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Clinical laboratories have an essential part in the diagnosis of disease. However, they also pose
several hazards, including exposure to infectious agents, chemicals and radiation, as well as
physical hazards such as ergonomic injuries. Adequate safety measures must be designed and
practiced to minimize the risk of hazards and make sure the safety of laboratory workers.
Objectives: To assess Knowledge, Attitude and Practice of Laboratory Safety among laboratory
workers. Methods: It was an observational cross-sectional study conducted over two monthsin
allthe affiliated laboratories of Mayo Hospital, Lahore. The questionnaire regarding Knowledge,
Attitude and Practice regarding Laboratory Safety was filled by 75 participants. All the collected
data were analyzed using SPSS 23. The qualitative variables were mentioned as frequency and
percentage and the quantitative variables as mean + SD. Results: Out of 75 participants, 59%
were male and 41% were female. The Knowledge, Attitude and Practice scores were 23.15 2.88,
11.0 1.26 and 11.73 1.97 respectively. The job title was associated with knowledge significantly
(p=0.03) and practice level (p=0.01). The participants' knowledge was significantly correlated
with attitude (r=0.341, p=0.003) and practice (r=0.379, p=0.001). Conclusions: It was concluded
that the laboratory workers had overall excellent knowledge, good attitude and practice level.
The job title had a significant association with knowledge and practice level. The correlation of
knowledge with attitude and practice was significant

INTRODUCTION

The clinical laboratory is an integral part of every hospital
and plays a vital role in making a diagnosis. Due to various
potential hazards, laboratory workers encounter a large
number of health hazards during their routine work [1-3].
Laboratory personnel should be aware of these potential
hazards to prevent them by adopting safety measures[4].
Unsafe behaviour accounts for 80-90% of occupational
incidents [5, 6]. Laboratory safety is an approach to
prevent injuries in the laboratory [7, 8]. Safety begins with
identifying potential hazards and adopting a safety-

oriented personal behaviour, attitude and good
housekeeping and practicing good laboratory techniques
consistently [9-11]. Occupational Safety and Health Act
(OSHA) ensures the health of employees and provides
safety standards as well as guidance for the effective
control of laboratory hazards [12, 13]. Both employers and
employees must show optimal compliance with OSHA
initiatives by collaborating and getting actively involved in
the implementation of OSHA programs to avoid hazards
[14]. Generally, there are seventypes of laboratory hazards:
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1) Chemical hazards 2) Biological hazards 3) Fire hazards 4)
Electrical hazards 5) Mechanical hazards 6) Radiation
hazards 7) Ergonomic hazards. The most commonly
encountered hazard to laboratory personnel is biological
hazard which can be transmitted via direct contact with
blood and body fluids, needle stickinjuries and inhalation of
airborne droplets [13-15]. Chemical hazards in the
laboratory are mainly due to chemicals such as acids,
alkalis, carcinogens, corrosives and irritants [10, 11]. In
addition to this, flammable liquids can also cause fire
hazards. Another cause of fire hazard is the short-
circuiting of electrical equipment. Electrical hazards can
also result from naked electricity wires, overloaded
circuits and touching the electrical equipment with wet
hands[16,17]. The mechanical hazardsinthe laboratoryare
associated with equipment such as centrifuges,
homogenizersandautoclavesandimproper use or disposal
of glassware [11,18]. The radiation hazards are due to
radioactive material and non-ionizing radiations from
microwaves, heating lamps and safety cabinets used. In
addition to these hazards, the ergonomic hazards are due
to repetitive manual tasks, continuous microscopy and
manual pipetting resulting in ganglion cysts, bursitis,
tenosynovitis and musculoskeletal disorders [9, 14].
Laboratory hazards have drastic effects on laboratory
personnel and the environment. Most of the time hazards
remain unrecognized due to inadequate awareness of
safety measures, apathetic attitude and improper practice
of safety protocols.

This study aims to assess the knowledge, attitude and
practices of laboratory personnel of Mayo Hospital/ King
Edward Medical University Lahore towards laboratory
safety.

