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Risk factors of Hepatitis B Transmission in
North West Bank: A Case-Control study
By
Inam Mohammad Sobuh
Supervisor
Dr. Zaher Nazzal, MD, ABCM

Abstract

Background: Hepatitis B virus (HBV) infection is a significant health
problem in Palestine where the risk factors for the disease transmission and

their relative contributions are not well studied.

Objectives: The main objective of the study is to find out the risk factors of
hepatitis B transmission among the household contact in the north areas of
the West Bank; in order to prevent and control this prevalent health

problem.

Methods: A prospective case-control study was implemented; 100 hepatitis
B virus seropositive cases and another 100 seronegative controls.
Univariate analysis and logistic regression model were performed to

examine probable risk factors of acquisition of hepatitis B infections.

Results: Univariate analysis showed HBV case-patients were more likely
to report having history of blood transfusion, dental visits, hospitalization,
Hejamat, sharing shaving equipments, intravenous drug use, and living
abroad. The logistic regression model revealed history of dental visits to be

the most significant risk factor, (P value <0.001, OR 5.6; 95% CI 2.8-11.1).
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Conclusion: The presence of these risk factors emphasizes the need for
both increasing the use of hepatitis B vaccines and risk-targeted public
health education. Development and enforcement of appropriate infection
control guidelines for dental care services are important to prevent HBV
transmission. Further research with more sample size is recommended to

further explore the rare risk factors.



Chapter One
Introduction and Literature Review
1.1 Background:

Communicable diseases remain a significant public health problem
despite the progress in diagnosis, treatment, and prevention, the widespread
use of antibiotics and vaccination. Nowadays, sexually transmitted diseases
(STDs); food borne diseases; emergence of antimicrobial resistant bacteria;
vector borne diseases and vaccine preventable diseases are still considered

of high concern at both national and international levels'".

Hepatitis B virus (HBV) infection is widely present worldwide,
approximately one third of the world’s population has been exposed to the
virus and an estimated 400 million people are chronically infected @
Approximately 25% of them may be exposed to death due to chronic liver

disease or hepatocellular carcinoma (HCC) ©

HBYV infection is the leading cause of acute and chronic hepatitis.
Whereas acute infection may last for several months, chronic infection is
often lifelong and can lead to liver failure, cirrhosis and HCC " The high
HBYV related morbidity and mortality create global substantial burden of

the disease.



1.1.1 Biological characteristics of the infectious agent

HBYV is an enveloped DNA virus from the Hepadenaviridae family,
structurally it consists of partially double stranded DNA, and neocleocapsid
core antigen (HBc Ag) that encloses the viral DNA, The viral envelope
encoded by the S gene that represents hepatitis B surface antigen (HBsAg).

See Figure 1.

HepatitisB e antigen

DNA polymerase

HepatitisB core

antigen (HBcAg) I HepatitisB
surface antigen
(HBsAg)

Partially double-stranded DNA

Figure 1: Structure of the Hepatitis B virus

Hepatitis B envelop antigen (HBeAg) is a circulating peptide, Which
is derived from the core gene, and then it is modified and exported from
liver cells, serving as a marker of active viral replication as it is

substantially related to its infectivity -



The immunogenicity and antigenicity of the virus' envelop can be
retained after the exposure to either ether, acid ( PH=2.4 for 6 hours) or
heat (98°C for 1 minute or 60°C for 10 hours). However these conditions
can't be used for the virus inactivation because of incomplete destruction of
the virus if its concentration is high, while the antigenicity of the HBsAg
can be destroyed by exposure to 0.25% of sodium hypochlorite for 3
minutes, and the virus infectivity can be completed by boiling of the serum
for 2 minutes, autoclaving (121°C for 20 minutes) or dry heat at 160°C for
1 hour. These facts are important in infection prevention and control being

used as significant step (with the vaccination) toward HBV eradication ® .

1.1.2 Pathology

The clinical manifestation of the liver disease ranges from acute
(including fulminent hepatic failure) to chronic hepatitis B (CHB), cirrhosis

and HCC.

Acute HB diagnosis in adults is based on clinical features that vary
from mild to fulminent form and may last from 6 weeks to 6 months, as
jaundice (yellowing of skin and eyes), dark urine, fatigue, nausea, and
vomiting with abdominal pain. While in infants it is mostly asymptomatic,
jJust 5-15% of children from 1-5 years old may produce typical illness. The
laboratory criteria of acute HB are anti-HB core antibodies (anti HBc- IgM)

positive or hepatitis B surface antigen (HBs Ag) positive ©.



No symptoms are associated with CHB, but its diagnosis depends on
laboratory investigations of the virus serological markers; specifically
when HBs Ag test is positive for at least 6 months, or Anti- HBc (IgM)
negative with positive result of one of the following tests: HBsAg,
HBeAg, HBV DNA®). The inflammatory destruction of the hepatocytes
accompanied by progressive fibrosis, and the extent of fibrosis determine
the prognosis and the severity of the disease, and continuous destruction
lead to liver chirrhosis which can be defined as a diffuse destruction of the
hepatocytes which is the end stage of the liver disease, characterized by

high morbidity and mortality "

1.1.3 Natural History:

The patient with HBV infection may develop acute icteric infection
(30-50% of them) that may lead to complete clearance of the disease and
life-long immunity, but alternatively the host may develop chronic

infection .

Based on viral-host interaction, the HBV infection has three stages:
immune tolerant phase, immune clearance phase, inactive carrier phase

with or without viral reactivation.

. Immune tolerant phase: the patients remain HBeAg positive after
the acute infection, with high level of serum HBV DNA, normal
ALT with little or no symptoms, and minimal histological activity

in the liver. This phase may last for 2-4 weeks mostly among



children or young adults but may last much more (perhaps for
years) among adults. In this phase the patient is highly contagious

and can transmit the disease easily "

Immune-clearance phase: the patients lose toleregenic effect, and
the immune- mediated lyses of the infected hypatocytes become
active with increasing levels of ALT and decrease in serum HBV
DNA. This may last for several months to years, and then it is

followed by the carrier phase ®-

Carrier phase: in which sero-conversion of the HBeAg to HBeAb,
and low level of HBV DNA or even undetectable reflecting no or
low replication effect of the virus, normal ALT, and no to mild
hepatic injury. The inactive carrier may last for several years or life-
long, then the patients can spontaneously resolve from the disease
and develop HBsAb. However, reactivation of the chronic
infection, spontaneously or by immuno-suppresion induction, could
occur with high level of ALT and HBV DNA, and moderate to

severe liver histological damage -



1.1.4 Epidemiology

The prevalence of HBV carrier varies worldwide according to the
region, and categorized by WHO into low, intermediate and highly

endemic areas 'V . See Fig 2.

