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Abstract 

Needlestick and other sharp injuries (NSIs) are critical occupational hazard for healthcare 

workers. Exposure to blood and body fluids through NSIs increases the risk of 

transmission of blood-borne pathogens among them. The objectives of this study were to 

estimate the one-year incidence of NSIs and investigate its associated factors among the 

healthcare workers in Saudi Arabia. A cross-sectional online survey was conducted 

between October and November 2021. A total of 361 healthcare workers participated in the 

survey from all over Saudi Arabia. The one-year incidence of NSIs among healthcare 

workers is estimated at 22.2%. More than half of the injury event (53.8%) was not reported 

to the authority by the healthcare worker. Incidence of NSIs was highest among the 

physicians (36%) and is followed by nurses (34.8%), dentists (29.2%), and medical 

technologists (21.1%). The likelihood of injury is higher (OR: 2.51; 95% CI: 1.04, 6.03)  

among the works aged 26 – 30 years compared to the 20 – 25 years age group and the 

workers directly deal with needles or other sharp objects while working (OR: 5.90; 2.69, 

12.97). The high incidence rate of injury and low reporting rate highlight the needs of an 

education program targeting healthcare providers with higher risk. 

 

Key words: Needlestick and other sharp injuries; hospital-acquired infection, biological 

hazards, infection control 
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Background: 

Needlestick and other sharp injuries (NSIs) are an occupational hazard for healthcare 

workers which is often associated with their practice standard [1][2,3]. Exposure to blood 

and body fluids through NSIs increases the risk of transmission of blood-borne pathogens 

such as human immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C 

virus among the healthcare workers [4].  

Despite the World Health Organization’s (WHO) guidelines to reduce NSIs in healthcare 

settings, they continue to occur in every step of sharp devices usage or disposal [5]. 

Globally, an estimated 3.5 million healthcare workers suffer from accidental needlestick or 

sharp injury each year [6]. This constitutes 86% of all occupational infections in the 

healthcare settings [7] In the USA, according to a Centre for Disease Control and 

Prevention (CDC) report, there are an estimated 385,000 annual incident of NSIs among 

the hospital healthcare workers [8]. While 100,000 NSIs cases were reported annually 

among the hospital healthcare workers in Europe [9] and 500,000 in Germany [10].  

The risk of injuries to healthcare workers is influenced by several factors, including the 

type of needle and other sharp objects used and their safety system [2]. The risks of NSIs 

in the healthcare facilities also depends on the number of patients with infection and the 

precautions the healthcare workers observe while dealing with these patients [2]. The risk 

of NSIs is high for physicians, nurses, laboratory technicians, and medical waste workers 

during screening, diagnosing, treating, and monitoring patients, and also during the 

medical waste management process [7].  Healthcare workers are at risk of acquiring 

hepatitis B virus (HBV), hepatitis C virus (HCV) and HIV infections by sharps injuries. 

About 40% of all HBV, 40% of HCV, and 4.4% of HIV/AIDS cases among HCWs are due 

to NSIs [7]. More than 90% of these infections occur in healthcare settings in low-income 

countries where adherence to standard precautions is poor [11]. 
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A study done in few governmental hospitals in the Kingdom of Saudi Arabia (KSA) 

estimated that the annual sharp injury incidence was 3.2 per 100 occupied beds. Nurses 

were the job category most affected by NSIs [5]. A recent study conducted in a hospital in 

the Medina region estimated that the annual incidence of NSIs among healthcare personnel 

in the KSA is 32% [12]. A study reported that the nurses were the most affected profession 

[5], while AlDakhil et al. showed that 29.8% of the dentists experienced NSIs in the 

preceding one year period [13].  

However, there is a marked underreporting of needlestick incidents acquired by healthcare 

workers, especially among dentist in Saudi Arabia like many other countries. A study 

found that more than half of the dental healthcare workers experiencing NSIs do not report 

their injuries to the authority [14]. Some studies conducted in different parts of the KSA in 

governmental hospitals regarding needle stick injury among health care workers. The 

dearth of literature on NSI risk among dentists in Saudi Arabia, prompted us to address this 

important research gap. The present study focuses on healthcare workers at hospitals and 

dental clinics in Saudi Arabia and determines the incidence and associated factors for NSIs 

from demographic characteristics, nature of work, exposure to the training program, and 

work experience and education. 

