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Background: Biosafety is crucial for protecting laboratory staff from 

infectious agents and hazardous biological materials. Inadequate 

knowledge of unsafe practices may increase the risk of laboratory-acquired 

infections and accidents. This study assessed the knowledge, attitude, and 

practice (KAP) of biosafety and related factors among laboratory staff. 

Methods: A cross-sectional study was conducted among 150 laboratory 

staff recruited through stratified and random sampling. Data were 

collected using a validated, self-administered questionnaire that assessed 

knowledge, attitude, and practice related to biosafety. Descriptive analysis, 

one-way ANOVA, Pearson correlation and multiple linear regression were 

performed to examine differences and associations. Results: The findings 

revealed that laboratory staff demonstrated moderate knowledge (74.8%), 

good attitudes (95.5%), and good practices (93.7%) towards biosafety. 

Significant differences in knowledge [F (2,147) = 23.7, p < 0.001] and practice 

[F(2,147) = 21.36, p < 0.001] were observed across schools. A moderate 

positive correlation was found between practice and knowledge (r = 0.518, 

p < 0.01) and between practice and attitude (r = 0.342, p < 0.01). Higher 

education was associated with better knowledge and attitudes, while 

longer years of employment were negatively associated with knowledge. 

No demographic factors significantly predicted practice. Conclusions: 

Laboratory staff demonstrated positive attitudes and good practices but 

showed only moderate knowledge of biosafety. Regular training, 

continuous education, and standardised biosafety programs are crucial for 

enhancing knowledge and maintaining safe laboratory practices. This 

study provides essential evidence to strengthen biosafety training and 

policies in Malaysian universities, supporting safer laboratory 

environments and improved institutional preparedness. 
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1. INTRODUCTION 

Biosafety is a fundamental component of occupational health and safety in laboratories, aimed at minimising 

exposure to infectious agents and hazardous biological materials that may cause illness or laboratory-acquired 
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infections (LAIs).(1-3) Laboratory workers, including 

scientists, technologists, and technicians, are routinely 

exposed to biological hazards such as pathogenic 

microorganisms, bloodborne viruses, and other 

biological specimens during their daily tasks.(4,5) This 

difference highlights the importance of continuous 

biosafety education and standardised training programs 

to strengthen safety culture in laboratories. Moreover, 

differing findings on the role of experience and education 

in shaping biosafety practices remain debated, with some 

studies showing positive associations while others report 

inconsistent results.(6,7) Inadequate knowledge, poor 

attitudes, and unsafe practices have been associated with 

higher risks of accidents, pathogen release, and cross-

infections, which can have severe implications for 

individual health and institutional safety.(8-10) 

Recent studies in Asia and Africa have consistently 

shown that while laboratory workers often demonstrate 

positive attitudes toward biosafety, their knowledge 

levels may remain moderate, and their actual practices 

often do not align with safety guidelines. For example, in 

Togo, only 49.1% of laboratory professionals 

demonstrated good biosafety knowledge, despite 62.4% 

reporting positive attitudes and 77.6% practising good 

biosafety measures.(11) Similarly, in Lesotho, knowledge 

gaps persisted among laboratory staff, despite favourable 

attitudes and acceptable practices being widely 

reported.(12) In Saudi Arabia, Aldhamy et al. (2023) 

observed that while laboratory technicians expressed 

strong attitudes toward infection prevention and control, 

inconsistencies were evident in the implementation of 

these practices.(6) More recently, a nationwide assessment 

in China found that although training uptake was high 

across CDC laboratories, adherence to specific biosafety 

practices varied, indicating gaps in translating 

knowledge and attitudes into consistent behaviors.(7) 

The Knowledge, Attitude, and Practice (KAP) 

framework has been widely applied in health and safety 

research to evaluate not only evidence-based awareness 

but also behavioural tendencies and actual adherence to 

recommended practices.(13) Knowledge reflects an 

individual's understanding of biosafety principles, such 

as proper use of personal protective equipment (PPE) or 

containment procedures. Attitude encompasses 

perceptions, beliefs, and willingness to adopt safety 

measures, while practice represents the actual application 

of biosafety precautions in daily laboratory work.(14) 

Several studies have demonstrated a positive relationship 

between higher knowledge and better biosafety practices, 

although in some contexts, attitudes appear to play a 

stronger mediating role.(15-17) Therefore, assessing KAP 

provides a holistic understanding of biosafety behaviours 

and identifies gaps, allowing for the most effective 

interventions, such as training, awareness programs, or 

policy reinforcement. 

