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ABSTRACT 
Background: This study aimed to determine the prevalence of needlestick injuries (NSIs) during the 6 months before and after 
the implementation of SafePad among nurses. 
Methods: Initially, 369 nurses and practical nurses participated, but after applying exclusion criteria, the final sample included 
323 participants. The McNemar test, using SPSS version 21, was employed to compare the incidence of NSIs before and after the 
intervention. 
Results: Among the 323 participants, 63 individuals (19.5%) reported experiencing needlestick injuries in the 6 months pre
ceding the intervention. Following the implementation of SafePad, this number decreased to 21 (6.5%), representing a 66.6% 
reduction in the incidence of NSIs, which was statistically significant (p < 0.001). The most common contributing factors were 
high workload, carelessness, and patient movement. 
Conclusion: The findings demonstrate that the implementation of SafePad effectively reduced needlestick injuries among 
nurses, serving as an important preventive strategy to enhance occupational safety and protect nurses from infections.   

1 | Introduction 

Ensuring the health and safety of healthcare workers is para
mount to the quality of patient care and the overall efficacy of 
healthcare systems [1]. Among the myriad occupational haz
ards faced by healthcare personnel, needlestick injuries (NSIs) 
stand out as a critical concern [2]. NSIs occur when sharp 
objects, such as needles, inadvertently pierce the skin, posing a 
significant risk of transmitting infectious pathogens, particu
larly if the object is contaminated with patient blood or bodily 
fluids [3–5]. 

Globally, an estimated 3 million healthcare workers are exposed 
to bloodborne pathogens annually, with a staggering 90% of 
these incidents transpiring in developing nations. Within Iran, 
studies have underscored a troublingly high prevalence of NSIs 
among healthcare professionals, with reported rates reaching 
44% among nurses and 42.5% among other healthcare workers. 
Alarmingly, the majority of these incidents go unreported, ex
acerbating the challenge of addressing this occupational hazard 
effectively [6–8]. And a meta‐analysis conducted by Halimi 
et al. in 2024, which included 15 studies, found that the pooled 
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prevalence of needle‐stick injuries among Iranian nurses was 
46% [9]. 

The heightened risk of bloodborne infections among healthcare 
workers is indisputable, with exposure to pathogens such as 
Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), and Human 
Immunodeficiency Virus (HIV) posing grave threats to occu
pational health. Notably, the majority of occupational exposures 
occur via subcutaneous routes, amplifying the risk of pathogen 
transmission compared to mucocutaneous contacts [10–12]. 
The repercussions of NSIs extend far beyond immediate health 
concerns, encompassing a broad spectrum of economic, clinical, 
and psychological burdens. The economic toll of NSIs, both 
direct and indirect, is particularly burdensome in resource‐ 
constrained settings like Iran, where the costs associated with 
infections can escalate rapidly, surpassing the one‐million‐ 
dollar mark for a single serious bloodborne infection [13–15]. 

The economic burden of NSIs is substantial in all countries, par
ticularly in resource‐limited settings like Iran, where infections 
such as HCV, HBV, and HIV pose significant risks. A single serious 
bloodborne infection can incur costs exceeding 1 million dollars, 
covering medications, follow‐ups, laboratory tests, clinical evalua
tions, lost wages, and disability‐related expenses [13–15]. 

Preventive measures against NSIs are essential, considering 
factors such as fatigue, sleepiness at work, young age, lack of 
experience, rotating shifts, work hours exceeding 40 per week, 
non‐participation in training sessions, needle recapping, and 
failure to use safety devices. Each of these factors contributes to 
NSI occurrences, underscoring the importance of addressing 
predominant risk factors [16–19]. 

Mitigating the risk of NSIs requires a multifaceted approach, 
addressing factors such as fatigue, inadequate training, and 
suboptimal safety practices in healthcare settings. While the 
implementation of safety‐engineered devices (SEDs) has dem
onstrated efficacy in reducing subcutaneous injuries, a sub
stantial proportion of NSIs still occur during routine patient 
care activities, highlighting the need for innovative solutions to 
enhance workplace safety [20, 21]. 

The use of SEDs reduces the risk of percutaneous injuries 
among healthcare workers. However, studies indicate that half 
of all such injuries occur in patient rooms, with nurses ac
counting for 78% of reported cases [21, 22]. A study conducted 
in Japan found that safety‐engineered butterfly needles and 
intravenous catheters, designed to prevent needlestick injuries, 
incorporate both automatic and manual needle shielding 
mechanisms. In active mechanisms, manual activation is 
required, whereas passive mechanisms activate automatically. 
Despite these safety features, most needlestick injuries involv
ing these devices still occur in patient rooms during their use 
[23]. Additionally, a study by Kakolarimi et al. in hospitals in 
Tehran revealed that the highest incidence of needlestick 
injuries occurs during the disposal of needle tips [24]. 