HBsAg Prevalence

W =% - High
B 2-7% - Intermediate
B «2% - Low

Figure 2: Geographic distribution of chronic HBV infection®.

o HBYV High endemic areas: mainly in developing countries, such as
Sub-Saharan Africa, South East Asia, China and Amazon Basin
regions, where more than 8% of the population is HBV carrier and
70-95% have past or present HBV infection. This indicates high
asymptomatic infection during infancy and childhood, and chronic

. . . . 11
liver disease and hepatic carcinoma " .

o HBV moderate endemic areas: parts of Eastern and Southern
Europe, Middle East region, Japan, and part of South America,
whereas 10-60% of the population has evidence of hepatitis

infection, and 2-7% are chronic carriers. In these arecas mixed



patterns of transmission exists during infancy and early childhood

and adulthood V-

o HBYV low endemic areas: mainly in developed countries as in North
America, Northern and Western Europe and Australia where 5-7%
of the population have HBV infection and 0.5-2% of them are
chronic carriers. In this category, the infection occurs during the
adolescence and adulthood specially in high- risk groups; injection
drug users (IDU), homosexual males, health care workers (HCW),

and patients on blood transfusion or hemodialysis .

In the Middle East region, the prevalence of HBV carrier among
adults varies from low (<2%), to intermediate (2-5%), to high (>5%). For
example, Bahrain is among the low endemic area with a prevalence of 0.9-
1.25%, while Libya and Emirates are with intermediate prevalence, but
Republic of Yemen is highly endemic of HBV (18.5% of the population).
In Palestine, the prevalence of HBV carrier is 5-6% (this number is before

1997), while it is 1%in Israel .

Palestine has been categorized as HB moderate endemic area. The
incidence rate decreased from 0.98 per 100,000 in 2008 to 0.5 in 2009, then
increases to 1.1 per 100,000 population in 2010, to decrease to 0.9 in 2011,
while the incidence rate of the carriers was 39.37 per 100,000 population in
2008 decreased to 35.1 in 2009 and increased to 36 per 100,000 population
in 2010, then decreased to 29.3 per 100,000 in 2011"?. These numbers are



expected to shift to the left in the future after the adoption of the universal
infant vaccination in 1992 into the Palestinian Expanded Program of
Immunization, and the strong surveillance policy that is being implemented

by the ministry of health (MoH).

1.1.5 Mode of transmission:

Hepatitis B virus is transmitted through percutaneous or mucosal
contact with infected blood or body fluids. Infection can occur perinatal,
1.e. from mother to child during childbirth, through household and sexual
contact, sharing of infected needles and through occupational or medical

14).
exposure ¥

In countries with high hepatitis B prevalence, transmission occurs
mainly perinatally and horizontally during early childhood, while in low
endemic countries, transmission is largely limited to groups with risk

behavior such as high risk sexual behavior and intravenous drug use "

The transmission of HBV from infected mothers to their babies is the
most important determinant of the prevalence of HB, especially in high
endemic areas. The peri-natal mode of transmission can be occurred
through three possible routes: trans-placental (in utero), natal (during
delivery), post-natal (during baby care) making the babies of infected

(11, 14)

mothers at high risk of getting HB infection The risk of perinatal

transmission from a positive mother to her child during childbirth is high



and varies from 10-30% for HBe Ag negative mothers to 70-90% for HBe

Ag positive mothers'™.

The sexual mode of transmission make homosexual , bisexual male,
female sex trade workers and sexual partners of infected persons a high
risk group, emphasizing on a fact that HB is a STD, and can be transmitted
by infected semen and vaginal secretions > . Hepatitis B virus can also be
transmitted by saliva ,but it is rare, which was proved in a study after

examination of the parotid tissue of infected patients '® .

Hepatitis BV can survive more than 7 days on inanimate surfaces ",

causing transmission via contaminated equipments as in injections, and
other health-care procedures, by percutaneous mode of transmission, which
includes also the transfusion of contaminated blood and its products, as
well as needle sticks (including tattooing) or other sharp equipments,
making HCWs a high risk group, as well as patients with frequent blood

transfusion (e.g. hemodialysis patients) and injected drug users © .

Person-to-person transmission with house-hold contacts is another
route of HBV transmission, the exact mechanism of which is unclear, but
may be explained by contamination of body fluids and secretions on the
surfaces at home (e.g. saliva), and frequent contact of the skin and mucosal

membrane with these secretions'® .
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1.1.6 Prevention and Control of Hepatitis B
1.1.6.1 Primary Prevention:

Primary prevention aims to prevent a disease from occurring. For
hepatitis B, primary prevention is possible through vaccination,
implementation of universal blood and body fluids precautions, screening
of blood donors and health education of the public regarding patterns of
transmission. A safe and effective vaccine has been available since the
early 1980s. Different approaches to vaccination exist from selective

vaccination of high risk groups to universal childhood vaccination '".

Hepatitis B Vaccine

Discovering the molecular biology and the consequences of the
genetic material of the virus led to the successful development of vaccine
in 1982. This has increased the capability of eradication of the chronic
HBV infection, until the hepatitis neonatal vaccination is accepted

globally”"

The usual immunization schedule recommended for prevention of
Hepatitis B consisting of three doses of the vaccine, the first two priming
are one month apart, while the third dose is given after 5 months of the
second dose, infants born to infected mothers may be given HB

immunoglobulin(HBIG) as an additional protection®"
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The duration of immunity after HB vaccination was studied by measuring
the decline of Anti-HBs level finding that there is rapid decline in the first
year after the third dose of vaccination among adults, then gradual decrease
continue after 5 years the concentration becomes < 10 mIU/ml in 7-50 % of

the vaccines.

Universal blood and body fluids precautions:

They are recommendations used to prevent blood — borne pathogens
transmission in health-care settings, because the infectious potential of
human blood and other body fluids is not always known. The use of gloves
and other protective barriers to prevent hands contamination when handling
blood and other body fluids. While frequent hand washing immediately
after contact with blood and other body fluids, and after use of gloves. In
addition needle stick prevention including no recapping, and proper
disposal of used needles and other sharp instruments (waste management),

as well as disinfection and sterilization of contaminated equipments. *

1.1.6.2 Secondary prevention:

It is aimed at early disease detection to allow interventions to prevent

progression of the disease and its complication.

Screening of high-risk groups of HBV infection is an effective secondary
preventive measure. These groups include intravenous-drug users,

homosexual men, persons who have heterosexual contact with multiple
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partners, household contacts of persons with chronic HBV infection,
hemophiliacs, hemodialysis patients and staff, inmates of long-term
correctional facilities, persons with occupational exposure to blood and
infectious body fluids (HCWs), and institutionalized persons with

developmental disabilities .

No specific management for acute hepatitis, but just supportive and
symptomatic treatment is indicated. In terms of for chronic infection, many
antiviral drugs were studied and proved to reduce the HBV replication, and
normalize the liver enzymes including alpha-2b interferon and nucleotide

. . 4
analogues such as lamivudine.”

1.1.7 Surveillance:

Public health surveillance is of the important public health tools to
prevent and control infectious diseases and to identify changes in disease
occurrence.”. Information collected through surveillance is necessary to
evaluate and adjust control policies. In Palestine a disease notification
system is well established, in which the Public Health Law requires that all
newly diagnosed hepatitis B infection cases, both acute and chronic, are to
be reported to the preventive medicine clinic at the regional health
directorates. Subsequently, the preventive medicine clinic in-charge
physician contacts the patients and their families and invited them to the

clinic, where epidemiological data such as sex, age, occupation, marital
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status, and most likely transmission routes are reported and detailed

through laboratory examinations.”