In Malaysia, evidence on biosafety knowledge, 

attitudes, and practices among laboratory staff remains 

limited, particularly within teaching hospital campuses. 

A personnel member has to manage diverse biosafety 

levels and handle various biological hazards. 

Understanding the determinants of biosafety-related 

behaviours is crucial for enhancing workplace safety and 

ensuring compliance with national and international 

biosafety standards.(18) Therefore, this study aimed to 

assess the knowledge, attitude, and practice (KAP) of 

biosafety among laboratory staff and to examine 

associated sociodemographic and occupational factors. 

The findings are expected to provide evidence to guide 

the development of tailored interventions and reinforce 

institutional biosafety programs, thereby promoting safer 

laboratory environments in academic settings. 

Furthermore, the absence of multi-school investigations 

in Malaysian universities leaves uncertainty regarding 

the influence of factors such as educational background, 

years of service, and biosafety training history on 

compliance. Addressing this gap is crucial not only to 

safeguard laboratory personnel but also to enhance 

institutional preparedness and adherence to regulatory 

requirements. This study was conducted to address the 

existing knowledge gap by systematically evaluating 

biosafety knowledge, attitudes, and practices among 

laboratory staff at a Malaysian university health campus, 

thereby generating evidence to inform policy, training, 

and institutional biosafety strengthening. 

2. METHODS 

2.1 Study Design 

This study employed a cross-sectional design to 

assess the knowledge, attitude, and practice (KAP) of 

biosafety among laboratory staff. This study design 

enables the simultaneous collection of exposure variables 

(sociodemographic and occupational characteristics) and 

outcomes (KAP scores), providing a snapshot of the 

current biosafety status within the study population. The 

study was conducted at Universiti Sains Malaysia (USM) 

Health Campus, Kubang Kerian, Kelantan, between 

October 2022 and June 2023. Three schools with active 

https://knowdyn.org/index.php/hd/index


418                                                                                                                                              Razali et al. / Health Dynamics, 2025, 2(10), 416-424 

Publisher: Knowledge Dynamics                                                                       Journal website: https://knowdyn.org/index.php/hd/index  

Health  
Dynamics 

teaching and research laboratories participated in this 

study: the School of Health Sciences (SHS), the School of 

Medical Sciences (SMS), and the School of Dental Sciences 

(SDS). These schools operate laboratories under diverse 

biosafety levels (BSL-1 to BSL-3) and involve handling of 

microorganisms, blood, and other potentially infectious 

specimens. 

2.2 Study Population, and Sampling 

The study population consisted of permanent 

laboratory staff aged between 20 and 60 years, with at 

least one year of working experience.  

Eligibility criteria  

Participants were eligible if they were (i) full-time 

laboratory staff employed by the university, (ii) actively 

engaged in laboratory activities involving biological 

materials, and (iii) had at least one year of continuous 

service. 

Exclusion criteria  

Staff on short-term or temporary contracts, 

trainees, administrative personnel, and those not directly 

involved in laboratory operations were excluded to 

ensure homogeneity of biosafety exposure and 

experience. 

The total eligible population consisted of 217 staff 

members (SHS = 51, SMS = 152, SDS = 14). The sample size 

was calculated using G*Power software (version 3.1.9.2) 

for a one-way ANOVA with a medium effect size (f = 

0.25), a significance level of 0.05, and a power of 0.80. The 

minimum required sample was 159, and with an 

additional 10% to account for non-response, the final 

target sample was 175, corresponding to a sampling 

fraction of 0.81 (175/217). 