Considering the significance of the issue and the prevalence of 
sharp object hazards in hospitals, especially in countries lacking 
affordable safety‐engineered devices, the research team aimed 
to compare NSI incidence rates before and after implementing a 

low‐cost SafePad device designed for sharp object disposal. This 
device was patented by the corresponding author of this study 
on September 18, 2016, under patent number 89917. 

2 | Methods 

The present study is a semi‐experimental and non‐randomized 
research that aims to determine the impact of using SafePad on 
preventing needlestick injuries. For reporting this study, 
TREND Statement checklist (the Transparent Reporting of 
Evaluations with Nonrandomized Designs (TREND) statement) 
is used [25]. 

2.1 | Objectives 

2.1.1 | Main Objective 

To determine the impact of using the SafePad device on the 
incidence rate of needlestick injuries among healthcare per
sonnel working at Imam Hossein Hospital, affiliated with 
Shahid Beheshti University of Medical Sciences in Tehran, Iran. 

2.1.2 | Specific Objectives  

1. To determine the prevalence of needlestick injuries during 
the 6 months prior to the implementation of the SafePad.  

2. To determine the prevalence of needlestick injuries during 
the 6 months following the implementation of the SafePad.  

3. To compare the prevalence of needlestick injuries across 
different hospital wards before and after the implemen
tation of the SafePad.  

4. To compare the prevalence of needlestick injuries by type 
of sharp instrument before and after the implementation 
of the SafePad.  

5. To compare the prevalence of needlestick injuries by 
occupational category before and after the implementa
tion of the SafePad.  

6. To examine the association between the prevalence of 
needlestick injuries and demographic variables. 

2.2 | Participants 

Imam Hossein Hospital, under the supervision of Shahid Be
heshti University of Medical Sciences, served as the study en
vironment. The study covered 16 departments within this 
hospital, including internal medicine, general surgery, pediat
rics, emergency, gastroenterology, neurology, infectious dis
eases, obstetrics and gynecology, orthopedics, endoscopy, ICU, 
CCU, POST CCU, neurosurgery, maxillofacial, and oncology 
that 22, 23, 8, 76, 10, 11, 11, 17, 9, 5, 73, 15, 10, 13, 4, and 16 
nurses respectively were selected from each ward who had the 
inclusion criteria. 

2.3 | Eligibility/Selection Criteria 

The study population consisted of nurses and caregivers em
ployed at Imam Hossein Hospital. The inclusion criteria for 
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participants were nurses and caregivers with a minimum of 
6 months of work experience at the hospital. Nurses and care
givers consented to participate in this study. 

The exclusion criteria included individuals who had less than 6 
months' work experience as nurses and caregivers at the hos
pital, individuals who did not consent to participate in this 
study, and nurses and caregivers who were transferred to a 
department or another hospital where the SafePad was not used 
during a 6‐month period. 

2.4 | Method of Recruitment 

The sampling method in this study was convenience sampling 
after reviewing the study entry requirements. 

2.5 | Interventions 

The SafePad (Figure 1) is a low‐cost and convenient tool. It 
consists of a cube made of plexiglass, containing a sponge with a 
density of 40 kg/m3. The underside of the cube has double‐sided 
adhesive, allowing nurses to place it inside a receiver or tray 
and carry it to the patient's bedside. With this compact tool, the 
healthcare staff can easily dispose of various sharp instruments 
such as Angio catheters, different types of needles, syringes, 
suture needles, bistouries, and more immediately after use. 
Once the sponge is filled with needles, it can be removed from 
the cube using forceps and placed in a sharps container. The 
SafePad is much easier to use than a traditional sharps con
tainer and takes up less space. This device was patented by the 
corresponding author of this study on September 18, 2016, 
under patent number 89917 at the Iran Intellectual Property 
Centre. 

2.6 | Intervention Procedure 

Prior to the intervention, data on the history of needlestick 
injuries among participants during the previous 6 months were 
collected through the Infection Control and Environmental 
Health Units of the hospital. Nurses and nursing assistants who 
met the inclusion criteria were recruited using a convenience 
sampling method. After explaining the study objectives and 
obtaining informed consent, training on the use of the SafePad 
device was provided. This training was conducted face‐to‐face, 

supplemented with educational posters displayed in the wards, 
and an instructional video shared via WhatsApp. 

The SafePad device was distributed across the designated hos
pital wards for a period of 6 months, from August 3, 2022, to 
February 1, 2023. During this time, the researcher conducted 
regular follow‐ups with study participants across various shifts 
and wards by visiting the hospital several times each week. 

