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Abstract

Background: Viral hepatitis is an inflammation of the liver due to viral infections and there are groups of viruses
that affects the liver of which hepatitis B and C viruses are the causative agents of sever form of liver disease with
high rate of mortality. Medical waste handlers who undergo collection, transportation, and disposal of medical
wastes in the health institutions are at risk of exposure to acquire those infections which transmit mainly as a
result of contaminated blood and other body fluids including injury with sharp instruments, splash to the eye or
mucous membrane. This study aimed to determine the prevalence of hepatitis B and/or C viruses and associated
risk factors among medical waste handlers.

Results: A cross-sectional study was conducted from April, 2011 to June, 2011 in government health institutions at
Gondar town. Socio-demographic and possible risk factors data from medical waste handlers were collected using
pre-tested and well structured questionnaires. Venous bloods were collected and the serums were tested for
hepatitis B surface antigen and anti-hepatitis C antibody using rapid Immunochromatography assay. Data was
entered and analyzed using SPSS software package (version16). Chi-square and Fisher exact tests were used to
assess risk of association. A p-value of < 0.05 was considered statistical significance.
A total of 100 medical waste handlers and 100 non-clinical waste handlers were examined for HBV and HCV
viruses. HBV was detected in 6 (6.0%) and 1 (1.0%) and HCV in 1 (1.0%) and 0 (0.0%) of medical waste handlers and
non-clinical waste handlers, respectively. Significant differences were observed in the detection rates of HBV (OR =
6.3; X2 = 4.1; P = 0.04) and overall infection rate (HBV + HCV) (OR = 7.5; X2 = 5.2; P: 0.02) in medical waste handlers
when compared with non-clinical waste handlers. It was found that none of the observed risk factors significantly
associated with rate of hepatitis infection compared to others.

Conclusions: Prevalence of HBV and HCV were significantly higher in medical waste in relation to non-clinical
waste handlers. There were poor waste management system which contributed for occurrence of higher degree of
sharps injury and blood and body fluids splash.
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Background
Viral hepatitis is an inflammation of the liver due to
viral infections and there are groups of viruses that
affects the liver [1,2]. The most common types are hepa-
titis B virus (HBV) and hepatitis C virus (HCV) [2].

Viral hepatitis is a major health problem worldwide and
cause acute and/or chronic hepatitis which can leads to
the development of extensive liver scarring (cirrhosis),
liver failure, liver cancer and death. Viral hepatitis is the
tenth leading cause of death and the leading cause of
liver cancer worldwide [3,4]. HBV and HCV can be
ended with development of cirrhosis and liver cancer
[5]. More than 500 million people worldwide are persis-
tently infected with either of these two viruses thus
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presenting a major global health problem [6]. Because
the two hepatotropic viruses share the same modes of
transmission, co-infection with the two viruses is com-
mon, especially in areas with a high prevalence of HBV
infection and among people at high risk for infection
[7,8]. There are several million carriers worldwide which
provide a huge reservoir for HBV and HCV. It may pro-
gress to chronic liver disease (CLD) including hepatocel-
lular carcinoma (HCC) [9,10].
According to the estimate by World Health Organi-

zation (WHO), about two billion people worldwide
have been infected with HBV and about 350 million
people become chronic carriers and over one million
people die each year as a result of acute fulminate liver
disease or HBV induced cirrhosis and liver cancer
[11,12]. The burden of HBV infection is highest in the
developing world particularly in Asia and sub-Saharan
Africa [13-15]. WHO estimated that the prevalence of
HBV infection in Africa is on average more than 10%
[16,17]. However, a study conducted in Addis Ababa
showed that the mean prevalence of HBsAg was 6.1%
[18].
WHO estimated also that approximately 170 million

people are infected with HCV and about 130 million are
carriers and three to four million persons are newly
infected each year and more than 350,000 people esti-
mated to die from hepatitis C-related liver diseases each
year worldwide [19-21]. HCV infection in the world var-
ies from 0.3 to 13% or more with the highest prevalence
recorded in Central Africa and South-Eastern Asia
[22,23]. However, a study in Addis Ababa showed that a
0.9% prevalence among population and 1.3% among
adults over 15 years of age [24].
Both HBV and HCV are an important occupational

hazard for medical waste handlers and chronically
infected HBV and HCV carriers are able to transmit
through contact with their blood and body fluids, which
includes occupational exposure to their blood and body
secretions. The current treatment for hepatitis B virus
infection is not curable after the infection progress to
chronic stage and very expensive for individuals in
developing countries like Ethiopia. Thus early screening
of People who are at risk including medical waste hand-
lers is mandatory [25].
Generally, medical waste handlers who are working in

collection, transportation, cleaning and disposal of medi-
cal wastes in health institutions have been consistently
shown to have higher prevalence of HBV and HCV
infection than non-clinical waste handlers that directly
or indirectly have no contact with medical wastes
[26,27]. The differences in hepatitis viruses infection
rates may reflect disparities in the risk of exposure to
infection [4]. Thus this study was conducted to deter-
mine the prevalence of HBV and HCV and associated

risk factors among medical waste handlers working in
health institutions of Gondar town.

Methods
Study design and area
A cross-sectional study was conducted into University of
Gondar Teaching Hospital from April 2011 to June
2011. The study participants were recruited from six
government health institutions found in Gondar town
which is located in Northwest part of Ethiopia about738
km far from the capital city; Addis Ababa. Five of the
six health institutions were health centers (Poly, Azezo,
Teda, Maraki, and Welka) and the rest one was teaching
and referral hospital (University of Gondar Teaching
Hospital). These health institutions provide services to
over 5 million inhabitants in the Northwest Ethiopia.

