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Abstract:	� Objective: Nurses must follow safe injection practices to prevent healthcare-associated infections (HAIs). This study aimed to identify 
the risk factors for safe injection practice among nurses in general hospitals.

		  Methods: This cross-sectional study included 215 nurses employed in Korean general hospitals. Data were collected from September 
22 to October 9, 2023. Multiple linear regression analysis was performed using SPSS Statistics 27.0.

		  Results: The regression analysis revealed that a higher level of patient safety priority in the patient safety culture perception, increased 
knowledge of safe injection practices, and fewer working hours per week were associated with improved performance of safe injection 
practices among general hospital nurses.

		  Conclusions: To enhance the performance of general hospital nurses in safe injection practice, it is necessary to establish a patient 
safety culture so that nurses recognize patient safety as a top priority. Additionally, an effective educational program is needed to 
increase the practical knowledge of safe injection practices, along with a supportive working environment that ensures appropriate 
working hours to prevent patient safety incidents.
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In  this context, safe injection practices represent fun-
damental standard precautions for preventing infec-
tions during patient care in all medical environments.3 
Unsafe injection practices, such as the reuse of syringes 
or needles, can expose patients to various pathogens, 

1.	 Introduction

Safe injection practices refer to the implementation of 
guidelines recommended to prevent infections arising 
from improper injections.1 Healthcare-associated infec-
tions (HAIs) encompass all infections related to medical 
procedures and treatments within healthcare facilities.2 
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including hepatitis B, hepatitis C, and human immuno-
deficiency virus (HIV).4 Bloodborne infections, which 
are particularly prevalent among nurses providing direct 
patient care, pose a heightened risk.5 Thus, adher-
ence to safe injection practices is crucial for nurses to 
prevent HAIs.4

One of the key factors influencing the implementa-
tion of safe injection practices is the knowledge of such 
practices.1 According to previous research survey-
ing nurses, the higher the knowledge of safe injection 
practices of nurses, the better their performance of safe 
injection practices.6,7 Consequently, professional orga-
nizations such as the Infusion Nurses Society (2024) 
and the Hospital Nurses Association in Korea (2021) 
have released guidelines and practical instructions to 
enhance the knowledge levels of healthcare profession-
als regarding safe injection practices, aiming to mini-
mize infections.8,9 However, recent studies on nurses in 
general hospitals and tertiary healthcare settings found 
that 70.1% and 68.2%, respectively, have limited knowl-
edge about injection guidelines.6,10 Therefore, it is nec-
essary to assess the level of knowledge regarding safe 
injection practices among nurses and to identify areas 
for improvement.

Perception of patient safety culture refers to shared 
beliefs, values, and behavioral patterns at the organi-
zational, departmental, and individual levels that aim to 
prevent medical errors while providing healthcare ser-
vices, ensuring that preventable adverse events do not 
occur.11 The level of patient safety culture in a health-
care institution is reflected in the safety performance of 
its staff. When a patient safety culture prioritizing patient 
safety is established within an organization, the execu-
tion of safety practices increases, leading to a reduction 
in patient safety incidents.12 In other words, nurses’ 
attention to and perception of patient safety culture are 
crucial elements in patient safety. Previous research has 
shown that a higher perception of patient safety culture 
is associated with greater adherence to, and awareness 
of standard precautions for reducing HAIs.13,14 However, 
research evaluating the relationship between the perfor-
mance of safe injection practices and the perception of 
patient safety culture is inadequate.

Prior studies have explored the factors influencing 
the overall infection management tasks performed by 
nurses.15,16 However, studies focusing on the factors that 
influence safe injection practices are relatively scarce. 
One study that analyzed the factors influencing safe 
injection practice performance among nurses in a gen-
eral hospital identified age, department of employment, 
awareness of the importance of infection manage-
ment when using injectables, and completion of infec-
tion management education as significant influencing 

factors.10 Characteristics of nurses’ work environment, 
such as nurse-to-patient ratio, total working hours per 
week, and perception of patient safety culture, have 
been reported to be closely related to patient outcomes 
and adverse events17,18; however, there is a lack of 
research examining these factors as risk factors for safe 
injection practices. To improve nursing practices, it is 
essential to identify the impacts of both individual and 
environmental characteristics on nurses, as well as to 
determine areas that require appropriate interventions 
and policy implications. Therefore, this study aimed to 
analyze the key risk factors affecting safe injection prac-
tices, including knowledge of safe injection practices, 
perception of patient safety culture, and nurses’ working 
environmental characteristics.