Methods 

Study design and sampling 

We did a cross-sectional survey of the healthcare workers in the KSA. We conducted the 

survey online using the Google Form between October and November 2021. The online 

survey link was disseminated to the healthcare workers throughout the KSA through 

professional and social networks, such as emails and professional WhatsApp groups. We 

indicated our study objectives and title clearly in the front page of the online survey form 

and the participants were requested to avoid multi-registration. The participants provided 
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informed consent was allowed visit the subsequent pages to participate in the survey. A 

total of 366 healthcare workers completed the online survey.  

The instrument 

The structured questionnaire collected information on the participants’ socio-demographic 

variables, work characteristics, and NSIs events in the past twelve months. Respondents 

only recorded their last injury event within the past twelve months.  

Variables 

The main outcome variable was NSIs event in the past twelve months. The other outcome 

variables included reporting status of the injury event to the hospital authority, activities 

led to the injury, place of injury, type of device which caused the injury, contamination 

status of the device caused the injury and severity of the injury. Our explanatory or 

predictor variables included job title, age, gender, experience, training on NSIs prevention 

and whether the job requires them to directly deal with the sharp objects.  

Analysis 

SPSS version 20 was used for data analysis. We did descriptive analysis of the 

sociodemographic variables and the outcome variables including the NSIs event. We 

reported frequency and percentages for each of the categorical variables. We reported 

number and proportions of the healthcare workers had injuries in the past three months and 

proportion and number of the reported the injury event to the authority.   

We did multivariable logistic regression analysis to investigate the predictors of NSIs. For 

multivariable logistic regression analyses we reported odds ratio (OR) with 95% 

confidence interval (CI). In addition, we reported corresponding p values. A p value of 

<0.05 was considered statistically significant.  

Results 

Table 1. Characteristics of the hospital healthcare workers 
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Variables Frequency Percent 

Job title 

  
Physician 50 13.9 

Dentist 24 6.6 

Nurse 69 19.1 

Lab tech 90 24.9 

Pharmacist 22 6.1 

Housekeeping staff 9 2.5 

Student 58 16.1 

Volunteer 39 10.8 

Age 

  
20-25 150 41.6 

26-30 67 18.6 

31-40 90 24.9 

41-50 40 11.1 

51-60 14 3.9 

Sex 

  
Male 106 29.4 

Female 255 70.6 

Nationality 

  
Saudi 300 83.1 

Non-Saudi 61 16.9 

Professional experience 

  
up to 5 years 199 55.1 

6 - 10 years 71 19.7 
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11 - 20 years 63 17.5 

more than 20 years 28 7.8 

Received training on dealing with sharp objects 

  
No 198 54.8 

Yes 163 45.2 

Dealing with sharp objects at work 

  
No 156 43.2 

Yes 205 56.8 

A total of 366 HCWs participated in the study (5 of them were excluded because of 

incomplete responses), includes lab technician 90 (24.9%), nurse 24 (19.1%), students 

58(16.1%), physician 50 (13.9%), volunteer 39 (10.8%), dentist 24(6.6%), pharmacist 

22(6.1%) and housekeeping staff 09 (2.5%) respectively. The participants were 

predominantly female (70.6%), Saudi (83.1%) and 41.6% of them belonged to younger age 

(20-25) years. A total of 199 participants they had professional experience up to 5 years, 

only 163 (45.2%) they received training on dealing with sharp objects, despite of  

205(56.8%) of the participants dealing with sharp materials Table 1. 

