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Abstract: Introduction: Hepatitis B virus (HBV) is a highly infectious virus responsible for considerable morbidity and mortality 

worldwide. Chronic HBV carriers can transmit HBV parentally in a hospital setting putting healthcare workers (HCWs) and their 

patients at risk of infection. Aim and objectives: This study aimed to investigate knowledge, attitudes and practices towards prevention 

and control of HBV amongst nurses, doctors and laboratory personnel. Objectives were to determine: (a) the knowledge; (b) the 

attitudes; (c) the practices of nurses, doctors and laboratory personnel; (d) if there are any associations between (1) knowledge and 

practice, and (2) attitudes and practice; (e) the predictors of HBV vaccination uptake. Materials and Methods: This was a cross-sectional 

descriptive study. Self-administered questionnaires were distributed to doctors, laboratory staff and nurses at Aweil State Hospital. 

Results and Discussion: Two hundred questionnaires were distributed and a total of 117 were returned, giving an overall response rate 

of 58.5%.More doctors had good knowledge (38.9% [7/18]), followed by 20% (4/20) of laboratory staff and 11.4% (9/79) of nurses. Most 

staff (100% [20/20] of laboratory staff; 97.5% [77/79] of nurses; 94.4% [17/18] of doctors) had positive attitudes. More laboratory staff 

(100 [20/20]) displayed good practices, followed by nurses (94.9% [75/79]); and lastly doctors (88.9% [16/18]). There were no significant 

associations between knowledge or attitudes and practices. Vaccination was inadequate, with 50.9% (59/116) of HCWs having received 

at least one dose, and of these only 61% (36/59) receiving all 3 doses. Needle stick injuries occurred in 31.6% (37/117), while 33.9% 

(39/115) reported blood or body fluid splashes. None of the HCWs accessed PEP after exposure. Being a laboratory worker (OR: 148.4) 

or doctor (OR: 125.7) were the only predictors of vaccination uptake. Conclusion: There is need to increase knowledge of HCWs, 

vaccination availability, vaccination uptake, PEP, and reduce the exposures of HCWs. 

 
Keywords: Hepatitis B surface antigen (HBsAg), Hepatocellular carcinoma (HCC), HBV carrier,Horizontal transmission,Liver cirrhosis, 

KAP, HBV, South Sudan. 

 

1. Introduction 
 

1.1. Background to the study 

 

Hepatitis B virus (HBV) is a highly infectious blood-borne 

virus (BBV) responsible for acute and chronic hepatitis B 

(HB) infections of the liver resulting in considerable 

morbidity and mortality in sub- Saharan Africa. Chronic 

carriage of HBV in sub-Saharan countries ranges from 9-

20%, and in the whole of Africa about 50 million are 

estimated to be lifetime carriers with an estimated 12.5 

million expected to die from HBV related liver diseases 

(Kiire, 1996). The main route of transmission of HBV in this 

region is unexplained horizontal transmission in childhood, 

with sexual transmission in adolescents and adults being the 

next most important route of transmission (Kiire, 1996). 

However, because HBV is blood borne and healthcare 

workers (HCWs) handle blood and other body fluids; this 

puts them at considerable risk of acquiring it if prevention 

and control measures are not adequate in hospitals (Kiire, 

1996).  

 

In a hospital setting transmission of HBV can be from 

patient to patient, which presents the greatest risk, followed 

by patient to HCW and lastly HCW to Patient infections 

(Viral Hepatitis prevention board [VHPB], 2005). It is 

reported that around 80% of chronic HBV infections are 

undiagnosed and this means that infected HCWs and 

patients can unwittingly act as carriers putting others at risk 

of infection (Paul et al, 1999).  

 

Human immunodeficiency virus (HIV) and HBV share 

common transmission routes and co-infection in countries 

highly endemic for both viruses is to be expected (Burnett et 

al, 2005). In South Africa, Sudan and South Sudan, 

HIV/HBV co-infection ranges from 4.8% to 17% (Firnhaber 

and Ive, 2009). HIV related immunosuppression increases 

the viral replication of HBV and is thought to increase 

efficiency of transmission of HBV, increase the risk of acute 

HBV infection progressing to the chronic state, and increase 

the risk of reactivating latent HBV infections (Firnhaber and 

Ive, 2009). 

 

There is evidence that HBV is highly endemic in some parts 

of South Sudan, and Botswana. A mean prevalence of 13.6% 

of HB surface antigen (HBsAg) was found in Maun, and 

47% of patients with clinical hepatitis who were tested for 

HBsAg, were found to be positive (Byskove et al, 1989). 

Also, Botswana has one of the highest HIV prevalence rates 

(24% in the 15-49 year olds) (Plank et al, 2010), and it has 

been found that 46% of the patients admitted into Botswana 

hospitals are HIV positive (Mwaniki, 2007).  

 

A study conducted at Botswana Hospital found that 10.6% 

of HIV positive patients are HBsAg positive (Wester et al, 

2006). This could however be the tip of the iceberg, since 

HIV positivity in hospitalised patients is associated with 
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occult (hidden) HB infection (Lukhwareni et al, 2009). The 

high rate of HIV positive patients treated at the hospital is 

likely to result in higher than expected HBV carriers who are 

given care at Aweil State Hospital resulting in higher risk of 

exposure to HBV for HCWs.    

