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Abstract 
 

Despite being recognized for many years, needle stick and sharps injuries (NSSIs) con-
tinue to present a risk of occupational exposure to blood-borne pathogens for health 
care works (HCWs). 
 
This study was conducted to investigate the epidemiological characteristics of needle 
stick and sharps injuries (NSSIs) among healthcare workers (HCWs), their follow-up 
and immunization status for hepatitis B virus (HBV) among injured workers in a terti-
ary teaching hospital in Saudi Arabia.  
 
It was a retrospective survey of all self-reported documents related to NSSIs, during the 
period of 5 years from 2001 to 2005. 
 
This study included 133 HCWs who reported NSSIs, nurses (45%) sustained the highest 
number of injuries followed by physician (26%).  The majority of injuries occurred dur-
ing the procedures.  Analysis of the source of injuries revealed that known sources ac-
counted for 97 injuries and unknown sources accounted for 36 injuries, most of them 
from garbage bags and devices left inappropriately.  For injuries from known sources, 
14,15 and 1 were positive for Hepatitis B surface antigen (HBsAg), antibody to hepatitis 
C virus (anti-HCV), antibody to human immunodeficiency virus (anti-HIV), respec-
tively. No seroconvention to HBV, HCV or HIV infection was observed among followed-
up HCWs.  
 
This data emphasized the importance of selected training and education programs for 
specific practicing according to the nature and area of work should be directed to each 
specific group of HCWs for prevention of NSSIs, in addition to have effective sero-
protection against HBV through vaccination. 

 
Introduction 
 
Needle stick and sharps injuries (NSSIs) remain a source 
of infection for health care workers (HCWs) worldwide.  
Three viruses alone [Hepatitis B virus (HBV), hepatitis C 
virus (HCV) and human immunodeficiency virus (HIV)] 
account for most cases of occupational infection de-
scribed in the literature [1]. HBV is the most easily 
transmitted blood-borne pathogen followed by HCV, then 
HIV infection.  However, the main cause of anxiety in 
most health care centers is HIV [2,3]. In Saudi Arabia, 
HIV has a much lower prevalence rate (0.1%) [4,5]. Na-

tional data concerning frequency of exposures to HIV and 
number of workers who contracted the disease are not 
readily available in Saudi Arabia. The average risk for 
HIV transmission after a percutaneous exposure to HIV 
infected blood has been estimated to be approximately 

.3% [6]. 0
 
In Saudi Arabia, Hepatitis B used to pose a threat to 
HCWs due to its high endemic rate between 5 and 10% 
among the native population and the prevalence varying 
from one region to another [7,8,9].  After addition of 
Hepatitis B vaccine to the Extended Program of Immuni-
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in 2002 
1]. Whereas, the prevalence of hepatitis C virus (HCV) 

plored. Determinants of such injuries 
e important to investigate and to design effective pre-

gram. 

00-bed university teaching hospital 
ith a nursing staff of 1315, around 640 medical staff  

 is advised to obtain the hepatitis B vaccine series.  
his is provided free to all hospital employees in the hos-

descrip-
on of the event completed by injured HCW, in addition 

 Central Sterilizing Supply 

ot per-
rmed for HCWs who were serologically susceptible to 

y were offered post-exposure program.   

t repor-
d NSSIs involved nursing staff (45.1%), followed by 

appropriate containers (14.3%) or 
ere left in inappropriate places after use (10.5%) or dur-

inappropriate places after use 
6.1%). Of concern, 25 of 36 unknown source injuries 

known, 28 HCWs found to be injured as follows:  (12) 

zation (EPI) in 1989, there was a significant reduction in 
the prevalence rate to become between 0.3% among chil-
dren in 1997 [10] and 1.5% among blood donors 
[1
is still significantly high with a rate of 1.1% [12]. 
 
Active surveillance and periodic review of interventions 
are important aspects to reduce NSSIs in targeted high-
risk occupational groups, especially when the workforce 
has a high turnover, as in academic health centers like our 
hospital. This study presents the results of the 5 years of a 
surveillance program involving follow-up of HCWs ex-
posed to blood-borne viruses. The purposes of this study 
were to analyze self-reported cases of NSSIs in HCWs, to 
determine the immunization status for HBV and sero-
prevalence of HBV, HCV, and HIV among injured HCWs 
in a tertiary teaching hospital. The rate of reporting as 
well as the nature and circumstances under which they 
occurred, were ex
ar
vention pro
 
Method 
 
A retrospective review of the infection control department 
records of NSSIs between 2001 to 2005 was conducted at 
King Khalid University Hospital (KKUH), Riyadh, Saudi 
Arabia. KKUH is an 8
w
and 32 housekeepers. 
 