2.	 Methods
2.1. � Study design
This study utilized a cross-sectional design to investi-
gate the risk factors of safe injection practices among 
nurses in general hospitals.

2.2. � Setting and participants

This study’s participants were nurses working in gen-
eral hospitals in the Republic of Korea. Inclusion criteria 
were nurses employed at a general hospital for at least 
3  months, who voluntarily agreed to participate in the 
study after understanding its purpose and methods. The 
exclusion criteria were nurses working in administra-
tive roles without involvement in injection practices and 
those with <3 months of work experience. Nurses with 
<3  months of overall work experience were excluded 
from the study because of their potentially insufficient 
independence in performing injection practices.

The study’s sample size was determined using G* 
Power 3.1.9.7. With a significance level of 0.05, effect 
size of 0.15, power of 0.80, and 25 predictors, the mini-
mum required sample size for the multiple linear regres-
sion analysis was calculated to be 172. The sample size 
was determined to be 215 participants, considering a 
missing rate of 20%. Subsequently, no missing or unre-
liable responses were identified, and 215 surveys col-
lected were included in the final analysis.

2.3. � Measures
2.3.1. � General and working environmental 

characteristics of study participants
In this study, the general and working environmental 
characteristics of the participants included 12 items: 
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sex, age, marital status, educational level, clinical expe-
rience (years), position, department of employment, 
hospital size (number of beds), hospital type (public or 
private), number of patients in charge per nurse, total 
working hours per week, and the presence of safe injec-
tion practice guidelines within the hospital.

2.3.2. � Perception of patient safety culture

The scale used to assess the perception of patient 
safety culture was developed by Lee,11 and permission 
for its use was obtained from the developer. The tool 
consists of 35 items across 7 subdomains, including 
leadership (9 items), patient safety policy and procedure 
(4 items), patient safety improvement system (4 items), 
teamwork (6 items), non-punitive environment (4 items), 
patient  safety knowledge and attitude (5 items), and 
patient safety priority (3 items). Each item is rated on a 
5-point Likert scale, ranging from “strongly disagree” (1 
point) to “strongly agree” (5 points). A higher total score 
indicates a higher level of perception of patient safety 
culture. The scale demonstrated reliability with a Cron-
bach’s a of 0.925 during its development11 and 0.893 in 
this study.

2.3.3. � Safe injection practice knowledge

We utilized the safe injection practice knowledge mea-
surement scale developed by Choi,7 with permission 
obtained from the developer. The scale comprises 29 
items evaluating safe injection knowledge in areas such 
as infection prevention during hand hygiene and han-
dling multi-dose vials, single-dose vials, and intrave-
nous equipment.7 Participants responded to each item 
with “Yes,” “No,” or “Unknown,” and correct responses 
were scored as 1 point, while incorrect and “Unknown” 
responses scored 0 points. The total score, ranging from 
0 to 29, reflects the level of knowledge of safe injection 
practices. The reliability of the scale during its develop-
ment, assessed using Kuder–Richardson 20 (KR-20), 
was 0.46,7 and 0.693 in this study.

2.3.4. � Safe injection practice performance

We employed the scale developed by Choi7 to assess 
safe injection practice performance in this study with 
explicit permission from the developer. The scale com-
prises 23 items evaluating safe injection performance 
related to infection prevention during hand hygiene and 
handling multi-dose vials, single-dose vials, and intrave-
nous equipment.7 Each item is rated on a 5-point Likert 
scale, ranging from “Never perform” (1 point) to “Always 
perform” (5 points). Nine negatively worded items were 

reverse scored during the total score calculation, and 
a higher score indicated a higher proficiency in safe 
injection practice performance. The scale demonstrated 
reliability with a Cronbach’s a of 0.84 during its develop-
ment7 and 0.873 in this study.