 

1.1 Prevalence of HBV 

 

1.1.1 Global prevalence 

At the beginning of the 21
st
 century it was estimated that 

HBV contributed to about one million HBV related deaths 

per year; this is because globally, of the more than two 

billion people infected in the past, around 387 million would 

have developed chronic hepatitis (Mphahlele et al, 2002). 

Globally there are approximately 10 million new HBV 

carriers every year (Mphahlele et al, 2002).  

 

The prevalence of chronic HBV (defined as being HBsAg 

positive for more than 6 months) is markedly different 

geographically throughout the world and ranges from 0.2% 

to 20% (Hou et al, 2005). Chronic HBV infection can be 

used to divide the world into three regions according to the 

degree of endemicity (WHO, 2002). Areas of high 

endemicity can be classified as those where prevalence of 

chronic HB in the general population is ≥8%. This includes 

China, South East Asia, sub-Saharan Africa and the Middle 

East, most Pacific Islands, some of the Caribbean Islands 

and the Amazon Basin (WHO, 2002). Areas of intermediate 

endemicity are those where chronic HB in the general 

population is 2-7%; this includes Central and South 

America, the Mediterranean, India, Eastern and Southern 

Europe, the Soviet Union and Japan (WHO, 2002). Areas of 

low endemicity are those where chronic HB is <2%, these 

areas include the United States of America (USA), Canada, 

Western Europe and Australia (WHO, 2002).  

 

1.1.2 Prevalence in sub-Saharan Africa 

HBV chronic infections are endemic in the general 

population of sub-Saharan Africa (Mphahlele et al, 2002). 

Around 98% of the approximately 470 million population of 

sub-Saharan Africa are expected to be infected at some point 

in their lives (Kew, 1996). Chronic carriage of HBV in sub-

Saharan countries ranges from 9-20%, and in the whole of 

sub-Saharan Africa about 50 million are estimated to be 

lifetime carriers with an estimated 12.5 million expected to 

die from HBV related liver diseases (Kiire, 1996). HBV 

induced HCC is responsible for 200 000 deaths in the black 

population of sub-Saharan Africa every year (Mphahlele et 

al, 2002).  

 

1.1.3 Prevalence in southern African countries 

South Africa, a country neighbouring Botswana, has areas of 

both intermediate and high endemicity (Mphahlele et al, 

2002). HBV in South Africa is generally more prevalent in 

the rural areas compared to the urban areas (Mphahlele et al, 

2002). A prevalence of 13.7-15.4% HBsAg carriers was also 

reported in Zimbabwe, another of Botswana’s neighbours 

(Mphahlele et al, 2002). There is evidence that HBV is 

highly endemic in some parts of Botswana. A mean 

prevalence of 13.6% of HBsAg was found in Maun, and 

47% of patients with clinical hepatitis who were tested for 

HBsAg were found to be positive (Byskove et al, 1989).  

 

1.1.4 Prevalence in HCWs 

A review of studies on HBV done in the USA among  

HCWs found high prevalence rates of 13 to 18% in some 

categories of HCWs such as surgeons, and up to 27% 

prevalence rates have been noted among dentists and oral 

surgeons (Beltrami et al, 2000). Some studies have found 

that the prevalence of HBV infection is related directly to 

number of years worked as a HCW and to age of the 

healthcare worker, meaning the older the HCW and the more 

the number of years worked, the greater the chance of 

chronic infection (Beltrami et al, 2000).  

 

The prevalence of HBV markers in Western Europe among 

nurses, dentists, midwives and physicians was estimated at 

10% for northern countries, 20% for middle countries, and 

40% for southern Countries (Bonanni and Bonaccorsi, 

2001). In Western Europe, it was estimated that 16500 new 

HBV infections in HCWs occur each year, with 990 

becoming chronic infections and 200 expected to die from 

liver cirrhosis and 40 from primary HCC (assuming HBV 

vaccine coverage of 40% among traditional HCWs and 

coverage of 25% among allied HCWs) (Bonanni and 

Bonaccorsi, 2001).  

 

In sub-Saharan Africa, a study done in Uganda on the sero-

prevalence and risk factors for HBV infection among HCWs 

found a sero-prevalence of HBV markers of 8.1% indicating 

current infection, and 48.1% had evidence of previous 

exposure to HBV (Ziraba et al, 2010). 

 

2. Results and Discussions 
 

2.1 Response rate 

 

Two hundred questionnaires were distributed and a total of 

117 were returned, giving an overall response rate of 58.5%. 

From nurses, 79 of 148 questionnaires were returned, giving 

a response rate of 53.4%; 18 of 26 questionnaires were 

returned from doctors, giving a response of 69.2%; and 20 of 

26 were returned from laboratory staff, giving a response 

rate of 76.9%.  

