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Background: HBV infection is occupational risk for health care worker (HCW). They play an 
important role in dissemination of hepatitis B in society. This study aimed to assess Hepatitis B 
vaccination status of high transmitter risk group and their knowledge attitude and practice 
regarding Body substance Isolation. Method: This questioner based cross sectional study was 
conducted in January 2013 to March 2014. 400 HCW comprising of 55% male and 45% female 
belonging to four groups 100 each doctor, nurse, Operation Theatre and clinical laboratory 
technician working at different tertiary hospitals in Karachi-Pakistan were included in the study. 
Results: 28% doctors, 20% nurses, 64% operation theatre and 68%lab-technician were fully 
immunized. Among rest 31% were unaware of vaccine, 45% did not consider themselves among 
high risk group, 15% expected management to get them vaccinated, 9% found it expensive. Biosafety 
practices were correctly performed by 42%. 29% performed injection safe practice, 10% aseptic rules 
and 19% properly sterilized equipment. Blood spill was immediately cleaned by 80% among them 48% 
applied disinfectant, 40% cleaned it water and detergent, 12% cleaned and disinfected. Blood samples 
disposal was 52% in any available container, 17% in dustbin and 30% in biohazard bags. In case of 
accidental needle stick exposure 62 encouraged bleeding, 19% applied alcohol, 11% washed with 
water, 8% waited for medical help. Regarding discarding used syringe 42% used engineered device, 
44% common container, 10% bent needles and 4% one handed scoop technique. Warning symbols 
were identified by 32% amongst them 30% identified biohazard, 8% harmful, 12% inflammable and 
50% danger signs. Conclusion: To prevent HCW from Hepatitis their complete immunization should 
be mandatory and rigid BSI protocol monitored daily. 
Keywords: Antibody titer, blood borne diseases, HBcAb, HBeAg, HBIG, health hazard, 
Immunization, needle stick injury, occupational risk, recombivax, tertiary hospital, twinrix 
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INTRODUCTION 

In the world approximately one third of global 
population is reported to be infected with Hepatitis B 
virus (HBV) among them 350 million have chronic 
infection and 500,000 patient die each year from 
cirrhosis and carcinoma of liver. The carrier rate is 3–
4% for HBV infection with an estimated 4.5 million 
carriers. Pakistan is in the intermediate HBV 
prevalence area.1 

Hepatitis B virus (HBV) is double stranded 
DNA enveloped virus measuring 42–47 nm in diameter, 
with an icosahedral nucleo-capsid.2 It is primarily a 
hepatotropic virus that replicates only in hepatocytes. 
Although it is detected in bile duct epithelial cells, 
peripheral blood mononuclear cells and cells in the 
pancreas and kidneys but the evidence for viral 
replication in these cells is controversial.3 It is highly 
contagious, transmits through per-cutaneous and per-
mucosal exposure by infected blood and other body 
fluids, mother-to-infant, unsafe injection practices, 
blood products, blood transfusions and sexual 
contact. In blood and wound aspirates virus 
concentration is highest, semen and vaginal fluid has 

moderate concentration and the lowest concentration 
present in saliva.4  

It is globally documented as significant hazard 
for workers of tertiary health care hospitals. Risk factor 
is directly related with the extend of contact with 
contaminated body fluids, blood, its products and 
hepatitis B e-antigen (HBeAg) status of source.5 
According to Exposure-Prone Procedure (EPP) high 
transmitter risk group surgeon, nurses phlebotomist, 
intensive care unit and emergency department staff, 
while rest of staff are classified ad Low Transmitter 
Risk group.6  

Health Care Worker (HCW) can play an 
important role in reducing the incidence of HBV 
infection in community. To achieve the aim they should 
acquire knowledge about Body substance isolation rule 
(BSI), Standard operating procedure and they need to 
religiously follow them as per guide lines of World 
health organization beside They should maintain their 
immunity level ≥10 mIU/mL. Hospital management 
should provide them facilities for their complete 
immunization.7,8 In year 1982, 10,000 cases of hepatitis 
B was reported among HCW. Programme for 
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immunization of HCW with pre exposure vaccine was 
initiated.10 Training and knowledge regarding spread, 
precaution and prevention of HBV was imparted to 
them. As result in year 2004, 304 cases of HBV among 
HCW were recorded.9 

