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ABSTRACT 

Objective: To study and analyze the prevalent risk factors of Hepatitis C Virus (HCV) transmission in Health Care Workers (HCWs) in Pakistan 

Methods: A literature survey (2005-2012) was conducted from the available literatures to identify the most prominent risk factors and prevalence 

rate of HCV affected workers in Pakistan. Health care workers include doctors, nurses, paramedical staffs, dispensers, laboratory technicians and 

pharmacists. The most common risk factors associated with the high incidence rate of HCV in HCWs are lack of well-trained paramedical staff and 

their non-scientific behavior, improper disposal of hospital waste, lack of sterilization facilities, poor infrastructure, direct exposure to blood and its 

products and finally needle stick injury.  

Results: The mean prevalence of HCV in HCWs is 4.46%±2, with the highest prevalence (6%) in Islamabad and Rawalpindi area.  

Conclusion: We recommend for the HCWs to become aware of the possible risks of HCV spread and minimize the complications of hospital care. 

The government should have to initiate awareness program on HCV infection among health care professionals. 
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INTRODUCTION 

Hepatitis is a major public health concern around the globe and 

mainly affects least developed countries including Pakistan. In 
Pakistan, almost 40% of the total burden of diseases is caused by 

infectious or transmittable diseases including tuberculosis, diarrhea, 
immunisable childhood diseases, malaria, HBV, HCV as well as acute 

respiratory infections [1-3]. According to the medium term 
development framework (2010) of Pakistan, the increasing threat of 

injecting drug users pose a major problem when one considers the 
hidden cases of HIV/AIDS and HCV among the addicted people. 

HCWs are also among the risk of acquiring transmissible diseases 
especially HCV. Hepatitis C is a blood borne infection which causes a 

high human morbidity and mortality both in the general population 
and health care workers [4, 5]. 

Occupational exposure to healthcare workers is considered any 

contact with a material that carries the risk of acquiring an infection, 
which occurs during the working activities, either in direct contact 

with patients or with body fluids or tissues [6]. The greatest risk for 
transmission of HCV, HBV or HIV occurs after a percutaneous injury, 

such as needle stick injury and cuts with sharp objects [7, 8]. 

According to Leachy (2011) and WHO (2013), approximately 9% of 

the global population are infected with HCV, HBV and or HDV 
worldwide. HBV and HCV globally account for 60% of cirrhosis and 

80% of hepatocellular carcinoma (HCC) as well as cause one million 
deaths each year. Least developed countries share a substantial set 

of hurdles to continue the epidemic, including insufficient screening, 
poor medical infrastructures, shortage of healthcare workers, 

inadequate access to care and treatment [9]. 

According to Hussain et al. (2010), approximately 10 million 

Pakistani people, from among the 6% of the overall population, are 

suffering from HCV. About 16,000 HCV infections have occurred 

worldwide in the year 2000 due to occupational exposure among 

HCWs [10, 11] of the 35 million people of the worldwide working 

population, 12% represents the health care workforce. An individual 

that provides health care services in a systematic way to individuals, 

families or communities is called HCW [12]. Health care providers 

not only work in hospitals but also in academic and research 

institutions. The size, skills and commitment of the health care 

workforce greatly affect health services.  

Fewer safety precautions and a higher prevalence of infections 

increase the risk of HCV in the HCWs communities. In Pakistan 

various health programs are initiated to control the risk of morbidity 

and mortality. These programs includes; Family Planning and 

Primary Health Care, HIV/AIDS Control Program, National 

Programme for Prevention and Control of Blindness, National TB 

Control Program, Cancer Treatment, Dengue Epidemic and Control 

Programme, National Maternal and Child Health Program, Malaria 

Control Program and Drug Abuse [13]. However, there are no such 

programs have been initiated for the prevention of HCV in Pakistan. 

Some research studies show that the prevalence of HCV varies 

between four provinces of Pakistan, and it is reported at6.7% in 

Punjab 5% in Sindh, 1.5% in Baluchistan and 1.1% in Khyber 

Pakhtunkhwa [14]. Hepatitis patients are not registered formally, 

however hospital based data suggest that every fourth patient in the 

medical ward has liver related diseases. From the literature, we 

found that various risk factors are involved in the transmission of 

HCV in the general population. This literature based on novel study 

was conducted specifically to identify the rationale the most 

prevalent risk factors of HCV in the HCW, working in the health care 

system.  