1.2 Significance of the Study:

Although HBV infection is preventable through safe and effective
vaccination and health education, it is highly associated with high
morbidity and mortality, high economic burden and the development of

HCC.W

The identification of the demographic and behavioral determinants
of the disease transmission is important to highlight the risk factors
responsible for its spread, improve the knowledge of people in general and
specifically the house-hold contact specifically, and to define the target
population in order to conduct appropriate measures to prevent and control

HBV .

1.3 Aim and Objectives

1.3.1 Aim

The aim of this study is to find out the risk factors of hepatitis B
transmission in the northern area of West Bank; in order to get appropriate
recommendations to limit its means of transmission and to decrease its

morbidity and mortality.
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1.3.2 Specific Objectives

The study will try to achieve the following objectives:

. To determine the risk factors of hepatitis B mode of transmission

among the household contact, which can be categorized into:

- Exposure to health-care services: blood transfusion, invasive

surgery, hemodialysis, dental visit, and hospitalization.

- Personal and community-based practices: Hejamat (phlebotomy),
sharing toothbrush or shaving equipments, barber visit for
shaving, jaundice, piercing, tattoos, history of Haj and Omra,
intravenous drug use, living board including stay in Israel for at
least one year, history of jail for more than 3 months, and history

of STDs.

. To identify the relationship between the hepatitis B transmission and
the demographic and personal characteristics as gender, occupation,

family size, socioeconomic status, and residency

1.3.3 Hypothesis:

. There is no difference between the HB patients and the controls in

relation to health-care services exposures.

= There 1s no difference between the HB patients and the controls in

relation to personal and community-based practices
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= There 1s no difference between the HB patients and the controls in

relation to demographic and personal characteristics
1.4 Literature review:
1.4.1 Prevalence of HBV:

Worldwide, many studies tried to investigate and assess the
prevalence of HBV, and the results of these studies varied in developing
countries than that in the developed ones. In the USA, a study conducted to
assess the trend of the prevalence of HB infection after the wide spread of

its vaccination. It was done among the National Health and

Nutrition Examination Survey's (NHANES 1999-2006) participants
aged > 6 years, and the results showed that the prevalence of HBsAg and
Anti-HBc¢ were 0.3% and 5% respectively “”. In Canada the prevalence of
HB carriers was 0.5%- 1% among population in 1998\1999 with an
incidence rate of 2.3\100,000 population, according to an epidemiological

review of studies and surveillance reports in that year ?".

In Egypt, a cross-sectional study targeting the blood donors aimed to
assess the prevalence of HBs Ag and Anti-HCV, found that the HBsAg is
positive among 1.4% of blood donors “* It showed as well demographic
determinants as male aged > 29 years, urban areas residency, and
occupation as manual workers are most predominant risk factors. In Egypt,

another community — based study targeting the endemic area with
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Schistosoma mansoni found that the prevalence of HB (HBsAg and\or
Anti-HBc) and hepatitis C virus (HCV) (Anti — HCV) were 19.6% and

10.3% respectively and 5% were positive for both®.

In Palestine, a national survey conducted in 2000 by MoH showed
the prevalence of HB among students as 3.4%, which is lower than that
reported in the MoH reports; this variation could be due to difference in

target population and sample size **"

1.4.2 Risk factors of HBV

Many studies were conducted to assess different risk factors of HB
transmission that vary according to the social and behavioral determinants

in every corresponding community, and to the target population used in the

study (Table 1).

In Nigeria a case-control study design was performed among patients
admitted to the hospital to find out the risk factors of HB transmission, it
showed that several high risk behaviors and practices as the use of unsterile
medical equipments, multiple sexual partners and scarification in that
community lead to HB transmission®. Across-sectional study in Brazil
among tattoo individuals found an increasing number of tattoos, and non-
professional tattoo makers which have significant associations with HB
transmission “®.In Italy a cross-sectional study was conducted among

prisoners in order to find out the determinants of HB, HCV and HIV co-
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infection showed that the educational level, intravenous drug users and

sharing needles are the most common risk factors of this diseases *”"

But in Bosnia and Herzegovina, a prospective case-control study
conducted on the family members of the HB chronic carriers to identify the
interfamilial transmission of HB risk factors, emphasized that the vertical
mode of transmission (from the mother) within the family is the main risk
factor, and the family members contact with index case with HBeAg
positive had higher proportion of HBs Ag positive than those contact with

HBe Ag negative index cases

. In Singapore a population study
conducted to identify the risk factors of HB transmission among the house-
hold contact of acute HB patients, found that contact with a symptomatic
interfamilial HBs Ag positive carrier is the main one, while sharing
personal and house-hold objects as razors and toothbrushes is associated

with its transmission®”.

In Moldova two case-control studies, targeting acute cases among
adults and children; were conducted to identify the mode of transmission of
acute HB. Results showed that injection during dental visit and
hospitalization were the most significant in adults, while among children
was only during hospitalization ®”. The sexual mode of transmission of HB
was unproven in some studies, as in a prospective cohort study done in
Jamaica targeting the STDs patients to determine the prevalence of HIV,
HCV and HBV and their risk factors®", as well as in a case-control study

conducted in the UK among heterosexual patients attending the
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genitourinary medicine clinics to examine whether the heterosexual activity
is a risk factor for acquiring HB infection by measuring the HB markers
among the heterosexual patients®”. On the other hand another study in
Uroguay proved this association, this study tried to evaluate the sexual
transmission of HIV, HCV and HBV by measuring the prevalence of these
viruses among males transvestite commercial sex workers (CSWs). The
results showed high prevalence of HB among them, making prostitution a
risky behavior with HB transmission ®*. Another case-control study done
in South Africa took the black patients with a history of syphilis as a case
and blood donors free of syphilis as a control and measuring HB markers in
their serum, the study proved a significant higher incidence of HB among
females with a history of syphilis than males which may support an
assumption that HB can be transmitted easier from infected male to the
female than vice versa ®¥. A cross-sectional study in Brazil among viral
hepatitis patients showed that the prevalence of HB was higher among
multiple sexual partners, and injecting drug users (IDU), emphasizing that
sexual mode of transmission plays a major role in HB transmission .
Another cross-sectional population survey in Brazil to assess the
prevalence of HB among population and the risk factors of its transmission
showed that health-care jobs and previous hospitalization are the major risk

factors ¢,

A history of contact with HB, extramarital sexual activity, and V-

drug use, were the major risk factors of chronic HB transmission among the
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population in a case-control study done in Iran ©”, while others found that
unqualified dental care, un-sterile injection, sharing sharp instruments (as
blades), and sharing tooth brush are the major risk factors in HB mode of

©8) " Those were the

transmission in developing countries as in Pakistan
results of a case-control study done among blood donors, to asses the
prevalence of HBV infection and it's transmission risk factors ®®, and in
Pakistan also a case-control study done among patients admitted to a
hospital to find out the risk factors of HB and HC transmission and assess
their knowledge about mode of transmission of these two diseases;
emphasized the previous results as well as exposure to medical procedures
and tattooing ©”. Injection in health — care settings was found to be the
major source of HB infection in a case-control study done in Pakistan
targeting the acute HB cases while minimizing other mode of transmission

as during dental care or hospitalization even blood transfusion “°.