METHODS

This observational cross-sectional study was conducted
from November 2022 to December 2022 at all affiliated
laboratories of King Edward Medical University/Mayo
Hospital, Lahore after approval from IRB (Letter No.
918/RC/KEMU) of King Edward Medical University (KEMU).
The sample size was calculated by taking the confidence
level of 95%, absolute precision as 5% and the expected
percentage of good knowledge of laboratory safety as
96.5% among laboratory workers [12]. Non-probability,
convenient sampling technique was used. The data were
collected after getting consent from 75 laboratory workers
both male and female using a questionnaire designed by
keepinginview the formats designs[12, 17]. All technicians
and doctors working at the affiliate laboratories and who
gave consent to participate were included. While, workers
from other laboratories were excluded. The questionnaire
was validated by two medical educationists. It was
comprised of four sections. Demographic data on age,
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gender and job title was included in the first section. The
second section consisted of questions related to
knowledge (n=28), the third section focused on questions
related to attitude (n=12) and the last section included
questions related to participant's practice regarding
Laboratory Safety (n=15). The scoring of knowledge,
attitude and practice was based on Bloom's cutoff. The
knowledge score was divided into three levels based on
correct answers out of 28 questions; Excellent Knowledge
[19-21], Good Knowledge [14], and Bad Knowledge (0-13).
The score for attitude was characterized by two levels
based on correct answers out of 12 questions; Good
Attitude (8-12) and Bad Attitude (0-7). Practice score was
also labelled by two levels based on correct answers out of
15 questions; Good Practice (10-15) and Bad Practice (0-9).
Statistical Package for Social Science (SPSS), version 23
was used to analyze the collected data. The quantitative
data were presented as mean + SD, while the qualitative
datawas presented as frequency and percentage. The chi-
square test was used to determine the association of job
title with knowledge, attitude and practice level. Pearson's
correlation (r) was applied to measure the correlation of
knowledge with practice and attitude score. Results were
considered statistically significant with p-value<0.05.

RESULTS

The age of participants showed a mean + SD 31+ 8.5 years.
There were 44 (59%) male and 31 (41%) female. Out of 75
participants, there were 30 (40%) laboratory technicians,
17 (23%) doctors and 28 (37 %) other laboratory workers
including laboratory supervisors, and undergraduate and
internship students. The mean + SD score for knowledge,
attitudeand practiceisgiveninTable1

Table1: Mean+SD Scores for Knowledge, Attitude and Practice

Variables n(%)
Age
Mean + SD | 31+8.5
Gender
Male 44(59%)
Female 31(41%)
Profession

Laboratory Technicians 30(40%)
Doctors 17(23%)
Other Laboratory Workers 28(37 %)

The mean + SD score for knowledge, attitude and practice
isgiveninTable 2.
Table2: Mean+SD ScoresforKnowledge, Attitude and Practice

Variables Mean + SD

Knowledge 23.15+2.88
Attitude 11.0+£1.26
Practice 11.73£1.97
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Figure 1: Frequency Distribution of Participants Based On
Knowledge, Attitude and Practice Score

The association of job title with Knowledge, Attitude and
practice level was determined by using the Chi-square test.
p-value<0.05 was considered significant. Job title was
found to be significantly associated with knowledge level
(p=0.03) and practice level (p=0.01) while no significant
association was found between job title and attitude level
(p=0.37)asshownin Table 3.

Table 3: Association of Job Title with Knowledge, Attitude and
Practice Levels

) Job Title
Variables = p-value
Technicians  Doctors Others
Knowledge Level
Excellent 20 16 16
Good 10 1 12 0.03
Bad 0 0 0
Attitude Level
Good 28 17 25
0.03
Bad 2 0 3
Practice level
Good 29 16 20
0.01
Bad 1 1 8

Knowledge score correlation with Attitude and Practice
score was established by applying Pearson's correlation(r).
p-value<0.05 was considered statistically significant.
Knowledge score was found to be significantly correlated
with Attitude score (r=0.341, p=0.003, CI=95%) and
Practice score (r=0.379, p=0.001, CI=95%) as shown in
Table 4.

Table 4: Knowledge Score Correlation with Attitude Score and
Practice Score

p-value
Variables
r value p-value
Attitude Score 0.341 0.003
Practice Score 0.379 0.001
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DISCUSSION