2.4. � Data collection
The data collection for this study was conducted from 
September 22 to October 9, 2023, targeting nurses 
employed in Korean general hospitals nationwide. 
For 5 veteran hospitals, institutional consent was 
obtained after explaining the purpose and methods of 
the research, with recruitment notices distributed via 
email. Additionally, announcements were posted on an 
online community for nurses in Korea, a platform widely 
frequented by nurses, allowing interested and eligible 
participants to engage in the survey voluntarily. The self-
administered survey required approximately 30  min, 
and participants received a small token of appreciation 
for their involvement in the study.

2.5. � Data analysis
The data were analyzed using SPSS Statistics 27.0 
(IBM Corporation, Armonk, New York, United States). 
The specific analytical methods used were as follows:

(1)	 Descriptive statistics, including frequencies, per-
centages, means, and standard deviations (SDs), 
were used to examine the general and working envi-
ronmental characteristics of the participants and the 
main variables.

(2)	 Differences in safe injection practice performance 
based on participants’ general and working envi-
ronmental characteristics were investigated using 
independent t-tests and 1-way analysis of variance 
(ANOVA). The Scheffe test was used for post hoc 
analysis for 1-way ANOVA.

(3)	 Pearson’s correlation analysis was used to explore 
the relationships between participants’ perceptions 
of patient safety culture, safe injection practice 
knowledge, and safe injection practice performance.

(4)	 Multiple linear regression analysis was conducted to 
identify the risk factors for participants’ safe injection 
practice performance.

2.6. � Ethical approval and consent to 
participate

This study was approved by the Institutional Review 
Board (IRB) of Keimyung university (IRB No: 40525-
202307-HR-019-02). The participants were required to 
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read the research information and voluntarily sign an 
informed consent form before completing the online sur-
vey. Only those who reviewed the provided information 
and voluntarily agreed to participate took part in the self-
administered survey.

3.	 Results

3.1. � Characteristics of participants  
and differences in safe injection  
practice performance based on  
those characteristics

The characteristics of the study participants and differ-
ences in safe injection practice performance based on 
these characteristics are summarized in Table 1. Among 
the 215 participants, 200 (93.0%) were females, and the 
average age of the participants was 30.84 years (SD: 
6.42). The average years of clinical career among the 
participants was 6.91 years (SD: 6.33), with the high-
est proportion of participants (29.8%) having <3 years of 
experience. Most participants were staff nurses (93.0%). 
The predominant work department was the surgical unit, 
comprising 112 participants (52.1%), and most partici-
pants worked in hospitals with bed capacities ranging 
from 301 to 500 beds (38.1%). The average number of 
patients per nurse was 11.70 (SD: 6.09), and the aver-
age working hours per week was 44.85 (SD: 5.73) h.

The results revealed statistically significant differ-
ences in safe injection practice performance based on the 
following characteristics: working department (F = 3.25, 
P = 0.023), type of hospital (t = 2.64, P = 0.010), number 
of patients in charge per nurse (F = 18.94, P < 0.001), 
total weekly working hours (F = 5.63, P = 0.001), and 
existence of safe injection practice guidelines within the 
hospital (t = 2.06, P = 0.041).

3.2. � Levels of safe injection practice 
performance, safe injection practice 
knowledge, and perception of patient 
safety culture among participants

The levels of safe injection practice performance, safe 
injection practice knowledge, and perception of patient 
safety culture among participants are presented in 
Table 2. To assess the normality of the dependent vari-
able, we examined the skewness (−1.418) and kurto-
sis (1.042) for safe injection practice performance; both 
met the criteria for normal distribution as proposed in a 
previous study.19 The average score for safe injection 
practice was 4.40 ± 0.52 out of 5 points. Within the 5 

subdomains, “Hand hygiene” achieved the highest score 
at an average of 4.64 ± 0.57 out of 5 points, followed 
by “Intravenous equipment” (average 4.48 ± 0.50) and 
“Intravenous medication” (average 4.45  ±  0.65). The 
areas with the lowest scores were “Handling of multi-
dose vials,” averaging 4.19  ±  0.69, followed by “Han-
dling of single-dose vials” (4.27 ± 1.15).