Study subjects
One hundred medical waste handlers (MWHs) were
included in the study (85 MWHs from University of
Gondar Teaching Hospital and 15 MWHs from the five
health centers). Participation in this study was voluntary
based and all MWHs gave informed written consent. In
order to see the type of waste handled has effect on
magnitude of hepatitis virus infection, 100 non-clinical
waste handlers (NCWHs) from the three campuses of
University of Gondar (College of Medicine and Health
Sciences, Tewodros and Maraki) were also included in
the study. NCWHs were workers who clean class room,
administrative offices, dining room, residence house,
hospitals compound and handled non-clinical wastes
generated from these areas like: paper, dust particles,
leftover foods, dead plant tissues and others non-clinical
wastes. Since it was difficult to match every property of
non-clinical waste handlers with medical waste handlers,
we selected all non-clinical waste handlers who were
serve as cleaner in different Departments and Adminis-
trative Offices of the mentioned sites. Participants with
previous vaccination for hepatitis virus and history of
infection were excluded from the study. Those indivi-
duals identified positive during study were referred to
University of Gondar Teaching Hospital’s Internal Medi-
cine Unit for management and further diagnosis.

Sample collection and processing
Socio-demographic characteristics and exposure to risk
factors
Pre-tested and structured questionnaire which consist of
socio-demographic information, history of exposure to
sharps and patient blood and body fluids in the past 1
year, HBV vaccination status, knowledge of infectious
agents, provision of personal protective equipments
(PPE) and others non-occupational risk factors was
used. This information was collected with the help of
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trained senior nurse. In addition, interview (to explore
attitudes towards the suitability and correct use of rele-
vant personal protective equipment) and observation
(use of PPE, PPE types, waste packaging, handling of
wet wastes, sharps disposal procedures and waste man-
agement system) were also used as tool to generate data.
Blood sample collection and processing
After obtaining informed consent, 5 ml of venous blood
was drawn under aseptic conditions from 100 MWHs
and 100 NCWHs by experienced laboratory personnel
and immediately put in a vacutainer tubes containing a
clot activator. These tubes were numbered and pro-
cessed at the time of collection. The blood samples
taken from the individuals were centrifuged at 3000
revolution per minute (RPM) for at least 20 minutes at
room temperature and the serum were separated and
placed in eppendorf tubes. All serum samples collected
from the five health centers were transported to Univer-
sity of Gondar Teaching Hospital Laboratory using cold
box. Sera placed in eppendorf tubes were stored at -70°
C until investigation was done.
Laboratory investigations
All the serum samples were tested for HBsAg and anti-
HCV antibody using rapid diagnostic kits which work in
the principle of immunochromatography (Human
Gesellschaft fur Biochemical und Diagnostica mbH
(HEXAGON), Germany, 2009). The sensitivity and spe-
cificity of the kits used as compared to the standard
tests like ELISA was 100% and 99.8%, respectively
[28,29]. Samples positive for either HBV or HCV were
re-tested for second time by the same method. Samples
repeatedly reactive for HBsAg or anti- HCV were con-
sidered positive. The subjects positive for HBV or HCV
were referred and consulting to the internal medicine
for further evaluation and treatment.
Quality control
Quality Control of both markers was checked based on
the manufacturer kit instructions. The performance of
the test kits were evaluated using known positive and
negative control obtained from ELISA tested blood
donor. Furthermore, formation of colored band to the
control (C) line acts as a procedural control and serves
to valid the results.
Data management and analysis
Data were entered and analyzed using SPSS software
package (Version 16). Differences in proportions were
evaluated by Pearson’s c2 and Fisher exact tests; p <
0.05 was considered to be significant. Odds ratio was
used as a measure of the strength of association.
Ethical considerations
The study was conducted after obtaining institutional
ethical clearance from Research and Community Service
Core Processor of the College. Information about the
study was given to all waste handlers and was assured

about the confidentiality, protection and anonymity of
data. Written informed consent was obtained from
voluntary study participants. Study participants that
were identified positive were referred to health profes-
sionals for the management and for further investiga-
tions and follow-ups. In addition all information that
was necessary for the management and further investi-
gation was given to the respective health institutions as
well as to the participants. Information obtained at any
course of the study was kept confidential. Furthermore,
during time of study on-site training was given to all
medical waste handlers on how to handle, transport and
dispose medical waste and about the possible infectious
agents that can be encounter in medical waste handling.

Results
Socio-demographic characteristics
The socio-demographic characteristics of the medical waste
handlers are presented in Table 1. The mean age was 34.7
± 11.1 years (range from 18-57 years). The majority 96
(96.0%) of the medical waste handlers were females (female
to male ratio = 24:1) and 56(56.0%) of them had secondary
school level or more educational status. The mean services
years as medical waste handlers were 11 years.

Seroprevalence of hepatitis infections
Among 100 MWHs and 100 NCWHs tested, HBV was
detected in 6 (6.0%) and 1 (1.0%), and anti-HCV in 1
(1.0%) and 0 (0.0%), respectively [Table 2]. Significant
differences were observed in the detection rates of HBV
(OR = 6.3; X2 = 4.1; P = 0.04) and total hepatitis viruses
(HBV + HCV) (OR = 7.5; X2 = 5.2; P: 0.02) in MWHs
when compared with NCWHs.

Socio-demographic characteristics and their association
with hepatitis viruses
Analysis of socio-demographic characteristics and their
association with hepatitis viruses was indicated in Table
3. Though, it was not statistically significant higher pro-
portion of HBV & HCV were detected in female (RR =
4.0; 95%CI = 0.62-25; P = 0.25), married (RR = 1.5; 95%
CI = 0.35-6.6; P = 0.70), mean age ≤ 35 years (RR =
1.18; 95%CI = 0.28-5.0; P = 1.00), secondary school edu-
cation level (RR = 0.95; 95%CI = 0.23-4.04; P = 1.00)
medical waste handlers [Table 3]. Both HBV and HCV
positive MWHs 7(8.2%) were from Gondar University
Hospital working in different wards, OPD, laundry, and
laboratory sections; although statistically non-significant
(RR = 0.92; 95%CI = 0.86-0.98; P = 0.59).

Possible risk factors and their association with hepatitis
virus infection
MWHs exposed to various work related as well as non-
work related risk factors such as needle stick and other
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sharp injuries, body fluids splash in eye, nose, and mucus
membrane, and others were presented in Table 4. It was
found that none of the observed risk factors significantly
associated with rate of hepatitis infection compared to

others. All MWHs had no history of contact with cuts or
open wounds, family liver diseases, tattooing, pre and
post-exposure prophylactics related idea, immunized
against HBV, and also had not been tested for HBV and
HCV before and after employment [Table 4].