All employees are screened on initial hire by the Em-
ployee Health Clinic (EHC) to determine a baseline status 
for each blood-borne pathogen, HBV, HCV, and HIV.  
When non-immunity to HBV is documented, the em-
ployee
T
pital. 
 
Hospital policies required every sharp injury or body fluid 
exposure to be documented on an incident and report 
form (IRF) and reported to the EHC at the time of injury 
during normal working hours or to the emergency room 
after hours or during weekend. The standard IRF included 
the following contents: a series of checked boxes on 
demographic and a detailed written location and 
ti
to a section for comments by the area supervisor. 
 
These data were collected and analysed manually. We 
excluded body fluid exposure as they pose a low or nil 
risk of blood-borne virus transmission. Staff have been 
grouped into four groups of doctors and nursing staff,   
those at risk of “downstream” injury (housekeeper, cater-
ing, wardsmen, laundry and

Department (CSSD); and other staff (phlebotomists, 
paramedical and laboratory). 
Serological tests for injured HCWs and source patients 
after his/her consent were carried out.  The employee was 
counseled and chemoprophylaxis was given when indi-
cated. Follow-up anti-HCV tests and ALT activity for 
HCWs exposed to known HCV source were conducted at 
4-6 months.  For the last 2 years, RNA testing was done at 
6 weeks in order to diagnose HCV infection earlier for 
proper management [6]. Tests for anti-HIV were con-
ducted at 6 and 12 weeks, and 6 and 12 months for HCWs 
exposed to HIV. Although follow-up tests were n
fo
HBV, the
 
Result 
 
At our institute, a total of 133 of NSSIs were reported to 
the Infection Control Department during the 5 years 
(2001-2005). The overall distribution of NSSIs by HCWs’ 
occupational categories is shown in Table 1. Mos
te
doctors (26.3%), then downstream staff (24.8%). 
 
Demographic information is presented in Table-2.  More 
than sixty percent of the reported injuries involved female 
employees (mostly nurses). The largest number of injured 
HCWs (34.6%) was in the 20-29-year-old age group.  The 
emergency room (ER) as well as the Medical wards re-
corded 27 employees with NSSIs (20.3%) for each of 
them, accounting for the highest proportion NSSIs of the 
total.  This was followed by the operating theaters with 19 
cases of NSSIs (14.3%), then the surgical wards with 15 
cases (11.3%).  Looking at circumstances associated with 
NSSIs in HCWs for the entire survey period (Table-3) 
illustrated that more than 55% of injured HCWs were in 
the process of using a device. The majority of which were 
due to blood collection (21.8%) followed by surgical pro-
cedure (14.3%). However, 31.6% of NSSIs in our institu-
tion was associated with disposal-related activity in which 
devices were left in in
w
ing disposal (6.8%).   
 
Analysis of the source of injuries revealed that unknown 
source accounted for 36 injuries.  As shown in Table-4, 
the majority of which were due to sharps protruding from 
inappropriate containers such as garbage bags (52.8%) 
followed by devices left in 
(3
occurred in housekeepers.   
 
The serological data for injured HCWs and source pa-
tients are displayed in Table-5.  In the present study, for 
133 injured HCWs, the source identity could be estab-
lished in 97 cases. Of the 97, where the source was 



Needle Stick Injuries in HCWs in Saudi Arabia                                                                                                                
 

 

V positive, in addition to 
ne anti-HIV positive source. 

noglobulin and vaccination.   No seroconversion to HCV,  

Table 1:  Distribution of reported NSSIs by year of exposure and Job categories. 
         

with HBsAg positive, (13) with anti-HCV positive and (2) 
with both HBsAg and anti-HC
o
 
As shown in Table 6, only four of HCWs who were ex-
posed to HBV-positive sources were anti-HBs negative or 
not tested. They had received both post-exposure immu-

HBV or HIV infection was recorded among followed-up 
HCWs. Of the 102 HCWs tested for immunity to hepatitis 
B, sixty-seven (65.7%) were immune due to either sero-
positivity for anti-HBs in 46 or both anti-HBs and anti-
HBc in 21 (Table 7). Twenty-nine (28.4%) of tested 
HCWs for HB markers were negative. However, twelve 
of them gave history of vaccination. 