 

2.2 Descriptive statistics  

 

2.2.1 Socio-demographic characteristics of the 

respondents 

The final study sample was comprised of 15.4% doctors, 

17.1% laboratory staff and 65.5% nurses. The majority of 

the HCWs were:  female (64.1% [75/117]); between the ages 

of 20-40 years (69.2% [81/117]; had worked for 10 years or 

less (63.2% [74/117]) (see fig 4.1, fig 4.2, table 4.1, and 

table 4.2). The ages of the respondents ranged from 22 to 51 

years, with a mean age of 31.5 years (SD= 6.956) (n=93), 

modes of 27 and 28 and median of 29. Some participants 

(20.5% [24/117]) declined to mention their ages (see table 

4.1). 
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Figure 4.1: Bar chart showing distribution of gender of HCWs 

 

 
Figure 4.2: Bar chart showing gender in different job categories 

 

Table 4.1: Frequency distribution of age of HCWs 
Age Frequency % 95% confidence  interval (CI) 

20 – 30yrs 53 45.3 36.1 - 54.8 

31 – 40yrs 28 23.9 16.5 - 32.7 

41 – 50yrs 11 9.4 4.8 - 16.2 

> 50yrs 1 0.9 0.0 -   4.7 

No answer 24 20.5 13.6 - 29.0 

Total 117 100.0  

 

Table 4.2: Frequency distribution of years employed as 

HCWs 
Years employed as HCW Frequency % 95% CI 

≤ 10 yrs 74 63.2 53.8 - 72.0 

10-19 yrs 25 21.4 14.3 - 29.9 

20-29 yrs 11 9.4 4.8 - 16.2 

>30 yrs 7 6.0 2.4 -11-9 

Total 117 100.0  

 

2.2.2 Knowledge about the prevention and control of 

HBV 

The first objective of this research was to determine the 

knowledge of nurses, doctors and laboratory personnel at 

Aweil State Hospital regarding HBV prevention and control. 

The potential range of knowledge scores was from 0 to 14 

but the actual scores from the survey ranged from 3 to 13 

with a mean of 7.94 (SD=2.31), median of 8 and a mode of 

9. The majority of HCWs (66.7% [78/117] had moderate 

knowledge (see table 4.3). More doctors had good 

knowledge (38.9% [7/18]); followed by laboratory staff 

(20% [4/20]; and nurses (11.4% [9/79]) (see table 4.4).  

 

Table 4.3: Frequency distribution of knowledge of HCWs 
Knowledge Frequency % 95% CI 

Poor knowledge 19 16.2 10.1 - 24.2 

Moderate Knowledge 78 66.7 57.4 - 75.1 

Good Knowledge 20 17.1 10.8 - 25.2 

Total 117 100   

 
Table 4.4: Frequency distribution of knowledge in different 

professions 

Knowledge 
Doctors 

n (%) [95%CI] 

Laboratory n  

(%) [95% CI] 

Nurses n  (%) 

[95% CI] 

Poor Knowledge 
1 (05.6) 

[0.1 - 27.3] 

2 (10) 

[1.2 - 31.7] 

16 (20.3) 

[12.0-30.8] 

Moderate 

Knowledge 

10 (55.6) 

[30.8-78.5] 

14 (70) 

[45.7-88.1] 

54 (68.4) 

[56.9-78.4] 

Good 

Knowledge 

7 (38.9) 

[17.3-64.3] 

4 (20) 

[5.7 - 43.7] 

9 (11.4) 

[5.3 - 20.5] 

Total 18 (100) 20 (100) 79 (100.0) 

 

 

Table 4.5:  Frequency distribution of answers to knowledge questions (the correct answer is in brackets) (n=117) 
Knowledge Questions Correct 

N (%) [95% CI] 

Incorrect  / don’t know 

n (%) [95% CI] 

UPs should be used only with known HBV PTs (No) 107 (91.5) [84.8-95.8] 10    8.5)   [4.2-15.2] 

Consuming spoilt/old rotten food can result in hepatitis B virus infection (No) 70 (59.8) [50.4-68.8] 47 (40.2) [31.2-49.6] 

Needles should be recapped/bent after use (No) 91 (77.8) [69.2-84.9] 26 (22.2) [15.1-30.8] 

Hepatitis B can be transmitted as a nosocomial infection (Yes) 72 (61.5) [52.1-70.4] 45 (38.5) [29.6-47.9] 

After HB vaccination HB, it’s not necessary to confirm immunity against HB (No) 73 (62.4) [53.0-71.2] 44 (37.6) [28.8-47.0] 
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About 90% of vaccinated adults and children achieve 100% protection against HBV 

(Yes) 

48 (41.0) [32.0-50.5] 69 (59.0) [49.5-68.0] 

Hepatitis B virus is about 100 times more infectious than HIV (Yes) 62 (53.0) [43.5-62.3] 55 (47.0) [37.7-56.5] 

A titre of at least 10mIU/ml of antibodies against hepatitis B is considered essential for 

protection against hepatitis B virus (Yes) 

26 (22.2) [15.1-30.8] 91 (77.8) [69.2-84.9] 

After exposure to HBV receiving the first dose of hepatitis B vaccine and hepatitis B 

immunoglobulin within a week can reduce chances of infection (Yes) 

56 (47.9) [38.5-57.3] 61 (52.1) [42.7-61.5] 

Once a patient has been vaccinated against hepatitis B they should not be considered as 

a possible source of hepatitis B (No) 

79 (67.5) [58.2-75.9] 38 (32.5) [24.1-41.8] 

A person who has been vaccinated or recovered from previous hepatitis B infection, can 

infect others (Yes) 

45 (38.5) [29.6-47.9] 72 (61.5) [52.1-70.4] 

Three doses of hepatitis B vaccine are required for complete vaccination (Yes) 89 (76.1) [67.3-83.5] 28 (23.9) [16.5-32.7] 

The duration of protection after successful vaccination is at least 15 years (Yes) 36 (30.8) [22.6-40.0] 81 (69.2) [60.0-77.4] 

Hepatitis B virus can be sexually  transmitted (Yes) 75 (64.1) [54.7-72.8] 42 (35.9) [27.2-45.3] 

 
2.2.3 Attitudes of HCWs towards the prevention and 

control of HBV 

The second research objective was to determine the attitudes 

of nurses, doctors and laboratory personnel at Aweil State 

Hospitalregarding HBV prevention and control. In this 

survey, attitude scores ranged from 1 to 18 with a mean of 

12.10 (SD=3.03), median of 12 and mode of 14. The 

majority of HCWs (97.4% [114/117]), had positive attitudes 

(see table 4.6). More laboratory staff (100% [20/20]) had 

positive attitudes; followed by nurses (97.5% [77/79]); and 

doctors (94.4% [17/18] (see table 4.7).  