Measures taken when needle stick injury and splash to
eye, nose, or mucus membrane in medical waste handlers
In the present study it was also reported that when nee-
dle stick injury and splash of blood and other body
fluids occurred to the eye, nose or mucus membrane,
55.0% said they consulted health professionals (though
gone to Voluntary Counseling and Testing (VCT) cen-
ters for fear of HIV/AIDS not for viral hepatitis), 36.0%
had disinfected it and 9.0% had done nothing. Similarly,
of those who had splashed body fluids to the eyes and
mucus membranes, 22.0% had consulted health profes-
sionals and attended VCT centers, 56% had washed with
clean waters and 22.0% had done nothing [Table 5].

Status of participants to universal precaution practices
and awareness
None of the MWHs was immunized against hepatitis B
virus and aware about viral hepatitis transmission via
sexual contact, sharing special tools (i.e. tooth brushes,
shaving razor, etc.) and intravenous drug abuse. How-
ever, all MWHs were aware that medical waste contains
harmful germs. Regarding the training, 35(35.0%) took
training, though had no difference in awareness with
those who were not trained on viral hepatitis infection.
Only 2(5.7%) of those trained had infection, although
this was not statistically significant (RR = 2.3; 95%CI
0.54-9.6; P = 0.42).
Regarding the intention to used personal protection

equipment, all MWHs were aware that wearing protec-
tive clothes is very important to protect them from
infections associated with handling medical waste. How-
ever, none of the MWHs used eye goggle, and wore
overalls.
Among those that used thick disposable gloves, only 5

(6.4%) of MWHs were infected by hepatitis which was
not statistically different from those not used thick dis-
posable gloves (RR = 0.71; 95%CI 0.15-3.4; P = 0.65).
Similarly, 1(2.2%) of MWHs were infected among those
who used face masks while handling wastes but this not
statistically significant (RR = 0.19; 95%CI 0.02-1.6; P =
0.12). Seventy-three (73.0%) used protective gown, even
if it was not appropriate gown (plastic apron) which
were regularly supplied. Among this, 6(8.2%) were
infected by hepatitis but which was not statistically sig-
nificant (RR = 2.2; 95%CI 0.28-17.6; P = 0.67). More-
over, 11(11.0%) of them used to wear boots while in
working time, even if not statistically significant (RR =
1.3; 95%CI 1.02-1.15; P = 1.00) [Table 6].

Table 1 Socio-demographic characteristics of medical
waste handlers (MWHs) and non-clinical waste handlers
(NCWHs), at Gondar town Health institutions, 2011

Socio-demographic characteristics Frequency (N = %)

MWHs
(N = 100)

NCWHs
(N = 100)

Gender

Male 4(4.0) 3(3.0)

Female 96(96.0) 97(97.0)

Age

18-28 37(37.0) 34(34.0)

29-39 22(22.0) 35(35.0)

40-50 35(35.0) 11(11.0)

50-60 6(6.0) 0(0.0)

Marital status

Single 31(31.0) 49(49.0)

Married 47(47.0) 48(48.0)

Divorced 17(17.0) 2(2.0)

widowed 5(5.0) 0(0.0)

Educational level

Illiteracy 2(2.0) 0(0.0)

Writing & reading 3(3.0) 1(1.0)

Primary school 39(39.0) 30(30.0)

Secondary school 42(42.0) 40(40.0)

Certificate 11(11.0) 26(26.0)

Diploma & above 3(3.0) 3(3.0)

Year of services

< 1 22(22.0) 16(16.0)

1-5 31(31.0) 67(76.0)

5-10 8(8.0) 15(15.0)

10-15 6(6.0) 2(2.0)

15+ 33(33.0) 0(0.0)

Working institution

GUH 85(85.0) 25(25.0)a*

HC 15(15.0) 75(75.0)b *

GUH Gondar University Hospital, HC Health centres, a*: College of Medicine
and Health Sciences; b *: Maraki and Tewodros Campus

Table 2 Distribution of HBV and HCV in medical waste
handlers (MWHs) and non-clinical waste handlers
(NCWHs) at Gondar town Health institutions, 2011

Hepatitis infection No. (%) Positive OR X2 P- value

MWHs
(N = 100)

NCWHs
(N = 100)

HBV 6(6.0) 1(1.0) 6.3 4.1 0.04

HCV 1(1.0) 0(0.0) Ud 1.4 0.24

Total 7(7.0) 1(1.0) 7.5 5.2 0.02

N total sample size

Ud undefined, OR Odd Ratio, X2 Chi-square
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Discussion
HBV and HCV seroprevalence
In Ethiopia data about HBV and HCV among medical
waste handlers are lacking. Hence the present study

tried to provide the seroprevalence of HBV and HCV in
medical waste handlers and some possible risk factors
observed in this group of people. The present study has
found that 7.0% of MWHs had either HBV (6.0%) or

Table 3 Socio-demographic characteristics of MWHs and their association with hepatitis viruses infection at Gondar
town Health institutions, 2011

Characteristics Total
(N = 100)

HBV or HCV positive
(n = 7)

Negative for both HBV and HCV
(n = 93)

RR(Risk ratio 95% CI) P-value

Gender

Male 4(4%) 1(14%) 3(3%) 1.0

Female 96(96%) 6(86%) 90(96%) 4.0(0.62-25) 0.25*

Age in year

≤ 35 53(53%) 4(57%) 49(53%) 1.0

> 35 47(47%) 3(43%) 44(47%) 1.18(0.28-5.0) 1.00

Marital status

Married 47(47%) 4(57%) 43(46%) 1.0

Unmarried 53(53%) 3(43%) 50(54%) 1.5(0.35-6.4) 0.70

Educational level

Elementary and below 44(44%) 3(43%) 41(44%) 1.0

Secondary and above 56(56%) 4(57%) 52(56%) 0.95(0.23-4.04) 1.00

Economic status

Low 54(54%) 4(57%) 50(54%) 1.0

Medium 46(46%) 3(43%) 43(46%) 1.14 1.00

Years of services

< 15 years 67(76%) 6(86%) 61(66%) 1.0

> 15 years 33(33%) 1(14%) 32(34%) 2.95(0.37-23.5) 0.42

Institution

Hospital 85(85%) 7(100%) 78(84%) 0.92(0.86-0.98) 0.59

Health centers 15(15%) 0(0%) 15(16%) 1.0

*Fisher exact test

N total sample size of MWHs

n number of positive or negative for hepatitis virus

Table 4 Possible risk factors and their association with hepatitis virus infection at Gondar town Health institutions,
2011