Initially, the number of SafePad devices distributed to each 
ward was based on the number of inpatient beds and treatment 
rooms. As follow‐ups progressed, the specific needs of each 
ward were assessed, and additional devices were provided 
accordingly. It is noteworthy that, in consideration of hygiene 
and environmental sustainability, the SafePad devices were 
made of plexiglass—durable and washable. After each use, the 
sponge component was removed and disinfected according to a 
standardized protocol provided to each ward, allowing for 
repeated use. 

Throughout the 6‐month implementation period, any incidents 
of needlestick injuries were documented by the hospital's 
Infection Control Committee. At the end of the intervention, a 
questionnaire was used to assess the incidence of needlestick 
injuries over the previous 6 months. These data were then 
compared with the pre‐intervention period to evaluate the effect 
of the SafePad intervention. 

2.7 | Sample Size 

The sample size was determined based on the study by 
Fuladvandi et al., with a power of 80%, a significance level of 5% 
(α = 0.05), and an estimated prevalence of 0.4 [26].  

• The formula n = (Z^2 * P * (1 − P))/d^2 is pivotal for sample 
size calculation, where:  

• n represents the required sample size.  

• Z is the Z‐score corresponding to the desired confidence 
level (e.g., 1.96 for a 95% confidence level). 

• P denotes the expected prevalence (expressed as a propor
tion between 0 and 1).  

• d represents the desired margin of error (precision). 

n = (1.96*1.96*0.4*0.6)/(0.05*0.05)~369 

FIGURE 1 | The SafePad.  
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Thus, the initial sample size was calculated to be approximately 
369 participants. This calculation assumes a normal distribu
tion, an expected prevalence of 40%, and a confidence interval 
of 95% with a 5% margin of error. After accounting for partic
ipant attrition and applying exclusion criteria, the final number 
of participants included in the study was 323. 

2.8 | Blinding 

To reduce potential bias, the study incorporated a single‐blind 
design. The individuals responsible for conducting the inter
vention, collecting pre‐ and post‐intervention data, and per
forming follow‐up procedures (led by researcher N.Y.) were 
different from the person who performed the data analysis 
(A.H.). The data analyst was blinded to participant identities 
and groupings to ensure objectivity during the statistical anal
ysis phase. This separation between intervention administration 
and data analysis helped maintain the integrity and impartiality 
of the study results. 

2.9 | The Data Collection Tool 

The data collection tool included a questionnaire of demo
graphic characteristics (comprising work history in the hospital, 
age, gender, education level, workplace department, and vac
cination status), and for assessing the history of needle stick 
injuries in the past 6 months, the Rashidi questionnaire and 
colleagues' questionnaire from 2021 were used [27]. 

2.10 | Statistical Analysis 

Data were analyzed using SPSS version 21 [28]. Descriptive 
statistics, including frequency, percentage, mean, and standard 
deviation, were used to summarize demographic and outcome 
variables. 

To compare the incidence of needlestick injuries before and after 
the intervention, we employed the McNemar test, which is 
appropriate for analyzing paired nominal data (i.e., binary out
comes from the same individuals pre‐ and post‐intervention). 

Given the within‐subject design, participants served as their 
own controls, reducing the potential for confounding. No 
additional multivariate adjustments were made. A p value of 
less than 0.05 was considered statistically significant. 

2.11 | Outcomes 

The primary outcome was the incidence of needlestick injuries 
among healthcare workers in the 6 months before versus after 
the SafePad intervention. 

Secondary outcomes included:  

• Type and context of injuries (e.g., type of sharp instrument, 
procedure, department).  

• Participant responses and behaviors following injury.  

• Perceptions regarding the safety and ease of use of SafePad. 

2.12 | The Ethics Committee Approval 

The study was approved by the Ethics Committee of the School 
of Nursing and Midwifery, Shahid Beheshti University of 
Medical Sciences (IR.SBMU.PHARMACY.REC.1400.332). 
All participants provided informed consent prior to partici
pating in the study. The study protocol was registered with 
the Iranian Clinical Trials Committee under the code 
IRCT20220316054307N1. 

3 | Results 

3.1 | Demographic Characteristics 

In total, 323 individuals participated in this study, of which 312 
(96.6%) were nurses, and 11 (3.4%) were nursing assistants. 
Seventy (21.7%) were men and 253 (78.3%) were women. The 
average age of these individuals was 32.5 years with a standard 
deviation of 7.2. The average working hours of the participants 
in the study were 53.4 with a standard deviation of 13.25 h. As 
shown in Table 1, which depicts the demographic and occu
pational characteristics of the studied employees, 294 (91%) 
held a bachelor's degree, 11 (3.4%) held a diploma, and 18 
(5.6%) held a master's degree. Regarding hepatitis B vaccination 
status, 295 (91.3%) had complete vaccination, 26 (8%) had 
incomplete vaccination, and only 2 (0.6%) were unvaccinated. 
The highest number of participating nurses was employed in 
the emergency department (76; 23.5%), while the fewest were 
employed in the maxillofacial department (4; 1.2%). 

