitis in this most at risk
population, HCWs if infected may spread the infections to their colleagues, families

and patients leading to unsafe health care (Allegranzi et al., 2011).

The high prevalence in this study could be attributed to increased HBV risk of
exposure on HCWs, this study also highlighted that 47.4% and 5.7% of HCWs has
had either needle stick injury or contact exposure, inadequate trainings on waste
management and infectious agent found in waste, poor infection prevention

infrastructure, low Hepatitis B virus vaccine coverage and low-adherence to proper
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waste segregation and disposal of infectious waste as shown in table 4.2. Exposure to
infected waste at health care setting is a predisposing factor to many infections
including HBV, the high positivity and exposure to HBV infection coupled with
inadequate infection prevention and controls measures highlighted in this study
provides further evidence that HCWs have a high risk of becoming infected with
HBYV through their occupation(Mueller et al., 2015; Ziraba et al., 2010).

This study found low training coverage on waste management, infectious agent on
waste and inadequacy of PPE at 30.2%,32.2%, 22.4% respectively. These could be
the cause to high needle stick injury, contact exposure and poor adherence to standard
precautions. If personal are not well trained and they lack relevant PPEs that help
protect them, there is increased risk of exposure to infection at work setting (Auta et
al., 2017). In response to the high positivity and risk of exposure against HBV
infection, The Ministry of Health Kenya has put in place the safeguards to lessen the
risk of injury. These include provision of policies and guidelines, adoption of
universal and precautions, use of puncture resistant, leak proof, and labelled or color-
coded waste containers and bin liners. In addition, devices have been developed to
reduce injuries including retractable needles and syringes with a sliding sheath
(Ministry of Health, 2023).

To reduce the exposures in the health care settings, health care system administrators
should fully adopt infection prevention and control guidelines, ensure availability,
accessibility, and adequacy of necessary PPEs to HCWSs. Consequently, IPC trainings
should be done to all health care workers with provision of annual refreshers to fully
address the findings on inadequate HCWs capacity building, poor adherence on IPC
standard and additional precautions to reduce HAI risk in hospitals (Kisangau et al.,
2019; Sapkota et al., 2014; Zhu et al., 2019).

This study found the prevalence of HBsAb among HCWs was 37.5%, these
participants were successfully immunized (recovered from infection or successfully
vaccinated) while 17.7% are susceptible (never infected and no evidence of
immunization). The carders with high immunization rates were laboratory
technologists 74.6%, clinical officers 65.5%, and Nursing officers 64.1%. Laboratory
technologists were the highest immunized carder, this concurs with a study in

Mozambique where 77% of laboratory technicians were vaccinated (Mabunda et al.,
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2022), the high vaccination rate in this carder may be attributed to the implementation
of laboratory quality management system and international organization for
standardization ISO 15189 which required that all laboratory personnel to be
vaccinated against blood borne pathogens (Aoyagi, 2004). Kenya introduced
universal hepatitis B vaccine for infants and administered birth dose immunization
since 2002, However, nationwide hepatitis B vaccination program for high-risk
groups including HCWs has not been in place(Ministry of Health, 2023). In hepatitis
B endemic countries where people have high rates of natural immunity, providing
universal HBV vaccination for HCWs is often discussed because of questionable cost

effectiveness of this preventive measure(Pellissier et al., 2012).

The low HBV immunity rate and non-completion of vaccine doses is has been
documented before and could be attributed to poor knowledge among health care
workers on the risk of infectious agent on waste that warrant the need for HCWs
protection through vaccination and availability and accessibility of HBV vaccine to
HCWs, though this study did not collect data on vaccine availability future studies
should collect this information to see if it contributed to low vaccine coverage and
completion rates (Amsalu et al., 2016; Harun et al., 2022; Kisangau et al., 2019). The
benefit of vaccination as HBV infection prevention measure has been documented
(Mast et al., 2005), this study also found HCWs who are fully vaccinated had 0% of
infection while higher rates of HBV infection was in unvaccinated HCWs at 35.9%.
Findings in this study confirmed the benefits of vaccination HCWs could greatly
reduce the infection rates and highlights the need to capacity build HCWs on the
benefits of completing the dosage and need to avail the vaccine for all health care
workforce. Significant risk of lifetime exposure to HBV infection was noted among
HCWs with one vaccine dose, those with no known exposure while significant HBV
protection was seen in HCWSs who had adequate PPE. A study in Southern Ethiopia
found HBV lifetime exposure was higher in medical waste handlers older than 40
years (Amsalu et al., 2016) while population based Azar cohort study found that all
age groups were exposed to HBV. In Eastern Ethiopia, there was higher prevalence of
HBYV infection in trainees (Pouri et al., 2020; Tesfa et al., 2021). There is need to have
remedial measures that is aimed at reducing this high lifetime exposure rates by
capacity building HCWs, availing proper infrastructure for infection prevention and

control, strengthening HBV vaccination and proper surveillance for HAI in all

32



healthcare settings. Policy should be revised to enforce mandatory HAI pre-
employment screening and vaccination for personnel working in healthcare settings.