Risk factors HBV or HCV positive
(n = 7)

Negative for both HBV and
HCV (n = 93)

Total
(N = 100)

RR(Risk ratio 95% CI) P-value

Blood transfusion

Yes 1(14%) 2(2%) 3(3%) 1.0

No 6(86%) 91(98%) 97(97%) 5.4(0.91-31.9) 0.19*

Needle stick & others sharp object
injury

Yes 5(71%) 38(41%) 43(43%) 1.0

No 2(29%) 55(59%) 57(57%) 3.31(0.67-16.3) 0.14

Splash of body fluid to the eye, nose, &
mucus membrane

Yes 4(57%) 40(43%) 44(44%) 1.0

No 3(43%) 53(57%) 56(56%) 1.7(0.40-7.2) 0.69

Tooth extractions

Yes 3(43%) 32(34%) 35(35%) 1.0

No 4(57%) 61(66%) 65(65%) 1.39(0.33-5.9) 0.69

*Fisher exact test

N total sample size of MWHs

n number of positive or negative for hepatitis virus
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HCV (1.0%). This rate is significantly higher (OR = 7.5;
X2 = 5.2; P: 0.02) than that in NCWHs (1.0%).

Comparison with similar studies
Lower and higher prevalence rates were also detected as
compared to similar study populations in different parts
of the world. Lower prevalence found in Tripoli, Libya
with reported rate of 2.3% HBV; whereas 2.7% HCV
positivity which was slightly higher [26]; and prevalence
of 1.59% also reported in Palestinian medical waste
handlers [30]. A higher prevalence rate was reported
from Turkey due to injury with various blunt and pene-
trating objects among housekeepers of whom >70% had
been working in a University Hospital [27]. It is worth
mentioning that the injuries among housekeepers in
Turkey occurred while collecting waste material in the

hospital [27]. In Rio de Janeiro, Brazil, a higher rate of
12.9% and 14.2% for HBV in hospital and municipal
waste collection workers were reported, respectively
[31]. This difference might be due to large sample size,
immunization status and methodology used.
The present study showed that high prevalence rate of

HBsAg (6.0%) positivity as compared to male (1.0%).
Totally opposite result reported in Libyan’s study where
none of female medical waste handlers were positive
compared to 2.9% HBsAg positivity in male [26]. This
discrepancy might be due to the fact that the majority
of the study participants in Libyan’s study were male
(four times the number of female participants). How-
ever; in our case almost all of the study participants
were female (24:1). Regarding impact of educational sta-
tus on the risk of acquisition of hepatitis viruses, no

Table 5 Measures taken when needle stick injury and splash to eye, nose, or mucus membrane in medical waste
handlers at Gondar town Health institutions, 2011

Measures taken when Frequency (N = %)

HBV or HCV positive (n = 7) Negative for both HBV and HCV (n = 93) Total (N = 100)

Needle stick & others injury

Consult health professionals 6(86%) 49(53%) 55(55.0%)

Disinfected it 1(14%) 35(38%) 36(36.0%)

No action taken 0(0.0%) 9(9%) 9(9.0%)

Splash to eye or mucus membrane

Consult health professionals 2(29%) 20(21%) 22(22%)

Disinfected it 4(57%) 52(56%) 56(56%)

No action taken 1(14%) 21(23%) 22(22%)

N total sample size of MWHs

n number of positive or negative for hepatitis virus

Table 6 Status of universal precaution follows up among medical waste handlers at Gondar town Health institutions,
2011

Types of PPE used HBV or HCV positive
(n = 7)

Negative for both HBV and HCV
(n = 93)

Total (N = 100) RR(Risk ratio 95% CI) P-value

Thick disposable gloves

Yes 5(71%) 73(78%) 78(78%) 1.0

No 2(29%) 20(22%) 22(22%) 0.71(0.15-3.4) 0.65*

Face masks

Yes 1(14%) 45(48%) 46(46%) 1.0

No 6(86%) 48(52%) 54(54%) 0.19(0.02-1.6) 0.12

Boots

Yes 0(0%) 11(12%) 11(11%) 1.0

No 7(7%) 82(88%) 89(89%) 1.3(1.02-1.15) 1.00

Protective gown

Yes 6(86%) 67(72%) 73(73%) 1.0

No 1(14%) 26(28%) 27(27%) 2.2(0.28-17.6) 0.67

Training

Yes 4(57%) 33(35%) 37(37%) 1.0

No 3(43%) 60(66%) 63(63%) 2.3(0.54-9.6) 0.42

*Fisher exact test

N total sample size of MWHs

n number of positive or negative for hepatitis virus

Anagaw et al. BMC Research Notes 2012, 5:55
http://www.biomedcentral.com/1756-0500/5/55

Page 6 of 10



significant difference was observed between those who
had secondary or above (4.0%) and those with primary
or less school education (3.0%). Comparable result was
obtained in Libya [26].

