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Background: A needle stick injury is a serious occupational health hazard in health care
settings. Health care workers are at risk of bloodborne diseases and the psychological
consequences of these injuries. This study aims to estimate the incidence of needle
stick injuries among healthcare workers during the previous 12 months and to assess
their knowledge, attitude, and practice toward these injuries.

Methods: This cross-sectional study was conducted from 1st August 2019 till 15th
February 2020, and included 786 healthcare workers in Abha city, Saudi Arabia. A
structured questionnaire was used to collect the data.

Results: The incidence of needle stick injury among healthcare workers during the
previous 12 months was (91/786) 11.57%. Nurses, females, and Saudis reported most
needle stick injuries. More than half (52.7%) of the injuries went unreported. About
52.7% of needle stick injuries occurred during using sharp devices, and 42.9% of injuries
happened in the patient room. The incidence of needle stick injury was significantly
higher among those working at the secondary healthcare level (p = 0.003) and those
practicing surgery (o < 0.001). Out of 786 participants, 94.7% knew the definition
of needle stick injury, and 81.0% were aware of the procedure and guidelines to
follow on sustaining a needle stick injury. Only 61.2% recognized that the recap of
the needle is not recommended. Almost half of the participants (47.1%) agreed, and
33.6% strongly agreed that needle stick injury is preventable. A majority of healthcare
workers (89.1%) had been vaccinated against Hepatitis B. Nearly 27.5% of healthcare
workers incorrectly practiced recapping the needles with two hands and 8.7% bent
needles before disposal. Recapping the needles was statistically significantly higher
among healthcare workers who had a history of needle stick injury (o = 0. 046).
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Conclusion: Needle stick injury and its under reporting among healthcare professionals
is still a prevalent risk. Raising awareness among healthcare workers and improving the
reporting systems for needle stick injuries to ensure more protection and early use of
post-exposure prophylaxis is required. Implementation of safety precautions and safe
injection practices and providing engineered safety devices may further reduce the risk.

Keywords: incidence, needle stick injury, health care workers, Abha, attitude, practice, bloodborne diseases, safe

injection

BACKGROUND

A needle stick injury (NSI) is a penetrating or cut wound in the
skin caused by a needle or sharp instrument in the health care
setting. Health care workers (HCWs) are at risk of accidental
NSIs and sharp injuries because of the nature of their work. NSI
is a severe occupational health hazard worldwide and around 3
million HCWs sustain NSIs and/or sharps injuries each year (1).
In the USA, up to 800,000 sharp injuries have been estimated
each year (2). In 2011, US EPINet™ reported 16.5 injuries per
100 occupied beds in 23 hospitals (3).

The rate of NSIs in the Kingdom of Saudi Arabia (KSA)
at the national level was reported to be 3.2 per 100 occupied
hospital beds in a study conducted during 2012 involving 52
hospitals (3). Analysis of reported data from King Saud Medical
City in the Riyadh region shows a high rate of 13.8 NSIs per
100 occupied hospital beds during 2009 (4). Different rates have
been reported from various health care institutions in other
regions in KSA based on recorded data for reported injuries (5-
10). However, these rates may underestimate the actual situation
because injuries may usually go unreported. A review of studies
on injury rates in the United Kingdom shows the difference
between estimated rates and what was reported was up to 10-
fold (11).

These injuries are a major source of infections with blood-
borne diseases like Hepatitis B Virus (HBV), Hepatitis C
Virus (HCV), and Human Immunodeficiency Virus (HIV) (12).
The risk of transmission of this infection after exposure to
percutaneous injuries with infected blood is 2-40% for HBV, 2.7
10% for HCV, and 0.3% for HIV (13). Additionally, studies show
an influence on the mental health of the injured HCWs. Anxiety,
depression, and worry about being infected or transmitting the
infection to their family affected their quality of life (14, 15).