Occupational Safety and Health 
Administration (OSHA) recommends pre-exposure 
and post-exposure antibody testing.10 It is reported in 
year 2002–2003, A primary series of 3-doses of HBV 
vaccine was administered if anti-HBV ≥10 mIU/mL 
titer was not reached individual was classified as 
non-responder. They were then immunized with an 
additional dose finally a 3-dose revaccination series 
using standard or high dosage vaccine given to non-
responders of fourth dose.11,12 It was concluded that 
individual in whom protective levels of anti-HBs 1–2 
months after revaccination was not reached they had 
either genetic factor that caused non responsiveness 
or they had HBV infection.13 Advisory Committee 
for Immunization Practice (ACIP) suggests no further 
vaccination schedule for them.14 Currently available 
vaccines for hepatitis B are recombivax, twinrix and 
Hepatitis B immune globulin (HBIG). Recombivax 
containing HBsAg provides active immunity highly 
recommended for HCWs, patients receiving multiple 
transfusion or dialysis, patients with frequently 
sexually transmitted disease and abuser of illicit 
intravenous drugs. At present booster dose after the 
initial 3-dose regimen booster dose is usually 
considered for high risk HCW. Twinrix provides 
protection against Hepatitis A and B. It has HBsAg 
and in-activated HAV. Hepatitis B immune globulin 
(HBIG) is given as immediate passive protection to 
HCW after an accidental needle stick injury with 
infected blood.  

Tertiary health care hospital may serve as 
the reservoir and source of spread of hepatitis B 
virus, HCW needs to follow Body Substance 
isolation (BSI) rules and adherence to safe practice 
design may greatly aid in reducing dissemination of 
HBV and other blood borne infection in society. 
 Aim of this study was to identify Hepatitis B 
vaccination status of high risk health care workers 
that includes doctors, nurses, surgical and laboratory 
technician. Besides knowledge attitude and practice 
of HCW regarding Universal Precaution (UP), Body 
Fluid Isolation (BSI) and Safe Injection Practice of 
HCW working at different tertiary hospitals in 
Karachi-Pakistan was assessed. 

MATERIAL AND METHODS 
This Cross sectional and descriptive study was 
conducted from January 2013 to March 2014. A 
questionnaire was designed to assess the knowledge 
regarding risk factor, spread, prevention and 
immunization status of hepatitis B virus (HBV). 

Target population consist of 55% male and 45% 
female high risk transmitter Health care worker that 
included 100 doctors, 100 nurses, 100 surgical 
technicians and 100 clinical laboratory technician 
working at different hospitals in Karachi-Pakistan. 

RESULTS 

A total of 400 high risk transmitter  group of health care 
workers, 100 each doctors, nurses, operation theatre 
technician and laboratory technicians working in tertiary 
hospitals In Karachi comprising 55% male and 45% 
female were included in the study. Regarding 
immunization status 45% of study population was 
completely immunized, 10% had incomplete 
vaccination and 45% were unimmunized. Among 
doctors 28% were completely immunized, 24% 
incomplete and 48% were not immunized; similarly the 
results about other health care groups are shown in table 
1. Four different reasons quoted by the study 
participants for none are shown in table-2. Health care 
worker attitude about biosafety rule is shown in table-3. 
BSI was followed by 42%, aseptic rules by 10%, Safe 
injection practice by 29% and proper sterilization of 
equipment by 19%. 80 % did not immediately clean the 
biohazard spills, 20% did not take any action and waited 
for reported supervisor to arrive. 48% used disinfectant 
to clean the area. 40% cleaned it with water and 
detergent and 12% disinfected the area after cleaning. 
52% discarded blood sample in any available container, 
17% in common dustbin, 30% in biohazard container 
and 1% in any other. Used syringes were discarded by 
42% in engineered devices, 44% disposed them off with 
needle bore in a common container,10% bended needle 
with hands, 4% uses one handed scoop technique to 
close the syringe needle before discarding. After 
accidental exposure 62% encouraged bleeding under the 
running water, 19% used alcohol directly, 11% wash 
with water without encourage bleeding or pressing 
injured area and 8% waited for medical help. 32% 
identified warning symbols. Table-4 shows the warning 
signs identified by the study participants. 

