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Abstract

Background: Filter needle use is a vital safety measure to prevent glass particle contamination during medication preparation from am-
poules. Although international recommendations emphasize their importance, filter needles are rarely used consistently in resource-limited
settings, exposing patients to risks such as embolism, inflammation, and infection caused by glass particle injection.

Aim: The study assessed nurses’ knowledge of filter-needle use, identified barriers to implementation, explored strategies, and provided
recommendations to promote safe medication practices at LAUTECH Teaching Hospital, Ogbomoso.

Methods: A descriptive cross-sectional design was employed with data collected from 145 registered nurses selected through stratified
sampling across 12 wards and 5 clinics in the hospital. Data were collected using structured questionnaires and organized and analyzed
using Microsoft Excel and SPSS v27. Descriptive statistics summarized responses, while Chi-square tests determined associations at a
significance level of p < 0.05.

Results: Most nurses (95.9%) recognized the importance of filter needles, and 91.7% understood their clinical indications. However, only
57.2% reported confidence in practical use. Reported barriers included unavailability (100%), heavy workload (93.1%), lack of training
(87.6%), absence of institutional policy (100%), and financial constraints (81.4%). Knowledge was significantly associated with financial
limitations (¥ = 98.044, p < 0.001) but not with sociodemographic factors (p > 0.05).

Conclusion: Nurses demonstrate strong theoretical knowledge but limited confidence and practice due to systemic barriers. Institutional
reform, including policy mandates, regular training, and resource allocation, is urgently required to enhance safe medication practices.
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1. Introduction

1.1. Background

Glass ampoules remain widely used for parenteral medications because of their cost-effectiveness, chemical stability, and compatibility
with diverse drugs such as anesthetics, antibiotics, and emergency medications (1,2). Ampoules are opened by applying pressure at the
scored neck, after which the medication is aspirated into a syringe for intravenous, intramuscular, or subcutaneous administration. However,
this process is frequently associated with particulate contamination in injectable solutions (3,4).

Manual breaking of ampoules commonly generates both visible and microscopic glass particles that may be aspirated into syringes and
injected into patients (5,6). Hut and Yazici (2021) reported glass contamination in 94% of ampoule samples, with particle sizes ranging
from 0.94 to 90.70 um (5). Similarly, Yorioka et al. (2020) found that glass ampoules produced significantly more particulates than plastic
ones (4). These particles have been implicated in complications such as phlebitis, embolism, tissue irritation, systemic inflammation, and
multi-organ damage (7,8). Neonates and critically ill patients are particularly at risk, emphasizing the need for preventive filtration (8).
The technique used to open ampoules also affects contamination levels. Chiannilkulchai and Kejkornkaew (2021) observed that the direc-
tion of breakage and use of protective wrapping influenced both the size and number of released particles (6). Experimental studies further
indicate that employing standardized tools and filtration can reduce particulate load by up to 85% (5).

Despite global best-practice recommendations, the use of filter needles remains inconsistent in clinical settings. Awareness among nurses
and physicians is limited, with fewer than half recognizing the risks posed by glass particles (3). Cassista et al. (2014) linked poor compli-
ance to behavioral and organizational barriers, highlighting the importance of institutional support and continuous training (9). Harmon
(2014) also emphasized the anesthesia-related risks, noting that patient safety could be markedly improved through filter needle use (10).
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In low- and middle-income countries (LMICs), including those in sub-Saharan Africa, these challenges are intensified by infrastructural
limitations, weak policy enforcement, and inconsistent training (11). Nigerian studies have reported similar patterns of unsafe medication
preparation. Osuchukwu et al. (2025) found that pharmacovigilance training improved nursing students’ knowledge, yet translation into
clinical practice remained uncertain (12). Other studies identified frequent needle-stick injuries and poor adherence to safety protocols
among nurses (11,13), while broader health system reviews noted weak safety governance and inadequate waste management as major
risks (14).