Stratified random sampling was applied to ensure 

proportional representation from each school, thereby 

reducing sampling bias and enabling a meaningful 

comparison of biosafety KAP across different laboratory 

environments. Within each stratum, simple random 

sampling was used to select participants from official staff 

lists. Based on proportional allocation, the planned 

sample distribution was 41 (SHS), 123 (SMS), and 11 

(SDS).  

2.3 Study Instrument 

Data were collected using a structured, self-

administered questionnaire adapted from previously 

validated KAP instruments on biosafety and laboratory 

safety.(16,19) The questionnaire was designed to assess 

knowledge, attitudes, and practices related to biosafety 

among laboratory staff. The questionnaire was prepared 

in both English and Malay to ensure comprehensibility 

for all participants. The estimated time required for 

completion was 20–25 minutes. 

The questionnaire consisted of four main sections: 

a. Sociodemographic and occupational characteristics 

– including age, gender, education level, years of 

employment, school affiliation, and biosafety level 

of the laboratory. 

b. Knowledge on biosafety – 18 items in multiple-

choice and true/false formats, assessing 

understanding of biosafety principles such as 

biosafety levels, hazard symbols, classification of 

infectious agents, use of personal protective 

equipment (PPE), and safe handling of biological 

materials. Each correct answer was scored 1, while 

incorrect or "do not know" responses were scored 0. 

The total possible score ranged from 0 to 18. 

Knowledge levels were categorized as: Poor (60%, 

≤10 points), Moderate (60–79%, 11–14 points), and 

Good ((≥80%, 15–18 points). A higher score indicates 

better knowledge.  

c. Attitudes towards biosafety – 12 items assessed 

using a 5-point Likert scale (1 = strongly disagree to 

5 = strongly agree). Items covered perceptions, 

beliefs, and willingness to adopt biosafety measures, 

such as adherence to standard precautions, safe 

handling of specimens, and responsibility for 

workplace safety. The total possible score ranged 

from 12 to 60. Attitude level was categorised as 

Negative (<80%, ≤47 points) and Positive (≥80%, ≥48 

points). A higher score reflects a more positive 

attitude. 

d. Biosafety practices – 18 items assessed on a 5-point 

frequency scale (1 = never to 5 = always). Items 

evaluated actual behaviours, including use of PPE, 

hand hygiene, safe disposal of biological waste, and 

compliance with institutional biosafety policies. The 

total possible score ranged from 18 to 90. Practice 

levels were categorised as Poor <80%, ≤71 points) 

and Good (≥80%, ≥72 points). A higher score 

indicates better biosafety practices. 

Content validity was established through expert 

review by occupational health and biosafety specialists. A 

pilot test was conducted with a small group of laboratory 

staff (excluded from the final sample) to improve clarity. 

Reliability analysis, using Cronbach's alpha, 

demonstrated satisfactory internal consistency across the 
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domains (knowledge = 0.78, attitude = 0.82, practice = 

0.85). 

2.4 Data Collection Procedure 

Data were collected from October 2022 to June 

2023. Prior to distribution, ethical approval was obtained 

from the Human Research Ethics Committee of Universiti 

Sains Malaysia (JEPeM/23010014) dated 5 April 2023, and 

permission was granted by the participating schools. 

Participants were informed of the study's objectives, the 

voluntary nature of their participation, and the 

confidentiality of their data. Later, a written consent was 

obtained from them. Questionnaires, including 

information sheets and consent forms, were distributed 

in hard copy through designated coordinators at each 

school. Respondents were given one week to complete 

the questionnaires, and reminders were provided to 

improve response rates. Completed forms were returned 

in sealed envelopes. Responses were anonymised and 

coded with unique identifiers accessible only to the 

research team to maintain confidentiality. 