MATERIALS AND METHODS 

A literature survey was conducted to identify the most prominent risk 

factors and prevalence rate from the available literature in Pakistan 

HCW. Literature was searched in PubMed, Google Scholar and Pak 

Medina by using the keywords; prevalence of HCV in Pakistan, HCV 

and HCW in Pakistan, HCV in Pakistan HCW, HCV for Nurses of 

Pakistan, risk factors of HCV in HCWs. The primary data on the 

prevalence of HCV in health care worker were identified and reviewed. 
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Categories of health care workers in Pakistan 

In Pakistan, two types of health care systems are functioning, the 
private sector and the public/government sector. In both the types 

of system, various categories of health care professionals are 
involved as showed in fig. 1. All of these health care professional 

directly or indirectly involved in the transmission of HCV. Various 
suggestions were found for the prevention of HCV transmission both 

to and from HCWs. Some of these suggestions were about awareness 

of the importance of screening for hepatitis, self-care, and 

application of appropriate preventive measure during their 
provision of services, and reduction in the gaps in their knowledge 

and practice. We also found that doctors and administrative staffs 
are very less affected by hepatitis virus due to the fact that 

administrative staffs are not in direct contact with the patients and 
doctors do preventative measures and preoperative screening of 

patients for HCV. All the others staffs were found to be at high risk of 
HCV transmission. 

 

 

Fig. 1: Flow diagram showing different categories of HCWs, working in pakistan 

 

RESULTS AND DISCUSSION 

Prevalence rate of HCV 

The prevalence rate of HCV is shown in the table 1. The prevalence 

rate of HCV increases day by day due to insufficient control program 

and unawareness among HCWs and lack of regular blood analysis. A 

little have been reported about HCV prevalence in HCWs in Pakistan. 

There are no separate data available on the prevalence of HCV in 

individual categories of HCWs. However, we have tried to cite the 

prevalence rate of HCWs reported in literature in different regions of 

Pakistan as shown in table 1. 

Prevalent risk factors in HCWs 

HCV is a blood-borne virus that poses a substantial risk to HCWs 

from occupational exposure to blood and anybody fluid containing 

HCV in the workplace. The prevalence of HCV infections in HCW is 

greatly varied from region to region because of different genetics, 

socioeconomic factors, race, and environmental factors. The increase 

in serophically of HCV in HCWs is associated with increasing age, 

number of years in health care occupation; blood transfusion and 

needle stick injuries [28]. Increasingly frequent use of invasive 

techniques, application of new therapeutic methods, increase in the 

number of persons infected with blood-borne diseases (HBV, HCV 

and HIV), as well as longer survival of infected individuals, all 

combined keep the occupational exposure of health care providers 

topical. Needle stick injuries and other percutaneous injuries with 

sharp objects are the major means of occupational injuries to HCWs 

[29, 30]. The introduction of multiple procedures minimizes the risk 

of the hospital based on HCV infection. However, outbreaks are still 

being observed due to parenteral route, blood transfusions, fluid 

infusions, injections, and invasive medical and surgical interventions 

using contaminated specimens and equipment [31]. HCV 

transmission has also been documented to result from contact with 

infected health care workers e. g. during surgery [32]. Worldwide 

there are about 35 million HCWs are available and according to 

WHO (2003) about 3 million of them experience percutaneous 

exposures to blood-borne pathogens every year. Among those about 

2 million are exposed to HBV, 0.9 million to HCV and 170,000 to HIV. 

These injuries may result in 15,000 HCV, 70,000 HBV and 1000 HIV 

infections. Most of these cases (90%) occur in developing countries. 