All the study participants got their results, the 36 participants positive to HBV
infections were referred to health facilities of their choice for clinical review and
further management, the 49 participants who had resolved infections and 72 who were
fully immunized were counseled and reassured while the 34 participants who were
susceptible got their vaccination through KEPI. There was one participant who had
isolated core antibody, this could have resulted from: (i) false anti-HBc positive test,
(i) past HBV infection, (iii) occult HBV infection (Wu et al., 2017). There was need
to know if the participant with isolated core antibody had ever become
immunosuppressed or had chemotherapy, this participant was referred to clinicians

for further clinical management Table 4.3.1.
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CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

Prevalence of HBsAg and anti HBc among HCWs in this study was about 6 and 5-
fold higher than general population, the prevalence was higher among HCWs who
had worked for less than one year, HBV unvaccinated HCWs and HIV testing
counselors. This provides further evidence that HCWs have a high risk of becoming
infected with HBV, the high HBV positivity and exposure may be due to high needle
stick injury, contact exposure and low HBV vaccine coverage and completion rates

among HCWs.

There was suboptimal training of HCWs on waste management, infectious agent on
waste and PPE usage coupled with PPE inadequacy that may have led the high needle
stick injury, contact exposure and poor waste management observed in this study.

This study found low HBV vaccine coverage and vaccine dose completion among
HCWs. subsequently, there was high HBV infection rate among HCWs who had
neither been vaccinated nor completed hepatitis B vaccine dosage. Significant
relationship was also observed between immunization status and positivity for HBV.
This confirms the benefit of HBV vaccination by showing that fully vaccinated
HCWs have low risk of HBV infection.

6.2 Recommendations
6.1.1 Practice and policy
There should be increased surveillance on HAI like HBV infections to identify HBV

infected HCWs and refer them for clinical management.

Ministry of Health (MOH) should sensitize health care workers on HBV vaccination

to improve HBV vaccine uptake.

Adequate PPEs should be provided to HCWs; training should be done to HCWs on
PPEs usage, waste management and infectious agent on waste to reduce occupational

exposure to HBV infection.

6.1.2 Further studies
Additional studies are required to determine effect of HBV vaccine availability on
vaccine coverage and uptake; causes, effects, and prevalence of isolated anti-HBc

among healthcare workers; clustering pattern of HBV infections among HCWs.
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Appendix 5: Map of the study Hospitals.
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Appendix 6: Informed Consent Form
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health care workers and medical waste handlers. This study will help us to determine
the prevalence of HBV infections among health care workers (HCW) and waste
handlers (MWH). Understand the HCW/MWH knowledge on waste management,
risk of hepatitis B transmission and immunization status. Determine the distribution of
hepatitis B infection in various sub county, county and teaching and referral hospitals
in Kisumu County. Determine relationship between the positivity for HBV and age,
gender, immunization status, occupation, and duration of exposure. If you decide not
to take part, your normal work will not change. The information that you provide is
very important for the Ministry of Health, county government of Kisumu and the
study principal investigator as the evidence from this study apart from the academics
benefit to the PI, the findings will be presented to public health officials, decision-
makers, and other concerned bodies to inform the burden of HBV infection among the
health care workers and recommend prevention measures amenable to our local health
care settings.

Steps

We will ask a few short questions, like your name, age, your department of work,
cadre, trainings undertaken, asses knowledge on (waste management, Personal
Protective equipment, HBsAg etiology and prevention) and vaccination status, we
will draw blood about 5.0 ml of venous blood in a 6.0 ml vacutainer tube with a clot
activator from the consented study participants for Hepatitis B surface antigen
(HBsAQ), and hepatitis B surface antibody (anti-HBs) at KEMRI HIV R Laboratory.
We will talk to you about the results and what it means, your results will also be given
to you. I will put a serial number but not your name on the on the container with the
blood. This will make sure your information is private.

Risk

If you take part, your risks are small. The tools we will use to collect blood are clean
and safe. You may feel pain when your blood is taken. There may be a bruise. Please

contact the clinic if you see any swelling where the blood was taken. Gains
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The results may help develop better systems at our health facility for infection
prevention and control to enable our health care workers and waste handlers have a
better environment as they deliver the services to the clients. For those who test
negative and have not been vaccinated, HBsAg vaccine will be given to them.
Confidentiality

Every effort will be made to keep your information private and risk of loss of
confidentiality is minimal. Any sample from you or information about you will be
identified only by code. The link between your name and code will be kept in a secure
location and only a few study staff can have access to it to match up results if needed.
We will not use your name or identify you personally in any report from this project.
Voluntary participation

Your taking part in the questionnaire and taking of blood for testing is voluntary. It is
your own choice. You are free to not answer any of the questions for any reason at
any time. You do not have to take part in testing if you do not want to.

You may stop taking part in testing at any time, without the risk of losing your work,
your working schedule or working environment. There is no direct cost to you for
taking part in this study.