In Turkey, a case-control study design among acute cases and
population controls, aimed to identify HB risk factors, found that living
with HB positive parents (house-hold transmission), spouse (sexual
transmission), and hemodialysis were strongly associated with HBV
transmission and  minimizing the other risky behavior mode of

- .41
transmlssmn( ).

In Egypt a case-control study to define the risk factors of HB
transmission among acute HB patients, found that providing injections,

injected drug use, being in military, house-hold contact to carriers, and
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) In

exposure to invasive medical procedures are the most significant
Jordan, a similar study design among population admitted to a hospital,
showed that the most dominant risk factors are: sharing toothbrushes,
unhygienic dental care and living abroad for at least 1 year are the most

significant risk factors **"

In Palestine, several studies were implemented to assess the
prevalence of HBV infection among various population groups. A cross
sectional study was done to detect the prevalence of HBV and HCV and its
associated risk factors among hemodialysis patients in Gaza “?. The results
showed that the prevalence of HBV among hemodialysis patients was
8.1%, and its transmission was found to be associated with the age of the
patients, educational level, duration of dialysis, number of blood
transfusion units, and a history of being treated abroad and place where the

patient was treated.

A cross sectional study conducted at north area of the West Bank in
Palestine to assess the prevalence of Anti-HBc Ab among blood donors and
the prevalence of HBV DNA among the Anti-HBcAb positive donors,
showed high prevalence of HBV DNA (92%)among positive Anti-HBcAb
donors, indicating the high prevalence of occult HBV among Palestinian

blood donors™.

1¢40)

Moreover, Jadallah et .al"™ showed that the prevalence of HBsAg

among high risk group as hemodialysis, kidney transplant and blood



21

dependent patients; and non-vaccinated HCWs was 29.4%, 17%, 22.5%

and 9.6% respectively, while the hemodialysis and kidney transplant

patients are the highest contagious

Table 1: Summary of the studies included in the literature review

. Type of | Place and year
Risk factors study of study
Use of unsterile medical equipments, Case -
multiple sexual partners, and Nigeria\ 2010
- - control
scarification
Increasg number of tattoos and non Crgss Brazil\2002
professional tattoo sectional
Educational level, IDU, and sharing Cr_oss Ttaly\2007
needles. sectional
Vertical trags_mmsmq and contact with Case - Bosnia\2009
HBe Ag positive carrier control
House-hold contact HBV carrier and Cross Sineapore\ 1985
sharing their objects. sectional &ap
Dental visit and hospitalization among Case -
adults, and hospitalization among Moldova\1999
. control
children.
Sexual transmission Crpss Uroguay\2003
sectional
Sexual transmission SR SO Ll
control 1984
Sexual transmission and IDU Crpss Brazil\2002
sectional
HCW and hospitalization Cross Brazil\2010
sectional
Sexual transmission , IDU and contact Case -
with HB control Iram2005
Dental visit, sharing sharp instruments Case - .
and toothbrushes, and unsterile injection control AN
Dental visit, sharing sharp instruments
apd toothbrushes., unsterile injection, Case - Pakistan\2009
history of medical procedure, and control
tattooing
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. Type of | Place and year
Risk factors Sy of study
Injection in health-care settings SRt Pakistan\2003
control
House—_hold_ and sexual transmission and Case - Turkey\2011
hemodialysis control
Providing injection, IDU, military, Case -
house-hold contact of HB carrier, and Egypt\2010
) ) ) : control
history of invasive medical procedure.
Shgrmg toothbrush, dental care and Case - Jordan\2010
living abroad> 1 year control
Residency, family size, tattoo, house- Crgss Palestine\2011
hold contact sectional




23
Chapter Two
Methodology
2.1 Study Design:

A case-control study was conducted to evaluate the potential risk
factors of HB transmission among HB patients. All incident cases of HB
infection during the period from Dec 2011 to Dec 2012 and who meet the

inclusion criteria were enrolled in the study.
2.2 Study setting:

The study was conducted at the preventive medicine clinic in the
primary health care (PHC) departments in north area of the West Bank

(Tubas, Jenin, Nablus, Tulkarim, and Qalgelia).

These clinics were selected for the study because all newly
discovered HB cases in any health sector (including private or public
clinics, the NGOs and blood banks) should be notified to the preventive

medicine clinic in the primary health care departments.
2.3 Study Population:

The study population consisted of all new diagnosed hepatitis B
patients, within the past six months, attending the preventive medicine
clinic in the PHC centers in north areas of the West Bank depending on the

diagnosis policy that is followed by the MOH in Palestine. The controls are
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the house-hold contact of these cases with HBsAg negative, within 5- years

age categories.

2.3.1 Eligibility for the study

Inclusion criteria: All newly diagnosed (within six months)
hepatitis B positive cases (acute or chronic) and living in north area of the
West Bank was included in the study. The controls were selected from the

hepatitis B negative house-hold contact of the cases.

Exclusion criteria:

1. Old diagnosed HB patients, for more than six months.

2. Less than 20 years old (because they had already vaccinated during

infancy; HB vaccination started at 1992 in Palestine).

2.3.2 Defining cases and controls

A Hepatitis B case was defined as any person with a confirmed

diagnosis of hepatitis B infection according to MOH policy.

Based on the MOH policy; diagnosis of acute HB is based on onset
of symptoms and jaundice or elevated serum alanine aminotransferase
levels (ALT>200), and confirmed by laboratory tests (Anti- HBc IgM
positive, or HBsAg positive, IgM anti- HAV negative and not known to
have chronic HB, while the chronic case can be diagnosed as probable case

if has a single HBsAg positive or HBV DNA positive, or HBeAg positive
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but not meeting the case-definition of acute HB, and confirmed if it meets
either of laboratory criteria for it's diagnosis Anti HBc-IgM negative and
positive result of one of the following: HBsAg, HBeAg, or HBV DNA, or
positive result of HBsAg or HBV DNA or HBeAg two times at least 6
months apart(any combination of these tests performed 6 months apart are

acceptable) "

The control group consisted of cases’ house-hold subjects with no

laboratory evidence of old or active Hepatitis B infection (seronegative).
2.3.3 Identification of case patients and control subjects

Case patients were identified through voluntary reports to national or
regional systems for surveillance of infectious diseases in Palestine during
a one-year period from 1 January 2012 through 31 December 2012. At each
preventive medicine clinic, nurses in charge were required to identify a

control subject from the case relatives.

The surveillance policy of the Palestinian ministry of health (MOH)
for all health sectors (private, nongovernmental organizations (NGOs), and
blood banks); is to notify the preventive medicine clinic in the PHC centers
about any new hepatitis B cases; in order to give the appropriate health care
to the patients, and to screen the house-hold contacts then vaccinate the

hepatitis B negative ones.
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2.4 Sample size and sampling method:

2.4.1. Sampling method:

All cases attended the preventive medicine clinic in the PHC centers
in the area of the north area West Bank who were diagnosed with hepatitis
B infection during the study period were included, and one of their house-

hold contact that confirmed free of HB as controls ( convenient sampling ).