3.2 | The Impact of SafePad Implementation on 
the Incidence of Needlestick Injuries 

As shown in Table 2, before the intervention, 63 individuals 
(19.5%) had a history of needlestick injury in the past 6 months. 
After the intervention (use of the SafePad tool), 21 individuals 
(6.5%) had a history of needlestick injury, indicating a 66.66% 
reduction in the incidence of needlestick injuries. According to 
the statistical test results, the intervention (use of the SafePad 
tool) significantly reduced the number of needlestick injuries 
among the study participants, with p < 0.001. 

3.3 | Participants' Distribution in the Hospital 
Departments and Needlestick Incidents Pre‐ and 
Post‐Intervention 

Table 3 presents the frequency distribution of participants 
across different hospital departments and the incidence of 
needlestick injuries before and after the implementation of the 
SafePad intervention, calculated as the percentage of partici
pants in each department who experienced an injury. 

A total of 323 nurses and nurse aides participated in the study. 
The highest number of participants were from the Emergency 
Department (76, 23.5%) and the Intensive Care Unit (ICU) 
(73, 22.6%). 

Before the intervention, the overall incidence of needlestick 
injuries was 19.5% (63 out of 323 participants). The highest 
departmental injury rates were observed in Orthopedics (66.7%, 
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6 out of 9 participants), Neurosurgery (46.2%, 6 out of 13), and 
Obstetrics & Gynecology (41.2%, 7 out of 17). The ICU had a 
pre‐intervention injury rate of 13.7% (10 out of 73), while the 
Infectious Diseases unit had a rate of 9.1% (1 out of 11). 

After the intervention, the overall incidence of needlestick 
injuries decreased significantly to 6.5% (21 out of 323 partici
pants). Most departments showed substantial reductions. The 
Emergency Department's injury rate dropped from 18.4% to 

TABLE 1 | Demographic characteristics.      

No. Variable Mean/Frequency SD/Frequency percent  

1 Age (year) 32.5 7.2 
2 Sex Male 70 21.7% 

Female 253 78.3% 
3 Occupation type Nurse 312 96.6% 

Caregiver 11 3.4% 
4 Vaccination status Complete 295 91.3% 

Incomplete 26 8% 
Unvaccinated 2 0.6% 

5 Educational qualification Diploma 11 3.4% 
Bachelor's degree 294 91% 
Master's degree 18 5.6% 

TABLE 2 | Impact of SafePad implementation on the incidence of needlestick injuries.       

Needlestick injuries Participants Proportion (percent)  

Before implementation 63 323 19.5% 
After implementation 21 323 6.5%     

Test type Difference in proportions One‐sided p Two‐sided p  
McNemar 0.13 0.001 0.001   

TABLE 3 | Frequency distribution of participants in different hospital departments and the relationship between department type and nee
dlestick incidents before and after intervention.     

Department Participants N (%) 
Pre‐intervention injuries N 

(row %) 
Post‐intervention injuries N 

(row %)  

Emergency 76 (23/5%) 14 (18.4%) 2 (2.6%) 
ICU 73 (22.6%) 10 (13.7%) 6 (8.2%) 
Oncology 16 (5%) 2 (12.5%) 1 (6.3%) 
Infectious diseases 11 (3.4%) 1 (9.1%) 2 (18.2%) 
Post CCU 10 (3.1%) 1 (10%) 0 
Surgery 23 (7.1%) 2 (8.7%) 1 (4.3%%) 
Obstetrics and gynecology 17 (5.3%) 7 (41.2%) 2 (11.8% 
Internal medicine 22 (6.8%) 6 (27.3%) 5 (22.7%) 
CCU 15 (4.6%) 2 (13.3%) 0 
Orthopedics 9 (2.8%) 6 (66.7%) 0 
Neurosurgery 13 (4%) 6 (46.2%) 0 
Gastroenterology 10 (3.1%) 0 0 
Neurology 11 (3.4%) 2 (18.2%) 0 
Maxillofacial 4 (1.2%) 1 (25%) 0 
Pediatrics 8 (2.5%) 1 (12.5%) 1 (12.5%) 
Endoscopy 5(1.5%) 2 (40.0%) 1 (20.0%) 
Overall 323 (100%) 63 (19.5%) 21 (6.5%) 
p value 0.003 0.1 
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2.6%. The ICU decreased from 13.7% to 8.2%. Orthopedics, 
Neurosurgery, CCU, Post CCU, Neurology, and Maxillofacial 
departments all reported zero needlestick injuries post‐ 
intervention. 