Comparison with related domestic studies
In Ethiopia, previous population-based surveys had
reported medium to high endemicity of viral hepatitis
HBV and HCV infection [20,32,33]. Although direct
comparison is difficult because of methodological and
sample size differences, the prevalence obtained in the
present study was 6.0% for HBsAg and for 1.0% anti-
HCV appears to be in line with a 7% HBsAg and 1.3%
ant-HCV prevalence reported previous among the gen-
eral population in Addis Ababa [18,24] and a 7.3%
HBsAg and 1.3% anti-HCV among antenatal attendees
of Gondar health center [34]. It is also consistent with
the rate in women attending antenatal clinics in Addis
Ababa (5%) HBsAg [35]; to a previous estimate of HBV
infection rate in the voluntary counseling and testing
(VCT) clients and known HIV-positive cases of St Paul’s
General Specialized Hospital, Addis Ababa 4.7% HBsAg
[36] and also the study in Gondar University Teaching
Hospital among blood donors HBsAg 4.7% and anti-
HCV 1.3% [37]. However, the present finding was com-
parable with a studies conducted to pregnant women in
Jimma (South west part of Ethiopia) 3.7% HBsAg [38];
with Armed Forces General Hospital, prevalence rate
was 9.02% HBsAg [33], but street dwellers in Gondar
city resulted 10.9% HBsAg prevalence [39]. This differ-
ence might be due to the methodology used, large sam-
ple size and the study participants were all health care
workers and administrative staff and there are highly
vulnerable groups for sexual transmitted disease and
sharing of sharp materials potential to hepatitis infec-
tions, respectively.

Sharps injuries & splash exposures
Blood Born Virus (BBV) infection may follow needle or
sharps injury, contamination of pre-existing skin lesions
or splash inoculation to the eyes, nose or mucous mem-
branes [40]. The present study reported that, 25.0% of
the medical waste handlers were found to have needle
stick or sharp injuries while handling medical waste.
This finding was inconsistent with the studies revealed
in Nigeria where needle stick injuries among healthcare
workers were the commonest forms of exposure to
HBV infections [41]. In Italy, needle sticks constituted
the most common source of exposure (58.4%), followed
by non-intact skin and mucous membrane contamina-
tion (22.7% and 11.2% respectively), and cuts (7.7%)
[42].
Occurrence analysis revealed 60% of MWHs experi-

enced multiple sharp injuries in similar sites i.e., on

fingers and palms during collection, transporting,
decanting and disposal of sharps and the rest took place
on legs and different body parts (data not presented
here). Even though it was difficult to tell here the exact
figure for the share of different types of reason for the
occurrence of ships injuries due to recall problem,
incorrect and inadequate closure of sharp containers
and sharp carelessly discarded into waste sack intended
only for soft wastes were responsible for these injuries.
Similarly, 44.0% of the study participants were also

exposed to blood or others body fluid splash in mouth,
nose and eye. This finding was comparable to the study
done in UK and China [40,43]. Participants also indi-
cated carrying of overfilled waste bags, compression of
overfilled waste bags/sacks and sharp-edged tearing
waste bags/sacks were the major reason for generation
and occurrence of blood and body fluids splash.

Personal Protective Equipment (PPE) usage
All medical waste handlers knew that PPE can protect
them from infection, though 55% did not use PPE regu-
larly that had 9.1% hepatitis viruses positivity compared
to those individual who regularly used PPE 4.4% and
more than 85% did not wear boots while performing
their duties. This may be the result of lack of training,
as < 40% of MWHs were trained to handle medical
waste, and shortage of supply since the majority of
MWHs complained about shortage of PPE. This was
comparable with the study in Libya [26] and Palestinian
[30] which found that the level of occupational safety is
below standard requirements, as protective equipment
and clothing were not available for most workers and
only < 20% and 37.2% of the workers were trained in
handling medical waste, respectively.
The incidents of sharp injury and splash among

MWHs were unacceptably high. It may be prevented
though the use of puncture-resistant gloves, poly cotton
trousers, penetration-proof masks and protective glasses.
Use of PPE is not the only solution for preventing the
occurrence of sharp injury and splash. Effective segrega-
tion of wastes at source and the correct use of waste
containers provide the most effective safeguards [44].

Waste management system
This study discovered that segregation of all waste mate-
rials was not conducted according to definite rules and
standards. Sometimes hazardous waste was stored in the
same containers as the household waste, and no control
measures existed for the management of these waste
materials. None of the health institution provided strong
plastic bags for medical waste segregation and most of
the time they used thin plastic bags that can easily tear.
None used color coded plastic bags. The same kind and
color of household waste bags were used for medical
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waste. They used any color available in the market,
which was normally black, for both general and medical
waste materials. In these health institutions, most
departments disposed sharp in reusable plastic cans,
except in the laboratory where they sometimes used car-
ton sharp boxes when available. Similar situation was
observed study conducted in Palestine [30].
It is important to collect and properly contain syringes

and needles at the point of use and should seal before it
is completely full. After closing and sealing, sharp con-
tainers must not be opened, emptied, reused, or sold
[45]. In the same manner free flowing liquid waste
should contain in leak-proof, rigid durable containers
[43]. Red or orange bags are usually used for infectious
waste. The containers should also be marked with the
universal symbol for biological hazards. Infectious
wastes should be contained from the point of origin to
the point at which they are not longer infectious [46].
When the waste is to be moved about for treatment

or storage, special handling or packaging may be neces-
sary to keep bags intact and to ensure containment of
the waste. Single-bagged waste and containers of sharp
and liquid should be placed within a rigid or semi rigid
container such as a bucket, box, or carton lined with
plastic bags. Containers should be covered with lids dur-
ing transportation and storage. When handling or trans-
porting plastic bags of infectious waste, care should be
taken to prevent tearing the bags. Infectious waste
should not be compacted before treatment. This process
could damage the packaging and disperse the contents,
or it could interfere with the effectiveness of treatment.
Outside the hospital, infectious waste should be trans-
ported in closed, leak proof dumpsters or trucks [46].

Training and supply
Healthcare management should provide education and
training to waste generators, handlers, collectors, trans-
porters, and waste treatment facility operators. Handlers
must be trained and equipped to undertake the hand-
ling, internal transport, spill management and storage
requirements for the different types of wastes arising at
the facility. The purpose of education and training is to
minimize the risk of injury associated with waste hand-
ling and facilitate efficient waste management [47].
However, in the studied health institutions the training
offered to waste handlers were inadequate and lack reg-
ularity. Some of MWHs received training which last for
short duration and most did not obtain any training at
the time of employment.
The management of each health institution is responsi-

ble for the purchasing of sharps and others waste con-
tainers. In all studied health institutions because of
financial problems there was shortage of safety boxes or
proper waste bin. So they used overfilled safety boxes to

save these materials. Again shortage and ill fitted size
personal protective devices were common in the hospi-
tals. As indicated, few amounts of money were allocated
every time for waste management sectors. This financial
deficit created problems for continuous availability of
waste management equipments and PPE for waste hand-
lers. This could aggravate the existing problems and con-
tinuous occurrence of accidents in waste disposal sectors.