The participants obtained an average score of 
24.22 ± 3.99 out of 29 points in safe injection practice 
knowledge. Within the 5 subdomains, “Hand hygiene” 
had an average score of 1.95 ± 0.28 out of 2 points, “Injec-
tion medication” recorded an average of 7.56 ± 1.43 out 
of 9 points, “Handling multi-dose vial” attained an aver-
age of 4.14 ± 0.92 out of 5 points, “Handling single-dose 
vial” recorded an average of 1.77 ± 0.46 out of 2 points, 
and “Intravenous equipment” achieved an average of 
8.80 ± 1.72 out of 11 points.

The participants obtained an average score of 
3.72 ± 0.60 out of 5 points in the perception of patient 
safety culture. Among the 7 subdomains, the highest-
scoring area was “Patient safety knowledge and atti-
tude,” with an average of 4.13 ± 0.61 points, followed 
by “Teamwork” (average 3.95  ±  0.63), “Leadership” 
(average 3.92  ±  0.68), and “Patient safety policy and 
procedure” (average 3.85 ± 0.73). Conversely, the low-
est scoring domain was “Patient safety priority”, with an 
average of 3.16 ± 0.92, followed by “non-punitive envi-
ronment,” with an average score of 3.38 ± 1.03.

3.3. � Correlation between the perception of 
patient safety culture, safe injection 
practice knowledge, and safe  
injection practice performance

The correlation analysis between the participants’ per-
ceptions of patient safety culture, safe injection practice 
knowledge, and safe injection practice performance is 
presented in Table 3. Safe injection practice performance 
was significantly positively correlated with the percep-
tion of patient safety culture (r = 0.49, P < 0.001) and 
safe injection practice knowledge (r = 0.75, P < 0.001). 
Further analysis of the subdomains within the percep-
tion of patient safety culture revealed that patient safety 
knowledge and attitude (r = 0.49, P < 0.001) exhibited 
the highest correlation with safe injection practice per-
formance. Additionally, teamwork (r = 0.47, P < 0.001), 
leadership (r = 0.45, P < 0.001), non-punitive environ-
ment (r = 0.36, P < 0.001), patient safety policy and pro-
cedure (r = 0.35, P < 0.001), patient safety improvement 
system (r = 0.33, P < 0.001), and patient safety priority 
(r = 0.30, P < 0.001) demonstrated significant positive 
correlations with safe injection practice performance.
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Variables and categories N (%) Mean ± SD t/F (P-value)

Sex −1.63 (0.124)

    Male 15 (7.0) 4.09 ± 0.80

    Female 200 (93.0) 4.43 ± 0.49

Age (years) 1.83 (0.201)

    ≤25 39 (18.1) 4.33 ± 0.41

    26–29 68 (31.6) 4.51 ± 0.45

    30–39 90 (41.9) 4.35 ± 0.61

    ≥40 18 (8.4) 4.47 ± 0.46

Marital status −0.26 (0.791)

    Unmarried 154 (71.6) 4.40 ± 0.52

    Married 61 (28.4) 4.42 ± 0.53

Education level 0.89 (0.412)

    College 20 (9.3) 4.47 ± 0.46

    University 181 (84.2) 4.39 ± 0.54

    ≥Graduate school 14 (6.5) 4.56 ± 0.38

Total clinical career (years) 1.09 (0.355)

    <3 64 (29.8) 4.41 ± 0.44

    3–5 47 (21.9) 4.31 ± 0.70

    5–10 53 (24.7) 4.39 ± 0.47

    ≥10 51 (23.6) 4.50 ± 0.46

Position −1.40 (0.164)

    Staff nurse 200 (93.0) 4.39 ± 0.53

    ≥Charge Nurse 15 (7.0) 4.59 ± 0.33

Working department 3.25 (0.023), a < b

    Medical Unit a 63 (29.3) 4.24 ± 0.62

    Surgical Unit b 112 (52.1) 4.49 ± 0.45 

    Comprehensive
    Nursing Care Unit 

12 (5.6) 4.45 ± 0.53 

    Special Unit 28 (13.0) 4.43 ± 0.47 

Hospital size (number of beds) 1.45 (0.230)

    ≤300 17 (7.9) 4.24 ± 0.50

    301–500 82 (38.1) 4.49 ± 0.41

    501–1000 63 (29.3) 4.39 ± 0.56

    >1000 53 (24.7) 4.36 ± 0.62

Type of hospital 2.64 (0.010)