HCV poses a serious health problem affecting people from all walks 

of life in every country but HCWs are at higher risk than the general 

population. Occupational health and safe medical practice is an 

arising issue in developing countries like Pakistan, India and 

Bangladesh [33]. A study conducted by Releet al.,(2002) in Mumbai, 

observed the incidence of occupational exposure due to infected 

blood and body fluids was highest among resident doctors (76%), 

followed by nurses (11%), and interns (5%) [34]. HCWs in Pakistan 

are summarized in table 2 and are discussed. Various interventions 

are also suggested for reducing the transmission of blood borne 

infections among the HCWs in Pakistan. fig. 2 depicts the risk factors 

to be taken into account for reducing blood-borne infections with 

the support of education, counseling, and media campaign to 

educate public, insistence of oral medications, creating positive 

opportunities for youth and introducing safety precautions. 

 

Fig. 2: Suggested interventions for blood-borne infections 

among HCWs 
 

a) Lack of well-trained paramedical staff and their non-

scientific behavior 

The prevalence of anti-HCV antibodies in medical staff in developing 

countries like Pakistan is much higher than those in developed 

countries due to the lack of knowledge, proper training and standard 

practices in medical procedure [17]. Physicians, laboratory 

technicians, nurses and dialysis unit personnel are the main at risk. 

Nurses are the most risk group because of close contact with the 

patients [15, 38, 43, 45, 46]. Doctors and other health care 

professionals are at high risk of acquiring the HCV infection while 
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handling the patients, during treatment and investigation 

procedures in ward, medical ICUs, angiography labs, during surgery, 

renal dialysis, accidental cuts and pricks during surgery with 

contaminated instruments [47]. Occupational and non-occupational 

exposure to infected blood is the main mode of infection and risk 

factor[20]. In the third world countries, the medical crew lacks 

knowledge about the transmission hospital acquired infections. 

These are caused by improper training of staff on healthcare worker 

management, poor handling of health care waste and poor attitude 

of staff towards hospital discipline[39, 41]. 

  

Table 1: Comparative data taken from literature showing the prevalence rate of HCV in HCWs of neighboring countries 

Population Method of 

detection 

Region Population 

size 

Frequency References 

Healthcare worker in Pakistan 

 

EIA Karachi 114 4.4% [15] 

PCR AKU Karachi 53 4% [16] 

ELISA Civil Hospital 

Karachi 

250 5-6% [17] 

ELISA Islamabad 

Rawalpindi 

217 6% [18] 

ELISA Abbott bad 125 5.6% [19] 

Questioner PIMS Islamabad 383 1.6% [11] 

ELISA Rawalpindi 100 6% [20] 

ELISA Khyber 

Pakhtunkhwa 

824 4.13% [20] 

ELISA Karachi 1051 2.9% [21] 

Healthcare worker in India  

(data retrieved from DMRI (Database of Medical Research 

in India), Google scholar, PubMed,  

ELISA Himachal Pradesh 200 0% [22] 

ELISA New Delhi 100 4% [23] 

ELISA Odisha 30 0% [24] 

ELISA New Delhi 376 0.26% [25] 

ELISA Karnataka 405 0% [12] 

Bangladesh ELISA Dhaka 355 1.4% [26] 

ICT Dhaka 1000 0.4% [27] 

ICT; Rapid Immuno chromatography test  

 

Table 2: The most common risk factors associated with the HCV transmission in HCWs in Pakistan 

S. No. Risk factors Reasons References 

1. Lack of well-trained paramedical 

staff and their non-scientific 

behavior 

• Lack of knowledge and negative attitudes toward blood borne diseases 

• Contact with patients 

• Lacks of knowledge about the transmission of hospital acquired infections 

• Lack of vaccination 

• Poor attitude of staff towards hospital discipline 

• Improper training of staff on healthcare worker management 

• Lack of standard practices in medical procedure 

• Poor hygiene habits of health care workers such as washing hands and 

instruments in the same washbasin or pouring bodily takedown the toilet 

 

[11, 35-37] 

2. Improper disposal of Hospital 

Waste 
• Poor handling of health care waste 

• Lack of system for the disposal of sharp waste 

• Unsafe injection practices 

[15] 

3. Lack of sterilization facilities • Inadequate cleaning of equipment 

• Hospitals are not adequately equipped for screening of blood and blood 

products 

• The use of old, damaged, or prohibited sterilization packaging systems 

without adequate control 

• An ineffective infection control systems 

• Procedures to prepare equipment for sterilization did not comply with 

recognized standards 

[38] 