Table-1: Vaccination status of high risk health 
care worker 

Vaccination status 
Complete 
vaccinated 

Incomplete 
Vaccinated 

Un 
immunized 

Doctor 28% 24% 48% 
Nurses 20% 8% 72% 
Surgical technician 64% 4% 32% 
Laboratory Technician 68% 10% 28% 
Total 400 45% 10% 45% 

Table-2: Reasons for non-immunization among 
health care workers 

Reasons Number of participants 
Unaware of being at high risk 45% 
Did not know about vaccine 31% 
High cost of Vaccine 9% 
Employer did not provide facility 15% 
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Table -3: Knowledge and attitude regarding body 
fluid isolation 

Biosafety 
Rules 
followed 

BSI 42% Safe 
Injection 
Practice 

29% 

Aseptic 
Rules 10% 

Proper 
Sterilization 

of 
Equipment 

19% 
Cleaning 
0f Spills 

Immediately 
80% 

Not 
concern 

20% 

  

Cleaning 
agents for 
blood 
spills 

Used 
disinfectant 

48% 

Water and 
detergent 

40% 

Water, 
detergent 

and 
disinfectant 

12% 

 

Disposal 
of blood 
sample 

Dust bin for 
any 

specimen 
52% 

Common 
container 

17% 

Biohazard 
container 

30% 

Any other 
1% 

Discarding 
Used 
syringe 

Engineered 
device 
42% 

Syringe 
with 

needle 
bore in 

common 
container 

44% 

Bending 
needle with 

hands 
10% 

One handed 
scoop 

technique 
4% 

Accidental 
Exposure 

Encouraged 
bleeding 

under 
running 
water 
62% 

Just 
washed 

with water 
11% 

70% alcohol 
directly 

19% 

Wait for 
medical help 

8% 

Table-4: Identification of warning signs and labels 
on bio disposal bags 

Identification of 
warning symbols 

Identified 
32% 

Not Identified 
8% 

  

Symbols 
identified 

Biohazard 
30% 

Harmful 
8% 

Inflammable 
12% 

Danger 
50% 

DISCUSSION  
Healthcare workers in tertiary hospital are at the risk 
of exposure and possible transmission of vaccine 
preventable disease hepatitis B. Since majority of 
them are in constant touch with patient or infective 
material from patient. Most of the HCW are reported 
to die due to chronic consequences of the HBV 
infection.15 Maintenance of immunity is an essential 
part of prevention and infection control programme 
for HCW. It safeguards the health workers and 
protects dissemination of disease to patient through 
infected HCW. But most of the tertiary hospitals in 
Karachi- Pakistan fails to provide enough resource, 
training and awareness to their high risk health care 
worker that includes doctors , nurses, operation 
theatre technicians and clinical laboratory technicians 
regarding Universal Precaution (UP), Body Fluid 
Isolation (BSI) and Safe Injection Practice.16 They 
remain at the risk of acquiring HBV from 
occupational exposure that depends on frequency of 
Per Cutaneous Exposure (PCE) and Muco Cutaneous 
Exposure (MCE) to infected blood, wound 
secretions, semen, vaginal fluid and saliva 

particularly containing HBeAg.17 Complete course of 
vaccination for Hepatitis B virus should be made 
mandatory for high risk health care personnel. 
Evaluation of post vaccination antibody response 
against Hepatitis B surface antigen (anti-HBs) is 
significant. Presences of hepatitis B core antigen 
(anti-HBc) in serum of vaccinated individual indicate 
asymtomic infection.13,18 In our study14% of HCWs 
had determine their post vaccination antibody titer for 
anti-HBs and anti-HBc. Gradually in 12 years after 
post- vaccination detectable antibodies may decline 
in 60% or less immunized individual. But acquired 
immunity continues to resist against clinical disease 
or detectable viremia.19,20 

According to our study 45% of the HCW 
were completely immunized, 10% had incomplete 
immunization .The reasons for remaining un 
immunized among participants of our study was that 
31% did not know about vaccines. It is reported that 
most of the doctors, 37% nurses and 33% paramedics 
and 45% participant of our study were un aware of 
the fact that they belong to high risk group.21,22 9% 
found vaccine too expensive and 15% expected free 
vaccination facility from hospital management as 
provided in one of the private hospital in Karachi 
having 86% completely immunized HCW’s.23 
Studies conducted at Lahore and Athens reports 49 
and 57% immunized HCW.22,24,25

 In two different 
studies immunization rate of doctors was found to be 
72% and 40% in Lahore , our results showed that 
28% doctors were completely immunized and 24% 
partially immunized.25 Present study shows 20% 
nurses and 64% operation theatre technicians and 
68% Lab Technicians to be completely immunized. 
On the contrary in private teaching hospital 
immunization rate of nurses was higher than the 
paramedics. 21 In Nigeria 40% doctors, 40% nurses, 
70% medical record personnel and 76% for 
engineering staff were immunized completely.26 
According to our study 72% nurses were un 
immunized though their exposure rate to infected 
patient and contaminated material is highest. It is 
reported that nursing students though aware of 
efficacy of Hepatitis B vaccine, but preferred to 
remain un-immunized due to fear of pain from 
repeated injections, time and money spent on 
purchase of vaccine.21,25,27  