Documentation of waste handling errors, injury and
exposure
Since there were no well established waste management
policies and accident management sections in the stu-
died health institutions, almost all waste handling errors
and injuries were not documented. Documentation of
waste handling errors, injury and exposure in work
place contribute a lot for preventing the re-occurrence
of similar cases and a source of information for policy
maker to develop and improve rule and regulation.
In most of the cases MWHs took their own measures

either alone or with consultation of Infectious Disease
Clinic to reduce the chance of infection following inju-
ries. According to article 92 of the Labor Law of Federal
democratic Republic of Ethiopia (issued 2003, numbered
377), it is the responsibility of employers to take appro-
priate steps to ensure that workers are properly
instructed and notified concerning the hazards of their
respective occupations and the precautions necessary to
avoid accident and injury to health; register employment
accident and occupational diseases and notify the labor
inspection of same and ensure that the work place and
premises do not cause danger to the health and safety
of the workers. However, this study indicates that the
relevant articles of the law and the actual activities are
not complied with.

Immunization
In Ethiopia universal infant HBV immunization started
in 2007. However, there is no universal availability of
the vaccine for adult population and it may be the rea-
son that none of the medical waste handlers in the pre-
sent study were immunized. Concerning immunization
status present study showed inferior result 0.0% com-
pared to studies takes place in Turkey 27.5% [27], Libya
21% [26] and UK 21% [40]. This might be due to the
availability of free HBV immunization to risk groups,
intensive periodic educational program and implementa-
tion of universal precautions which were absent in our
study areas.

Conclusion
The overall prevalence rates of hepatitis B and C viruses
were higher among MWHs in the government health
institutions of Gondar town compared to NCWHs.
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Workers’ information about and awareness of viral
hepatitis infection were inadequate. Furthermore, there
was no rule and regulation for waste managements,
medical wastes were collected, transported and disposed
with inappropriate containers, inadequate supply of PPE
and no organized sections responsible for documenta-
tion of waste handling errors and related injuries and
exposures. Therefore, this group of workers is con-
fronted with higher risk than other non exposed groups.
If hospital waste is not managed properly, it proves to

be harmful to the environment. It poses a threat not
only to the employees working in the hospital, but also
to the people surrounding that area. This is true for stu-
died health institutions. As result, these health institu-
tions should promptly adopt procedures and policies for
proper management of waste generated. Emphasis
should be given to all stages from generation to final
treatment and disposal of the waste through the estab-
lishment of source separation, sound sanitary collection
and storage of medical wastes; ensuring transportation
by approved packaging; treatment of wastes by safe and
environmentally-sound methods, disposal of final resi-
dues in confined and carefully-designed sites.
Accident reporting helps to prevent the re-occurrence

of similar cases. As result MWHs should encouraged to
report by providing the necessary and expected help,
advice and sympathy. Efforts also required introducing
free vaccination at least to risk groups. Proper medical
waste management is not a one time and section activ-
ities rather requires: cooperation of each and every
members of the hospitals, continued education of all
health care workers on proper disposal of equipment
and commitment of higher officials for adequate budget
allocation for waste disposal sectors.

Acknowledgements
We would like to extend kindest gratitude to all the staff members of
Gondar Town Health Institutions and the University of Gondar Hospital for
their kind support during the study period and data collection.

Author details
1Department of Medical Microbiology, School of Biomedical and Laboratory
Sciences, College of Medicine and Health Sciences, University of Gondar,
Gondar, Ethiopia. 2Department of Immunology and Molecular biology,
School of Biomedical and Laboratory Sciences, College of Medicine and
Health Sciences, University of Gondar, Gondar, Ethiopia. 3Department of
Statistics, Faculty of Natural and Computational Science, University of
Gondar, Gondar, Ethiopia. 4Department of Medical Parasitology, School of
Biomedical and Laboratory Sciences, College of Medicine and Health
Sciences, University of Gondar, Gondar, Ethiopia. 5Aklilu Lemma Institute of
Pathobiology, Addis Ababa University, Addis Ababa, Ethiopia. 6Department
of Medical Microbiology, College of Medicine and Health Sciences, Bahir Dar
University, Bahir Dar, Ethiopia. 7Institute of Virology, Faculty of Medicine,
University of Leipzig, Leipzig, Germany.

Authors’ contributions
BA was the primary researcher, conceived the study, designed, participated
in data collection, conducted data analysis, drafted and finalized the
manuscript for publication. YS, YB and BM assisted in data collection and

reviewed the initial and final drafts of the manuscript. BA, FM and WE
interpreted the results, and reviewed the initial and final drafts of the
manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 6 October 2011 Accepted: 22 January 2012
Published: 22 January 2012

References
1. Dienstag JL: Hepatitis B virus infection. N Engl J Med 2008, 359:1486-1500.
2. Gunn RA, Murray PJ, Ackers ML, Hardison WG, Margolis HS: Screening for

chronic hepatitis B and C viruses infections in an urban sexually
transmitted disease clinic - rationale for integrating services. Sex Transm
Dis 2001, 28:166-170.

3. Feitelson MA, Sun B, Satiroglu Tufan NL, Liu J, Pan J, Lian Z: Genetic
mechanisms of hepatocarcinogenesis. Oncogene 2002, 21:2593-2604.

4. Mahoney FJ, Kane M: Hepatitis B vaccine. In Vaccines.. 3 edition. Edited by:
Plotkin SA, Orenstein WA. Philadelphia: W.B. Saunders company;
1999:158-182.

5. Lavanchy D: Hepatitis B virus epidemiology, disease burden, treatment,
and current and emerging prevention and control measures. J Viral
Hepat 2004, 11:97-107.

6. World Health Organization: Viral hepatitis.[http://apps.who.int/gb/ebwha/
pdf_files/EB126/B126_15-en], Report by the Secretariat 2010.