At the Ladoke Akintola University of Technology (LAUTECH) Teaching Hospital, informal reports suggest filter needles are rarely used.
Possible reasons include inadequate knowledge, insufficient training, equipment unavailability, and a lack of institutional policy. Without
empirical data, effective interventions to enhance safe medication practices cannot be designed.

Overall, the literature underscores a persistent knowledge-practice gap regarding filter needle use, aggravated by infrastructural deficits
and poor policy enforcement in LMICs (1,3,7). Addressing these challenges requires localized, evidence-based assessments of nurses’
knowledge and implementation barriers. This study assesses registered nurses' knowledge, examines barriers, and proposes context-specific
interventions to enhance patient safety in Nigeria and similar LMIC settings.

2. Methods

2.1. Ethical approval

Ethical approval was obtained from the Ladoke Akintola University of Technology (LAUTECH) Teaching Hospital Ethical Review Com-
mittee (Protocol No. LTH/OGB/2024/548). Verbal informed consent was secured from all participants before data collection. Confidenti-
ality and anonymity were maintained throughout the study, and all data were securely stored and accessible only to the research team.

2.2. Setting and sampling

This cross-sectional study was conducted at LAUTECH Teaching Hospital, Ogbomoso, Oyo State, Nigeria, between November 2024 and
March 2025, to assess nurses’ knowledge and barriers to filter-needle use in preventing glass-related medication complications. The hos-
pital, a tertiary institution and training center for nursing and medical students, provides a wide range of services, including Internal Med-
icine, Surgery, Pediatrics, Obstetrics and Gynecology, Emergency Medicine, Radiology, Laboratory Medicine, and Intensive Care.
Participation was voluntary, and no incentives were provided. Inclusion criteria were registered nurses actively involved in injectable
medication preparation and administration who consented to participate by returning completed questionnaires. Questionnaires were dis-
tributed physically at nurses’ stations across wards, clinics, and theatres using a stratified sampling approach.

2.3. Data collection

Participants completed a structured, self-administered questionnaire to provide data. The questionnaire was divided into four sections:
socio-demographic characteristics (6 items); knowledge of filter needle use (7 items); institutional and practice-related barriers (7 items);
and strategies or interventions to enhance usage (7 items). All items were closed-ended and aligned with the study objectives. Responses
were scored dichotomously (Yes = 1, No = 0). Demographic variables included age, gender, marital status, highest educational qualifica-
tion, years of professional experience, and department (Medical, Surgical, Pediatric, Maternity, Emergency, or Others).

2.4. Statistical analysis

Data were coded and analyzed using Microsoft Excel and SPSS version 27. Categorical variables such as age, gender, marital status,
education, experience, and department were summarized using frequencies and percentages. Knowledge scores were derived from seven
items, with a total possible score of 0-7. Participants scoring >4 (>50%) were classified as having good knowledge, while those scoring <4
were categorized as having poor knowledge. Associations between categorical variables were assessed using Pearson’s chi-square test,
with statistical significance set at p < 0.05. Internal consistency was evaluated using Cronbach’s a, with values >0.70 indicating acceptable
reliability.

3. Result

Between November 2024 and March 2025, 145 questionnaires were administered and collected on-site, achieving a 100% response rate.
Each questionnaire contained 27 items, and all were fully completed for analysis.

3.1. Sociodemographic data

A total of 145 responses were analyzed. Most respondents were aged 21-30 years (40%) and 31-40 years (36.6%). Females constituted
77.2%, and 71% were married. More than half held a Bachelor’s degree (52.4%), while 30.3% had a diploma and 17.3% a Master’s degree.
Half of the participants (50.3%) had 16-20 years of professional experience, followed by 26.2% with 11-15 years. Respondents were
distributed across medical (26.2%), surgical (22.1%), maternity (19.3%), pediatric (18.6%), emergency (8.3%), and other departments
(5.5%).