2.4.2. Sample size:

During the time period of the study (one year) 100 cases and 100

controls were enrolled.

2.5 Data Collection Tool:

An interviewer administered questionnaire was used to achieve the
study objective. It was constructed by the researcher depending on the

literature ©% 374

The questionnaire (annex 1) consisted of 36 questions, mainly covers
the following areas: demographic characteristics of the participants, the
source of HB detection and vaccination status and Hepatitis B transmission

determinants.

In order to explore more on the mode of transmission, the Hepatitis

B transmission determinants part was categorized into three parts
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- The first 1s about health-care services related determinants, such as
receiving blood, invasive surgery (including endoscopy procedure),

hemodialysis, dental visit, and hospitalization

- The second is about the family source of infection, such as house-
hold contact with HB carrier or jaundiced patient, family history of

HB

- The third division is about personal and community-based practices
as Hejamat (phlebotomy, a procedure in traditional medicine of
Palestine that seems similar to bloodletting), intravenous drug use,
sharing shaving instruments, sharing toothbrush, shaving at barber,
piercing, tattoos, history of Haj and Omra, jail history (for more than
three months), STDs history, and living abroad for at least one year

(including working in Israel).

Prior to data collection, the questionnaire was pre-tested with a
convenient sample of 10 candidates of the study population to ensure the
clarity, time, and ease of administration. Refinements were made on the
basis of feedback from the pre test. Those who participated in the pre-

testing were excluded from the study sample.

Both cases and controls were interviewed by the preventive medicine
nurse. All nurses were provided with a standard training on how to

interview the participants and clarifying the questionnaire; emphasizing
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that each factor happened during the last six months before detecting the

HB infection.

2.6 Study Variables:

2.6.1 Dependant variables: The hepatitis B infection.

2.6.2 Independent variables:

The hepatitis B transmission determinants: the exposure to the

following risk factors within past 6 months of their infection.

A. Demographic variables:

1. Age:20-30,31-40,41-50,>50.

2. Gender: male, female.

3. Residency: camp, village, city.

4. Level of the education: elementary, secondary, high education,

illiterate.

5. Occupation: office employee, HCW, soldier, self-employee,
housewife, businessman, student, manual work, non-employee,

others.

6. Marital status: single, married, divorced, and widow.

7. Family size: less than3, 3-5, 5-8, more than 8.
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8. Socioeconomic status: less than3000 (NIS), equal or more than

3000.4¥

B.1.Source of HB detection:

After blood donation, pregnancy profile tests, pre-employment exam,

post symptoms diagnosis or after screening of contacts.

B.2. Vaccination:

l. History of vaccination of HB: Yes, No.

C. Hepatitis B transmission determinants:

The exposure to health-care:

o

History of blood transfusion: Yes, No.

2. If Yes; frequency of transfusion: 1, 2, 3, >3.

3. History of invasive surgical operation (including endoscopy): Yes,

No.

4, If Yes; frequency of operation: 1, 2, 3, >3.

5. History of hemodialysis: Yes, No.

6. If Yes, frequency of dialysis per a week : 1, 2, 3.

7. History of pre-used needle stick: Yes, No.

8. History of dental visit: Yes, No.
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9. If Yes; frequency of visit: 1, 2, 3, >3.

10.  History of hospitalization: Yes, No.

Source of family member infection:

11.  Direct contact with HB carrier or jaundiced patient: Yes, No.

12.  Family history of HB: Yes, No.

13. If yes, the relative is: son/daughter, mother, father, husband/wife,

and brother/sister.

Personal and community-based practices:

14.  History of Hejamat (phlebotomy). Yes, No.

16. History of sharing shaving istruments: Yes, No.

17.  History of pre-used toothbrush (sharing): Yes, No.

18.  History of barber visit (for shaving): Yes, No.

19.  Piercing: Yes, No.

20. Tattoos: Yes, No.

21. History of Haj and/or Omra: Yes, No.

22. Intravenous drug use: Yes, No.

23. Living aboard for one year at least (including Israel): Yes, No.
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History of jail (more than 3 months) : Yes, No.

History of STDs: Yes, No.

2.7 Data analysis Plan:

The Statistical Package of Social Sciences (SPSS) version 17 was

used for data entry and statistical analysis.

Descriptive statistics were computed for the demographic factors of
the cases and the controls, and to assess the personal characteristics

of the participants.

Univariate analysis was performed with odds ratio (OR) calculated

for risk factors with Chi-square test

Characteristics that were found, through univariate analysis, to be
significantly associated with HB infection were entered into a
multivariate logistic regression model, to rule out the confounding
factors and to determine which characteristics were independent
predictors of HB infection status of the participant O.R. was

calculated for the all variables simultaneously.

Confidence interval was set at 95%. P-value of less than 0.05 was

considered to indicate statistical significance.
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2.8 Ethical Consideration:

The study was approved by the Institutional Review Broad (I.R.B.)
of An-Najah National University (ANU) (annex 2) and approvals were

obtained from the Palestinian MoH.

Every participant in the study received an explanation about the
purpose, confidentiality of the study and participation in the study was
voluntary and based on the patient's ability to give an informed consent. A

signed consent form was obtained from all participants.

All data and information gathered were treated with confidentiality and

used exclusively for the objectives of the study.
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Chapter Three
Results

The study included 200 participants ;( 100 hepatitis B cases and 100
controls), who agreed to participate in the study and filled the
questionnaire. The cases and the controls were matched for age; within 5

years age categories.
3.1 Socio-demographic characteristics

Table 2 shows social and demographic characteristics of participants.
Nearly half of them (57%) were male, and 43% were female. The majority
live in villages (58.5%) and 20% of them live in camps. Sixty eight percent
(68%)of the participants claimed to have primary or secondary education
and 3% of them were illiterate. The majority of study participants (77%)
were in the age group 20-40 years. About 31% of the participants have
family size of 5 or more, and 73% of them were married. Regarding the
occupation and income, the majority of the participants were students or
employee and 11.5% and 8% were manual laborers ( not office employee)
in Israel and soldiers, respectively. Sixty eight (68.5%) of the participants
lived with income less than 3,000 NIS. We observed no significant
difference between the two groups for all the socio-demographic
characteristics, except for the gender and occupation. Males were
predominant in the case group, and females were more in the control group