2.5 Data Analysis 

Completed questionnaires were checked and 

coded before being entered into IBM SPSS version 27 for 

analysis. Descriptive statistics (frequency, percentage, 

mean, standard deviation) were used to summarise 

respondent characteristics and KAP scores. One-way 

analysis of variance (ANOVA) was conducted to compare 

mean KAP scores between three schools. Pearson's 

correlation test was used to assess relationships among 

knowledge, attitude, and practice scores. Multiple linear 

regression (MLR) analysis was performed to identify 

sociodemographic and occupational predictors of KAP 

scores. Statistical significance was set at p < 0.05. 

3. RESULTS 

3.1 Sociodemographic Characteristics of the Respondents  

A total of 150 laboratory staff participated in this 

study, giving a response rate of 85.7%. The majority were 

female (62.7%), while 37.3% were male. The mean age of 

the respondents was 38.9 ± 5.8 years, with most 

participants aged 30–49 years (53.3%). In terms of 

education, 58.6% held a degree or master's qualification, 

36.7% had STPM/Diploma, and 4.7% reported secondary-

level education (MCE/SPM). Regarding work experience, 

74.0% had more than 10 years of employment, whereas 

26.0% had between 1 and 10 years. Respondents were 

distributed across the three schools: 105 (70.0%) from the 

School of Medical Sciences (SMS), 34 (22.7%) from the 

School of Health Sciences (SHS), and 11 (7.3%) from the 

School of Dental Sciences (SDS). Most staff (72.0%) 

worked in BSL-2 laboratories, followed by BSL-1 (24.0%), 

BSL-3 (2.7%), and BSL-4 (1.3%). 

3.2. Knowledge, Attitude, and Practice Score  

Table 1 shows a summary of the KAP scores of 

biosafety among laboratory staff. The overall mean 

knowledge score was 74.8%, reflecting a moderate level 

of biosafety knowledge. More than half of the 

respondents demonstrated moderate knowledge, while a 

smaller proportion achieved poor or good scores. These 

findings indicate variability in the understanding of 

biosafety principles such as hazard symbols, infectious 

agent classification, and PPE use. Attitude scores were 

markedly higher, with a mean of 95.5% and almost all 

respondents were classified as having a positive attitude 

toward biosafety. Respondents consistently agreed with 

the importance of compliance, responsibility for 

laboratory safety, and adherence to biosafety procedures. 

Practice scores were also strong, with a mean of 93.7%, 

corresponding to a good level of biosafety practice (range 

58.9–100%). Most staff reported frequent and consistent 

use of PPE, hand hygiene, and safe disposal of biological 

waste. However, a small proportion showed lower 

compliance in areas such as waste segregation and use of 

biological safety cabinets. Taken together, these results 

highlight an imbalance: attitudes and practices were 

generally positive and good, but knowledge remained 

moderate, suggesting a gap between awareness and 

factual understanding. 

 

Table 1. Knowledge, attitude and practice score of biosafety 

Domain Percentage Level 

Mean ± SD Range 

Knowledge (K) 74.8±13.9 38.9-100 Moderate 

Attitude (A) 95.5±8.1 40-100 Good 

Practice (P) 93.7±8.1 58.9-100 Good 

 

3.3 Comparison of KAP Scores between Schools 

Table 2 shows significant differences in knowledge 

and practice scores of biosafety between schools, while 

attitudes were similar. Knowledge was significantly 

lower among SDS staff as compared to SMS and SHS 

[F(2,147) = 23.7, p < 0.001]. Similarly, practice scores 

differed significantly between schools [F(2, 147) = 21.36, p 
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< 0.001], with SDS staff reporting lower levels of 

compliance than those in SMS and SDS. In contrast, 

attitudes toward biosafety did not differ significantly 

[F(2,147) = 2.21, p = 0.114], indicating a consistently 

positive outlook across faculties. These findings suggest 

that while positive attitudes were uniform, gaps in 

knowledge and practices varied, likely due to differences 

in institutional resources, training opportunities, and 

laboratory environments. 