Table 2. One-year incidence of needlestick and sharp injuries among hospital healthcare 

workers in Saudi Arabia 

Variables Incidence (one year) 

 Percent (95% CI) 

Total 22.2 (18.0 – 26.8) 

Gender  

Male 28.3 (20.0 – 37.9) 

Female 19.6 (14.9 – 25.0) 

Age group  
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20 – 29 years 17.1 (12.3 – 22.7) 

30 – 39 years 30.0 (20.8 – 40.6) 

40 years or more 29.6 (18.0 – 43.6) 

Nationality   

Saudi 21.0 (16.5 – 26.1) 

Non-Saudi 27.9 (17.1 – 40.8) 

Job title  

Physician 36.0 (22.9 – 50.8) 

Nurse 34.8 (23.7 – 47.2) 

Dentist 29.2 (12.6 – 51.1) 

Medical technologist 21.1 (13.2 – 31.0) 

Pharmacist 13.6 (2.9 – 34.9) 

Housekeeping staff 11.1 (0.3 – 48.2) 

Student 12.1 (5.0 – 23.3) 

Volunteer 2.6 (0.1 – 13.5) 

 

A total of 80 participants experienced needle-stick and sharp injuries 22.2% (95%, CI. 18.0 

– 26.8%) in the past year. The rate was 28.3%, (95%, CI: 20.0 – 37.9) among the males 

and 19.6% (95% CI: 14.9 – 25.0%) among the females. Incidence rate among the physician 

was 36.0%; nurses 34.8%; dentist in 29.2%; medical technologist 21.1%; housekeeping 

staff 11.1%; and nonclinical support staff 14.7%. Non-Saudi (27.9%, 95% CI: 17.1 – 40.8) 

healthcare workers are estimated to have higher incidence. Results also indicate that thirty 

(30.0%) of the incidents were reported among hospital healthcare workers belong to the 

age group (30 – 39) years Table 2. 

Table 3. Predictors of needlestick and sharp injuries among hospital healthcare workers in 

Saudi Arabia 
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 Predictors 

Unadjusted model 

 

Adjusted model 

 
OR (95% CI) p-value OR (95% CI) p-value 

Gender     

Female 1  1  

Male 1.62 (0.96, 2.73) .072 1.17 (.61, 2.27)  .638 

Age     

20-25 1 
 

1 
 

26-30 2.90 (1.41, 5.99) .004 2.51 (1.04, 6.03)   .040 

31-40 3.14 (1.61, 6.13)  .001 1.43 (.47, 4.40)   .531 

41-50 2.78 (1.19, 6.51) .018 2.71 (.72, 10.13) .139 

51-60 4.07 (1.23, 13.51)  .022 3.48 (.61, 19.93)  .162 

Nationality 
    

Non-Saudi 1 
 

1 
 

Saudi .69 (.37, 1.29) .241 1.11 (.49, 2.51)  .811 

Job title     

Volunteer 1 
 

1 
 

Physician 21.37 (2.70, 169.03) .004 6.77 (.74, 62.32)  .091 

Dentist 15.65 (1.78, 137.31)  .013 5.53 (.56, 54.48)  .143 

Nurse 20.27 (2.62, 156.87)  .004 7.20 (.82, 63.08)  .075 

Lab tech 10.17 (1.31, 78.92  .027 3.78 (.42, 33.81)  .235 

Pharmacist 6.00 (.58, 61.62)  .132 7.11 (.61, 83.41)  .118 

Housekeeping staff 4.75 (.27, 84.17)  .288 1.32 (.06, 29.72)  .859 

Student 5.22 (.62, 44.20) .130 5.92 (.61, 57.54)  .125 

Professional experience     

up to 5 years 1 
 

1 
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6 - 10 years 3.13 (1.69, 5.80)  .000 1.99 (.77, 5.15)  .155 

11 - 20 years 1.84 (.93, 3.66)  .080 .79 (.26, 2.40)  .673 

more than 20 years 1.81 (.71, 4.61)  .216 .53 (.12, 2.28) .395 

Received training on 

dealing with sharp objects 

    

No 1 
 

1 
 

Yes 2.32 (1.39, 3.85)  .001 1.39 (.79, 2.47)  .253 

Dealing with sharp objects 

at work 

    