 

  
 
YEAR OF      MEDICAL STAFF     NURSING STAFF   DOWNSTREAM STAFF*     OTHER STAFF**  
EXPOSURE             NO.            %                        NO.             %                   NO.              %                        NO.    %   TOTAL 
 
 2001                         4              40%                     4             40%                  2             20%                         0       -         10 
 2002                         1              7.1%                    4          28.6%                  8           57.1%                        1    7.1%     14    

005                       12              24%                   27            54%                   9             18%                         2      4%      50   

 2003                         8            33.3%                    8          33.3%                  6             25%                         2    8.3%     24  
 2004                       10           28.6%                   17         48.6%                   8           22.8%                        0       -         35 
 2
 
 
 Total                      35           26.3%                  60         45.1%                  33           24.8%                        5     3.8%   133  
 
*Downstream (housekeeping, catering, CSSD) 
**Other staff (Phlebotomists, paramedical, laboratory) 

o. The total number. 
 

Table 2:  Characteristics of the 133 Health care workers (HCWs) 

2001 2002 2003 2004 2005 TAL

N

 
      

TO  
 
CHARACTERISTICS 

     NO * % 

R

 .
 
GENDE : 

 Female 16 19 33 80 60
   Male 
  

 
 

5 
5 

 
 

7 
7 

 
 

8 

 
 

16 

 
 

17 

 
 

53 

 
 

39.8 
.2 

 
AGE: 
   ≥20-29 
   ≥30-39 
   ≥40-49 
  ≥50-59 10 15 

3  

11

 
 

2 
2 
5 
1 

 
 

4 
4 
6 
0 

 
 

9 
6 
8 
1 

 
 

15 
9 
8 
3 

 
 

16 
15 
9 

 
 

46 
36 
36 

 
 

4.6
27 
27 

.3 
 
WORKPLACE: 
   Emergency Room 

s 

nits  

m    
ory 

7.5 

   Medical Wards  
   Operating Room
   Surgical wards 
   Paediatric wards 
   Intensive Care U
   OB/Gyn wards 
   Garbage Roo
   Laborat
   CSSD 

 
 

3 
0 
2 
2 
2 
0 
0 
1 
0 
0 

 
 

0 
5 
3 
0 
2 
1 
1 
0 
1 
1 

 
 

5 
6 
1 
2 
3 
3 
2 
1 
1 
0 

 
 

11 
4 
7 
4 
1 
3 
2 
3 
0 
0 

 
 

8 
12 
6 
7 
3 
3 
3 
2 
4 
2 

 
 

27 
27 
19 
15 
11 
10 
8 
7 
6 
3 

 
 

20.3 
20.3 
14.3 
11.3 
8.3 

6 
5.3 
4.5 
2.3 

TOTAL 10 14 24 35 50 133 100 
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*No.  The total number 
Table 3:  Circumstances associated with NSSIs 

 

CIRCUMSTANCES 
 

NUMBER % 
   

 
▪  During Procedure 

blood or checking blood sugar 

s line administration 

ation 
 Moving patient 

74 55

6.8 

1.5 

 
-  Drawing 
-  Surgery 
-  Intravenou
-  Stitching 
-  Injection through skin 
-  Fine needle aspir
- 
 

 

 
29 
19 
9 
8 
4 
3 
2 
 

 
.6 
 

21.8 
14.3 

6 
3 

2.3 

▪  Inappropriate container (Garbage bag) 
19 14

ce left inappropriately (on floor, bed , table, etc.) 
14 10

▪  Disposal related 
6.8 

▪   Cleaning sharp equipment 

▪  Needle recapping 
2.3 

▪   Laboratory procedures 
1.5 

ndocumented procedures 

Total 133 1
 

  
.3 

▪  Devi
 

  
.5 

 
9 

 

 
4 

 
3 

 
3 

 

 
2 

 

▪   U 8 6 
   

00 

 
Table 4: Unknown source by Job Classi cation and procedure being performed 

NO*. (%) OF INJURIES BY JOB CLASSIFICATION 
 

fi
 

  
 