(Table 2).
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Table 2: Distribution of socio-demographic characteristics of the cases

and controls

Case Control
. (n=100) (n=100) P Total (n=200)
e Frequency | Frequency value® | Frequency (%)
(%) (%)
Age:
= 20-30 34(34) 41(41) 75 (37.5)
= 31-40 38(38) 41(41) 0.394 79 (39.5)
= 41-50 21(21) 14(14) ' 35(17.5)
= > 50 07(07) 04(04) 11 (05.5)
Gender:
= Male 69(69) 45(45) 0.001 114 (57.0)
= female 31(31) 55(55) | 86 (43.5)
Residency:
= City 22(22) 21(21) 43 (21.5)
= Village 58(58) 59(59) 0.984 117 (58.5)
= Camp 20(20) 20(20) 40 (20.0)
Level of education:
= [lliterate
= Elementary & 04(04) 02(02) 06 (03.0)
Secondary 69(69) 67(67) 0.615 136 (68.0)
= University 27(27) 31(31) 58 (29.0)
Occupation:
» Manual 14 (14) 09 (09) 23 (11.5)
= HCW 06(06) 04 (04) 0.005 10 (05.0)
= Military 14(14) 02 (02) 16 (08.0)
= Others* 66(66) 85 (85) 151 (75.5)
Marital status:
= Married 75(75) 71 (71) 0.524 146 (73.0)
= Unmarried 25(25) 29 (29) ' 54 (27.5)
Family size:
= <5 66(66) 71(71) 0.447 137 (68.5)
= >5 34(34) 29 (29) 63 (31.5)
Socioeconomic
status:
= <3000NIS 68(68) 69 (69) 0.87 137 (68.5)
= >3000NIS 32(32) 31(31) ) 63 (31.5)

*Others: students, employee, ...etc, 5 Chi Squared test
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For vaccination, only 10 of the participants (5%) claimed to be
vaccinated for hepatitis B (Figure 3); 3 of them were cases, while the other

7 were controls.

M Vaccinated

W Non Vaccinated

Figure 3: Distribution of participants regarding the vaccination status

For the family history, 47% of the HB cases had a family member
with history of HB infection. Perinatal transmission ( from mother)
constitute the most frequent family member with history of HB infection

among the HB cases, (Figure 4)
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Brother/ Sister ?

Mother

Brother/sister + mother

Husband/ Wife

L
Father i
I

Son/daughter

0% 10% 20% 30% 40% 50% e0%

Figure 4: Distribution of HB cases by family members with history of HB infection
(n=47)

3.2 Mode of HB detection

Evaluating the manner and how the cases were detected, we found
that 29% of the cases were discovered after blood donation. This
constitutes the main source of detection of HB in the study, where a pre-
screening test of the HBsAg is being done for the donors before blood
transfusion of the blood unit (or any of its products). Pre-employment
examination comes second; then the pregnancy profile tests discovered
22% of the female cases. Other sources are post symptoms diagnosis and
screening of contact discovered (13%) and (11%) of the cases respectively

(Figure 5).



After blood donation 1& 29%
Pre-employmentexam 25%
Pregnancy profile tests 22%

Post symptoms diagnosis 13%
Screening contacts 11%
i i i

0% 5% 10% 15% 20% 25% 30% 35%

Figure 5: Distribution of HB cases by mode of detection

3.3 Healthcare services exposure risk factors:

To explore the risk factors between cases and controls, many health
care services exposure factors were studied, such as; dialysis, blood

transfusion, needle stick, operations, dental visits and hospitalization.

Only three of the participants (3%) were hemodialysed patients and all
were cases, however, this difference did not reach statistical significance.
As well, a significant relation was found between blood transfusion or any
of its products and HB infection; 24% of the cases received blood (or any
of its products) compared to 9% of the controls. This difference in
proportions was found to be statistically significant, (P value 0.004, OR=
3.2). 46% the cases received blood transfusion more than once compared to

only 11.1% of the controls (p value = 0.065). Nine of the participants



38

(4.5%) reported being exposed to preused needle stick; seven of them were

among the case.

Of the various health-related risk factors, the history of dental visit
was the strongest independent risk factor for HB seropositivity; 75% of the
cases had history of dental visit compared to 29% of the control group, (P
value <0.001, OR=7.3). In addition to that, it was clear that the probability
to be infected increases with the increased frequency of visiting a dentist;
61.4% of the cases who reported they were visiting dentists more than
twice, compared to 44.8% of the control group. This difference was found
to be statistically significant, p value = 0.013. In addition hospitalization
was a significant risk factor; 45% of the cases had history of hospitalization
compared to 28% of the control group, (P value = 0.013, OR= 2.1) (Table
3).

The univariate analysis did not show significant differences between
cases and controls with regard to the other health care services related
factors such as history of invasive operation, history of needle stick injury

and history of dialysis (Table 3).
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Table 3: Univariate analysis for the health-care exposure risk factors
of HB

Case Control p
Variable Frequency | Frequency I OR® (95% CI™)
(%) (%) value
History of dialysis:
" Yes 3(3) 0(0) @
. No 97 (97) 100 (100) 0.346° | 2.0 (0.76-5.34)
History of blood
transfusion:
" Yes 24 (24) 909 %
. No 76 (76) 91 (91) 0.004 3.2 (1.4-7.28)
Frequency of
transfusion:
* Once 13(54.2) 8(88.9) 0.065* 0.14 (0.016-
» More than once 11(45.8) 1(11.1) ' 1.37)
History of needle stick:
= Yes 7(7) 2(2) @
. No 93 (93) 98 (98) 0.170% | 3.7 (0.75-18.2)
History of surgical
operation:
" Yes 35 (35) 23 (23)
. No 65 (65) 77 (77) 0.061* | 1.8(0.97-3.3)
Frequency of
operation:
= Once 28 (80) 19 (83)
=  More than once 7 (20) 4(17) 0.800% | 0.8(0.2-3.2)
History of dental visits:
" Yes 75 (75) 29 (29) <0.001 | 7.4 (3.9-13.7)
= No 25 (25) 71 (71) *
Frequency of dental
visit:
= Once' 10 (13.3) 12 (41.4) | 0.670* 1
= Twice 19 (25.3) 4 (13.8) | 0.006* | 5.7(1.5-22.3)
=  More than twice 46 (61.4) 13 (44.8) | 0.013* | 4.2 (1.5-12.0)
History of
hospitalization:
" Yes 45 (45) 28 (28)
. No 55(55) 72 (72) 0.013* | 2.1(1.17-3.78)

*Chi Squared test “Fisher exact test *OR= Odds Ratio’ "CI: Confidence
Interval ' Reference Group
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3.4 Personal behavior risk factors:

Behavioral risk factors are among the important determinates of HB
infection. To assess its relation with HB cases in Palestine, many of them
were evaluated in our study, such as; Hejamat, Tatoos, piercing, sharing

shaving equipment, intravenous drug use, barber visit, living abroad, etc.

Univariate analysis revealed significant relation between HB
infection and some behavioral risk factors such as Hejamat, IV drug use,
barber visit and living abroad. Eleven percent of HB cases had history of
Hejamat compared to 2% of the controls (P value 0.01, OR=6.1). On the
other hand, 5% of HB cases had history of IV drug use compared to none
of the controls (P value 0.024, OR=2.05). For the barber visit, 29% of HB
cases had history of barber visit compared to 10% of the controls (P value
0.032, OR=2.5). Living abroad was also found to significantly related to
HB infection; 21% of HB cases had history of living abroad compared to
8% of the controls (P value 0.009, OR=3) (Table 4).