7. Zhihua Liu, Jinlin Hou: Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV)
Dual Infection. Int J Med Sci 2006, 3:57-62.

8. Deinstag JL, Stevens CE, Szmuness W: The epidemiology of non-A, non-B
hepatitis; emerging pattern. In non-A, non-B hepatiti. Edited by: Gerety RJ.
New York: Academic; 1981:119-138.

9. World Health Organization: Viral cancers. 2009 [http://www.who.int/
vaccine_research/diseases/viral_cancers].

10. World Health Organization: Hepatitis C Fact sheet. 2009 [http://www.who.
int/mediacentre/factsheets/fs164].

11. Kane M: Global programme for control of hepatitis B infection. Vaccine
1995, 13:47-49.

12. Kane A, Lloyd J, Zaffran M, Simonsen L, Kane M: Transmission of hepatitis
B, hepatitis C and human immunodeficiency viruses through unsafe
injections in the developing world: model-based regional estimates. Bull
WHO 1999, 77:801-807.

13. Custer B, Sullivan SD, Hazlet TK, Iloeje U, Veenstra DL, Kowdley KV: Global
epidemiology of hepatitis B virus. J Clin Gastroenterol 2004, 38:158-168.

14. Goldstein ST, Zhou F, Hadler SC, Bell BP, Mast EE, Margolis HS: A
mathematical model to estimate global hepatitis B disease burden and
vaccination impact. Int J Epidemiol 2005, 34:1329-1339.

15. World Health Organization (WHO): Hepatitis. Geneva: World Health
Organization, Department of Communicable Disease Surveillance and
Response; 2002.

16. Bwogi J, Braka F, Makumbi I, Mishra V, Bakamutumaho B, Nanyunja M,
Opio A, Downing R, Biryahwaho B, Lewis R: Hepatitis B infection is highly
endemic in Uganda: findings from a national serosurvey. Afr Health Sci
2009, 9:98-108.

17. Ministry of Health (MOH) [Uganda], ORC Macro: Uganda HIV/AIDS Sero-
behavioural Survey 2004-200. Calverton, Maryland, USA: Ministry of Health
and ORC Macro; 2006.

18. Abebe A, Messele T, Dejene A, Enquselassie F, Messele T, Cutts F: Sero-
epidemiological study of hepatitis B virus in Addis Ababa, Ethiopia:
transmission patterns and vaccine control. Epidemiol Infect 2003,
131:757-770.

19. Anonymous: Global surveillance and control of hepatitis C. Report of a
WHO Consultation organized in collaboration with the Viral Hepatitis
Prevention Board. Antwerp, Belgium. J Viral Hepat 1999, 6:35-47.

20. World Health Organization: Hepatitis C. 2006, 1-34[http://www.who.int.5].
21. Pereira BJG, Milford EL, Kirkman RL: Transmission of Hepatitis C virus by

organ transplantation. N Engl J Med 1991, 325:454-460.
22. World Health Organization: Hepatitis B fact sheet. 2009 [http://www.who.

int/mediacentre/factsheets/fs204/en/index.html].
23. Nishioka K, Watanabe J, Furuta S, Tanaka B, Suzuki H, Ilino S: Antibody to

the hepatitis C virus in acute hepatitis and chronic liver disease in
Japan. Live 1991, 11:65-70.

Anagaw et al. BMC Research Notes 2012, 5:55
http://www.biomedcentral.com/1756-0500/5/55

Page 9 of 10

http://www.ncbi.nlm.nih.gov/pubmed/18832247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11289199?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11289199?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11289199?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11971194?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11971194?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14996343?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14996343?dopt=Abstract
http://apps.who.int/gb/ebwha/pdf_files/EB126/B126_15-en
http://apps.who.int/gb/ebwha/pdf_files/EB126/B126_15-en
http://www.ncbi.nlm.nih.gov/pubmed/16614744?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16614744?dopt=Abstract
http://www.who.int/vaccine_research/diseases/viral_cancers
http://www.who.int/vaccine_research/diseases/viral_cancers
http://www.who.int/mediacentre/factsheets/fs164
http://www.who.int/mediacentre/factsheets/fs164
http://www.ncbi.nlm.nih.gov/pubmed/10593027?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10593027?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10593027?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16249217?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16249217?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16249217?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19652743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19652743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12948377?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12948377?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12948377?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10847128?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10847128?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10847128?dopt=Abstract
http://www.who.int.5
http://www.ncbi.nlm.nih.gov/pubmed/1649402?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1649402?dopt=Abstract
http://www.who.int/mediacentre/factsheets/fs204/en/index.html
http://www.who.int/mediacentre/factsheets/fs204/en/index.html


24. Workenesh A, James Nokes D, Almaz A, Tsehaynesh M, Amare D, Fikre E,
Tobias F, de Wit R, Arnaud L, Fontanet : Higher prevalence of anti-HCV
antibodies among HIV positive compared to HIV negative inhabitants of
Addis Ababa. J Med Virol 2002, 68:12-17.

25. Smelzer SC, Bare B: Brunner and Suddarth’s Textbook of medical surgical
nursin. Philadelphia: Lippincott Williams and Wiking; 2003.

26. Franka E, El-Zoka A, Hussein A, Elbakosh M, Arafa A, Ghenghesh K: Hepatitis
B virus and hepatitis C virus in medical waste handlers in Tripoli, Libya. J
Hospital Infect 2009, 72:258-261.

27. Zeynep C, Emine E, Selma O, Halime T, Mustan U: Hepatitis B-Hepatitis C
seroprevalences and blunt-penetrating object injuries in housekeepers
in Turkey: a survey study. J Cli Nurs 2008, 18:294-300.

28. Rubin E: Acute and chronic viral hepatitis. Fed Proc 1979, 38:2665-2673.
29. Alter HJ, Purcell RH, Shih JW, Melpolder JC, Houghton M, Choo Q-L, Kuo G:

Detection of antibody to hepatitis C virus in prospectivity followed
transfusion recipients with acute and chronic non-A, non-B hepatitis. N
Engl J Med 1989, 321:1494-1500.