 

Table 2. Comparison of the knowledge, attitude, and practice 

scores of biosafety between schools 

School Mean (SD) F statistic df p-value 

Knowledge (K) 

SMS 18.10 (2.6) 23.720 2 <0.001** 

SHS 18.47 (3.0) 

SDS 12.09 (3.9) 

Attitude (A) 

SMS 57.32 (5.1) 2.208 2 0.114 

SHS 58.03 (2.8) 

SDS 54.55 (6.2) 

Practice (P) 

SMS 84.41 (6.1) 21.360 2 <0.001** 

SHS 86.41 (5.0) 

SDS 72.27 (11.8) 

SMS: School of Medical Sciences, SHS: School of Health 

Sciences, SDS: School of Dental Sciences; **Significant at p<0.001 

3.4 Correlation Between Knowledge, Attitude, and 

Practice Scores 

Table 3 demonstrated a moderate positive 

correlation between knowledge and practice (r = 0.518, p 

< 0.01), suggesting that higher knowledge levels were 

associated with safer laboratory behaviours. A weaker 

but significant positive correlation was found between 

attitude and practice (r = 0.342, p < 0.01), indicating that 

positive perceptions contributed to safer practices. 

However, the correlation between knowledge and 

attitude was weak and not statistically significant (r = 

0.136, p = 0.096). This suggests that knowledge does not 

necessarily translate into stronger biosafety attitudes, and 

that attitudes may be shaped more by institutional 

culture than by technical understanding. 

3.5 Factors Associated with KAP Scores 

Multiple linear regression analysis identified 

education level and years of employment as significant 

predictors of knowledge score (Table 4). Education level 

was positively associated with knowledge (Adj B = 2.20, 

95% CI: 0.42–3.97, p = 0.016) and attitude (Adj B = 5.05, 

95% CI: 1.26–8.84, p = 0.009). This indicates that staff with 

higher qualifications demonstrated better knowledge and 

more positive attitudes. Conversely, years of employment 

were negatively associated with knowledge (Adj B = –

2.06, 95% CI: –2.96 to –1.16, p < 0.001), suggesting that 

staff with longer service tended to have lower knowledge 

scores, possibly due to limited refresher training. 

However, no significant predictors were identified for 

practice scores (p > 0.05), indicating that safe practices 

were consistently maintained across staff regardless of 

demographic or occupational characteristics. 

 

Table 3. Correlation of knowledge, attitude, and practice on 

biosafety 

Domain r value p-value 

Knowledge & attitude 0.136 0.096 

Knowledge & practice 0.518 p<0.01* 

Attitude & practice 0.342 p<0.01* 

*Significant at p<0.05 

4. DISCUSSION 

Overall, laboratory staff demonstrated moderate 

knowledge, consistently positive attitudes, and good 

practices toward biosafety. Although knowledge levels 

varied, attitudes and practices remained strong, 

indicating that safe behaviours are well-established 

despite gaps in understanding. Significant differences in 

knowledge and practice were noted between schools, 

with dental laboratory staff scoring lower than those in 

medical and health sciences. Correlation analysis showed 

that both knowledge and attitudes were positively 

associated with practices, with knowledge having a more 

substantial effect. Regression analysis further indicated 

that higher education was positively associated with 

better knowledge and attitudes. At the same time, longer 

years of service were negatively linked to knowledge, 

suggesting potential overconfidence or a lack of regular 

refresher training among experienced staff. 

The pattern of moderate knowledge alongside 

strong attitudes and practices found in this study reflects 

results from recent international KAP studies. In Sudan, 

Ahmed et al. (2022) reported that although awareness in 

certain safety domains was relatively high, deficiencies 

persisted in others, and years of service correlated 

negatively with biosafety knowledge.(1,20) Similarly, 

Halatoko et al. (2024) in Togo found that only 49.1% of 

laboratory professionals demonstrated good knowledge, 

although most staff reported positive attitudes and good 
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Table 4. Predictors of knowledge, attitude, and practice scores on biosafety among laboratory staff 

  SLRa MLRb 

  β (95% CI) p-value Adj β (95% CI) t-statistics p-value 

 Knowledge (R2 = 0.224) 

Constant 15.920(11.997,19.843) 