On the other hand, other personal behavioral risk factors didn’t show
significant relation with HB transmission as tattoos, piercing, sharing pre-
used tooth brush, history of Haj and Omra, history of jail more than three

months, and history of STDs. (Table 4)
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Table 4: Univariate analysis of the personal behavior risk factors of
HB

Case Control -
Variable Frequency Frequency | P value (95% CI™
(%) (%) 0

History of Hejamat

e Yes 11(11) 2(2) .
Tattoos

e Yes 5 (5) 1 (1) .
Piercing

e Yes 4(4) 3(3) .

e No 96 (96) 97 (97) 0.700* | 1.36 (0.25-6.18)
Sharing shaving
equipment”

e Yes 29 (42.20 11(24.4) .

e No 40 (58) 34 (75.5) 0.049 3.3(1.02-7.07)
History of sharing
toothbrush

e Yes 15 (15) 8 (8) .
Intravenous drug use

G 5(5) 0 (0) .
History of barber visit”

° Yes 29 (42.0) | 10(22.2) .

e No 40 (58.0) 35 (77.8) 0.032 2.5(1.1-5.9)
History of Haj and/or
Omra

e Yes 12 (12) 7(7) )
Living abroad (> one
year)

* Yes 21 (21) 8 (8) .

e No 79 (79) 92 (92) 0.009* | 3.0 (1.28-7.280)
History of jail:

e Yes 909 3(3) §
History of STDs:

° Yes 1(1) 0 (0) .
* Chi-square Test, @ Fisher exact test, "OR= Odds Ratio, ~CI: Confidence Interval
* For male participant only




42

3.5 Logistic-Regression Model

The multivariate logistic regression model included all variables
found to be significant in the univariate analysis; gender, occupation, blood
transfusion, dental wvisit, hospitalization, Hejamat,

sharing shaving

equipment, intravenous drug use, barber visit and living abroad.

Controlling for all above mentioned variable, Logistic-Regression

Model identified only the dental visit to be associated with acquisition of

HB infection (P value<0.001, OR= 5.6). (Table 5)

Table 5: Multivariate analysis for the Hepatitis B risk factors

Variable Case n Control P OR® (95%
(%) n (%) value CcI™)
Occupation:
= HCW 4(4) 6(6) 0.66 1.4 (0.2-6.8)
= Solider 2(2) 14(14) 0.09 | 4.6(0.8-28.2)
»  Manual 909 14 (14) 0.50 | 1.5(0.5-4.8)
= Others’ 85(85) 66(66) 0.38 1
History of blood
transfusion 24 (24) 909 0.33 1.6 (0.6-4.6)

. . . 5.6 (2.8-
History of dental visits 75 (75) 29 (29) | <0.001 11.1)

. T 1.4 (0.6 —
History of hospitalization 45 (45) 28 (28) 0.43 3.0)
History of Hejamat nan | 2@ | 020 3'%02')6 -

. . . 1.4 (0.5-
Sharing shaving equipment | 29 (42.2) | 11(24.4) 0.48 3.9)
Intravenous drug use 5(5) 0 (0) 0.48 1.1(0.2-4.2)
History of barber visit 29 (42.0) | 10(22.2) | 0.33 1'3 (307’)6 i
Living abroad (> one year ) 21 (21) 8 (8) 0.19 2.06(?.)71_

*OR= Odds Ratio, ~CI: Confidence Interval, ' Reference group




43
Chapter Four
Discussion

Hepatitis B is a major public health problem that incorporates high
economic and social burden. However, it is often neglected because of its
largely asymptomatic course with long-term complications. Since the
infection has serious consequences, there is still a continuous need to
examine its epidemiology so that we can formulate some prevention and

control measures.

The case group showed male predominance and control group
showed the female predominance. It has been shown in the literature that
males are at higher risk to develop HB infection. Several studies conducted
in Egypt, Turkey and Brazil, showed that male was considered as a risk

factor for HBV infection ©% %,

The majority of study population was young adults, aged 20 to 40
years. This result may be due to the rising incidence of risk factors for
hepatitis B infection toward the end of adolescence. As well, this is
consistent with the allowed age range of blood donation and employment
and child bearing age of the females; the three most common source of HB

cases detection, as noticed in Figure 5.

Routine screening and vaccination of the HCWs as well as the

military forces and other risky groups is one of the most important
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preventative measures adopted to prevent and control HB infection at the
community level. Our study revealed that only 5% of the study population
reported being vaccinated against Hepatitis B; 3% of the cases and 7% of
the controls (Figure 3). This is consistent with what have been shown in a
study conducted in Egypt by Talaat M and colleagues “*. Actually, this low
proportion of vaccinated participants alarmed us to spend more efforts to

vaccinate adults born before 1992.

The findings in this study, using the Univariant analysis, identified
blood transfusion, dental visit, and hospitalization as significant health-
related risk factors. On the other hand, the significant personal behavior
risk factors were history of Hejamat, sharing of shaving equipments, barber

visit, intravenous drug use, and living abroad.
4.1 Personal behavior risk factors:

The unsafe and unhygienic personal and community practices are
risk factors of HB transmission. Nearly tenth of the HB cases gave history
of having practiced Hejamat whereas only 2% of the control subjects had
similar history. This relation was found to be statistically significant in
univariate analysis. This is inconsistent with what have been shown in
other communities as in Iran ©”. This result may be due to the fact that
Hejamet is usually being conducted in our country by nonprofessionals,
and there are neither rules nor guidelines to regulate and supervise this

practice. Similarly, sharing of shaving equipments was found to be more
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prevalent among the cases compared to the controls. This risk factor was

. . . . . . . 25.38. 39
also significant in several studies done in developing countries *>*3%.

History of barber visit (for shaving) was also found to be
significantly related to HB infection in univariate analysis. This is
consistent with what have been found by Afzal and colleagues “”" This can
be explained by the fact that most of the barbers use the same blades and
scissor for every customer that increases the transmission of Hepatitis to
both customers and barbers. A study among barbers in China had shown
the prevalence of HBsAg as 16.8% that was higher than found in subjects
of other professions such as employees of departmental store. Thus barbers
shops are leading to occupational hazards and potential source of

transmission of infection to the customers ©°.

HB virus is stable on environmental surfaces for at least 7 days;
indirect inoculation of HBV can occur via inanimate objects such as
shaving equipments, blades and scissor. Using such unsterile instruments,
that is contaminated with blood of the HB patient, emphasizing the fact that

sharing such objects is a risk of acquiring HB infection.
4.2 Healthcare services exposure risk factors:

Our univarient analysis of the data identified hospitalization as a risk
factor for HB infection. This is consistent with what have been shown in

different places; as in Moldova GDin Brazil ®” and in KSA ©V. In KSA,

Bani I., conducted a cross sectional study among pregnant women to asses
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the prevalence of HB and its associated factors. They showed that
hospitalization is a significant risk factor for hepatitis B infection. This
result could indicate deficiencies in HCWs’ knowledge and practice of the
standard infection prevention and control precautions in health care
settings. A study done in India ©?, to assess the knowledge and the practice
of the nurses and doctors toward the infection and prevention measures,
showed the lack of both the knowledge and practice, exposing the patients

and themselves to nosocomial infection.