No 1 
 

1 
 

Yes 6.69 (3.40, 13.17)  .000 5.90 (2.69, 12.97)  <.001 

 

Table 3 shows the unadjusted and adjusted odds ratios and their 95% confidence intervals 

(CIs) for the predictors of needlestick and sharp injuries among hospital healthcare 

workers. The younger participants (26-30) years experienced 2.5-fold higher risk of NSIs 

than older hospital healthcare workers [OR = 2.51, 95% CI (1.04–6.03)]. However, those 

who is dealing with sharp objects at work was significantly associated with NSIs 

experience, they have 5.9-fold higher risk of NSIs than non-dealing with sharp objects at 

work [OR = 5.9, 95% CI (2.69–12.97)].  

Physician, nurse, Dentist and Lab tech were significantly associated with higher NSI 

experience; un-adjusted odds ratios (95% CI) were 21.37 (2.70, 169.03), 20.27 (2.62, 

156.87), 15.65 (1.78, 137.31) and 10.17 (1.31, 78.92) respectively, but in the adjusted 

model no such association was evident. Gender and nationality were not also significantly 

predictors of needlestick and sharp injuries.  

Table 4. Description of the injury event 
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Variables Frequency Percent 

Place of injury   

Dental clinic 6 7.5 

Emergency unit 27 33.8 

ICU 2 2.5 

Laboratory 18 22.5 

Surgery unit 14 17.5 

Vaccination centre 9 11.3 

Contamination status of the sharp item   

Contaminated with blood 27 33.8 

Contaminated with other biohazards 13 16.3 

Uncontaminated 19 23.8 

Unknown 21 26.3 

Device caused the injury   

Needle 43 53.8 

Blade 18 22.5 

Glassware 8 10.0 

Plasticware 5 6.3 

Pipette 3 3.8 

Scissors 2 2.5 

Not sure 1 1.3 

The activity led to the injury   

While assembling or preparing the device to use 8 10.0 

While using the device 38 47.5 

While removing a disposal container or trash bag 2 2.5 
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While recapping a used needle 13 16.3 

While dissembling a device/equipment for cleaning/sterilization 9 11.3 

While disposing off a used device 3 3.8 

Other 7 8.8 

Severity of the injury   

Mild (superficial- little or no bleeding) 56 70.0 

Moderate (skin puncture/cut, some bleeding) 18 22.5 

Sever (deep puncture/cut or abundant bleeding) 6 7.5 

Notified the hospital authority about the injury   

No 43 53.8 

Yes 37 46.3 

 

The area of the hospital where most of the NSIs took place were the emergency unit 

(33.8%), followed by the laboratory (22.5%), surgery unit (17.5%), Vaccination center 

(11.3%), Dental clinic (7.5%) and lower NSIs was observed in the ICU (2.5%). 

With regard contamination status of the sharp item, around 34% of the health workers were 

injured with sharp item contaminated with blood, (16.3%) were injured with sharp item 

contaminated with other biohazards, (23.8%) were injured with uncontaminated sharp 

items, while 26.3% were injured with sharp item unknown its status. 

The results also showed that the most common devices leading to NSIs were Needles 

(53.8%), followed by Blade (22.5%), Glassware (10%), Plastic ware (6.3%) and Scissors 

(2.5%). 

Most injuries occurred during using devices (47.5%), followed by recapping a used needle 

(16.3%) while dissembling a device/equipment for cleaning/sterilization (11.3%), and 

3.8% occurred while disposing of a used device. About (8.8 %) of the HCWs received the 

NSI due to other activities. 
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The majority (70.0%) of the injured hospital healthcare workers had suffered from mild 

injuries, (22.5%) had suffered from moderate injuries (skin puncture/cut, some bleeding), 

while only (7.5%) of the injured healthcare workers had suffered from severe (deep 

puncture/cut or abundant bleeding). Whereas, more than half of needle-stick injuries were 

not reported Table 4. 