4. Poor Infrastructure • Overcrowded govt. hospitals 

• Short staffed and have meager funds to provide medicines and health 

supplies 

• Ghost workers 

• Poor hospital management 

• Doctors' irresponsible attitude 

• Poor Anti HCV screening facility 

• Transport of contaminated and decontaminated tools 

[39-41] 

5. Direct exposure to blood and its 

products 
• Skin contact 

• Exposure to contaminated body fluids and trauma by contaminated 

equipment 

[11] 

6. Needle stick injury • During disposal of used syringe, recapping, specimen collection, 

manipulating a syringe needle bending and 

• Withdrawing blood or during intravenous cannulation.  

[42-44] 
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b) Improper disposal of hospital waste  

In Pakistan, unsafe injection practices are increasing day by day due 

to increased cost and lack of proper disposal system for sharp waste. 

Estimated markets of disposable syringes are around 300 million in 

Pakistan, but there is no proper system for the disposal of waste 

syringes. Most of the used syringes are discarded in the community 

sites without decontamination and destruction[15, 43]observe a 

serious increase of HCV infection in HCWs especially in nurses due 

to improper disposal of use syringes in a hospital at Lahore. In 

military hospital at Rawalpindi[20]observed the higher frequency of 

anti-HCV antibodies in sanitary workers as compare to other 

healthcare workers. Inadequate cleaning of equipment increases the 

possibility of hospital acquired HCV transmission [48, 49]. 

c) Lack of sterilization facilities 

Exposure to HCV contaminated blood provides great chances to 

contaminate surfaces, instrument and environment. The public 

sector hospitals in Pakistan are not sufficiently equipped for 

screening, sterilization and standard procedures are not practiced 

due to over crowdedness of patients [38]. 

d) Lack of poor infra-structure 

In Pakistan health care system is divided in to two types, private and 

public. Approximately 70% of the population is covered by private 
sector hospitals and clinics [50]. Different types of health care 

provisions are provided that range from faith healers to train 
allopathic physicians.  

The public sector comprises different health facilities ranging from 
Basic Health Units (BHUs) to a tertiary care center. In Pakistan, 

Primary Health Care (PHC) units comprise both BHUs and rural 
health centers (RHCs). To achieve the stipulated goals within the 

health sector, the efficiency of the health system should be 
increased [51]. Many of day care centers like BHUs and PHCs are 

just fragile structures without any strict policy, resources and even 

trained staff [52]. 

In Pakistan, most of the communities live in urban areas and most of 

them rely on government hospitals for their medical care, which is 

overcrowded, short staffed and have meager funds to provide 

medicines and health supplies. Repeated use of syringes and surgical 

equipment’s without proper sterilization further spread of this 

deadly viral infection among unsuspected patients. Many times the 

medical miracles in Pakistan lie in the idea that some patients 

actually survive their hospital stay. Most of the medical staff is 

absent for months at a time and have been referred as ghost 

workers [40]. Saeed and Ibrahim (2005) observed that poor hospital 

management, doctor’s irresponsible attitude and patient’s illiteracy 

and poverty are the main reasons for poor infrastructure. 

e) Direct exposure to blood and its products  

Transfusion of blood products have been another main route of HCV 

transmission in Pakistan. Anti-HCV screening facility started in 1994 

in few centers of the Pakistan, however, the facility of screening 

blood through HCV RNA was available at one center in Pakistan from 

1991-1997. The main possible reasons for these are lack of 

resources, poorly trained staff, ill-equipped resources and 

ineffective screening of blood donors for anti-HCV antibody [53]. 

The main sources of transmission of hepatitis B and C are the non-

implementation of international standards regarding blood 

transfusion, piercing of nose and ear with unsterilized needles, reuse 

of needles for injections, injecting drug users, shaving from barbers, 

tattooing, and use of unsterilized dental and surgical instruments [54]. 

f) Needle stick injury  

Worldwide estimated population of HCW is 35 million people and it 

represents 12% of the working population. HCW including physicians, 

nurses, paramedics and laboratory technicians, are especially exposed to 

injury by sharp instruments in the course of their duty[55, 56]. The most 

often performed procedures with the risk of injury are: intramuscular or 

subcutaneous injection, taking blood samples, or during the intravenous 

cannulation, repeated replacing the cap on an already used needle and 

collision with someone [44, 57]. 