Health care institutions must take preventive measures to
reduce this risk among HCWs. Education to raise awareness
among health workers, training them on universal safety
precautions, safe injection practices, sharp waste disposal, and
provision of engineered safety devices have been reported to
reduce such incidents by 62% in a meta-analysis study (16). In
addition, according to UK guidelines, sound reporting systems
for injuries and early use of post-exposure prophylaxis will
reduce the risk of HIV infection (17).

Studies have been conducted to assess the incidence and
prevalence of NSIs among health workers in KSA. However, these
studies either have been among specific workers or are limited to
localized institutions (18-23).

Therefore, up to our knowledge, no previous study has been
conducted to evaluate the incidence/prevalence of NSIs among
health care workers from different specialties at different levels
of health care in KSA. This study was undertaken to estimate
the incidence of NSIs among HCWs of different specialties at
primary, secondary, and tertiary healthcare levels in Abha city,
KSA. The knowledge, attitude, and practice of these HCWs
toward NSIs and sharp object injuries were assessed.

MATERIALS AND METHODS
Study Design and Setting

This analytical cross-sectional study was conducted from Ist
August 2019 to 15th February 2020 among HCWs, who currently
work in Abha city, Aseer Region, KSA. Different healthcare
institutions from different healthcare levels (primary, secondary,
and tertiary healthcare levels) were included.

Inclusion and Exclusion Criteria

Different professions like physicians and nurses were included.
HCWs grades such as consultants, specialists, or residents
were encompassed. However, interns, medical and health-college
students were excluded.

Sample Size

A total sample of 786 HCWs (231 physicians including dentists,
and 555 nurses) was required to estimate the expected rate of
50% NSIs among HCWs (24). A margin of error of 5% at a
95% confidence level and a design effect of 2 was considered
for calculating the sample size. The sample units were selected
from the different health facilities and PHCCs using a stratified
approach based on sample probability proportionate to the
size method.

Sampling Technique

A stratified multistage cluster sampling technique was applied.
The first stage of stratification was at the levels of healthcare
institutions [primary (12), secondary (2), and tertiary (1)
healthcare institutions]. The second stage was according to the
profession of HCWs (physicians and nurses). A simple random
sampling technique was used to select HCW's from each stratum.

Sampling Frame

Sampling frame Fifteen healthcare institutions were included
(12 primary, 2 secondary, and 1 tertiary healthcare institutions)
with a totalsampling frame of 2,205 physicians and nurses. Of
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TABLE 1 | The sample size and sampling frame.

Healthcare institutions Total physicians Total nurses

Total healthcare workers

Total sample Physician sample Nurse sample

Tertiary healthcare hospital 355 743 1,098 335 98 237
Secondary healthcare 192 526 718 289 94 195
hospitals

Primary Healthcare 103 286 389 162 39 123
Centers

Total 650 1,555 2,205 786 231 555
whom Fifteen healthcare institutions were included (12 primary, RESULTS

2 secondary, and 1 tertiary healthcare institutions) with a total
sampling frame of 2,205 physicians and nurses (Table 1).

Data Collection Tools

Data were collected by using a structured questionnaire that was
developed by the investigators. The questions were derived from
The Saudi Ministry of Health guidelines (25, 26). Questionnaires
were tested for their clarity, feasibility, and practicability. Four
academic experts from King Khalid University, Abha, assessed
content validity, and some minor modifications were made.

The final tested questionnaire consists of 39 questions with
five components. The first part obtained information about
HCW’s socio-demographic data such as age, gender, nationality,
and years of work practice. In the second part, 12 questions
regarding HCW's experiences toward NSIs and the circumstances
relating to the injuries, such as type of device, time, place, of
injuries were assessed. In the third part, the knowledge of HCWs
toward NSI was assessed based on their responses to questions
related to the prevention and risk factors, disease transmission,
and post-exposure measures. In the fourth part, HCWs attitudes
toward NSIs were assessed based on their responses to statements
using the Five-point Likert scale approach.

In the last part, HCW’s practice toward NSIs was assessed
based on their responses to 6 closed-ended questions with “yes”
or “no” responses.