Discussion 

Needlestick and sharp injuries (NSIs) are a prominent occupational threat for healthcare 

workers [2]. It is essential to identify the rate of NSIs and their associated factors among 

hospital healthcare workers in the KSA. Our findings showed that only 22.2% of the 

participants experienced needle-stick and sharp injuries. These findings are almost similar 

to those reported in turkey (20.75%)[15] and slightly lower than that reported in Germany 

(28.7%) [16] and China (27.5%) [17]. In contrast to our study findings, similar studies 

conducted in other parts of KSA [13] and Al-Madinah [12] reported slightly higher 

prevalence of about 29.8% and 32% respectively. Another study conducted in Dammam 

reports very less prevalence (8.4%) when compared to our study findings [5]. Conversely, 

much higher incidence prevalence was reported in South Korea (70.4%) [18], India 

(68.2%), Ethiopia (60.2%) [19], and Iran (42.5%) [20]. In comparison, the prevalence of 

needle-stick injuries in other developing countries was found to be lower.  It is possible 

that the experience, greater compliance with infection control procedures, workplace safety 

awareness and available resources were associated with lower risk of NSIs. HCWs are 

exposed to NSIs while performing clinical activities, our findings showed the most 

common injured group were physicians (36.0 %), nurses (34.8%), dentists (29.2%) and 

medical technologists (21.1%). Our study findings are in contrast with another study as the 

injured physician and nurses were found to be higher and injured medical technologists is 

lower in this study when compared with the study conducted by [12]. In relation to the rate 

of NSIs among dentists, it is less than its average in neighboring countries such as Jordan  
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(66.5%) [21], whereas 42% in the United Arab Emirates [22] and in 31 countries 

worldwide, 59.1% of the dentists are exposed to NSIs [9]. 

The low prevalence of NSIs among nurses, dentists, and lab technicians in KSA might be 

because of workplace safety, adequate clinical experience, continuous training programs in 

infection control, and an increased number of simulation laboratories. 

Our findings illustrate that job titles such as Physician, Nurse, Dentist and Lab technician 

were significantly associated with needle stick and sharp injuries as dealing with sharp 

objects at work was significantly associated with NSIs experience. Age is also a significant 

predictor of the risk of needle stick injuries; it was found that younger participants of 26-30 

years of age group were significantly associated with needle stick and sharp injuries. This 

result is similar to the previous studies [23-25]. 

Concerning the area of the hospital where most of the NSIs took place. In our study, the 

area of the hospital where most of the NSIs took place was the emergency unit, this finding 

was congruent with a study conducted in India [5,26]. The other most common place the 

NSIs took place is a laboratory, this finding is like a study done in Southern Ethiopia [27]. 

Moreover, our findings showed that the surgery unit is also associated with NSIs. This 

result is similar to other studies that show surgery units are the most common place of 

NSIs occurrence [28]. That can be explained by the nature of the work and the medical 

activities for each area. 

We noted the different devices leading to NSIs. The most common devices were Needles 

followed by blades, Glassware, Plasticware and Scissors. The findings of our study 

especially related to the Needles are consistent with the results of other studies conducted 

in India [28], Japan [29] and Iran [30]. 

The most common activity leading to NSIs was while using the device and recapping 

needles. This is consistent with a previous investigation from Nigeria, Southern Ethiopia 

[27], Taiwan [31] and KSA [13].  The following common activity leading to NSI was 
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dissembling a device/equipment for cleaning/sterilization. This contrasts with Amira et al., 

who reported improper disposal of needles and venous cannulation and setting of drips 

[32]. 

About the severity of injuries among hospital healthcare workers, our results showed that 

most of the injured hospital healthcare workers had suffered from mild, moderate, and 

severe injuries. In our study, 53.8% of participants had notified when they had NSI 

experiences. This indicates that there is a marked underreporting of needle stick incidents 

acquired by health care workers, especially among dentists in Saudi Arabia, like many 

other countries. The study shows that more than two-third of dental health care workers 

experiencing NSIs did not report those injuries to the appropriate department [14]. This 

might be due to the assumption that no blood-borne pathogens existed in the 

source patient, annoyance, and lack of awareness about the reporting procedure.  