However, the Infectious Diseases unit showed a minor increase 
from 1 injury before the intervention (9.1%) to 2 injuries after 
the intervention (18.2%). The Pediatrics department remained 
unchanged (12.5%), and Endoscopy showed a decrease from 
40.0% to 20.0%. 

The overall chi‐square test showed a statistically significant 
association between department type and needlestick injuries 
before the intervention (p = 0.003), but not after the interven
tion (p = 0.1), indicating that the intervention reduced injury 
rates across most departments, thereby diminishing depart
mental differences. 

3.4 | Needlestick Variables in Nurses and Aides 
Before and After SafePad Implementation 

Table 4 shows the frequency distribution of the types of nee
dlestick incidents among participants. The most common type 
of needlestick incident, both before and after the intervention, 
was needle penetration. The most frequent situation during 
needlestick incidents before the intervention was venipuncture 
(27%), followed by blood sugar checks (25.4%). After the inter
vention, the most frequent situations were blood sugar checks 
and venipuncture, each accounting for 28.5%. 

Continuous monitoring of the participants by the researcher during 
the study and direct questioning about their needlestick experi
ences revealed that none of the needlestick incidents occurring 
during the intervention were reported while using the SafePad tool. 
This indicates that these injuries happened when the tool was not 
used with sharp instruments. Nurses' responses to questions about 
their experiences with the SafePad tool included statements like, 
“When I use the SafePad tool at the patient's bedside, my stress 
about needlestick injuries significantly decreases”. 

Regarding the frequency distribution of the causes of needle
stick injuries among the studied participants, the most common 
cause before the intervention was high workload (45.3%). After 
the intervention, the most common causes were high workload 
and sudden patient movement, each accounting for 37%. 

The most frequent action taken after a needlestick injury, both 
before and after the intervention, was washing the wound with 
water and soap, accounting for 37.3% and 45.2%, respectively. 
The majority of needlestick incidents occurred during the night 
shift, with 49.2% before and 47.6% after the intervention. 
Follow‐up actions revealed an increase in checking patient's 
tests (from 44.1% to 52.9%) and a decrease in conducting control 
tests for both patients and nurses. 

Table 5 examines the relationship between various demo
graphic variables and needlestick injuries among nurses and 
nursing assistants before and after the intervention. The 
majority of the study population were female nurses (253 in
dividuals), and consequently, the highest number of needlestick 

incidents before the intervention was reported among female 
nurses. Statistically, the results showed no significant correla
tion between gender and needlestick injuries (p = 0.487 
and p = 0.4). 

Table 5 also shows the relationship between job type and nee
dlestick injuries. As indicated in the table, the results showed 
no significant correlation between job type and needlestick 
injuries (p = 0.634 and p= 0.65). The age range of 20–29 years 
had the highest incidence of needlestick injuries, indicating a 
significant correlation between age and needlestick injuries 
before the intervention (p = 0.001), but no significant correla
tion between age and needlestick injuries after the intervention 
(p = 0.4). The highest number of needlestick injuries occurred 
among nurses with 1–5 years of work experience (27.4%) and 
less than 1 year of experience (25%), showing no significant 
correlation between work experience and needlestick injuries 
(p = 0.074 and p= 0.66). Since nurse's experience working in 
different departments throughout their careers, this study also 
examined work experience in the current department. The 
results in Table 5 show that the highest number of needlestick 
injuries occurred among nurses with less than 1 year of ex
perience in the current department (27.8%) and 1–5 years 
(22.9%). Statistically, the results showed a significant correlation 
between work experience in the current department and nee
dlestick injuries (p = 0.05 and p = 0.01). 

Most nurses had a bachelor's degree, and statistically, the results 
showed no significant correlation between education level and 
needlestick injuries (p = 0.6). The table also shows the relationship 
between vaccination status and needlestick injuries. As indicated, 
the highest number of needlestick injuries occurred among nurses 
with incomplete vaccination status (38.5%), followed by those with 
complete vaccination status (18%). Statistically, the results showed 
a significant correlation between vaccination status and needlestick 
injuries before the intervention (p = 0.032), but no significant cor
relation between vaccination status and needlestick injuries after 
the intervention (p = 0.9). 

3.5 | Key Summary 

A total of 63 (19.5%) participants reported needlestick injuries 
in the 6 months prior to intervention, while only 21 (6.5%) 
reported injuries post‐intervention. This represents a 66.7% 
reduction, which was statistically significant (p < 0.001) and 
clinically important, given the occupational risks associated 
with needlestick exposure. Notably, no injuries occurred during 
the actual use of the SafePad device, indicating potential 
effectiveness in injury prevention when properly used. 