Data Analysis

Statistical Package for Social Sciences (SPSS) version 25.0 was
used for data entry and analysis. The data were described as
frequencies and percentages for categorical variables. A chi-
square test or Fisher test was used to test for associations between
categorical variables, and Mann-Whitney U test was used to test
for associations between ordinal variables. P-values < 0.05 are
considered statistically significant.

Ethical Considerations

All necessary official permission and ethical approval were
obtained. The study’s objectives were explained to all participants
and assured them their responses would be fully confidential.
A written informed consent form was obtained from each
participant before administering the study questionnaire.
Research teams distributed and collected the questionnaire
manually on the same day.

Seven hundred and eighty six HCWs from different levels of
health care completed the survey questionnaires. Out of the total,
62% were Saudis, 71% were females and 70.6% were nurses.
About 44.7% of them were within the age range from 30 to
39 years. Regarding years of practice, 31.8% had between six
to 10 years of experience, and 19.3% had less than two. About
81.3% were residents or general practitioners in terms of position,
while specialists and consultants were 11.3 and 7.4% respectively.
A higher proportion (42.6%) of HCWs were from a tertiary
healthcare hospital (Table 2).

The incidence of NSIs among HCWs in Abha city was 11.57%.
Table 3 shows HCWs responses to items regarding NSIs in the
previous year. Regarding the type of injury, 61.5% of respondents
described their injuries as superficial (little or no bleeding),
whereas 38.5% as moderate (skin punctured, some bleeding).
Almost half (47.3%) of these injuries were reported by a HCW
to appropriate authorities, and the majority of them (83.7%)
reported immediately after the incident (Figure 1). However,
52.7% (48/91) did not report their injuries, and their reasons for
not reporting were too busy at the time of injury (41.7%), did
not know they should report (14.6%), and did not know how
to report (6.3%). Nearly 20.8% stated that sharp devices caused
injuries that were never used on a patient (Figure 2).

In terms of the location of these injuries, 91.2% were in the
hands, mainly fingers of which the right index finger represents
the most common site (46.2%). About 76.9% of HCWs who
sustained NSIs washed the injury site with soap and water, 38.5%
identified the source patient, 44.0% got tested for HIV, hepatitis
B, hepatitis C, and only 23.1% got post-exposure prophylaxis.

An intravenous cannula (33.0%) followed by a hypodermic
needle (18.7%) were the most common devices involved
in most of NSIs. More than half of NSIs occurred
during the use of sharp devices (52.7%), while 22.0%
occurred after use and before disposal. About 42.9% of
injuries happened in the patient room. From the HCW
perspective, handling/passing devices during or after use
(25.3%) and disposal-related causes (24.2%) were the
significant causes of NSI, followed by recapping (14.3%). In
comparison, stress training represents only 1.1% of all causes
(Figure 3).

Factors such as level of healthcare and area of practice
were found to be significantly associated with NSIs. The
incidence of NSIs was significantly higher among those who
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TABLE 2 | Socio-demographic characteristics among the HCWs.

TABLE 3 | Experiences regarding NSls.

Variables Total HCWs HCWs with NSI p value*
N =786 N=91
Gender >0.05
Male 226 (28.8) 28/226 (12.4)
Female 560 (71.2) 63/560 (11.3)
Nationality >0.05
Saudi 487 (62.0) 57/487 (11.7)
Non-Saudi 299 (38.0) 34/299 (11.4)
Profession >0.05
Physician 231 (29.9) 28/231 (12.1)
Nurse 555 (70.6) 63/555 (11.4)
Position >0.05
Consultant 58 (7.4) 4/58 (6.9)
Specialists 89 (11.3) 11/89 (12.4)
Resident/general 639 (81.3) 76/639 (11.9)
Age >0.05
20-29 282 (35.9) 37/282 (13.1)
30-39 351 (44.7) 43/351 (12.9)
40-49 96 (12.2) 7/96 (7.3)
>50 55 (7.0) 3/55 (56.5)
Years of work practice >0.05
<2 152 (19.3) 21/152 (13.8)
3-5 178 (22.6) 24/178 (13.5)
6-10 250 (31.8) 23/250 (9.2)
11-15 108 (13.7) 15/108 (13.9)
>16 91 (11.6) 8/91 (8.8)
Healthcare Institution
Primary Healthcare 162 (20.6) 10/162 (6.2) <0.05**
center
Secondary 289 (36.8) 47/289 (16.3)
healthcare hospital
Tertiary Healthcare 335 (42.6) 34/335 (10.1)
hospital
Area of practice
Medicine/Medical 239 (30.4) 23/239 (9.6) <0.001**
department
Surgery/Surgical 148 (18.8) 32/148 (21.6)
department
Intensive Care Unit 66 (8.4) 6/66 (9.1)
Emergency 43 (5.5) 8/43 (18.6)
department
OPD /PHC 94 (12.0) 3/94 (3.2)
Obs-Gynae / 50 (6.4) 8/50 (16.0)
Pediatrics
Laboratory 23 (2.9) 2/23 (8.7)
General practice 50 (6.4) 1/50 (2.0)
Others 73(9.3) 8/73 (11.0)