Conclusion 

We conclude that it is evident from our findings that there is a significantly high 

prevalence of NSIs (22.2%), it ranged from mild to severe injuries and a low rate of 

reporting (46.3%). The most common injured group was the physicians, followed by 

nurses, dentists, and medical technologists. In addition, our study highlighted NSIs risk 

higher among younger HCWs, and NSIs took place in the emergency unit and surgery unit. 

The most common activity leading to NSIs was using the device and recapping needles. 

An education program should be designed targeting health care providers with higher risk. 

Moreover, a unified needle stick injuries policy covers safe work practices, safe disposal of 

sharps, procedures in the event of needle stick injury, training, and procedures for reporting 

needlestick injuries. 

References: 

1. Jayanth, S.T.; Kirupakaran, H.; Brahmadathan, K.N.; Gnanaraj, L.; Kang, G. Needle stick 
injuries in a tertiary care hospital. Indian journal of medical microbiology 2009, 27, 44-47. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 March 2022                   doi:10.20944/preprints202203.0058.v1

https://doi.org/10.20944/preprints202203.0058.v1


2. Kwanzaa, C.S.; Clarke, K.; Ramlal, C.; Singh, R.; Ocho, O.N. Factors contributing to needle 
stick injuries among new registered nurses at a hospital in Trinidad. Infection, Disease & 

.06.003https://doi.org/10.1016/j.idh.2020.301, doi:-, 29425, 2020Health  
3. Kebede, A.; Gerensea, H. Prevalence of needle stick injury and its associated factors 

among nurses working in public hospitals of Dessie town, Northeast Ethiopia, 2016. BMC 
Research Notes 2018, 11, 413, doi:10.1186/s13104-018-3529-9. 

4. Fadil, R.A.; Abdelmutalab, N.A.; Abdelhafeez, S.A.; Mazi, W.; Algamdi, S.; Shelwy, M.M.; 
Bouafia, N.; Alzahrani, S.E. Pattern and risk factors of sharp object injuries among health 
care workers in two tertiary hospitals, Al Taif-Kingdom of Saudi Arabia 2016-2018. Saudi 

journal of biological sciences 2021, 28, 6582-6585, doi:10.1016/j.sjbs.2021.07.031. 
5. Alfulayw, K.H.; Al-Otaibi, S.T.; Alqahtani, H.A. Factors associated with needlestick injuries 

among healthcare workers: implications for prevention. BMC health services research 
2021, 21, 1074, doi:10.1186/s12913-021-07110-y. 

6. Abebe, A.M.; Kassaw, M.W.; Shewangashaw, N.E. Prevalence of needle-stick and sharp 
object injuries and its associated factors among staff nurses in Dessie referral hospital 

Amhara region, Ethiopia, 2018. BMC Res Notes 2018, 11, 840, doi:10.1186/s13104-018-
3930-4. 

7. Berhan, Z.; Malede, A.; Gizeyatu, A.; Sisay, T.; Lingerew, M.; Kloos, H.; Dagne, M.; 
Gebrehiwot, M.; Ketema, G.; Bogale, K.; et al. Prevalence and associated factors of needle 

stick and sharps injuries among healthcare workers in northwestern Ethiopia. PloS one 
2021, 16, e0252039, doi:10.1371/journal.pone.0252039. 

8. Centre for Disease Control and Prevention (CDC). STOP STICKS CAMPAIGN–Sharps Injuries 
 https://www.cdc.gov/niosh/stopsticks/sharpsinjuries.html2020. Available online: 

(accessed on February 20). 
9. Bouya, S.; Balouchi, A.; Rafiemanesh, H.; Amirshahi, M.; Dastres, M.; Moghadam, M.P.; 

Behnamfar, N.; Shyeback, M.; Badakhsh, M.; Allahyari, J.; et al. Global Prevalence and 
Device Related Causes of Needle Stick Injuries among Health Care Workers: A Systematic 

Review and Meta-Analysis. Ann Glob Health 2020, 86, 35-35, doi:10.5334/aogh.2698. 
10. Memish, Z.A.; Assiri, A.M.; Eldalatony, M.M.; Hathout, H.M. Benchmarking of 

percutaneous injuries at the Ministry of Health hospitals of Saudi Arabia in comparison 
with the United States hospitals participating in Exposure Prevention Information 

Network (EPINet™). The international journal of occupational and environmental medicine 
2015, 6, 26-33, doi:10.15171/ijoem.2015.467. 