 

2.2.4 Practices of HCWs regarding prevention of HBV  

The third objective was to determine the practices of nurses, 

doctors and laboratory personnel at Aweil State Hospital 

regarding HBV prevention and control.  

 

2.2.4.1 Universal precautions 

Universal Precautions (Ups) practices had a mean score of 

10.37 (SD=1.695), the scores ranged from 6 to 12, with a 

median of 11 and a mode of 12. The majority of HCWs 

(94.9% [111/117]) had good UPs practices (see table 4.9). 

More laboratory staff had good UPs practices (100% 

[20/20]); followed by nurses (94.9% [75/79]); and lastly 

doctors (88.9% [16/18]) (see table 4.10). Responses for used 

needle re-sheathing and sharps disposal practices had a mean 

score of 6.7 (SD=1.52), the scores ranged 2 to 8, with a 

median of 7 and a mode 8. The majority of HCWs (79.5% 

[93/117]) had good UPs practices regarding avoidance of re-

sheathing and proper sharps disposal (see table 4.11). More 

nurses had good UPs practices (84.8% [67/79]); followed by 

doctors (72.2% [13/18]); and lastly laboratory staff (65% 

[13/20]) in this regard (see table 4.12). NSI and blood and 

body fluid exposure practices had a mean score of 0.56 

(SD=1.49), the scores ranged from -2 to 2, with a median of 

0 and a mode of 2. The majority of HCWs (51.3% [60/117]) 

had moderate to poor practices in this regard (see table 

4.11). More laboratory workers (75% [15/20]) had good NSI 

and blood and body fluid practices; followed by doctors 

(44.4% [8/18]); and lastly nurses (43% [34/79]) (see table 

4.12). Protective garment and glove use practices of HCWs 

had a mean score of 3.64 (SD=0.622), the scores ranged 

from 1 to 4, with a median of 4 and mode of 4. The majority 

of HCWs (93.2 % [109/117]) had good UPs practices in this 

regard (see table 4.11). More laboratory staff (100% [20/20]) 

had good protective garment and glove use practices; 

followed by nurses (94.9% [75/79]) and doctors (77.8% 

[14/18]) (see table 4.12). 

 

2.2.4.2 Vaccination 

Of the HCWs, 50.9% (59/116) said they had received at 

least one dose of the vaccine and most laboratory workers 

had at least one dose (95% 19/20) compared to the other 

HCWs (see fig 4.3). Of those who had at least one dose of 

the vaccine, 61% (36/59) received the complete 3 dose 

series. HCWs that had the complete 3 dose series included 

66.7% (12/18) of doctors, 65% (13/20) of laboratory staff 

and 13.9% of (11/79) nurses. Of the HCWs who had at least 

1 dose, testing for anti-HBs was done by 18.6% (11/59). 

Most HCWs who received at least one dose were not tested 

(81.4% [48/59]). Vaccination uptake of at least 1 dose was 

the least: in the 31-40 age group (46.4% [13/28]); among 

nurses (29.1% [23/79]); among females (46.7% [35/75]); 

among those who had worked for 20-29 years (27.3% 

[3/11]); HCWs with moderate knowledge (46.2% [36/78]); 

and moderate attitudes (33.3% [1/3]) (see table 4.13).  

 

Table 4.6: Distribution of attitudes of HCWs 

Attitude Frequency % 95% CI 

Negative Attitude 0 0 

 Neutral Attitudes 3 2.6 0.5 - 7.3 

Positive Attitude 114 97.4 92.7-99.5 

Total 117 100  

 

Table 4.7: Distribution of attitudes of HCWs in different 

professions 

Attitudes 
Doctors Laboratory Nurses 

n (%) [95% CI] n (%) [95% CI] n (%) [95% CI] 

Negative 0 (0.0) 0 (0.0) 0 (0.0) 

Neutral 
1   (5.6) 0  (0.0) 2   (2.5) 

[0.1 - 27.3] [0.0-16.8] [0.3-8.8] 

Positive 
17 (94.4) 20 (100) 77 (97.5) 

[72.7-99.9] [100-100] [91.2-99.7] 

Total 18 (100.0) 20 (100.0) 79 (100.0) 

 

Table 4.8:  Distribution of answers to attitude questions (n=117) 

Attitude Questions 

Strongly 

agree 

n (%) [95% 

CI] 

Agree 

n (%) [95% 

CI] 

Don’t 

know 

n (%) 

[95% CI] 

Disagree 

n (%) [95% 

CI] 

Strongly 

disagree 

n (%) [95% 

CI] 