 

Table 3: The precautionary measures and recommendations to be applied 

S. No. Recommendations 

1. Health care workers should be vaccinated at the time of entry in service 

2. For appropriate detection of infection and prevention, health care workers should be screened annually  

3. The availability of auto disable syringe and safety box in the public health care (PHC) facilities  

4. Education on proper method of sterilization and continuous professional development of HCWs is needed 

5. Careful supervision of staff and good management  

6. Health care professionals should used some preventive measures such as double scrubbing time, protective mask, eye protection 

spectacles and use of double gloves  

7. Effective infection control programme is to be implemented in a health care setting 

8. To minimize the risk of HCV transmission in Health care setting, accurate and detailed advice should be given to HCV positive Health 

care workers 

9. Further work should be done regarding post-exposure prophylaxis (PEP) to make more and more HCW aware of it who deals with the 

sharps 

10. Infection control education should be an integral part of the curriculum of all disciplines including medical, dental, nursing and 

paramedics in both government and private hospitals 

11. Government agencies should have to initiate awareness program on HCV infection among these health care professionals 

12. Additionally, in all health settings, effective infection control measures should be implemented and mandatory reporting of sharp 

injuries should be organized. It is hoped that with the passage of time knowledge, attitude and practices of HCWs will improve 

13. For safe injection practices surveillance system and awareness program should be initiated in health care workers 

14. The most important preventive action in respect to HBV, HCV and HIV infections is nonspecific pre-exposure prophylaxis 

15. Implementation of a system for detecting, reporting, investigation and control of infections 

16. New procedures, including protection for employees against their own failings, have to be implemented to limit the risk of nosocomial 

infections 

17. Safety spectacle, mask and goggles should be used to protect eyes and mouth where splashing is possible 

18. control contamination of surfaces by containment and using appropriate decontamination procedures 

19. The premises condition should be upgraded according to quality standards and theoutdated equipmentrequired to be replaced 

20. There is an essential need for auditing medical centers and health care workers for compliance  

21. New procedures, including protection for employees against their own failings, have to be implemented to limit the risk of HCV 

infections 

22. Knowledge on viral hepatitis and its management should be improved 

23. The importance of training of health care personnel which should always be performed for new employees, and periodically for 

employed nurses, physicians and laboratory technicians, and other clinical personnel, as well as for supporting staff 
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Most of the HCW in developing a health care system are unaware of 

the fact that hepatitis C can be transmitted by needle stick injury[33, 

58, 59]. Most of the HCW had been exposed to needle stick injury at 

least 1-5 times in their whole professional life [11, 20]. A study 

shows that if a HCW has constant skin contact and needle stick 

accidents, anti-HCV prevalence is higher than that in the healthy 

population [60, 61]. Workers who sustained percutaneous 

exposures to blood from patients who are anti-HCV positive have 

found variable rates of HCV transmission [7, 62]. HCW are more 

exposed to contaminated body fluids and trauma by contaminated 

equipment, and they are at higher risk of acquiring and transmitting 

hepatitis C [16]. There are about 1.5 million units of blood products 

transfused each year in Pakistan[63]. Data on the safety of this 

transfusion process are scanty perhaps due to the lack of a system of 

reporting infectious or non-infectious adverse events[64]. The Center 

for Disease control and prevention, 2008(CDC) estimates that two out 

of every 100 HCW are infected with HCV after a needle stick or a 

similar type of exposure to HCV positive blood in the workplace [65]. 

The treatment of HCV with antiviral and interferon is far more 

expensive than the cost of education and prevention measures. 

HCWs should take precautionary measures in order to provide 

better services. Moreover, HCWs should be aware of their own 

health status and root causes of HCV infection. By taking the 

precautionary measures given in table 3, the spread of HCV among 

health care professionals can be affectively control. The 

recommendation mention in this review is taken from various 

reviews and research articles that include: Goniewicz et al., 2012; 

Deuffic-Burban et al., 2011 and Henderson et al., 2010 [28, 44, 66]. 
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