*p value- according to Chi-square test applied.

**Statistically significant.

p < 0.05 means statistically significant, p < 0.007 means highly statistically significant.

worked in the secondary healthcare level (p = 0.003), and

those who were practicing surgery (p < 0.001). Physicians,

males, and younger

HCWs

reported more NSIs than

Items Frequency (%)

Number of NSI (N = 91)

Once 36 (39.6)
Two to four times 45 (49.5)
> five times 08 (8.8)
Don’t remember 02 (2.1)
Injury type (N = 91)

Superficial (little or no bleeding) 56 (61.5)
Moderate (skin punctured, some bleeding) 35 (38.5)

Severe (deep stick/cut, or profuse bleeding) —-
Reporting the NSI (N = 91)

Yes 43 (47.3)
No 48 (52.7)
Receive medical attention within 2 h after injury (N = 91)

Yes 42 (46.2)
No 49 (53.8)
Action taken after injury (Multiple responses question)

Washed with soap and water 70 (76.9)
Get tested for HIV, hepatitis B, and hepatitis C 40 (44.0)
Identify the source patient 35 (38.5)
Get post-exposure prophylaxis (PEP) when the 21 (23.1)

source patient is unknown or tests positive for HIV,
hepatitis B, and hepatitis C

Device involved in the last incident (N = 91)

Intravenous (IV) cannula 30 (33.0)
Butterfly needle 5(5.5)
Hypodermic needle 17 (18.7)
Phlebotomy needle 6 (6.6)
Lancets/ Razors/ Scissors 9 (9.9)
Suture needles 14 (15.4)
Others 10 (11.0)
When the sharps injuries occurred (N = 91)

During use 48 (62.7)
After use and before disposal 20 (22.0)
Between steps in procedures 13 (14.3)
During disposal 5(5.5)
While re-sheathing or recapping a needle 5(5.5)
Work area where recent injury occurred (N = 91) 39 (42.9)
Patient room

QOutside patient room (hallway, nurses station, etc.) 4 (4.4)
Emergency department 12 (13.2)
Intensive/Critical care unit 5(5.5)
Operating room/Recovery 24 (26.4)
Qutpatient clinic/Office 5 (5.5)
Others 2(2.2)

others, but these differences were not statistically significant
(Table 2).

Out of 786 respondents, 94.7% knew about the definition of
NSI, and 82.4% of them were aware of sharps disposal containers
recommendation, whereas 61.2% recognized the recap of the
needle was not recommended. The majority of respondents
(78.9%) gave a correct answer regarding the doses of the Hepatitis
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Time of NSI reporting (N=43)

= Immediately after incident (36)

= Late before going off workplace (same
day)(6)

= After two days or more of incident (1)

FIGURE 1 | Time of NSI reporting.

Reasons for not reporting the NSIs (N=48)

= Being too busy at the time of injury

m Sharps which caused the injury were
never used on patients

= Sharps causing injuries used on
patients but patient’s disease wasnot
of concern to the HCW

» Not knowing that he/she should report

= Not knowing how to report

FIGURE 2 | Reasons for not reporting the NSIs among those HCWs who did not report their NSls (48/91).