11. Auta, A.; Adewuyi, E.O.; Tor-Anyiin, A.; Edor, J.P.; Kureh, G.T.; Khanal, V.; Oga, E.; Adeloye, 
D. Global prevalence of percutaneous injuries among healthcare workers: a systematic 
review and meta-analysis. International journal of epidemiology 2018, 47, 1972-1980, 

doi:10.1093/ije/dyy208. 
12. Albeladi, O.; Almudaraa, S.; Alqusibri, A.; Alqerafi, N.; Alsenani, Y.; Saleh, E. Needle Stick 

Injuries among Health Care Workers in AL-Madinah AL-Munawara Governmental 
Hospitals in Saudi Arabia. Global Journal of Health Science 2021, 13, 35, 

doi:10.5539/gjhs.v13n11p35. 
13. AlDakhil, L.; Yenugadhati, N.; Al-Seraihi, O.; Al-Zoughool, M. Prevalence and associated 

factors for needlestick and sharp injuries (NSIs) among dental assistants in Jeddah, Saudi 
Arabia. Environmental health and preventive medicine 2019, 24, 60, doi:10.1186/s12199-

019-0815-7. 
14. Kim, O.S.; Jeong, J.s.; Kim, K.-M.; Choi, J.-S.; Jeong, I.S.; Park, E.S.; Yoon, S.W.; Jung, S.Y.; 

Jin, H.Y.; Chung, Y.; et al. Underreporting rate and related factors after needle stick 
injuries among healthcare workers in small- or medium-sized hospitals. Korean J 

Nosocomial Infect Control 2011, 16, 29-36. 
15. Solmaz, M.; Solmaz, T. Experiences with Needle-stick and Sharp Object Injuries for 

Healthcare Workers in a State Hospital in Tokat Province, Turkey. INTERNATIONAL 
JOURNAL OF OCCUPATIONAL HYGIENE 2017, 9, 142-148. 

16. Wicker, S.; Jung, J.; Allwinn, R.; Gottschalk, R.; Rabenau, H.F. Prevalence and prevention of 
needlestick injuries among health care workers in a German university hospital. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 March 2022                   doi:10.20944/preprints202203.0058.v1

https://doi.org/10.1016/j.idh.2020.06.003
https://www.cdc.gov/niosh/stopsticks/sharpsinjuries.html
https://doi.org/10.20944/preprints202203.0058.v1


International archives of occupational and environmental health 2008, 81, 347-354, 
doi:10.1007/s00420-007-0219-7. 

17. Cui, Z.; Zhu, J.; Zhang, X.; Wang, B.; Li, X. Sharp injuries: a cross-sectional study among 
health care workers in a provincial teaching hospital in China. Environmental health and 

preventive medicine 2018, 23, 2, doi:10.1186/s12199-017-0691-y. 
18. Cho, E.; Lee, H.; Choi, M.; Park, S.H.; Yoo, I.Y.; Aiken, L.H. Factors associated with 

needlestick and sharp injuries among hospital nurses: a cross-sectional questionnaire 
survey. International journal of nursing studies 2013, 50, 1025-1032, 

doi:10.1016/j.ijnurstu.2012.07.009. 
19. Bazie, G.W. Factors Associated with Needle Stick and Sharp Injuries Among Healthcare 

Workers in North East Ethiopia. Risk Manag Healthc Policy 2020, 13, 2449-2456, 
doi:10.2147/RMHP.S284049. 

20. Ghanei Gheshlagh, R.; Aslani, M.; Shabani, F.; Dalvand, S.; Parizad, N. Prevalence of 
needlestick and sharps injuries in the healthcare workers of Iranian hospitals: an updated 

meta-analysis. Environmental health and preventive medicine 2018, 23, 44, 
doi:10.1186/s12199-018-0734-z. 