Table 1: Socio-Demographic Data of the Respondents

n %
Age 21-30 years 58 40.0
3140 years 53 36.6
41-50 years 29 20.0
51-60 years 5 34
Gender Male 33 22.8

Female 112 77.2
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Marital Status Single 42 29.0
Married 103 71.0
Highest Level of Education Diploma 44 30.3
Bachelor's Degree 76 52.4
Master's Degree 25 17.3
Doctoral Degree 0 0.0
Years of Experience as a Nurse 1-5 years 12 8.3
610 years 22 15.2
11-15 years 38 26.2
16-20 years 73 50.3
Department Medical 38 26.2
Surgical 32 22.1
Pediatric 27 18.6
Maternity 28 19.3
Emergency 12 8.3
Others 8 5.5

3.2. Knowledge of filter-needle use

Most nurses demonstrated strong theoretical knowledge of filter-needle use. Nearly all (95.9%) recognized its importance in preventing
particulate contamination, and 91.7% understood its clinical indications. A majority (79.3%) knew the correct procedure and specifications,
though only 57.2% expressed confidence in practical handling. Furthermore, 81.4% recognized the risks of nonuse, and 87.6% agreed that
filter needles enhance patient safety. Overall, 81.4% demonstrated good knowledge, while 18.6% showed poor knowledge.

Table 2: Knowledge of filter needle use

Yes (%) No (%)
knowledge of the correct procedure 115 (79.3%) 30 (20.7%)
Importance in preventing contamination. 139 (95.9%) 6 (4.1%)
Awareness of clinical indications. 133 (91.7%) 12 (8.3%)
Confidence in handling 83 (57.2%) 62 (42.8%)
Awareness of health risks 118 (81.4%) 27 (18.6%)
Knowledge of types/specifications 115 (79.3%) 30 (20.7%)
Belief in safety benefits. 127 (87.6%) 18 (12.4%)

Good Knowledge Poor Knowledge
Overall Knowledge 118(81.4%) 27(18.6%)

3.3. Institutional and practice-related barriers
All respondents (100%) reported the unavailability of filter needles, lack of management support, and absence of policy guidance. Only
12.4% had ever received training, mainly from external sources. High workload (93.1%) and lack of peer encouragement (91.7%) were

additional barriers, while 81.4% cited financial constraints. These findings reveal systemic and institutional challenges to implementation.

Table 3: Institutional and Practice-Related Barriers

Barrier Yes (%) No (%)
Availability of filter needles is adequate 0 (0.0%) 145 (100%)
Management prioritizes filter-needle use 0 (0.0%) 145 (100%)
Workload allows consistent use. 10 (6.9%) 135 (93.1%)
Received sufficient training. 18 (12.4%) 127 (87.6%)
Policy or guideline support. 0 (0.0%) 145 (100%)
Colleague/supervisor encouragement 12 (8.3%) 133 (91.7%)
Financial constraints affect use. 118 (81.4%) 27 (18.6%)

3.4. Strategies and interventions to enhance usage
Respondents supported several measures to improve filter-needle use. All (100%) agreed on the need for increased availability and man-
agement resource allocation. Most (95.2%) endorsed regular training, while 91.7% favored monitoring systems. Additionally, 75.2% sup-

ported mandatory policies, and 95.9% valued nurse feedback.

Table 4: Strategies and Interventions to Enhance Usage

Strategy Yes (%) No (%)
Regular training programs 138 (95.2%) 7 (4.8%)
Increasing availability 145 (100%) 0 (0.0%)
Mandatory policy implementation. 109 (75.2%) 36 (24.8%)
Incentives encourage adherence. 124 (85.5%) 21 (14.5%)
Management should allocate more resources for availability. 145 (100%) 0 (0.0%)
The monitoring system improves compliance. 133 (91.7%) 12 (8.3%)
Nurse feedback improves outcomes 139 (95.9%) 6 (4.1%)