B vaccine, while 43.5% knew that there is no vaccine for =~ HBV, HCV, and HIV, and 87.4% of them were aware that
Hepatitis C (Table 4). these are the most common diseases that medical staff is

Regarding the responses on diseases transmission  exposed to after NSI. Most of the respondents (76.7%)
questions, 92.5% of HCWs knew that NSIs could transmit knew that Hepatitis B carries the most significant risk of
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® Manipulating needle in a patient
W Clean up
M Recapping

W Collision with healthcare worker or sharp

FIGURE 3 | Causes of the most reasons NSls.

Causes of the most recent NSIs (N=91)

M Disposal related

u [V-linerelated
m Handling/passing device during or after use

B Stress during training

transmission, while 65.8% knew that this risk is higher than
HIV (Table 4).

When respondents were asked about the post-exposure
measures, most (81.0%) were aware of the procedure and
guidelines to follow if they sustained an NSI. About 58.5% of
them correctly answered a question about HCV antibody testing,
and 43.3% were aware that there is no approved post-exposure
prophylaxis (PEP) for HCV. In comparison, only 22.9% knew
that the tetanus vaccine is not a part of PEP (Table 4).

Regarding immediate action to be taken when exposed to NSI,
75.3, 75.2, and 49.7% of respondents gave correct responses to
wash their hands with soap and water, water only, and antiseptic
solution, respectively. There were no statistically significant
differences in knowledge between HCWs who had and did not
have NSIs (Table 4).

Two-thirds of the participants had a positive attitude toward
worrying about having NSI. Most participants either strongly
disagree (46.8%) or disagree (28.5%) that patient care is more
important than their safety. The majority strongly agreed (59.4%)
or agreed (30.9%) that all sharps injuries at work should be
reported immediately. Almost half of the participants agreed,
and 33.6% strongly agreed that NSI is preventable. Additionally,
93.5% had a positive attitude to the fact that a professional
company should dispose of the needle and sharp objects waste
(Table 5).

Out of 786 respondents, 27.5% incorrectly practiced recapping
the needles with two hands, and 8.7% bend needles before
disposal. Regarding the disposal container, 95.3% confirm its
availability, and 97.1% were always using it when disposed of
sharp items. A majority of HCWs (89.1%) had been vaccinated
against Hepatitis B, while only half of them had received training

on the use of safety devices in the last year. Practicing recapping
the needles with two hands before disposal was statistically
significantly higher among HCWs who had a history of NSI (36.3
vs. 26.3%; p = 0. 046) (Table 6).

DISCUSSION

NSIs are one of the most important risks to HCWs during
their careers. Several studies were conducted to determine
the incidence rate of these injuries in KSA among HCWs
related to the number of beds in their hospitals based
on data records during different periods (3-9). Other
studies have explored the incidence/prevalence of NSIs
in specific populations like laboratory workers and dental
assistants (22, 23).

In our study, the incidence of NSIs among HCWSs was 11.57%
during the previous 12 months. This finding was less than
those (14% in Jazan and 15% in Abha respectively) reported in
previous local studies conducted among primary HCWs (18, 19).
Additionally, this incidence is also lower than the finding (19%)
in UAE (27), 40 % in Iran (28), 22.7 % in Lebanon (29), and
67.9% in Egypt (30). Different studies have used different criteria
to report the incidence, prevalence or needle stick injury rate
making it difficult to compare them. The low incidence may be
attributed to the regular training of HCWs in recent years in KSA
(31). In addition, limiting the reported incidence to the previous
12 months and self-reporting of injuries in the questionnaire may
underestimate the incidence. Information about the age and the
tasks assigned to workers and the ratio of HCWs to the patients is
important for a fair comparison. In this study, 42% of HCW's had
less than five years of experience; there is no doubt that a large
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TABLE 4 | Percentages of correct responses to the knowledge questions related to NSI.