HBV Vaccination for HCWs should be for free. (positive 94 (80.3) 23 (19.7) 0 (0.0) 0 (0.0) 0 (0.0) 
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statement) [72.0-87.1] [12.9-28.0] 

HBV vaccination too expensive for me to purchase; if it is not 

free I will not purchase it. (negative statement) 

22 (18.8) 

[12.2-27.1] 

28 (23.9) 

[16.5-32.7] 

20 (17.1) 

[10.8 -

25.2] 

30 (25.6) 

[18.0-34.5] 

17 (14.5) 

[8.7-22.2] 

I don’t trust vaccinations (negative statement) 
1 (0.9) [0.0-

4.7] 

14 (12.0) 

[6.7-19.3] 

5 (4.3) 

[1.4-9.7] 

51 (43.6) 

[34.4-53.1] 

46 (39.3) 

[30.4-48.8] 

Vaccination is against my religion / traditional beliefs (negative 

statement) 

1 (0.9) [0.0-

4.7] 
0 (0.0) 

5 (4.3) 

[1.4-9.7] 

33 (28.2) 

[20.3-37.3] 

78 (66.7) 

[57.4-75.1] 

Every patient should be treated as they are carrying a BBV. 

(positive statement) 

67 (57.3) 

[47.8-66.4] 

37 (31.6) 

[23.3-40.9] 

3 (2.6) 

[0.5-7.3] 

5 (4.3) 

[1.4-9.7] 

5 (4.3) 

[1.4-9.7] 

It is important to wash your hands after any contact with each 

patient (positive statement) 

95 (81.2) 

[72.9-87.8] 

21 (17.9) 

[11.5-26.1] 

1 (0.9) 

[0.0-4.7] 
0 (0.0) 0 (0.0) 

I am not at risk for hepatitis B because I am always careful 

when examining patients and taking specimens (negative 

statement) 

3 (2.6) [0.5-

7.3] 

6 (5.1) 

[1.9-10.8] 

6 (5.1) 

[1.9-10.8] 

52 (44.4) 

[35.3-53.9] 

50 (42.7) 

33.6-52.2] 

I am not at risk for HBV because I am a healthy person 

(negative statement) 
0 (0.0) 

2 (1.7) 

[0.2-6.0] 

2 (1.7) 

[0.2-6.0] 

37 (31.6) 

[23.3-40.9] 

76 (65.0) 

[55.6-73.5] 

My job puts me at risk of HBV infection (positive statement) 
94 (80.3) 

[72.0-87.1] 

21 (17.9) 

[11.5-26.1] 
0 (0.0) 0 (0.0) 

2 (1.7) 

[0.2-6.0] 

 

Table 4.9: UPs practices of HCWs 
Practices Frequency Percent 95% CI 

Poor Practices 0 0   

Moderate Practices 6 5.1 1.9-10.8 

Good Practices 111 94.9 89.2-98.1 

Total 117     

 

Table 4.10: UPs practices of HCWs in different job 

categories 

Practices 
Doctors n (%) 

[95% CI] 

Laboratory n 

(%) [95% CI] 

Nurses n (%) 

[95% CI] 

Poor Practices 0 (0.0) 0 (0.0) 0 (0.0) 

Moderate 

Practices 

2 (11.1)    

[1.4-34.7] 

0  (0.0) 

 [0.0-16.8] 

4   (5.1)   

 [1.4-12.5] 

Good Practices 
16 (88.9)  

[65.3-98.6] 

20 (100) 

 [100-100]   

75 (94.9) 

[87.5-98.6] 

Total 18 (100.0) 20 (100.0) 79 (100.0) 

 

Table 4.11: Distribution of UPs practices of HCWs 

Practices 

Re-sheathing and 

sharps disposal 

n (%) [95% CI] 

NSIs and Blood & 

body fluid 

exposure n (%) 

[95% CI] 

Protective 

clothing and 

Gloves n (%) 

[95% CI] 

Poor 
1(0.9) 

[0.0-4.7] 

27 (23.1) 

[15.8-31.8] 
0 (0.0) 

Moderate 
23 (19.7) [12.9-

28.0] 

33 (28.2) 

[20.3-37.3] 

8 (6.8) 

[3.0-13.0] 

Good 
93 (79.5) [71.0-

86.4] 

57 (48.7) 

[39.4-58.1] 

109 (93.2) 

[87.0-97.0] 

Total 117 (100.0) 117 (100.0) 117 (100.0) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.12: Distribution of UPs practices of HCWs 

according to profession 
UP 

practices 
Scores 

Doctors 

n (%) [95%CI] 

Laboratory 

n (%) [95%CI] 

Nurses 

n (%) [95%CI] 

Re-

sheathing 

and sharps 

disposal 

Poor 
0   (0.0) 

[0.0-18.5] 

0   (0.0) 

[0.0-16.8] 

1   (1.3) 

[0.0-6.9] 

Moderate 
5 (27.8) 

[9.7-53.5] 

7 (35.0) 

[15.4-59.2] 

11 (13.9) 

[7.2-23.5] 

Good 
13 (72.2) 

[46.5-90.3] 

13 (65.0) 

[40.8-84.6] 

67 (84.8) 

[75.0-91.9] 

NSIs and 

Blood & 

body fluid 

exposure 

Poor 
7 (38.9) 

[17.3-64.3] 

2 (10.0) 

[1.2-31.7] 

18 (22.8) 

[14.1-33.6] 

Moderate 
3 (16.7) 