21. Khader, Y.; Burgan, S.; Amarin, Z. Self-reported needle-stick injuries among dentists in 
north Jordan. Eastern Mediterranean health journal = La revue de sante de la 

Mediterranee orientale = al-Majallah al-sihhiyah li-sharq al-mutawassit 2009, 15, 185-
189. 

22. Alzahem, A.M.; Van der Molen, H.T.; Alaujan, A.H.; De Boer, B.J. Stress management in 
dental students: a systematic review. Adv Med Educ Pract 2014, 5, 167-176, 

doi:10.2147/AMEP.S46211. 
23. Hassanipour, S.; Sepandi, M.; Tavakkol, R.; Jabbari, M.; Rabiei, H.; Malakoutikhah, M.; 

Fathalipour, M.; Pourtaghi, G. Epidemiology and risk factors of needlestick injuries among 
healthcare workers in Iran: a systematic reviews and meta-analysis. Environmental health 

and preventive medicine 2021, 26, 43, doi:10.1186/s12199-021-00965-x. 
24. Martins, A.; Coelho, A.C.; Vieira, M.; Matos, M.; Pinto, M.L. Age and years in practice as 

factors associated with needlestick and sharps injuries among health care workers in a 
Portuguese hospital. Accident; analysis and prevention 2012, 47, 11-15, 

doi:10.1016/j.aap.2012.01.011. 
25. Nsubuga, F.M.; Jaakkola, M.S. Needle stick injuries among nurses in sub-Saharan Africa. 

Tropical medicine & international health : TM & IH 2005, 10, 773-781, doi:10.1111/j.1365-
3156.2005.01453.x. 

26. Goel, V.; Kumar, D.; Lingaiah, R.; Singh, S. Occurrence of Needlestick and Injuries among 
Health-care Workers of a Tertiary Care Teaching Hospital in North India. Journal of 

laboratory physicians 2017, 9, 20-25, doi:10.4103/0974-2727.187917. 
27. Tadesse, M.; Tadesse, T. Epidemiology of needlestick injuries among health-care workers 

in Awassa City, Southern Ethiopia. Tropical doctor 2010, 40, 111-113, 
doi:10.1258/td.2009.090191. 

28. Sriram, S. Study of needle stick injuries among healthcare providers: Evidence from a 
teaching hospital in India. J Family Med Prim Care 2019, 8, 599-603, 

doi:10.4103/jfmpc.jfmpc_454_18. 
29. Smith, D.R.; Mihashi, M.; Adachi, Y.; Nakashima, Y.; Ishitake, T. Epidemiology of 

needlestick and sharps injuries among nurses in a Japanese teaching hospital. The Journal 
of hospital infection 2006, 64, 44-49, doi:10.1016/j.jhin.2006.03.021. 

30. Jahangiri, M.; Rostamabadi, A.; Hoboubi, N.; Tadayon, N.; Soleimani, A. Needle Stick 
Injuries and their Related Safety Measures among Nurses in a University Hospital, Shiraz, 

Iran. Safety and health at work 2016, 7, 72-77, doi:10.1016/j.shaw.2015.07.006. 
31. Cheng, H.C.; Su, C.Y.; Yen, A.M.; Huang, C.F. Factors affecting occupational exposure to 

needlestick and sharps injuries among dentists in Taiwan: a nationwide survey. PloS one 
2012, 7, e34911, doi:10.1371/journal.pone.0034911. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 March 2022                   doi:10.20944/preprints202203.0058.v1

https://doi.org/10.20944/preprints202203.0058.v1


32. Amira, C.O.; Awobusuyi, J.O. Needle-stick injury among health care workers in 
hemodialysis units in Nigeria: a multi-center study. The international journal of 

occupational and environmental medicine 2014, 5, 1-8. 

 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 March 2022                   doi:10.20944/preprints202203.0058.v1

https://doi.org/10.20944/preprints202203.0058.v1