Knowledge questions related to NSI

Percentage of correct responses

Total HCWs HCWs HCWs not p value*
injured with injured with
needle stick needle stick
N =786 N =91 N =695
Prevention
NSl is defined as wounds caused by needles that 744 (94.7) 86 (94.5) 658 (94.7) 1.000
accidentally puncture the skin. (Yes)
Recap of the needle after performing nursing 481 (61.2) 51 (66.0) 430 (61.9) 0.283
procedures is recommended to decrease the risk of
needlestick injury. (No)
Dispose in a sharps container after performing 648 (82.4) 71 (78.0) 577 (83.0) 0.238
procedures is recommended to decrease the risk of
needlestick injury. (Yes)
Three doses are required for full protection from 620 (78.9) 72 (79.1) 548 (78.8) 0.952
Hepatitis B. (Yes)
Hepatitis C disease can be prevented by vaccine. 342 (43.5) 37 (40.7) 305 (43.9) 0.559
(No)
Disease transmission
Needle stick Injuries may transmit blood-borne 727 (92.5) 85 (93.4) 642 (92.4) 0.725
diseases like hepatitis B virus (HBV), hepatitis C virus
(HCV), and (HIV). (Yes)
Hepatitis B & C, HIV are blood-borne pathogens that 687 (87.4) 79 (86.8) 608 (87.5) 0.857
Medical staff are most commonly exposed to when
they experience needlestick injury. (Yes)
In needlestick injury, Hepatitis B carries the greatest 603 (76.7) 71 (78.0) 532 (76.5) 0.754
risk of transmission. (Yes)
The percentage transmission of HBV is higher than 517 (65.8) 60 (65.9) 457 (65.8) 0.973
HIV owing to needle stick injury. (Yes)
Post exposure measures
Are you aware of the procedure and guidelines to 637 (81.0) 70 (76.9) 567 (81.6) 0.286
follow if you sustain a needlestick injury in your
workplace? (Yes)
If you have a needlestick injury your immediate action 591 (75.2) 70 (76.9) 521 (75.0) 0.684
will be to wash your hand with water only. (No)
If you have a needlestick injury your immediate action 592 (75.3) 72 (79.1) 520 (74.8) 0.371
will be to wash your hand with soap and water. (Yes)
If you have a needlestick injury your immediate action 391 (49.7) 44 (48.4) 347 (49.9) 0.777
will be to wash your hand with antiseptic solution.
(No)
There is currently no approved post-exposure 340 (43.3) 43 (47.3) 297 (42.7) 0.413
prophylaxis for HCV. (Yes)
Concerning needle stick injury from HCV infected 460 (58.5) 57 (62.6) 403 (58.0) 0.397
patient, HCV antibody testing should be performed
at 4-6 months. (Yes)
Tetanus vaccine is part of the treatment after 180 (22.9) 23 (25.3) 157 (22.6) 0.567

experiencing needlestick injury. (No)

*p value- according to Chi-square test.

number of them are still working under supervision, and many
of them are assigned to simple tasks.

As reported by different studies, most of NSIs were reported
by Nurses (8, 9, 32), and the majority of injuries happened in the
patient room (28, 32). In our study, intravenous (IV) cannula was
the most common device involved in most incidents which are
similar to what was reported by several studies. (3, 8, 9, 32).

Recapping the needles after use was reported as a common
cause of NSIs in many studies (19, 33, 34). On the contrary, in
our study, the handling/passing device during or after use and
disposal-related causes (24.2%) were the significant causes, while
recapping the needle accounted for only 14% of all incidents.

Underreporting of sharp injuries is a common problem in
healthcare facilities worldwide (11, 35). In this study, almost half
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TABLE 5 | Responses to the attitude statements.