[3.6-41.4] 

3 (15.0) 

[3.2-37.9] 

27 (34.2) 

[23.9-45.7] 

Good 
8 (44.4) 

[21.5-69.2] 

15 (75.0) 

[50.9-91.3] 

34 (43.0) 

[31.9-54.7] 

Protective 

clothing and 

Gloves 

Poor 0 (0.0) 0 (0.0) 0 (0.0) 

Moderate 
4 (22.2) 

[6.4-47.6] 
0 (0.0) 

4.0(5.1) 

[1.4-12.5] 

Good 
14 (77.8) 

[52.4-93.6] 

20(100) 

[100-100] 

75(94.9) 

[87.5-98.6] 

 

Table 4.13: Vaccination uptake for different categorical 

variables 

Variables 
Vaccinated 

n (%) 

Unvaccinated / 

don’t known (%) 

Age 

( n=93) 

20-30 31 (58.5) 22 (41.5) 

31-40 13 (46.4) 15 (53.6) 

41-50 6 (54.5) 5 (45.5) 

>50 1 (100) 0 (0.0) 

Profession 

(n=117) 

Doctor 17 (94.4) 1 (5.6) 

Laboratory 19 (95.0) 1 (5.0) 

Nurse 23 (29.1) 56 (70.9) 

Gender 

(n=117) 

Male 24 (57.1) 18 (42.9) 

Female 35 (46.7) 40 (53.3) 

Years of work 

as HCW 

(n=117) 

<10 42 (56.8) 32 (43.2) 

10-19 10 (40) 15 (60.0) 

20-29 3 (27.3) 8 (72.7) 

>30 4(57.1) 3 (42.9) 

Knowledge 

(n=117) 

Poor 10 (52.6) 9  (47.4) 

Moderate 36 (46.2) 42 (53.8) 

Good 13 (65) 7 (35.0) 

Attitudes 

(n=117) 

Poor 0 (0.0) 0 (0.0) 

Moderate 1 (33.3) 2 (66.7) 

Good 58 (50.9) 56 (49.1) 
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Figure 4.3: Bar Chart showing vaccination uptake of HCWs 

 

 
Figure 4.4: Pie chart showing doses of HB vaccine received 

by HCW 

 

2.2.4.3 Occupational exposures and PEP 

NSIs occurred in 31.6% (37/117) of the HCWs (see table 

4.14). Most NSIs occurred once in 51.4% (19/37) HCWs 

who had them (see table 4.15). Almost half (48.6% [18/37]) 

reported them; 45.9% (17/37) didn’t report; and 5.4% (2/37) 

couldn’t remember reporting. The source patient was tested 

for HBV in only 8.1% (3/37) of the cases; in 91.9% (34/37) 

of the cases the patient was not tested. The source patient 

who was tested for HBV was positive in 33.3% (1/3) of 

those who tested and negative in 66.6% (2/3) of those who 

tested; none of the HCWs said they received PEP for HBV 

after sustaining a NSI.  

 

All 3 HCWs who had their source patients tested after 

exposure had received some HB vaccine doses before, 

66.7% (2/3) had received 2 doses of the vaccine and 33.3% 

(1/3) had more than 3 doses, after receiving the vaccine 

doses all three were not tested for anti-HBs. Out of the 34 

who didn’t test their source patients, 41.2% (14/34) had 

received some HB vaccine doses; 2.9% (1/34) had 1 dose; 

8.8% (3/34) had 2 doses; and 23.5% (8/34) had 3 doses, and 

5.8% (2/34) had >3 doses. Only 5.8% (2/34) had tested for 

anti-HBs and were protected. The rest 35.3% (12/34) didn’t 

check for anti-HBs. The other 50% (17/34) who didn’t test 

their source patients were not vaccinated and the remaining 

8.8% (3/34) didn’t respond to the question.   

 

Blood or body fluid splashes in the eyes or mouth occurred 

in 33.9% (39/115) of the HCWs (see table 4.14). In those 

exposed to blood and body fluid splashes, these occurred 

once in 41% (16/39) and 2-5 times in 41% (16/39) (see table 

4.15). These exposures were reported by 23.1% (9/39) of the 

HCWs; not reported by 71.8% (28/39) of the HCWs and 

5.1% (2/39) couldn’t remember reporting. None of the 

HCWs said the source patient was tested for HBV; 38.5% 

(15/39) said the source was not tested; and 61.5% (24/39) 

didn’t know. None of the HCWs said they received PEP 

after exposure, 79.5 (31/39) knew they didn’t receive PEP 

and 20.5% (8/39) didn’t know.  

 

Out of the 39 HCWs who didn’t test the source patients after 

exposure, 30.7% (12/39) had received HB vaccine doses: 

12.8% (5/39) had a single dose; 5.1% (2/39) had 2 doses; 

2.6% (1/39) had 3 doses and 10.3% (4/39) had 3 doses. Only 

2.6% (1/39) tested for anti-HBs and was protected. Of the 

other HCWs who didn’t test their source patients 53.8% 

(21/39) were unvaccinated. The other 6 didn’t respond to the 

question. 

 

2.2.4.4 Overall practice 

The majority of HCWs had good overall practice regarding 

HBV prevention and control (65.5% [77/117]). More 

laboratory workers (95% [19/20]); followed by doctors 

(88.9% [16/18]); and nurses (53.2% [42/79]) had overall 

good practices. 