3.5. Relationship between nurses' knowledge of filter-needle use and barriers

Chi-square analysis revealed significant relationships between nurses’ knowledge of filter-needle use and availability (y>=91.1, p<0.001),
management prioritization (y* = 0.768, p < 0.001), and financial constraints (y*> = 98.044, p <0.001). No significant association was found
with workload (y* = 1.841, p = 0.175), training (y> = 0.860, p = 0.354), or peer encouragement (> = 0.665, p = 0.415). Policy and guideline
support were universally absent.
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Table 5: Relationship between Nurses' Knowledge of Filter-Needle Use and Barriers

Good Knowledge Poor Knowledge e df p-value

Availability of filter needles Yes 0 0 91.1 1 <0.001
No 101 27

Management prioritizes use Yes 0 0 0.768 1 <0.001
No 101 27

Workload allows consistent use Yes 5 5 1.841 1 0.175
No 96 22

Received sufficient training Yes 11 7 0.860 1 0.354
No 90 20

Policy or guideline support Yes 0 0
No 101 27

Encouragement from colleagues/supervisors Yes 8 4 0.663 1 0.415
No 93 23

Financial constraints affect use Yes 26 92 98.044 1 <0.001
No 75 1

3.6. Relationship between nurses' knowledge of filter-needle use and their professional years of experience and de-
partments

No significant associations were observed between nurses’ knowledge of filter-needle use and professional experience (y*> = 0.213, df =3,
p = 0.975) or department of practice (x> = 0.887, df =5, p =0.971).

Table 6: Relationship between Nurses’ Knowledge of Filter-Needle Use, Years of Experience, and Department

Variable Good Knowledge Poor Knowledge 7 df p-value
Years of experience 0.213 3 0.975
1-5 10 2

6-10 18 4

11-15 30 8

16-20 60 13

Department 0.887 5 0.971
Medical 30 8

Surgical 26 6

Pediatric 21 6

Maternity 22 6

Emergency 10 2

Others 9 1

4. Discussion

This study assessed nurses’ knowledge of filter-needle use, identified barriers to its implementation, explored strategies for improvement,
and proposed evidence-based recommendations at LAUTECH Teaching Hospital, Ogbomoso, Nigeria.

4.1. Socio-demographic characteristics

Most respondents were aged 21-30 years, indicating a relatively young and mid-career workforce, consistent with sub-Saharan trends
where most nurses are under 40 years (15). The profession remains female-dominated (77.2%), aligning with global data showing women
constitute 76.9 % of nurses (16). The predominance of married participants (71 %) may reflect social stability that supports professional
performance.

Over half of respondents held a Bachelor’s degree (52.4 %), indicating a strong educational foundation. Higher education has been shown
to enhance safety awareness; Osuchukwu et al. (2024) found that educational attainment correlated with adherence to safe clinical practices
(12). Experience levels were high, with 50.3 % reporting 1620 years in practice, a factor associated with receptiveness to innovations
when institutional support exists (17). Diverse departmental participation further strengthens the generalizability of findings (6).
Globally, the nursing workforce is slightly older, concentrated in the 3544 age range (16), while specialized fields such as health infor-
matics skew even older (18). Thus, Nigeria’s relatively young workforce may offer adaptability but also highlights succession and retention
challenges. Demographic effects on safety practices remain inconsistent: some studies link lower education and limited tenure to higher
occupational risk (19, 20), whereas others report minimal demographic influence (21). Overall, LAUTECH nurses appear young, educated,
and experienced, yet structural disparities in workforce distribution persist across the region.

4.2. Knowledge of filter-needle use

The study reveals a high level of awareness among nurses regarding the purpose and clinical significance of filter-needle use. Most re-
spondents (95.9 %) recognized its importance in preventing particulate contamination, and 91.7 % understood the clinical situations re-
quiring its application. However, only 57.2 % expressed confidence in handling filter needles, indicating a considerable gap between
theoretical knowledge and practical competence.