Items Frequency (%)

Strongly disagree Disagree Neutral Agree Strongly agree
| am worry about having 48 (6.1) 51 (6.5 147 (18.7) 266 (33.8) 274 (34.9)
needle stick injury.(+ve)
Patient care is more important 368 (46.8) 224 (28.5) 108 (13.7) 37 (4.7) 49 (6.2)
than the safety of HCWs. (-ve)
All sharps injuries at work 27 (3.4) 17 (2.2) 32 (4.1) 243 (30.9) 467 (59.4)
should be reported
immediately. (+ve)
| think needle stick injury is 24 (3.1) 46 (5.9) 82 (10.4) 370 (47.1) 264 (33.6)
preventable. (+ve)
Sharp objects waste should 23 (2.9) 9(1.1) 19 (2.4) 278 (35.4) 457 (568.1)
be disposed of by a
professional company not in
domestic waste. (+ve)
+ve, positive statement; —ve, negative statement.
TABLE 6 | Percentages of correct responses to the practice questions related to NSI.
Practice questions related to NSI Percentage of correct responses

Total HCWs HCWs HCWs not p value*
injured with injured with
needle stick needle stick
N =786 N =91 N = 695

Do you recap needles with 2 hands 570 (72.5) 58 (63.7) 512 (73.7) 0.046**
before disposal? (NO)
Do you bend needles before 718 (91.3) 84 (92.3) 634 (91.2) 0.729
disposal? (NO)
Is the safety box/disposal container 749 (95.3) 84 (92.3) 665 (95.7) 0.182
usually available? (YES)
Do you always put sharp items into its 763 (97.1) 88 (96.7) 675 (97.1) 0.742
assigned disposal container? (YES)
Have you been vaccinated against 700 (89.1) 78 (85.7) 622 (89.5) 0.277
Hepatitis B? (YES)
Have you received training on the use 415 (52.8) 48 (52.7) 367 (562.8) 0.992

of safe devices in the last year? (YES)

*p value- according to Chi-square test.
**Statistically significant.

(47.3%) of these injuries were reported by HCWSs to appropriate
authorities. This is consistent with that reported from Poland
(55%) (36) and UK (51%) (37), but it is lower than that
(80%) reported from UAE (38) and India (32). Nearly 6.0% of
respondents did not know how to report a NSI in the present
study which is comparable to the UK study [8%], whereas 14%
HCWs in our study were not aware that they should report a NSI
which is again comparable to findings of the UK study (37).
According to post-exposure actions, 76.9% of HCWs who
sustained NSIs in this study washed the injury site with soap and
water compared to 66% in India (33) and only 22% in Nepal
(39). Additionally, we observed only in 38.5% of all incidents
the source patients were identified, which was lower than that
reported by the local studies, i.e. 73% in both Al Ahsa region (10)
and University Hospital in Al Riyadh (6) and 84.4% in Najran

(8). However, this difference may be explained by the reason
that these above local studies were based on data obtained from
hospital records.

The incidence of NSIs was significantly higher among
those practicing surgery as their specialty. This finding
is consistent with other studies (5, 27, 40, 41). Also, we
found a significantly higher incidence of NSIs among
HCWs who worked in secondary healthcare hospitals
than tertiary hospitals (16.3 vs. 10.1%). Similarly, the
needle stick and sharps injuries rates were 30 and 14% in
secondary and tertiary hospitals, respectively in a study
conducted in Jazan (42). The difference in the health
services, numbers, and types of procedures in addition
to the number of admissions may explain the difference
in incidence between secondary and tertiary healthcare

Frontiers in Public Health | www.frontiersin.org

February 2022 | Volume 10 | Article 771190


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Alsabaani et al.

Incidence of Needle Stick Injury

hospitals in this study. More studies are needed to explore
these differences.

Additionally, physicians, males, and younger HCWs reported
more NSIs than others, but these differences were not statistically
significant, which coincides with the results of a similar Iranian
study (28). However, on the contrary, a study from China shows
a significant association between NSIs with gender, age, and job
position (43).

In this study, 43.5% knew there is no vaccine for Hepatitis C
which is in contrast with the finding (75%) observed by Jankovic
et al. (44).

In the current study, 92.5% of HCWs knew that HBV, HCV,
and HIV could be transmitted by NSIs, which is consistent with
the findings of a Malaysian study (43) but higher than those
reported in Bosnia (45) and Delhi (33). In this study, only 65.8%
knew that this risk of Hepatitis B transmission is higher than the
risk of HIV, which is less than that observed (82%) in the Irish
study (46).