 
Table 4.14: Distribution of UPs practice answers 

UPs n (%) [95% CI] 

Do you re-sheath needles manually (i.e. using the cap in one 

hand to cover the used needle held in the other hand) following 

taking blood? (n=111) 

Always 8 (7.2) [3.2-13.7] 

Almost Always 1 (1.0) [0.0-4.9] 

Sometimes 24 (21.6) [14.4-30.4] 

Almost Never 14 (12.6) [7.1-20.3] 

Never 64 (57.7) [47.9-67.0] 

Do you place disposable sharps in sharps containers 

immediately after use?(n=117) 

Always 92 (78.6) [70.1-85.7] 

Almost Always 18 (15.4) [9.4-23.2] 

Sometimes 6 (5.1) [1.9-10.8] 

Almost Never 0 (0.0) 

Never 1 (0.9) [0.0-4.7] 

Have you ever had a needle stick/ sharps injury with a used 

needle or other sharp instrument that had been used on a 

patient during your working lifetime? (n=117) 

Yes 37 (31.6) [23.3-40.9] 

No 77 (65.8) [56.5-74.3] 

Can’t remember 3 (2.6) [0.5-7.3] 

 

Paper ID: SR20706152827 DOI: 10.21275/SR20706152827 751 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583 

Volume 9 Issue 7, July 2020 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Have you ever experienced blood or body fluids (e.g. amniotic 

fluid or liquor) splashing in your eyes or mouth? (n=115) 

Yes 39 (33.9) [25.3-43.3] 

No 65 (56.5) [47.0-65.7] 

Can’t remember 11 (9.6) [4.9-16.5] 

 

Do you wear protective clothing when handling blood or body 

fluids? (n=117) 

Always 91 (77.8) [69.2-84.9] 

Sometimes 24 (20.5) [13.6-29.0] 

Never 2 (1.7) [0.2-6.0] 

Do you wear gloves in procedures where there is a possibility of 

blood or body fluid exposure? (n=117) 

Always 110 (94.0) [88.1-97.6] 

Sometimes 6 (5.1) [1.9-10.8] 

Never 1 (0.9) [0.0-4.7] 

 

Table 4.15: Distribution of exposures in HCWs (n=78) 
Exposure type Frequency of Exposure n (%) 95% CI 

NSI Never 0 (0.0)  

Once 19 (54.3) 36.6-71.2 

2-5 times 15 (42.9) 26.3-60.6 

6-10 times 0 (0.0)  

11-20 times 1 (2.9) 01-14.9 

>20 0 (0.0)  

Blood Body 

Fluid splashes 

Never 1 (2.6) 0.1-13.8 

Once 16 (42.1) 26.3-59.2 

2-5 times 16 (42.1) 26.3-59.2 

6-10 times 3 (7.9) 1.7-21.4 

11-20 times 2 (5.3) 0.6-17.7 

>20 0 (0.0)  

 

Table 4.16: Distribution of overall practices of HCWs 
Attitude Frequency Percent 95% CI 

Poor Practices 10 8.5 4.2-15.2 

Moderate Practices 30 25.5 18.0-34.5 

Good Practices 77 65.8 56.5-74.3 

Total 117 100   

 

Table 4.17: Distribution of overall practices of HCWs 

according to profession 

Knowledge 
Doctors 

n (%) [95% CI] 

Laboratory 

n (%) [95% CI] 

Nurses n (%) 

[95% CI] 

Poor Practices 0(0.0) 0(0.0) 
10 (12.7) 

[6.2-22.0] 

Moderate Practices 
2 (11.1) 

[1.4-34.7] 

1   (5.0) 

[0.1-24.9] 

27 (34.2) 

[23.9-45.7] 

Good Practices 
16 (88.9) 

[65.3-98.6] 

19 (95.0) 

[75.1-99.9] 

42 (53.2) 

[41.6-64.5] 

Total 18 (100.0) 20 (100.0) 79 (100.0) 

 

2.2.5 Associations between knowledge, attitudes and 

practices 

The fourth objective was to determine if there are any 

associations between (1) knowledge and practice, and (2) 

attitudes and practice among HCWs at Aweil State Hospital 

towards HBV prevention and control. Knowledge, attitudes, 

vaccination, UPs and exposure practices were collapsed into 

dichotomous data as shown in table 4.18, 4.19, 4.20 and 4.21 

and odds ratios were calculated to measure associations and 

chi squared p-values were calculated to determine the 

statistical significance of any associations found. There was 

no statistically significant association between the 

dichotomous variables knowledge and attitudes and the 

dichotomous variables vaccination, UPs practice, NSI 

practice, and blood and body fluid practice (see tables 4.18, 

4.19, 4. 20 and 4.21). 
 

Table 4.18: Associations of knowledge and attitudes with 

vaccination 

Vaccination status 
Vaccinated 

(n=59) 

Un- 

vaccinated 

(n=58) 

OR 

(95% CI) 

Chi-

square 

p-value 

Knowledge 
Good 13 7 2.1 

(0.8-5.6) 
0.152 

Mod/poor 46 51 

Attitude 
Good 58 56 2.1 

(0.2-23.5) 
0.619* 

Mod/poor 1 2 

*Fishers Exact used. 