Clinical laboratories have potential risk hazards that can
lead to life-threatening injuries. The risk of these injuries
can be minimized by proper hazard identification and
adopting appropriate safety measures. The rational model
of health promotion by WHO(2012)assumed that increased
knowledge would ultimately be transmitted into a positive,
good attitude as well as improved behaviour [7]. So, the
study was conducted to assess the Knowledge, Attitude
and Practice among laboratory workers regarding
laboratory safety measures. The overall mean + SD
knowledge score was 23.15 + 2.88 with 69% excellent and
31% good knowledge level. These results are comparable
with the study of Paul et al., [19]. These results are not in
agreement with those of Izegbu et al., which showed a low
level of awareness among laboratory workers [20]. The
reason behind this low knowledge level may be that the
majority of the workers had never attended any informative
program on safety measures. The overall mean + SD
attitude score was 11.0 = 1.26 with 95% of participants
having good and 5% having bad attitude levels. The results
are in agreement with the study of Goswami et al., [12].
However, the study results of Zaveri et al., and Al-Zyoud et
al., stated that most of the respondents had poor attitudes
regarding the laboratory [8, 17]. The overall mean practice
score was 11.73 + 1.97 with 65 (87%) of the respondents
having good and 10 (13%) having bad practice levels
regarding waste management, following spillage
protocols, reporting needle stick injuries and use of
emergency safety equipment. Likewise, Aluko et al., and
Goswami et al., showed good practice levels among
healthcare workers [7, 12]. However, our results are
contrary to the study by Ahmad et al., [21]. Our study
demonstrated a statistically significant association of job
title with knowledge (p=0.03) and practice level (p=0.01).
While no significant association of job title was shown with
attitude level (p=0.37). These results are comparable with
the study of Aluko et al., as well as with Ramli et al., [ 7, 22].
Ndu et al., stated that doctors had a high knowledge of
standard precautions as compared to other laboratory
staff [23].The Knowledge score was found to be
significantly correlated with the Attitude score (r=0.341, p
=0.003)as well as with the practice score(r=0.379, p=0.001)
and this shows agreement with the results of Mahmoud et
al., [11]. According to a study by Rahmat et al., safety
perception has a significant impact on safety behaviour.
The knowledge positively affects attitude and practice[1].
Compliance with safety standards, use of PPE and proper
vaccination of laboratory workers can reduce the risk of
occupational hazards. Training programs for laboratory
personnel regarding safety procedures can improve their
knowledge and therefore attitude and practice in clinical
laboratories[9].
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CONCLUSIONS

It was concluded that based on the findings of our study,
the laboratory workers had overall excellent knowledge,
good attitude and practice levels. The job title showed
significant association with knowledge and practice level
and knowledge showed significant correlation with
attitude and practice. Therefore, our study emphasizes the
fact that laboratory workers must be provided with safety
equipment and training programs to improve knowledge,
attitude and practice to minimize the hazard probability.
The study was conducted on a small scale so its results
cannotbe generalized over othersetups.

Authors Contribution

Conceptualization: RD
Methodology: SI, RD, MA?, SA
Formalanalysis: RD, MS
Writingreview and editing: RA, Ma'

Allauthorshavereadand agreed to the published version of
the manuscript

Conflicts of Interest
Allthe authors declare noconflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1] RahmatN, Muhammad D, Muhammad H. Correlation of
Safety Perceptions and Safety Behavior in University
Teaching Laboratory. Malaysian Journal of Public
Health Medicine.2020 Aug;20(Speciall):1-5. doi: 10.3 7
268/mjphm/vol.20/no.Speciall/art.673.

[2] YangY, Reniers G, Chen G, Goerlandt F. A Bibliometric
Review of Laboratory Safety in Universities. Safety
Science.2019 Dec; 120: 14-24. doi: 10.1016/ j.ssci. 201 9.
06.022.

[3] Islam MN, Kabir MH, Yusuf MA, Salam MB, Perveen |,
Shirin S. Knowledge of Biosafety Measures among
Laboratory Personnel at Tertiary Level Public
Hospitals in Dhaka City. Bangladesh Journal of
Infectious Diseases.2020; 7(2): 49. doi: 10.332 9/bjid.v
7i2.51509.

[4] EI-Gilany AH, El-shaer S, Khashaba E, EI-Dakroory SA,
Omar N. Knowledge, Attitude, And Practice (KAP) of
‘Teaching Laboratory'technicians Towards Laboratory
Safety and Waste Management: A Pilot Interventional
Study. Journal of Hospital Infection. 2017 Jun; 96(2):
192-4.d0oi:10.1016/j.jhin.2017.02.007.

[6] Wader JV, Kumar V, Mutalik AV. Knowledge, Attitude,
Practice of Biosafety Precautions Amongst
Laboratory Technicians in a Teaching Hospital.

DOI: https://doi.org/10.54383/pjhs.vbi12.2390

International Journal of Health Science and Research.
2013; 3(6): 28-33.

[6] Zaveri J and Karia J. Knowledge, Attitudes and
Practice of Laboratory Technicians Regarding
Universal Work Precaution. National Journal of
Medical Research. 2012 Mar; 2(01): 113-5.

[7] Aluko 00, Adebayo AE, Adebisi TF, Ewegbemi MK,
Abidoye AT, Popoola BF. Knowledge, Attitudes and
Perceptions of Occupational Hazards and Safety
Practices in Nigerian Healthcare Workers. BioMed
Central Research Notes.2016 Dec; 9: 1-4. doi: 10.118 6/
s13104-016-1880-2.