    Public hospital 149 (69.3) 4.48 ± 0.43

    Private hospital 66 (30.7) 4.24 ± 0.66

Number of patients per nurse 18.94 (<0.001), d < a, b, c

    <10a 88 (40.9) 4.58 ± 0.36

    10–14b 47 (21.9) 4.48 ± 0.39

    15–19c 60 (27.9) 4.31 ± 0.53

    ≥20d 20 (9.3) 3.74 ± 0.74

Weekly duty hours 5.63 (0.001), c < a, b

    ≤40a 86 (40.0) 4.50 ± 0.43

    41–47b 54 (25.1) 4.50 ± 0.38

    ≥48c 75 (34.9) 4.22 ± 0.65

Guidelines for safe injection practice in the hospital 2.06 (0.041)

    Yes 185 (86.0) 4.43 ± 0.52

    No 30 (14.0) 4.22 ± 0.46

Note: N, number; SD, standard deviation.

Table 1.  Differences in performance of safe injection practices by participants’ characteristics (N = 215).
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3.4. � Risk factors for safe injection practice 
performance among participants

The analysis of risk factors for safe injection practice 
performance among the participants is presented in 
Table 4. The multiple linear regression analysis was 
conducted by including all predictors that showed sta-
tistically significant differences and correlations, such as 
working department, type of hospital, number of patients 
in charge per nurse, total weekly working hours, the 
existence of safe injection practice guidelines in the hos-
pital, subdomains of patient safety culture perception, 
and safe injection practice knowledge. The regression 
model was statistically significant (F = 20.61, P < 0.001), 
with an explanatory power of 62%. The Durbin–Watson 
statistic was 1.91, indicating no violation of the assump-
tion of independence of residuals, and the variance 
inflation factor was below 10, confirming the absence 
of multicollinearity. The significance test of the regres-
sion coefficients revealed that the subdomain of patient 
safety priority (b = 0.13, P = 0.044) within the percep-
tion of patient safety culture and safe injection prac-
tice knowledge (b = 0.63, P < 0.001) had a significant 
positive association with safe injection practice perfor-
mance. The total weekly working hours had a significant 
negative association, indicating that if the total weekly 
working hours exceeded 48 h, the performance of safe 
injection practices decreased (b = −0.16, P = 0.038). In 
summary, a higher perception of patient safety priority 
and knowledge of safe injection practice was positively 
associated with safe injection practice performance. 
Additionally, working for >48 h a week was associated 

Variables Mean ± SD Range

Performance of safe injection 
practice

4.40 ± 0.52 2.87–5.00

  Hand hygiene 4.64 ± 0.57 2.50–5.00

  Intravenous medication 4.45 ± 0.65 2.60–5.00

  Multi-dose vial 4.19 ± 0.69 2.40–5.00

  Single dose vial 4.27 ± 1.15 1.00–5.00

  Intravenous equipment 4.48 ± 0.50 2.56–5.00

Knowledge of safe injection 
practice

24.22 ± 3.99 3.00–29.00

  Hand hygiene 1.95 ± 0.28 0.00–2.00

  Intravenous medication 7.56 ± 1.43 1.00–9.00

  Multi-dose vial 4.14 ± 0.92 0.00–5.00

  Single dose vial 1.77 ± 0.46 1.00–2.00

  Intravenous equipment 8.80 ± 1.72 1.00–11.00

Perception of patient safety 
culture

3.72 ± 0.60 2.37–4.96

  Leadership 3.92 ± 0.68 2.00–5.00

  Teamwork 3.95 ± 0.63 2.17–5.00

 � Patient safety knowledge and 
attitude

4.13 ± 0.61 2.40–5.00

 � Patient safety policy and 
procedure

3.85 ± 0.73 2.00–5.00

  Non-punitive environment 3.38 ± 1.03 1.00–5.00

 � Patient safety improvement 
system

3.67 ± 0.72 2.00–5.00

  Patient safety priority 3.16 ± 0.92 1.00–5.00

Note: SD, standard deviation.

Table 2.  Level of performance and knowledge of safe injection 
practice and perception of patient safety culture.