 

Table 4.19: Associations of knowledge and attitudes with 

UPs practice 

UPs practices 
Good 

(n=111) 

Moderate/ 

Poor  

(n=6) 

OR 

(95% CI) 

Chi- 

square 

p-value 

Knowledge 
Good 20 0 undefined 0.588* 

Mod/poor 91 6 

Attitude 
Good 109 5 10.9  

(0.8-141.3) 

0.147* 

Mod/poor 2 1 

*Fishers exact test used. 

 

Table 4.20: Associations of knowledge and attitudes with 

NSI practice 

Exposure to NSIs 
Unexposed 

(n=80) 

Exposed, 

 No PEP 

(n=37) 

OR 

(95% CI) 

Chi-

square 

p-value 

Knowledge 
Good 15 5 1.5 

(0.5-4.4) 
0.484 

Mod/poor 65 32 

Attitude 
Good 78 36 1.1 

(0.1-12.3) 
1.000* 

Mod/poor 2 1 

*Fishers exact test used 

 

Table 4.21: Associations of knowledge and attitudes with 

BBF exposure 

BBF exposures 
Unexposed 

(n=78) 

Exposed, 

no PEP 

(n=39) 

OR 

(95% CI) 

Chi- 

square 

p-value 

Knowledge 
Good 14 6 1.2 

(0.4-3.4) 
0.728 

Mod/poor 64 33 

Attitude 
Good 76 38 1 

(0.1-11.4) 
0.743* 

Mod/poor 2 1 

*Fishers exact test used 

 

2.2.6 Binary logistics regression 

The fifth objective was to determine the predictors of HBV 

vaccination uptake at Aweil State Hospital. Vaccination was 

defined as one or more vaccination doses and was the 

dependent variable. Knowledge, attitudes, profession, 

gender, age and years of work as a HCW were the 

explanatory or predictor variables. The age category >50 

was included into the 41 to 51 age group since there was 

only one individual and it didn’t make sense to find odds of 

one individual. The results show that being a laboratory 

worker was the best predictor (OR: 148.4) of vaccination 

uptake, followed by being a doctor (OR: 125.7), after 

controlling for all the other independent variables (see table 

4.22).  
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Table 4.22: Binary logistics output for vaccination and explanatory variables 

Explanatory variable Vaccinated Unvaccinated OR 
95% CI 

P value 
Upper Lower 

Age 

20-30 31 (58.5) 22 (41.5) 7.071 0.455 109.889 0.162 

31-40* 13 (46.4) 15 (53.6) 1.0   0.359 

41-51 7 (58.3) 5 (45.5) 0.523 0.021 12.869 0.691 

Profession 

Doctor 17 (94.4) 1 (5.6) 125.746 5.721 2763.666 0.002 

Laboratory 19 (95.0) 1 (5.0) 148.437 8.422 2616.232 0.001 

Nurse* 23 (29.1) 56 (70.9) 1.0   0.001 

Gender 
Male 24 (57.1) 18 (42.9) 0.442 0.094 2.071 0.300 

Female* 35 (46.7) 40 (53.3) 1.0    

Years worked as HCW 

<10 42 (56.8) 32 (43.2) 0.565 0.006 53.414 0.806 

10-19 10 (40.0) 15 (60.0) 1.655 0.029 93.530 0.807 

20-29* 3 (27.3) 8 (72.7) 1.0   0.748 

>30 4(57.1) 3 (42.9) 6.805 0.112 412.257 0.360 

Knowledge 

Poor 10 (52.6) 9  (47.4) 2.687 0.648 11.147 0.173 

Moderate* 36 (46.2) 42 (53.8) 1.0   0.372 

Good 13 (65.0) 7 (35.0) .903 0.151 5.414 0.911 

Attitudes 

Poor 0 (0.0) 0 (0.0)     

Moderate* 1 (33.3) 2 (66.7) 1.0    

Good 58 (50.9) 56 (49.1) 1.908 0.063 57.886 0.711 

*Denotes the category chosen as baseline 

P values in bold are statistically significant 

 

3. Conclusions  
 

It can be concluded that knowledge of HBV prevention and 

control was moderate to poor. Areas where HCWs had 

knowledge deficiencies were PEP, and HB vaccine efficacy 

and duration of protection. There was no association that 

could be established between knowledge and attitudes and 

vaccination, UPs practice, NSI practice, and BBF practices. 

Most had HCWs had positive attitudes but were sensitive to 

buying HBV vaccine for themselves. Most HCWs had 

reportedly good UPs practices which are not supported by 

exposure experiences. Profession was the only significant 

predictor of vaccination and vaccination of nurses was far 

less than adequate when compared to doctors and laboratory 

staff. There was a problem with accessing PEP among 

HCWs at the institution and most patients are not tested after 

HCW are being exposed.   

 

4. Recommendations 
 

Responsible authorities for Aweil State Hospital are 

recommended to:  

4.1 Disseminate knowledge of the HBV vaccine, and PEP.  

4.2 Increase vaccination uptake of HCWs in particular 

nurses. 

4.3 look into ways of making anti-HBs testing available 

after vaccination of HCWs and follow of HCWs to 

increase adherence to ant-HBs testing. 

4.4 Strengthen supervision of workers on good practices so 

that they adhere to using UPs incorporated in standard 

operating procedures. 

4.5 Offer safer injection devices. 

4.6 Maintain a steady supply of free HBV vaccine. 

4.7 Look into how PEP can be accessed by workers though 

all hours of the day, including testing of source patients. 
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