PROCEDURE 

House Keeper Nurse CSSD* Porter Food Server Total No.** (%)
      

 
Inappropriate container 

(Garbage bags) 
19 0 0 0 o 19 (52.8%) 

   
 
Device left inappropriately 

n floor, bed, table, etc.) 
0 13 (36.1%) 

N 

                          →Cleaner 

   
0 0 4 (11

 

Total 25 
    

36 

(o

 
5 
 

 
6 
 

  
1 
 

 
1 
 

 

 
Others -cleaning→ CSSD 
          -disposal related→
          -Unidentified→N 
  
 

 
1 

 
2 

 
1 

   
.1%) 
 

  

 

 
8 

 
1 

 
1 

 
1 

 

* CSSD (Central Sterilizing Supply Department) 



Needle Stick Injuries in HCWs in Saudi Arabia                                                                                                                
 

 

**No. the tot
Table 5:   Serologic testing of HCWs and source patients for HBV, HCV and HIV Infections 

No.  of  HCW (%) No.  of source* patients (%) 
 

al number 

 
   

Results  

HBsAg anti-HCV Anti-HIV HBsAg anti-HCV anti-HIV 
      

 
Positive 0 0 0 14 (1 4%) 15 (15.5%) 1(1%) 
  

4.
  

Negative 116 (87.2%) 111(83.5%) 108 (81.2%) 71 (7 2%) 60 (61.8%) 52 (53.6%) 

 (18.8%) 12 (12.4%) 22 (22.7%) 44 (45.4%) 
  

3.
 

No tested 17 (12.8%) 22 (16.5%) 25
 *36 of sources were unknown, 97 of sources were known 
 

Table 6:  Follow-up Profile of sharp-injured staff 

Positive Source Untested Source Unknow  Source
 

 
   

n
 
 
Follow-up Profile for HCWs 

HBV HCV Both HIV HBV HCV HIV tests tests 
       3 * 2**  

 
 
Not followed up 

-) 
Not done  0 

 
0 0 

1 

11 22 

18 

 

  Anti-HBs (+) 
  Anti-HBs (
  
 

 
5 
4 

1 

 
4 

   
7 
4 
2 

   
24 
0 
6 

 
Followed-up 
  Anti-HBs (+) 
  Anti-HBs (-) 

Not done  2 

9 

0 

1 

0 

11 22 

1 1 

otal 12 13 2 1 12 22 44 33 3 

  
 

 
7 
4 
1 

  
2 
1 
1 

  
5 
4 
1 

   
9 
2 
6 

 
3 
0 
2 

 
T
 

         

*3 tests (HBsAg, anti-HCV, HIVAg/AB) were done. 
**2 tests (HBsAg, anti-HCV) or (HBsAg, HIVAg/AB) were done. 
 

Table 7:  Hepatitis B immune status in the different groups of HCWs 
 

Hepatitis B Markers Medical Staff Nursing Staff Downstream Staff Other Staff Total 
      

 
Done 
Positive for anti-HBs only 
Positive for anti-HBc only 

egative for both 9 (6)* 13 (5)* 7 (1)* 29 (
Positive for both 
N
 

30 
16 
0 
5 

56 
26 
4 

13 

12 
2 
2 
1 

4 
2 
0 
2 
0 
 

102 
46 
6 

21 
12)* 
 

Not done 
35 60 33 5 133 
5 4 21 1 31 

 
Total 
*Gave history of vaccination 



 

 

 

his type of injuries, rather than a real increase in 

 

ssment of their injuries without report-

s immediately after use is vital to minimize these 

 of nursing staff in our hospital are fe-

room experienced the largest proportion of overall NSSIs 

sizes the importance of 
aching program to educate staff at risk to practice high 

]. The reason is that the 
mpling of population was heterogenous as the large 

s to HBV were not known, had also 
ceived both HBIG and HB vaccine according to rec-

31].In con-
ast to HBV,  HCV carries more dangerous hazard as 

major activities leading to these injuries, which were 

 
Discussion 
 
At our institution, our surveillance has shown an increase 
in the reported cases of NSSIs from 10 injuries in 2001 to 
50 during the year 2005.  Several factors might be respon-
sible, including the sustained awareness efforts of the In-
fection Control Department and HCWs understanding the 
risk of t
NSSIs. 
 