The most substantial reduction occurred in high‐risk depart
ments such as the emergency and ICU. Participants also re
ported a sense of increased psychological safety when using 
SafePad, further supporting its utility in clinical settings. 

4 | Discussion 

The aim of this study was to evaluate the impact of a safety‐ 
engineered device (SafePad) on the incidence of needlestick 
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TABLE 4 | Frequency distribution of various needlestick variables in nurses and aides before and after the implementation of the SafePad 
intervention.      

Before using SafePad tool  
(frequency/percent) 

After using SafePad tool  
(frequency/percent)  

Type of needlestick incident 
Needle puncture 42 (66.6%) 9 (42.8%) 
Angio catheter puncture 7 (11.1%) 5 (23.8%) 
Lancet puncture 10 (15.9%) 6 (28.6%) 
Needle and lancet puncture 1 (1.6%) 1 (4.8%) 
Needle and scalp vein set 
puncture 

1 (1.6%) 0 

Needle and angio catheter 
puncture 

2 (3.2%) 0 

Overall 63 21 
Type of situation during needlestick 

Blood sugar check 16 (25.4%) 6 (28.5%) 
Venipuncture 17 (27%) 6 (28.5%) 
Blood collection 5 (7.9%) 1 (4.8%) 
Needle disposal 14 (22.2%) 3 (14.3%) 
Drug injection 8 (12.7%) 3 (14.3%) 
Venipuncture and needle disposal 2 (3.2%) 0 
Blood sugar check and needle 
disposal 

1 (1.6%) 0 

Blood sugar check and drug 
injection 

0 1 (4.8) 

Needle disposal and drug 
injection 

0 1 (4.8) 

Overall 63 21 
Cause of needlestick incident 

Lack of awareness of risks 1 (1.3%) 0 
Lack of attention during work 24 (32%) 6 (22.2%) 
High workload 34 (45.3%) 10 (37%) 
Lack of protective equipment 6 (8%) 1 (3.7%) 
Patient's sudden movement 10 (13.3%) 10 (37%) 
Overall 75 27 

Actions taken after needlestick 
Washing wound with water 
and soap 

50 (37.3%) 19 (45.2%) 

Washing with disinfectants 29 (21.6%) 5 (11.9%) 
Encouraging bleeding from the 
wound 

19 (14.2%) 4 (9.5%) 

Informing supervisor or head 
nurse 

24 (17.9%) 8 (19%) 

Informing infection control 
officer 

12 (9%) 6 (14.3%) 

Overall 134 42 
Shift timing during needlestick 

Morning 16 (25.4%) 6 (28.6%) 
Evening 12 (19%) 4 (19%) 
Night 31 (49.2%) 10 (47.6%) 

(Continues) 
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injuries among nurses and nurse aides. Our findings demon
strated a significant reduction of over 66% (from 19.5% to 6.5%) 
in the incidence of needlestick injuries following the introduc
tion of SafePad, highlighting its potential as a practical inter
vention to improve occupational safety in healthcare settings. 
The incidence of needlestick injuries before the intervention 
(19.5%) was close to that reported among healthcare workers in 
Saudi Arabia (22.2%) [29]. 

Subgroup analysis by department revealed that the reduction in 
needlestick injuries was observed across most clinical units. The 
Emergency Department, which had the highest number of 
participants (23.5%), showed a marked reduction from 18.4% to 
2.6%. Similarly, the ICU demonstrated a decrease from 13.7% to 
8.2% following the intervention. However, the Infectious 
Diseases unit showed a minor absolute increase from 1 case pre‐ 
intervention to 2 cases post‐intervention (from 9.1% to 18.2%). 
Given the very small number of cases in this department (n = 11 
participants), this increase should be interpreted with caution 
and may be due to chance variation rather than a true adverse 
effect of the intervention. Nevertheless, future implementations 
of SafePad should include monitoring and targeted training in 
smaller, high‐risk units such as Infectious Diseases to ensure 
optimal compliance and safety. 

Although several international studies have examined the 
effectiveness of various SEDs, such as safety syringes and 
catheters, few have focused on multi‐purpose sharps disposal 
tools like SafePad. In contrast to previous research, which 
predominantly addressed SEDs used during specific procedures 
(e.g., injections, IV insertions) [30], this study explored a device 
designed for immediate sharps disposal, addressing a known 
high‐risk step in the injury chain. 