30. Al-Khatib IA, Al-Qaroot YS, Ali-Shtayeh MS: Management of healthcare
waste in circumstances of limited resources: a case study in the
hospitals of Nablus city, Palestine. Waste Manag Res 2009, 27:305-312.

31. Ferreira J, Tambellini A, da Silva C, Guimarães M: Hepatitis B morbidity in
municipal and hospital waste collection workers in the city of Rio de
Janeiro. Infect Control Hosp Epidemiol 1999, 20:591-592.

32. Mengesha B, Tesga E, Tsega M, Nordenefelt E, Hansson BG, Lindberg J:
Transmission of hepatitis B virus infection in Ethiopia with emphasis on
the importance of vertical transmission. Int J Epidemiol 1988, 17:874-879.

33. Desta B, Kefenie H, Abebe A, Conti S, Pasquini P: Prevalence of hepatitis B
infection among hospital personnel in Addis Ababa, Ethiopia. Eur J Epid
1989, 5:462-467.

34. Tiruneh M: Seroprevalence of multiple sexually transmitted infections
among antenatal clinic attendees in Gondar Health Center, Northwest
Ethiopia. Ethiop Med J 2008, 46:359-366.

35. Duncan ME, Tibaus G, Pelger A: Prevalence and significance of sexually
transmitted diseases among women attending clinics in Addis Ababa.
Ethiop J Health Dev 1995, 9:31-40.

36. Shimelis T, Torben W, Medhin G, Tebeje M, Andualm A, Demessie F,
Mulu A, Tegbaru B, Gebre-Selassie S: Hepatitis B virus infection among
people attending the voluntary counseling and testing centre and anti-
retroviral therapy clinic of St Paul’s General Specialized Hospital, Addis
Ababa, Ethiopia. Sex Transm Infect 2008, 84:37-41.

37. Tessema B, Yismaw G, Kassu A, Amsalu A, Mulu A, Emmrich F, Sack U:
Seroprevalence of HIV, HBV, HCV and syphilis infections among blood
donors at Gondar University Teaching Hospital, Northwest Ethiopia:
declining trends over a period of five years. BMC Infect Dis 2010, 10:1-7.

38. Awole M, Gebre-Selassie S: Seroprevalence of HBsAg and its risk factors
among pregnant women in Jimma, Southwest Ethiopia. Ethiop J Health
Dev 2005, 19:45-50.

39. Moges F, Kebede Y, Kassu A, Mulu A, Tiruneh M, Degu G, Adugna S,
Alem A, Wale F: Seroprevalence of HIV, hepatitis B infections and syphilis
among street dwellers in Gondar city, Northwest Ethiopia. Ethiop J Health
Dev 2006, 20:160-165.

40. Blenkharn J, Odd C: Sharps Injuries in Healthcare Waste Handlers. Ann
Occup Hyg 2008, 52:281-286.

41. Ansa V, Udoma E, Umoh M, Anah M: Occupational risk of infection by
human immunodeficiency and hepatitis B viruses among health workers
in South-eastern, Nigeria. East Afr Med J 2002, 79:25-27.

42. Ippolito G, Puro V, De Carli G: The risk of job occupational human
immunodefiency virus infection in health care workers. Arch Intern Med
1993, 153:1451-1458.

43. Min Z, Huanqiang W, Jianying M, Xieyi D: Occupational exposure to blood
and body fluids among health care workers in a General Hospital, China.
Am J Ind Med 2009, 52:89-98.

44. Elder A, Paterson C: Sharps injuries in UK healthcare: a review of injury
rates, viral transmission and potential efficacy of safety devices. Occup
Med (Lond) 2006, 56:566-574.

45. Pruss A, Giroult E, Rushbrook P: Safe Management of Wastes from Health-
Care Activitie Geneva: World Health Organization; 1999.

46. Centers for Disease Control and Prevention: 2008 [http://www.cdc.gov/
sharps safety], Sharps injury prevention workbook: workbook for designing,
implementing, and evaluating a sharps injury prevention program.

47. Health and safety training: guidelines for the waste management and
recycling industry. Health and Safety Executive 2007, 1-10[http://www.hse.
gov.uk/pubns/waste].

doi:10.1186/1756-0500-5-55
Cite this article as: Anagaw et al.: Seroprevalence of hepatitis B and C
viruses among medical waste handlers at Gondar town Health
institutions, Northwest Ethiopia. BMC Research Notes 2012 5:55.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Anagaw et al. BMC Research Notes 2012, 5:55
http://www.biomedcentral.com/1756-0500/5/55

Page 10 of 10

http://www.ncbi.nlm.nih.gov/pubmed/12210425?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12210425?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12210425?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/228983?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2509915?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2509915?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19423582?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19423582?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19423582?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10501252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10501252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10501252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2976060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2976060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19271400?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19271400?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19271400?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17804606?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17804606?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17804606?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17804606?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20044936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20044936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20044936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18448444?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8512436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8512436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19016263?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19016263?dopt=Abstract
http://www.cdc.gov/sharps safety
http://www.cdc.gov/sharps safety
http://www.hse.gov.uk/pubns/waste
http://www.hse.gov.uk/pubns/waste

	Abstract
	Background
	Results
	Conclusions

	Background
	Methods
	Study design and area
	Study subjects
	Sample collection and processing
	Socio-demographic characteristics and exposure to risk factors
	Blood sample collection and processing
	Laboratory investigations
	Quality control
	Data management and analysis
	Ethical considerations


	Results
	Socio-demographic characteristics
	Seroprevalence of hepatitis infections
	Socio-demographic characteristics and their association with hepatitis viruses
	Possible risk factors and their association with hepatitis virus infection
	Measures taken when needle stick injury and splash to eye, nose, or mucus membrane in medical waste handlers
	Status of participants to universal precaution practices and awareness

	Discussion
	HBV and HCV seroprevalence
	Comparison with similar studies
	Comparison with related domestic studies
	Sharps injuries & splash exposures
	Personal Protective Equipment (PPE) usage
	Waste management system
	Training and supply
	Documentation of waste handling errors, injury and exposure
	Immunization

	Conclusion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