This knowledge—practice discrepancy reflects a global challenge. S6giit and Erkog (2024) reported that although most healthcare profes-
sionals recognized the risks of glass-particle contamination, few had adequate training to integrate filter-needle use into daily routines (3).
Likewise, Hut and Yazici (2021) found glass fragments in 94 % of ampoule samples; filtration reduced contamination by 85 %, yet its use
remained inconsistent due to limited training and institutional support (5). These findings suggest that awareness alone does not guarantee
safe clinical behavior.

Comparable evidence from other regions reinforces this pattern. Ayyad et al. (2024) observed that Jordanian primary-care nurses possessed
strong safety knowledge and attitudes but inconsistent practices (22). In Nigeria, Oladosu et al. (2021) reported that only about 60 % of
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nurses practiced safe injections consistently, with deficiencies in equipment, guidelines, and continuing education constraining competence
(23).

Overall, this study demonstrates that while nurses at LAUTECH possess substantial theoretical understanding (= 90 %), practical readiness
remains limited (< 60 %). Sustained improvement, therefore, requires not only education but also policy enforcement, continuous profes-
sional training, and reliable supply systems to translate knowledge into consistent, safe medication practices.

4.3. Institutional and practice-related barriers

All respondents cited the non-availability of filter needles and lack of institutional policy; only 12.4 % had received any training. Heavy
workload (93.1 %) and financial constraints (81.4 %) were also prominent barriers, indicating that organizational limitations outweigh
individual factors.

These findings align with Cassista et al. (2014) and Kgadima et al. (2024), who stressed that knowledge rarely translates into practice
without organizational commitment (9, 24). Nayak et al. (2022) described similar institutional inertia (25). Workload and managerial
neglect mirror patterns reported by Jain et al. (2024) and Gqaleni and Mkhize (2024) (26, 27). Globally, studies cite supply shortages, weak
policy enforcement, and logistical failures as persistent obstacles (28—30). Nigerian evidence also points to poor infrastructure and mana-
gerial deficiencies as key safety barriers (11, 31-33).

Limited training (12.4 %) remains worrisome. Although Osuchukwu et al. (2025) recorded improved pharmacovigilance knowledge post-
training, institutional weaknesses hindered practical adoption (12). Anwar et al. (2019) likewise reported that awareness could not over-
come unsafe practice without management support (34). Financial constraints reflect the broader LMIC context, where resource scarcity
and fragile supply chains impede preventive safety (33).

Although the universal reporting of certain barriers, such as 100% unavailability of filter needles and the complete absence of institutional
policy, may reflect shared workplace experiences, it also raises the possibility of response clustering or social desirability bias. Neverthe-
less, similar near-universal patterns have been consistently documented across African and other LMIC settings, suggesting that these
findings are more indicative of genuine systemic deficiencies than overgeneralization. For instance, Jafaru and Abubakar (2022) reported
that nearly all nurses in Northern Nigeria identified supply shortages, inadequate facilities, and weak policy structures as major impedi-
ments to safe medication administration (31). Kalule et al. (2025) likewise found that Ugandan healthcare workers overwhelmingly cited
institutional gaps and inconsistent infection-prevention support as primary barriers to compliance (30). In South Africa, Gqaleni and
Mkhize (2024) documented widespread managerial weaknesses, poor safety governance, and structural challenges that hindered adherence
to patient-safety guidelines (27).

Collectively, this evidence demonstrates that the barriers observed in the present study reflect well-documented, system-wide challenges
across LMICs and beyond, underscoring the urgent need for non-punitive safety cultures, strengthened policy frameworks, improved co-
ordination, and consistent managerial support.

4.4. Strategies and interventions to enhance usage

Respondents strongly supported measures to promote filter-needle use: 100 % endorsed improved availability and resourcing, 95.2 %
favored regular training, 91.7 % supported monitoring systems, and 95.9 % advocated feedback integration. This reflects readiness to
embrace change when institutional backing exists.