If you feel, you have been harmed by taking part, or have any questions you may
contact the Study PI:

Name Institution Phone number

Frankline Otieno Mboya | Study Pl 0720304739

If you have any questions on what your rights are as a study participant, you

may contact the Secretariat for the Ethical Review Committee:

Name Institution Phone number

JOOTRH ETHICS | JOOTRH 0723421452/0733877977
OFFICE

JOUST ETHICS | JOUST

OFFICE
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Do you agree to participate in this study? (Participant provides verbal response to
study Research assistant Provider indicates response on the Recency Surveillance
Form).

If you accept to participate sign here:
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Appendix 7: Instruction on filling data collection tool

Indicator definition _Hepatitis B Virus infection status and risk factors among health

care workers and medical waste handlers in selected health facilities in Kisumu count

Kenya

1.

Serial Number: Put the serial number of the study participant, first letters 2 coded
of the site followed by serial number. Site codes are as follows.

JO- Jaramogi Oginga Odinga Teaching and Referral Hospital

KC-Kisumu County referral Hospital

MU- Muhoroni county Hospital

AH-Ahero county Hospital

GI-Gita Subcounty Hospital

CH-Chulaimbo county Hospital

NY-Nyakach county hospital

© N o o b~ w0 DN PE

KO-Kombewa subcounty Hospital

9.  LU-Lumumba sub county Hospital

Example The first study participant in Kisumu County Hospital is KC- 0001/20, the

numbering continues serially till the last participant.

N o o~ e D

10.
11.
12.

Health facility- Indicate the name of the health facility where the study is curried in
Participant name — Indicate the full name of the study Participant

Department — Indicate the health department where the study participant work
Date of birth-Indicate the date of birth of the participant i.e. DD/MM/YY

Sex _ Indicate the study participant sex i.e. M for Male and F for female

Carder _Indicate N for nurses, C for clinical officers, L for lab techs, D for doctors,
and MW for medical waste handlers.

Consented- Indicate Y if client has consented, N if Not given consent, NC if not
given consent. Indicate Y if 6 ML sample collected and P if sample was collected
but not 6 ML and N if sample was not collected.

Vaccinated before — Indicate Y if ever vaccinated and N if never vaccinated.

Dose completed- Indicate Y if dose completed and N if not completed.

Dose not completed- Indicate the doses received in numerical i.e. 1,2,1&2,

History of Exposure- Indicate NS if had needle stick injury, CN if had contact

exposure, N if no any known exposure.

48



13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

PPE Available- Indicate Y if all the PPE are available-N if not available (Medical
personnel (Gloves, Sharp containers) Waste handlers (Aprons, Heavy duty gloves)
PPE adequate Indicate if the PPE is adequate for all the personnel in the rotter.
Training on PPE done-Indicate Y if full module of training on PPE was done
including demonstration, O if only orientation was done and no demonstration, D
if demonstration only was done, N if there was no any form of training.

Training on infectious agent in Waste_  Indicate if training has been done on
infectious agent in waste; Indicate Y if full module of training on infectious agent
in waste was done, O if only orientation was done, N if there was no any form of
training.

Training on Waste Management. Indicate Y if full module of training on waste
management was done including demonstration, O if only orientation was done
and no demonstration, D if demonstration only was done, N if there was no any
form of training.

Results _ HBsAg _ Indicate P if positive for HBsAg, N if Negative for HBsAg and
| if indeterminate.

Results _anti HBs__ Indicate P if positive for HBsAg, N if Negative for HBsAg
and | if indeterminate

Consented for vaccination _ Indicate NC if no consent for vaccination and C if
consented for vaccination

Vaccinated today_ Indicate Y if vaccinated and N if not vaccinated

0 month _Indicate lot number of the vaccine and expiry date, from row number 8
downwards put date DDMMYYYY of 1st vaccination if the vaccination was done
and N/A if vaccination was not done

1 month _Indicate lot number of the vaccine, expiry date, from row number 8
downwards put date DDMMYYY'Y of 2nd vaccination if the vaccination was done
and N/A if vaccination was not done

émonth Indicate lot number of the vaccine, expiry date, from row number 8
downwards put date DDMMYYYYY of 3rd vaccination if the vaccination was done
and N/A if vaccination was not done

Vaccination card given_ Indicate Y if vaccination card was given and N if
vaccination card was not given.

Daily waste Segregation _Indicate Y if waste is segregated daily N if waste is not

segregated daily.
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27. Waste disposable method _ Indicate | if infectious waste if incinerated, O if open
burning, B if burying and R if recycled.
28. Comment _ indicate any other comments you may be having.
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Appendix 8: List of Facilities Visited

The following Health facilities were visited for this study.

Jaramogi Oginga Odinga Teaching and Referral Hospital
Kisumu County referral Hospital

Muhoroni county Hospital

Ahero county Hospital

Gita Subcounty Hospital

Chulaimbo county Hospital

Nyakach county hospital

Kombewa subcounty Hospital

© ®© N o g k&~ D

Lumumba sub county Hospital
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Appendix 9: Data Collection tool
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