Blood transfusion as a significant risk factor for HB infection, by
univerient analysis, is consistent with other studies. A recent study
conducted in Nigeria among pregnant women showed that the history of
blood transfusion is a significant risk factor ®*. As well, a cross sectional

study done among HCWs in Uganda showed same results ©*"

This finding support the conclusion by Al-Hindi and colleagues *”

that the routine tests screening of blood units and its products to detect HB
infection by HBsAg test alone is not enough in Palestine, and there is a
need to consider introducing Anti-HBc test and HBV DNA in order to
discover the occult HBV, to minimize the risk of HBV transmission by

blood and its products.

Hemodialysis was insignificant risk factor in this study; inconsistent
with what have been shown in other communities as in Turkey “*. This

may occur due to the fact that hemodailysis in the West Bank is done in
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three MoH hospitals in which there is a prophylactic vaccination of all
patients of chronic renal failure , and the use of HB positive labeled
machine for the HB positive patients that aren't used for HB negative
patients, while in Turkey this condition is applied only in the large centers
but not in the private health centers with small hemodialysis units, as well
the few devices that are available for large number of patients*”. This
explanation should be taken with caution; taking in mind the limited
number of hemodailysis cases among the participants that could make the

study unable to highlight this relation.

The insignificant association with sexual transmitted diseases may
reflect difficulties in eliciting information from the participants, and the

sociocultural context of Palestinian society.

After use of the logistic regression of these risk factors; to control for
confounding factors, just the dental care remained a risk factor for HB
transmission. The majority of the HB cases gave history of dental visits
(75%), where as only 29% of the control subjects had similar history. This
difference between the two groups was found to be highly statistically
significant. Unhygienic dental care is a significant risk factor and plays a
crucial role in HB transmission. Dental procedures have been shown to be
associated with HB infection in many studies in countries such as in Jordan
D Tran®® | Pakistan® *” and in Moldova®?. This has been attributed to the
lack of sufficient knowledge and practice in clinical infection control,

which indicates the need to implement the standards of infection
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prevention, which will limit the transmission of other blood borne

pathogens for both the dental staff and the clients.

This finding goes with the results of a cross sectional study
conducted in the West Bank in 2004 by Mosleh S. and colleagues ©”, about
Medical Waste Disposal and Occupational Health Hazards in Dental
Clinics in Nablus Districts. The study showed that only 54.6% of the
participants wear gloves during treatment of patients, 53.6% use the 70%
alcohol solutions as a disinfectant agent and 83.2% of them use dry heat as

sterilization method which is judged to be inefficient.

In Jordan, another study was conducted to assess the compliance of
dentists in the private dental clinics with infection control measures®®,
found that only 41.8% of the dentists change the hand pieces between
patients, 81.8% wear gloves in treatment and change them between
patients, and approximately 60% use autoclave for sterilization. The
authors concluded that these findings reflect the great opportunity to
transmit the blood borne pathogens as HBV by dental care. All these results

indicate the lack of knowledge and/or ignorance by working clinics.

In South Africa, Mehtar and his colleagues ©” did a study to assess
the knowledge of infection control measures and compare it with the
practices, found a significant difference between the knowledge and the
practices, making unhygienic dental care a potential hazard for both dental

staff and clients.
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A Japanese study done to examine the viral hepatitis in dental staff
(HBV and HCV), finding out that immunized workers with HBV vaccine
more protected than non-immunized ones, suggesting the HBV vaccine as
the first protective line, which is an effective protective measure for the

dental staff as a high risk group Y.

The HBV can be transmitted in dental care clinic either through
direct contact with blood and oral fluids, or through indirect contact with
contaminated objects; instruments, equipments, and surfaces. These routes
can transmit the disease from the dental staff to the patient, or vice versa,

and from one patient to another ®”.

4.3 Study Limitation

Our findings should nevertheless be interpreted with caution. The
first limitation of our study is recall bias; one of the common sources of
bias in case control studies that is more prominent when prevalent cases are

used.

To minimize it, incident cases of HB were used in our study and a
standard method of data collection was conducted; the same nurse and the
same standardized questionnaire were used to ask cases and controls. As
well, all nurses participated in data collection were trained, by the main
researcher, on a standard method of asking all participants. Since most
episodes of hepatitis B are symptom free, cases were likely as controls to

recall exposures potentially associated with HBV infection.
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The second limitation was the small sample size, especially to assess
the rare risk factors such as IUD and STDs that have been published in
other studies. This may affect the power of the study to detect the true
association with these factors. Few patients reported these exposures,

restricting the power to detect the relation with the outcome.

Other possible limitation is that we couldn’t study the house - hold
effect as an important risk factor, since the controls were the house- hold
contacts of the cases. This is because we wanted to explore more the

behavioral and health-care exposure risk factors for HB infection.

4.4 Conclusion and Recommendations

This case-control study was an effort to highlight the main risk
factors that lead to HBV infection. It revealed that several high risk
behaviors and practices for the transmission of this infection are
significantly more prevalent among the patients compared to the controls.
Specifically, it identified the unhygienic dental care risk factor as the main
source of HB transmission; it was already identified in other studies done
among other communities. The adoption of infection prevention standards
as strategy will be the key of HB prevention and other blood borne
pathogens, while health education for the personal hygiene will protect the
public, emphasizing on the vaccination of the risky behavior groups as a

first protective line.
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4.4.1 Recommendation:

HB infection still a public health problem despite the availability of
the HB vaccine since 1992, which is largely attributed to its asymptomatic
course and carrier patients. Identification of HB risk factors and
development of prevention strategies based on epidemiological studies can
form the basis for developing a comprehensive prevention strategy to
prevent blood borne pathogen transmission, such as HCV and HIV, in

Palestine.

Based on the study findings, the researcher managed to present the

following recommendations:

1. Instituting routine HB vaccination for high-risk adults in settings
such as dentists and other HCWs, prisons and jails, STD clinics

seems to be necessary

2. Adoption of infection prevention and control standards as a national
strategy through the MoH, that aims to align evidence based practice

with monitoring, assurance, quality improvement and scrutiny.

3. Recurrent supervision visits by infection prevention and control
committee should be conducted to dental clinics to assess standards
of infection prevention and control and should be empowered to

prohibit patient care by dentists who are not compliant.
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Provide formal and obligatory infection control courses and
guidelines for dentists by MoH and disseminating standard infection
prevention and control manuals that incorporate all published

updated recommendations.

Raising the public awareness about the determinants of Hepatitis B,
its spread and transmission, developing info kit for professions at
risk containing basic information on the disease, preventive
measures, immunization, screening of blood products, sterilization of
instruments, disposable syringes, gloves and instruments to reduce

disease transmission in the communities

All individuals who receive blood or blood products and surgical and

dental treatment should be screened for HB infection.

Carriers and patients with chronic HBV infections should be
properly counseled regarding lifestyle modifications and prevention

of transmission.

Further studies to assess the dental staff awareness toward the
infection prevention and control standards and its implementation,

and to evaluate the prevalence of HBV among the dentists.
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