Tertiary health care hospital serves as the 
reservoir and source of spread of hepatitis B virus. 
HCW needs to follow BSI rules and adhere to safe 
practice design to prevent dissemination of HBV and 
other blood borne infection in society. It is a matter 
of concern to observe that 75% of the HCWs did not 
follow safe injection practices, 68% were un aware of 
body substance isolation procedures, 90% did not 
follow proper aseptic technique and 81% of the OT 
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technicians applied improper sterilization techniques. 
Large numbers of HCW were unaware of protective 
measures to be taken while dealing with infected 
patients. Most significant mode of transmission of 
HBV and other blood borne disease is needle stick 
injury. It poses greater risk than splashes from 
hollow-bore needles. The best first aid for accidental 
exposure to blood through needle stick, mucous 
membrane or non- intact skin is to immediately 
encourage bleeding and flush the area with water for 
at least 15 minutes. Beside incident must be instantly 
reported to a supervisor and a confidential medical 
examination immediately done. 62% HCW practiced 
proper first aid techniques, 8% waited for medical 
help without taking any precaution after needle stick. 
In tertiary care hospital every health care worker has 
knowledge about prevention against exposure of 
needles during phlebotomy because it is injurious to 
health care workers to expose them accidently with 
hepatitis-B patient. To protect health care workers 
from exposure to blood borne pathogen some 
regulations are monitored and enforced by 
Occupational Safety Health Association (OSHA) that 
recommends the engineering controls (sharp 
containers) to dispose used syringes. 42% 
participants use these rules. 44% disposed syringe 
with needle bore in a common container which is 
highly injurious to other HCW working in the 
vicinity patients and their attendants, 10% bent 
needles with hands, a procedure very injurious and 
dangerous for themselves and 4% applied one handed 
scoop technique to close the syringe needle before 
discarding them. Infectious blood, body substances 
spills is the cause of spread of hepatitis-B to health 
care workers on their working bench or area. 
Immediate action is needed to be taken to clean and 
disinfect the area according to BSI rules. But 80% 
HCW did not show any concern about it. 48% of 
them use only disinfectant to clean the area. 40% 
cleaned the area with water and detergent and 12% of 
them disinfected the area after cleaning. It is 
recommended that blood and body fluid processing 
area should routinely be cleaned with 1:100 dilution 
of sodium hypochlorite (household bleach) and in 
case of spill 1:10 % dilution prepared weekly.  

Biologic waste specimens, materials with 
which the specimens come in contact, supplies 
contaminated with blood and body fluids, alcohol 
pads, gauze, bandages, disposable tourniquets, 
gloves, masks, gowns, plastic tubes and pipettes 
needs to be discard in appropriately labelled 
biohazard container/bags with biohazard symbol 
printed with colored coating of red or yellow . Every 
HCW in tertiary hospital should have appropriate 
knowledge regarding biological waste disposal 
container. Ironically 272 out 400 of our well 

qualified, high risk participants could not 
comprehend the symbols for biohazard, inflammable, 
harmful and danger printed on our questioner. It was 
shocking to observe that 64 HCW identified symbol 
of danger and 12 inflammable as both these sign are 
displayed at petrol pump/gas stations and various 
other places. Eleven participants recognized symbol 
for harmful and 38 HCW correctly identified symbol 
of biohazard. Though it is imperative that every 
person working in the tertiary hospital should know 
these symbols. 

CONCLUSION 
There is a low trend of vaccination against Hepatitis 
B in our HCWs. The KAP of our HCWs is not up to 
mark. To control the spread of hepatitis B doctors, 
nurses, phlebotomist, lab personal and operation 
theatre technician should be immunized prior to 
joining; periodically their antibody titer should be 
checked. Work orientation protocol of HCW should 
include talk about the role of hospitals, labs and 
clinic in spread and prevention of blood borne and 
other infectious disease. Hospital management should 
provide proper equipment/ materials so HCW is able 
act efficiently according to protocols designed by 
OSHA, EPP. Management should develop a rigid 
protocol regarding BSI and vigilantly observe and 
monitor it on daily basis.  
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