Variables 1 2 3 4 5 6 7 8 9

Performance of safe injection 
practice (1)

1

Knowledge of safe injection 
practice (2)

0.75*** 1

Perception of patient safety 
culture (3)

0.49*** 0.35*** 1

Leadership (4) 0.45*** 0.33*** 0.88*** 1

Teamwork (5) 0.47*** 0.35*** 0.87*** 0.85*** 1

Knowledge and attitude (6) 0.49*** 0.43*** 0.81*** 0.77*** 0.82*** 1

Policy and procedure (7) 0.35*** 0.23** 0.86*** 0.80*** 0.83*** 0.75*** 1

Non-punitive environment (8) 0.36*** 0.27*** 0.70*** 0.46*** 0.41*** 0.40*** 0.39*** 1

Improvement system (9) 0.33*** 0.23** 0.79*** 0.73*** 0.71*** 0.68*** 0.76*** 0.34*** 1

Patient safety priority (10) 0.30*** 0.17* 0.72*** 0.47*** 0.46*** 0.37*** 0.47*** 0.63*** 0.39***

Note: *P < 0.05, **P < 0.01, ***P < 0.001.

Table 3.  Correlation between performance and knowledge of safe injection practice and perception of patient safety culture.
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with a higher risk of lower performance in safe injection 
practices compared to working ≤40 h a week.

4.	 Discussion
This study identified the risk factors for the safe injec-
tion practice performance of nurses working in general 
hospitals. It provided fundamental data for developing 
educational programs and policies to enhance nurses’ 
safe injection practices. In this study, the safe injection 
practice performance of nurses in general hospitals was 
rated at 4.40 ± 0.52 out of 5 points. Similar results were 
found in a study by Choi,7 which targeted nurses in small- 
and medium-sized hospitals. However, a study by Yun6 
targeting nurses in tertiary general hospitals reported 
higher scores than those in this study. Among the per-
formance items, the task “Prepare multi-dose vials (e.g., 
insulin vials, heparin vials) next to the patient’s bed” had 
the lowest performance score of 2.64. The preparation 
of nurse-administered medications frequently occurs 
in areas that are not adequately cleaned, leading to 

a higher risk of infection. Therefore, it is essential to 
emphasize the importance of medication preparation 
and administration in clean environments.10 Addition-
ally, the item “Replace the infusion set for lipid solutions” 
within 12 h scored 3.97, indicating a lower performance 
level. According to the Hospital Nurses Association in 
Korea (2021),9 lipid solutions promote microbial growth; 
hence, the infusion set should be replaced every 12 h 
or when changing to a new solution. Continuous educa-
tion regarding the use of intravenous infusion devices, 
including medication administration sets, is warranted to 
improve safe injection practices.

Safe injection practice knowledge has been iden-
tified as a critical factor in the performance of safe 
injection practices. Previous studies have consistently 
shown that nurses’ increased knowledge of safe injec-
tion practices is associated with better performance.6,20 
Therefore, enhancing the level of knowledge of safe 
injection practices through education and training is 
crucial for improving the performance of safe injection 
practices. The results of this study, especially the lower 

Variables and categories B SE b t P-value

Working department (Ref. medical unit)

  Surgical unit 0.04 0.06 0.04 0.67 0.503

  Comprehensive
  Nursing care unit

0.04 0.11 0.02 0.32 0.746

  Special unit −0.04 0.08 −0.02 −0.43 0.671

  Type of hospital (Ref. public hospital)

  Private hospital 0.01 0.08 0.01 0.12 0.902

Number of patients per nurse (Ref. <10)

  10–14 0.00 0.07 0.00 0.04 0.965

  15–19 −0.08 0.07 −0.07 −1.17 0.245

  ≥20 −0.02 0.10 −0.01 −0.17 0.864

Weekly duty hours (Ref. ≤40)

  41–47 −0.07 0.06 −0.06 −1.14 0.254

  ≥48 −0.17 0.08 −0.16 −2.09 0.038

Guidelines for safe injection practice in the work setting (Ref. yes)

  No 0.01 0.07 0.01 0.16 0.874

Perception of patient safety culture

  Leadership 0.04 0.07 0.05 0.51 0.613

  Teamwork 0.13 0.08 0.16 1.60 0.111

  Knowledge/attitude 0.02 0.07 0.02 0.22 0.825

  Policy/procedure −0.08 0.07 −0.12 −1.21 0.228

  Non-punitive environment 0.02 0.03 0.04 0.72 0.474

  Improvement system 0.02 0.05 0.02 0.33 0.742

  Patient safety priority 0.07 0.04 0.13 2.02 0.044

  Knowledge of safe injection practice 0.08 0.01 0.63 11.69 <0.001

Note: R2 = 0.65; adjusted R2 = 0.62; F = 20.61; P < 0.001; Ref, reference group; SE, standard error.