In this review, we reported 133 of HCWs who have been 
exposed to NSSIs over a period of 5 years with an annual 
rate of 1% sharp injuries per 100 HCWs. Nurses have 
been reported to be the major occupational group in our 
study (45%) which was in accordance with the findings of 
other studies. [13-26]. This is explained by the fact that 
nurses are responsible for most of blood sampling and 
other I.V. access procedure in the hospital; in addition to 
that, they are more diligent in their reporting behaviors.  
In agreement with many studies, [13-15,17,19,20-25] the 
other leading job category was medical staff (26%), 
which it ranked 2nd, after the nurses, this may be ex-
plained by self-asse
ing such incidents 
 
One anomaly in our surveillance was noted, the down-
stream staff injuries (housekeeping, catering, CSSD), 
which ranked third among health care occupations with a 
percentage of 24.8%, was unexpectedly high.  In addition, 
25 of 36 unknown source of injuries occurred in house-
keepers. These results were surprising because the injured 
employees were not the original user of the device.  How-
ever, they are responsible for the disposal of all sharp 
containers and cleaning rooms, so injuries has resulted 
during handling these containers, and from devices which 
were left inappropriately, e.g. needle on bedsheets or floor 
or put them in inappropriate container like garbage bag, 
similar finding was documented in other hospitals in 
Saudi Arabia. [22,25] and other countries [19,14]. Safe 
handling and disposal of sharps in separate puncture proof 
container
injuries. 
 
Our result has shown female predominated among HCWs 
with NSSIs (60%) and that is explained by the fact that 
the vast majority
male in gender. 
 
The proportion of sharp injuries pertaining to each clinical 
specialty differed across various studies [13,15,17-19,21, 
22,24,25,27]. These differences could be attributed to the 
type of sharp devices used and the variations in clinical 
practices between different health-care setting.  However, 
in our study and other studies [22,24,25,27], the patient 

followed by operating room.   
 
The emergency room and the medical ward reported 20% 
for each of the total NSSIs, which is related most prob-
able to rush during patient care and lack of optimum cau-
tion during handling sharp devices, especially during pa-
tient resuscitation.  We found that the  highest percentage 
(55%) of injuries occur during use of a device mainly dur-
ing blood collection and performing surgical procedure 
which is similar to experience study done in another part 
of Saudi Arabia [25]. This empha
te
precaution during such handling. 
 
The baseline serological data which were reviewed on all 
133 HCWs turned to be negative for HBsAg, anti-HCV, 
and anti-HIV. However, the serology of the source of in-
juries was known for 97 cases and has shown 12 patients 
positive for HBsAg, 13 patients positive for anti-HCV, 
two patients with both HBsAg and anti-HCV positive and 
one was reactive for anti-HIV. These numbers are alarm-
ing and significant as they were more than the prevalence 
rates of HBV and HCV in the general community in the 
Kingdom of Saudi Arabia [12,28
sa
number of them were inpatients. 

 
In contrast to other studies [22,29], despite the high sero-
prevalence of HBV (14.1%) and HCV (15.5%) infections 
among tested patients,  we observed no seroconversion in 
any of followed-up HCWs, this may indicate the success 
of post-exposure prophylaxis program. In addition, HCWs 
who were exposed to untested or unknown sources and 
their immune statu
re
ommendation [6]. 
 
The seropositivity (65.7%) of anti-HBs of tested HCWs in 
this study was similar to other reports from Saudi Arabia 
[22] and other countries [27,29,30]. In Saudi Arabia, HBV 
poses a particular threat to HCWs because of its high preva-
lence rate of approximately 5-10% in the 1980s.  However, 
Ministry of Health blood donor results for HBV infection in 
the year 2000  showed a prevalence rate of 3.2%. , wherease 
in  children it was found to be 0.3% [28],So it is particularly 
important for HCWs involved in patients care to have effec-
tive seroprotection against HBV through vaccination.  How-
ever, despite the fact that the HBV vaccine is offered free of 
cost to HCWs in our country, the compliance of HBV vac-
cine was 71.6% observed among HCWs of a tertiary care 
center of the eastern province of Saudi Arabia [
tr
there is no effective PEP or vaccine available 

 
This study allowed understanding the epidemiology of 
NSSIs in the target population and identification of the 
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4% of injuries from needle stick can be prevented [32].         

aged to eliminate or minimize the risk of trans-
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