Komatsu et al. (2025) emphasized that standardized procedures, communication, and safety culture underpin reliable care (35). Dardas and
Al-Hussami (2024) confirmed that education is the most common and effective strategy for strengthening safety culture (36), while Lee et
al. (2022) demonstrated the superiority of interactive, structured curricula (37). Similarly, Vaismoradi et al. (2020) identified resource
adequacy, feedback, and collaboration as enablers of safety compliance (38). Collectively, these findings affirm that improving filter-
needle use requires not only training and equipment but also leadership engagement and continuous feedback mechanisms.

4.5. Relationship between knowledge and barriers

Chi-square analysis (Table 5) revealed significant relationships between knowledge level and financial constraints (p < 0.001), with cost
barriers disproportionately affecting nurses with poor knowledge. Workload, training, and peer support were not significant predictors,
suggesting that systemic limitations, particularly financing and supply, have stronger effects than personal attributes.

Moreover, Zuma (2024) noted that limited financial management skills among nurse leaders impede the implementation of safety initiatives
(39). Similarly, Aregay et al. (2023) identified systemic shortages and poor curriculum integration as barriers to practice (40). Furuki et al.
(2022) and Berthelsen and Helge-Hazelton (2021) further showed that inadequate resources and weak institutional support are the most
persistent impediments to evidence-based practice (41, 42). The current findings corroborate this broader consensus: systemic and financial
constraints remain the dominant factors restricting safety compliance.

However, because this study employed a cross-sectional design, these associations cannot be interpreted as causal. The findings demon-
strate correlation rather than directionality, and it remains unclear whether financial limitations reduce knowledge or whether nurses with
lower knowledge perceive cost as a bigger barrier. This limitation is important for intervention planning, as it indicates that the development
of effective strategies, such as policy changes, training, or resource allocation, should be guided by future studies capable of assessing
causal pathways, including longitudinal or interventional designs.

4.6. Relationship between nurses' knowledge of filter-needle use and their professional years of experience and de-
partments

As shown in Table 6, there were no statistically significant associations between nurses’ knowledge of filter-needle use and sociodemo-
graphic factors, including age, gender, education, years of experience, or department. This indicates that within this study population,
knowledge of safe filter-needle use was not strongly influenced by individual characteristics, suggesting that institutional and systemic
factors may play a more critical role.

Previous studies have reported mixed results. Ali (2024) found that age, education, and specialization significantly influenced MRI safety
knowledge, while gender had no effect (43). Similarly, Akram et al. (2024) reported that age, qualification, and work experience were
associated with higher patient safety knowledge and more positive safety attitudes (44). These findings contrast with the present study’s
results, where demographic variables showed no significant correlation. As with all cross-sectional analyses, these non-significant
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associations reflect relationships at one point in time and do not imply the absence of causal effects, which future longitudinal or interven-
tional studies may clarify.

Other studies align more closely with this outcome. Hridoy et al. (2025) observed that education, but not age or gender, influenced food
safety attitudes in Bangladesh (45). Likewise, Ibrahim et al. (2021) found that only education predicted safety risk assessments among
fieldworkers (46). Together, these findings imply that knowledge of filter-needle use is shaped less by personal demographics and more
by organizational support, training, and policy reinforcement.

5. Conclusion

This study shows that nurses at LAUTECH Teaching Hospital possess strong theoretical knowledge, which contrasts with limited practical
application due to systemic barriers, including equipment unavailability, lack of institutional policy, insufficient training, and financial
constraints. Despite these challenges, nurses expressed a clear readiness to integrate filter needles into routine practice when adequate
institutional support is provided.

Strengthening patient safety will therefore require establishing explicit policy guidelines, ensuring reliable procurement, and delivering
regular skills-based training. Although this study did not assess clinical outcomes, future research should quantify the measurable benefits
of filter-needle adoption, such as reductions in particulate contamination, infusion-related complications, and medication-preparation er-
rors, as well as operational outcomes, including workflow efficiency, adherence to safety protocols, and cost-effectiveness. Such evidence
will provide a solid foundation for data-driven policy decisions and sustainable improvements in medication-safety practices.
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