Table 4.  Risk factors for the performance of safe injection practices.
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correct response rate (43.3%) for the item “Prepare and 
use multi-dose vials (e.g., insulin vials, heparin vials) 
at the patient’s bedside,” highlight the need for rein-
forced education regarding the management of multi-
dose vials and medication administration. Therefore, to 
improve nurses’ knowledge of safe injection practices, 
it is essential to strengthen the education and training 
that has proven effective in previous studies, including 
providing theoretical content and practical training using 
simulators.21,22

Efforts are also required to improve the percep-
tion of the patient safety culture and enhance the per-
formance of safe injection practices. Previous studies 
have also reported that nurses’ perceptions of patient 
safety culture are significantly related to adverse events 
in hospitals.23,24 Specifically, in this study, the subdomain 
of patient safety priority within the perception of patient 
safety culture emerged as a significant factor related to 
safe injection practice performance. The prioritization 
of safety within the organization plays a crucial role in 
shaping the safety culture and motivating employees 
to take ownership and responsibility for safety-related 
actions.21 Therefore, to improve the performance of safe 
injection practices, a shift in perception is necessary 
for nurses to prioritize patient safety and consider it a 
top priority in their duties. Additionally, according to Lee  
et al.25 the nursing work environment and staffing short-
ages influence the prioritization of patient safety. Conse-
quently, diverse strategies should be explored, including 
healthcare policy development, active support from hos-
pital management, and securing sufficient nursing staff 
to enhance perceptions of patient safety culture.

The performance of safe injection practices was sig-
nificantly lower when nurses worked >48  h per week 
than when they worked fewer hours. The nursing work 
environment is a crucial factor influencing various 
aspects such as nursing performance, job satisfaction, 
and healthcare service quality.26,27 Creating an optimal 
nursing work environment is essential for enhancing 
patient safety and the quality of nursing services, as 
a supportive environment allows nurses to focus on 
patient care. According to previous studies on Korean 
hospital nurses, the pool of nursing staff in hospitals is 
poor, resulting in frequent overtime and a lack of day-
of﻿fs,28 which is more serious in small- and medium-sized 
general hospitals.29 To prevent safety incidents related 
to injection practices among nurses in general hospi-
tals, more proactive intervention is essential, focusing 
on improving working conditions, including working 
hours.

This study has some limitations. First, the study par-
ticipants were restricted to nurses working in general 

hospitals in Korea, which may limit the generalizability 
of the findings to nurses in various hospitals and com-
munity settings where injection practices are performed. 
Second, the scale used to measure safe injection prac-
tice knowledge had a low reliability. In future research, 
it is necessary to consider scales with enhanced 
validity and reliability. Third, the assessment of safe 
injection practice performance was conducted using 
self-reported surveys, introducing the potential influence 
of social desirability bias. Future research should evalu-
ate safe injection practice performance through direct 
observations.

5.	 Conclusions
Our findings revealed that the risk factors for safe injec-
tion practice performance among nurses from general 
hospitals included patient safety priority, a subdomain 
within the perception of patient safety culture, safe 
injection practice knowledge, and total weekly working 
hours. To enhance safe injection practice performance, 
establishing a robust patient safety culture within hos-
pitals is crucial; this would ensure that nurses prioritize 
patient safety effectively. We propose the development 
of tailored educational programs based on our research 
findings to promote nurses’ knowledge of safe injection 
practices. Finally, efforts to secure an adequate nurs-
ing workforce and reduce working hours are necessary 
to create a favorable work environment and prevent 
patient safety incidents related to nurses’ safe injec-
tion practice performance. These findings can provide 
a foundational basis for policy improvements aimed at 
enhancing nurses’ work environments. Furthermore, 
we propose future research to investigate the causal 
relationship between nurses’ work environment and 
safe injection practices, as well as the impact of specific 
interventions on improving these practices.
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