Age (years) 0.020(-0.050,0.090) 0.571 -0.021(-0.090,0.048) -0.605 0.546 

Gender      

 Female -0.346(-1.183,0.492) 0.416 -0.507(-1.271,0.258) -1.310 0.192 

 Male  references 

Education level      

 Degree/Master 2.399(0.541,4.258) 0.012* 2.198(0.422,3.974) 2.447 0.016* 

 Sijil STP/Diploma 0.940(-0.959,2.839) 0.329 1.011(-0.797,2.819) 1.105 0.271 

 MCE/SPM  references 

Employment (years) -2.121(-2.980, -1.261) <0.001* -2.059(-2.958, -1.160) -4.526 <0.001* 

  Attitude (R2 = 0.092) 

Constant 50.948(42.134,59.762) 

Age (years) -0.082(-0.216,0.053) 0.233 -0.022(-0.169,0.125) -0.296 0.768 

Gender      

 Female -0.589(-2.205,1.026) 0.472 -0.577(-2.184,1.030) -0.710 0.479 

 Male  references 

Education level      

 Degree/Master 5.023(1.355,8.690) 0.008* 5.053(1.263,8.844) 2.635 0.009* 

 Sijil STP/Diploma 3.636(-0.111,7.384) 0.057 3.943(0.082,7.805) 2.019 0.045* 

 MCE/SPM  references 

Employment (years) 1.042(0.734,2.819) 0.248 1.046(-0.902,2.931) 1.046 0.297 

       

  Practice (R2 = 0.272) 

Constant 71.274(59.403,83.145) 

Age (years) -0.014(-0.218,0.190) 0.892 -0.008(-0.206,0.190) -0.081 0.936 

Gender      

 Female 0.910(-1.520,3.341) 0.460 0.881(-1.284,3.046) 0.805 0.422 

 Male  references 

Education level      

 Degree/Master 2.484(-2.848,7.815) 0.359 2.261(-2.844,7.366) 0.875 0.383 

 Sijil STP/Diploma -2.803(-8.251,2.646) 0.311 -1.137(-6.339,4.064) -0.432 0.666 

 MCE/SPM  references 

Employment (years) 0.583(-2.100,3.266) 0.668 0.796(-1.785,3.377) 0.610 0.543 
aSimple Linear Regression; bMultiple Linear Regression; *Significant at p<0.05; **significant at p<0.001 

practices. Significantly, prior training was strongly 

associated with knowledge, but not necessarily with 

practice or attitude.(11) Ts'aletseng et al. (2024) in Lesotho 

also noted high compliance in healthcare waste 

management despite variability in knowledge levels.(12) 

Comparable findings have been reported across 

South and Southeast Asia. Imdad et al. (2024) observed 

that laboratory staff in Pakistan generally reported good 

practices and attitudes, though knowledge gaps 

remained in technical biosafety domains.(10,21) Similarly, 

Ramos et al. (2025) found that Filipino medical 

technologists had moderate knowledge but strong 

biosafety practices, with education level and prior 

training emerging as significant predictors of safer 

behaviours.(14) In Ethiopia, Tadesse et al. (2025) noted that 

biosafety practices varied across institutions and were 

influenced mainly by the availability of resources and 

ongoing training opportunities.(8) 

Other studies reinforce these observations across 

diverse laboratory environments. In China, Tang et al. 

(2024) found that outdated information technology 

infrastructure posed significant challenges for biosafety 

monitoring in psychiatric hospital laboratories, thereby 

undermining compliance.(22) Padde et al. (2022) reported 
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that although students and staff in academic laboratories 

demonstrated positive attitudes and baseline compliance, 

technical knowledge in biological risk management 

remained inadequate.(9) Similarly, a cross-sectional study 

among laboratory students in Vietnam by Bui et al. (2024) 

found only moderate biosafety knowledge (~68.6%), 

suggesting that weak foundational understanding at pre-

professional stages may contribute to subsequent 

professional gaps.(23) These findings highlight that the 

knowledge–practice gap is a common trend observed 

across countries and institutional contexts. While 

attitudes and practices are often sustained through 

organisational culture, policy enforcement, and peer 

norms, knowledge is more vulnerable to decay over time 

without continuous training and reinforcement. 