A study by Ottino et al., aimed at examining injuries caused by 
needlestick among healthcare workers after using SEDs showed 
that SEDs reduce the risk of needlestick injuries among 
healthcare workers, with 45% of all injuries related to SEDs 
occurring during the disposal of these devices [21]. Dulon et al. 
showed that these devices can prevent injuries if they are safely 
used and properly disposed of. In this study, the SafePad tool, 
which has the feature of safe disposal of sharp objects, was used. 
Healthcare personnel, by using this tool, not only reduced the 

stress of needlestick injuries but also remained safe from the 
risk of injuries resulting from unsafe disposal of sharp objects 
[20]. Moreover, besides nurses, other healthcare workers can 
also use it for the safe disposal of needles depending on their 
profession. It should be noted that relocating injection equip
ment from the procedure site to another room for disposal poses 
the greatest risk of sharp object injuries, which the SafePad tool, 
with the feature of immediate disposal of sharp objects at the 
procedure site, has addressed. Generally, two factors determine 
the reduction of needlestick injuries: organizational measures 
and regular training for healthcare workers and students [31]. 

A semi‐experimental study by Fuladvandi et al. regarding the 
impact of safety‐engineered angiocaths in preventing needle
stick injuries showed a significant difference in the incidence of 
these injuries before and after the use of safety angiocaths over 
a 6‐month period, reducing from 11 cases before tool deploy
ment to 2 cases afterward. However, it is worth mentioning that 
procuring such angiocaths is costly, and despite their effec
tiveness, due to the high cost, they have not yet been able to find 
their place in healthcare systems facing significant financial 
challenges [26]. 

In a study by Kaur et al. in Germany, stress, time pressure, 
excessive workload, inaccuracy, and distraction were identified 
as the main reasons for needlestick injuries [31]. However, in 
the current study, after using SafePad, nurses identified high 
workload (54%) and patient movement (47.6%) as the main 
reasons for needlestick injuries. In another study by Garus‐ 
Pakowska et al., lack of sufficient skill in using SED tools (32%), 
patient movement (30%), and inaccuracy (23%) were involved in 
needlestick injuries with these tools. Also, significant differ
ences were found in the incidence of needlestick injuries based 
on the type of safety devices (active or passive) and the age of 
nurses, with younger nurses often experiencing injuries with 
passive devices, and the incidence of needlestick injuries being 
higher in nurses with less work experience [32]. 

In the current study, the majority of needlestick incidents oc
curred in the orthopedic and neurosurgery departments before 
performing the intervention, while in studies conducted by 
Kebede and Sriram, most needlestick incidents occurred in 
surgical departments [33]. However, in a study by Weldesamuel 

TABLE 4 | (Continued)      

Before using SafePad tool  
(frequency/percent) 

After using SafePad tool  
(frequency/percent)  

Morning and evening 2 (3.2%) 1 (4.8%) 
Evening and night 2 (3.2%) 0 
Overall 63 21 

Follow‐up on tests 
Checking patient's tests 45 (44.1%) 18 (52.9%) 
Conducting control tests for the 
patient 

36 (35.3%) 11 (32.6%) 

Conducting control tests for the 
nurse 

21 (20.6%) 5 (14.7%) 

Overall 102 34   
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et al., almost one‐third (31%) of incidents occurred in the 
emergency department [34]. 

5 | Strengths and Limitations 

Importantly, the observed reduction in injuries may also reflect 
psychological benefits reported by users, including reduced 
stress and increased perceived safety. This suggests that the 

SafePad could contribute not only to physical safety but also to a 
safer working environment, especially under high‐pressure 
conditions. 

Despite its strengths, this study has limitations that must be 
considered. The single‐center design limits the generalizability 
of findings. The lack of a control group prevents definitive 
causal conclusions. Data collection relied partly on self‐reported 
questionnaires, which may be subject to recall bias and 

TABLE 5 | Relationship between demographic variables and needlestick incidents in nurses and aides before and after the intervention.    

Variables 
Before using SafePad tool  

(frequency/percent) 
After using SafePad tool  

(frequency/percent)  

Gender     
Male 13 (18.6%) 3 (4.3%) 
Female 50 (19.8%) 18 (7.1%) 
p value 0.487 0.4 

Job type 
Aide 1 (9.1%) 0 
Nurse 62 (19.9%) 21 (6.7%) 
p value 0.375 0.37 

Age 
20–29 years 42 (27.8%) 10 (6.6%) 
30–39 years 11 (10.2%) 9 (8.3%) 
40 years and older 10 (15.6%) 2 (3.1%) 
p value 0.001 0.4 

Work experience 
Less than 1 year 4 (25%) 2 (12.5%) 
1–5 years 31 (27.4%) 8 (7%) 
5–10 years 13 (16.7%) 4 (5.1%) 
10–15 years 5 (11.4%) 4 (9.1%) 
More than 15 years 10 (13.9%) 3 (4.2%) 
p value 0.074 0.66 