Moreover, in the present study, 82.4% were aware of sharps
disposal containers recommendation, which is better than that
reported (29%) by a study from the USA (47). Most HCWs in this
study (81.0%) were aware of the PEP and Universal precaution
guidelines, which is better than that (61%) reported in a local
study from Sarourah (21) but it is lower than the observations
seen in Indian (48) and Malaysian (44) studies. Only 43.3% of
HCWs in this study were aware that there is no PEP for HCV
and 58.5% knew the timing of HCV antibody testing. This low
knowledge regarding HCV post prophylaxis is also seen in other
studies (32, 49).

In a recent study conducted among dental assistants in Jeddah,
it was found that disease transmission decreased the risk of NSIs,
and this association was statistically significant (22). However, in
this study, we find there are no statistically significant differences
in knowledge between HCWs who had and who did not have NSI.
Our finding is consistent with that reported by Abuduxike et al.
in the Cyprus study (50).

Our study shows only two-thirds of the participants had a
positive attitude toward worrying about having NSI at work.
This is lower than that reported by a Sudan study where 83%
of HCWs were worried about these injuries (32). Similar to a
local study among HCWs who work in primary health centers
in the Jazan region (19), this study finds most HCWs agree that
the needle and sharp objects waste should be disposed of by a
professional company.

In our study, the majority show a negative attitude toward
patient care is important than HCW3s safety which is consistent
with the attitude of Sudanese HCWs (31). A study conducted
in China (41) had reported that HCW’s behaviors and attitudes
were significantly related to NSIs at work, whereas the Cyprus
Study (50) found no significant relationship between the attitude
of HCWs and the experience of NSL Although there are
recommendations against recapping the needles after use (51),
this practice is still prevalent among HCWs. Several studies from
different countries have reported that as the leading cause of
NSIs. This risky practice was reported by 66.3% HCWs in India
(33) and 46% in Cyprus (50). However, only 5.8% in Malaysia
(45) and 13.4% in Lebanon (29) reported this practice. In our

study, 27.5% of participants incorrectly practiced recapping the
needles with two hands.

Availability of disposal container is an important matter,
95.3% of HCWs in this study confirm its availability, and almost
all of them always use it when disposing of sharp items, which is
comparable to other studies (18, 28, 50).

A majority of our study sample (89.1%) had been vaccinated
against Hepatitis B, which is consistent with reports from
local studies (18)(19). Studies have reported a high rate of
Hepatitis B vaccination among HCWs, i.e. 100 % in Iran
(28), 91.5% in India (33), 88.4% in Lebanon (29), 77% in
Bahrain (52) and ranged between 62 and 80% in the United
Arab Emirates (27, 38). This high percentage in our study
could be due to the fact that the vaccination is free of
charge and the pre-employment checkup exists for all HCWs
in KSA.

Our study has a few limitations. The cross-sectional design
cannot confirm the causality of the relationship between
compared variables. The self-reported response could over or
underestimate the result. The study’s weakness is that it was
conducted in a single city of the Aseer Region of KSA. We
hope in the future to have all the required resources to do
multicentric /nationwide studies. However, a representative
sample including HCWs from all levels of health care is the
strength of our study.

CONCLUSIONS

The exposure of healthcare professionals to needle stick
injury and its underreporting is still a prevalent issue. In
this study, during the past 12 months, the incidence of
needle stick injury among healthcare workers was 11.57%
and more than half of the injuries went unreported. Future
studies need to explore the risk factors of NSIs and to
assess the benefit of the preventive measures on reducing
the risk. Increasing awareness among HCWs and providing
regular training on the safe use of sharp devices is highly
recommended. Improving the current reporting systems for
NSIs to ensure early use of post-exposure prophylaxis is
also recommended. Implementation of safety precautions
and safe injection practices and providing engineered
safety devices may further help in reducing the risk
of NSIs.
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