Education levels played a significant and positive 

role in predicting both knowledge and attitudes, 

supporting evidence that higher academic qualifications 

enhance understanding and commitment to biosafety 

standards.(1,2,18) In contrast, years of employment were 

negatively associated with knowledge. Similar findings 

have been reported from Sudan and other contexts, 

indicating that long-serving staff may become 

complacent or fail to update themselves with current 

guidelines.(6,7) By contrast, age and gender were not 

significantly associated with any KAP outcomes in this 

study. This result is consistent with findings from 

Pakistan, Saudi Arabia, and Vietnam, where no 

significant gender or age differences were observed in 

biosafety compliance.(5,8,17) For example, Bui et al. (2024) 

reported that although academic performance and 

education influenced biosafety knowledge, gender 

differences were not consistent across KAP domains.(17) 

Similarly, Halatoko et al. (2024) in Togo found that 

training and education were more important predictors 

than demographic variables such as age or sex.(9) From the 

perspective of the Health Belief Model (HBM), biosafety 

behaviours are more strongly influenced by perceived 

risk, cues to action, and institutional policies rather than 

by demographic traits. Once safety protocols are 

standardised and enforced, demographic differences 

become less relevant.(24) These findings suggest that 

institutional systems, training, and workplace culture 

play a more decisive role in shaping biosafety practices 

than age or gender. 

This study also demonstrates the importance of 

strengthening biosafety interventions within Malaysian 

universities, particularly in faculties with smaller 

laboratory settings such as dental schools. University 

management should implement more continuous 

professional development (CPD) and deliver refresher 

training on biosafety to ensure that all staff, regardless of 

seniority, consistently update their knowledge and skills. 

Evidence from China suggests that inspection-based 

interventions can significantly enhance compliance with 

biosafety protocols, supporting the notion that 

institutional monitoring systems are crucial for 

maintaining a safe culture.(25) Faculty-specific biosafety 

modules, routine drills, and integration of biosafety 

education into curricula could further reduce the 

observed knowledge–practice gap. 

A significant strength of this study is its focus on 

academic laboratory staff, a population that is often 

overlooked in comparison to hospital-based laboratory 

personnel. The use of stratified random sampling and a 

validated questionnaire enhanced the representativeness 

and reliability of the findings. However, the single-

campus design limits generalizability to other Malaysian 

universities, and reliance on self-reported practices may 

introduce reporting bias. Future research should expand 

to multi-campus and multi-university studies across 

Malaysia to capture institutional variations in biosafety 

culture. Longitudinal research designs could assess the 

sustainability of biosafety training outcomes, while 

qualitative studies may provide deeper insights into 

motivational and organisational barriers to compliance. 

Together, such approaches would help design 

interventions that are both evidence-based and 

contextually tailored. 

5. CONCLUSION 

This study demonstrated that laboratory staff 

possessed moderate biosafety knowledge, consistently 

positive attitudes, and good practices. Knowledge and 

practice varied significantly across schools, with dental 

laboratory staff performing at a lower level than their 

counterparts in medical and health sciences. Knowledge 

and attitudes were positively associated with safer 

practices, while education level was a positive predictor 

of both knowledge and attitude. In contrast, years of 

employment were negatively associated with knowledge. 

The findings highlight a knowledge–practice gap that is 

consistent with global evidence. Although biosafety 

practices are generally well maintained through 

institutional systems, gaps in knowledge particularly 

among long-serving staff underscore the need for 

continuous education and refresher training. It is 
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recommended that universities strengthen their biosafety 

programs through faculty-specific training, periodic 

audits, and the integration of biosafety education into 

their curricula. Multi-institutional and longitudinal 

studies are further needed to monitor the effectiveness of 

such interventions and to ensure sustainable 

improvements in biosafety culture across academic 

laboratories. 
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