Experience in current department 
Less than 1 year 15 (27.8%) 8 (14.8%) 
1–5 years 36 (22.9%) 6 (3.8%) 
5–10 years 6 (10.7%) 2 (3.6%) 
10–15 years 2 (7.4%) 4 (14.8%) 
More than 15 years 4 (13.8%) 1 (3.5%) 
p value 0.05 0.01 

Education level 
Diploma 1 (9.1%) 0 
Bachelor's 59 (21.1%) 20 (6.8%) 
Master's 3 (16.7%) 1 (5.6%) 
p value 0.634 0.65 

Vaccination status 
Complete 53 (18%) 19 (6.4) 
Incomplete 10 (38.5%) 2 (7.7%) 
Unvaccinated 0 0 
p value 0.032 0.9   
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underreporting, especially for incidents not resulting in visible 
injury or occurring during night shifts. Furthermore, non‐ 
adherence to the intervention due to workflow interruptions 
may have led to an underestimation of its true effectiveness. 
Additionally, the small sample size in certain departments (e.g., 
infectious diseases, n = 11) limits the reliability of subgroup 
analyses, and the observed increase in injuries in that unit may 
reflect random variation rather than a true effect of the 
intervention. 

6 | Implications for Practice and Future 
Research 

The findings of this study underscore the significant potential of 
SafePad in reducing needlestick injuries among healthcare 
workers, particularly nurses and aides. Given the marked 
reduction in injury rates observed, the implementation of 
SafePad in hospital settings could have wide‐reaching implica
tions for improving occupational safety. For healthcare systems, 
this study suggests that adopting SafePad as part of a compre
hensive sharps safety program could be an effective strategy to 
mitigate needlestick injuries and their associated risks, includ
ing bloodborne infections. In practice, SafePad offers a prom
ising tool to enhance the safety of healthcare workers by 
providing a safe, on‐site disposal mechanism for sharp objects, 
thereby reducing the risk of injury during and after procedures. 

Future studies should involve randomized controlled trials 
(RCTs) across multiple hospitals, with larger and more diverse 
sample sizes, to provide stronger evidence on the effectiveness 
of SafePad. These trials should include both intervention and 
control groups to assess their direct impact while controlling for 
potential confounders. Evaluations should not only measure the 
incidence of needlestick injuries but also examine the long‐term 
effects of SafePad, such as any changes in healthcare workers' 
safety behaviors and attitudes towards sharps disposal practices. 

Further, future research should include cost‐effectiveness 
analyses to evaluate the financial sustainability of SafePad in 
healthcare systems, considering both the costs of acquisition 
and any potential savings from fewer injury‐related medical 
costs, lost work time, and worker compensation. This would be 
particularly important for hospitals with limited budgets, where 
cost considerations are paramount. 

In addition to clinical outcomes, studies should explore user 
behavior and device usability to better understand how 
healthcare workers interact with SafePad, identifying any bar
riers to its use and ways to improve adherence. Research on 
training programs would also be vital, focusing on how best to 
educate healthcare workers on SafePad's proper use and inte
gration into daily workflows. Furthermore, examining the en
vironmental impact of SafePad, including its disposal and 
sustainability, would provide a more comprehensive under
standing of its long‐term feasibility in healthcare settings. 

Finally, longitudinal studies could investigate the psychological 
and social benefits of SafePad adoption, such as reducing anx
iety among healthcare workers and improving their perceptions 
of safety, which could contribute to increased compliance and a 

sustained reduction in injuries. Addressing these various as
pects of SafePad's implementation and outcomes will not only 
strengthen the evidence base for its effectiveness but also 
inform strategies for improving its integration into healthcare 
systems worldwide. 

By investigating these areas, future research can ensure that 
SafePad and similar safety‐engineered devices reach their full 
potential in preventing needlestick injuries, improving the 
safety and well‐being of healthcare workers while maintaining 
cost‐effectiveness and sustainability. 

7 | Conclusion 

This study evaluated the effectiveness of the SafePad device in 
reducing needlestick injuries among nurses and nurse aides. 
The results demonstrated a statistically and clinically significant 
reduction in injury rates, suggesting that SafePad may be an 
effective intervention for enhancing occupational safety. Its 
ability to facilitate immediate disposal of sharps at the point of 
care addresses a critical gap in injury prevention, particularly in 
high‐pressure and resource‐limited healthcare settings. 

These findings support broader implementation of SafePad as 
part of a comprehensive safety strategy, which should also 
include training, workload management, and organizational 
support. While promising, these results should be interpreted in 
light of study limitations, and further research is needed to 
confirm the generalizability and long‐term impact of this 
intervention.  
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