[8] Dalyan 0, Ozkaya N, Piskin M, Oztiirk OF. Investigation
and Comparison of Some Laboratories in Terms of
Occupational Health and Safety by ELMERI
Observation Method. Journal of Advanced Researchin
Natural and Applied Sciences.2021; 7(2): 282-94. doi:
10.28979/jarnas.903664.

[9] Hussein BA and Shifera G. Knowledge, Attitude, And
Practice of Teachers and Laboratory Technicians
Toward Chemistry Laboratory Safety in Secondary
Schools. Journal of Chemical Education.2022 Aug;
99(9): 3096-103. doi: 10.1021/acs.jchemed.2c00043.

[10] Elbayoumi M. Professional Laboratory Safety Practice
of Basic Science Teachers in Gaza Strip. ISRAA
University Journal of Applied Science.2020; 4(1): 52-
67.d0i:10.52865/PNKH3781

[11] Mahmoud AA and Sabry SS. Safety Training Program
for Clinical Laboratory Workers Regarding Prevention
of Occupational Hazards. American Journal of
Nursing. 2019; 7(2): 116-27. doi: 10.12691/ajnr-7-2-3.

[12] Goswami HM, Soni ST, Patel SM, Patel MK. A Study On
Knowledge, Attitude and Practice of Laboratory
Safety Measures among Paramedical Staff of
Laboratory Services. National Journal of Community
Medicine. 2011Dec; 2(3): 470-3.

[13]1Yavuz S, Ozbek HE, Tatar D. Examination of
Occupational Health and Safety Perception Levels of
Employeesin the Health Sector. International Journal
of Social and Humanities Sciences Research.2022
Jun; 9(84): 1256-65. doi: 10.26450/jshsr.3148.

[14] Almutairi NS, Tamrin SB, Guan NY, How V. Review of
Knowledge, Attitude, and Practice Among Laboratory
Workers Towards Occupational Safety and Health.
Malaysian Journal of Medicine and Health Sciences.
2020 Jan; 16(1).

[15] Mossburg S, Agore A, Nkimbeng M, Commodore-
Mensah Y. Occupational Hazards among Healthcare
Workers in Africa: A Systematic Review. Annals of
Global Health. 2019; 85(1). doi: 10.5334/aogh.2434.

[16] Soltanzadeh A, Heidari H, Javadi Hoseini ZS,
Sorooshnia M, Rahimifard H. Safety Risk Assessment

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 117




Knowledge, Attitude and Practice of Laboratory Safety

Imdad S et al.,

in Medical and Paramedical Education Laboratories.
Archives of Occupational Health.2021 Apr; 5(2): 971-9.
doi: 10.18502/ach.v5i2.6192.

[17] Al-Zyoud W, Qunies AM, Walters AU, Jalsa NK.
Perceptions of Chemical Safety in Laboratories.
Safety. 2019 Apr; 5(2): 21. doi: 10.3390/safety5020021.

[18] Asiry S and Ang LC. Laboratory Safety: Chemical and
Physical Hazards. Bio-banking: Methods and
Protocols.2019: 243-52. doi: 10.1007/978-1-4939-89
35-5_21.

[19] Paul E, Abidin EZ, Mahmmud NA, Ismail NH.
Assessment of Knowledge and Practice on
Occupational Safety and Health Among Laboratory
Workers in OSHMS Certified and Non-Certified Public
Universitiesin Malaysia. Malaysian Journal of Medicine
and Health Sciences.2022 Sep; 18(5): 3-12. doi: 10.47
836/mjmhs.18.5.2.

[20]Izegbu MC, Amole 00, Ajayi GO. Attitudes, Perception
and Practice of Workers in Laboratories in the Two
Colleges of Medicine and Their Teaching Hospitals in
Lagos State, Nigeria as Regards Universal Precaution
Measures. Biomedical Research. 2006; 17(1): 49-54.

[21] Ahmad S, Ali B, Khan S, Fatima A, Saeed M, Asghar A et
al. ASurvey on Biosafety Practicesin Lab Personnelin
12 Selected Areas of Karachi, Pakistan. Journal of
Biosafety and Biosecurity.2019 Mar; 1(1): 68-72. doi: 10.
1016/j.jobb.2018.12.001.

[22]Ramli FB, Mokhtar SN, Jamaluddin MH, Harun MN,
Salim MA, Lokman MN et al. Awareness among
students and staff on occupational safety and health
(OSH) in Universiti Teknologi Malaysia. International
Conference on Student and Disable Student
Development 2019.2020 Sep: 13-18). doi: 10.2991/as se
hr.k.200921.003.

[23]Ndu AC and Arinze-Onyia SU. Standard Precaution
Knowledge and Adherence: Do Doctors Differ from
Medical Laboratory Scientists? Malawi Medical
Journal.2017; 29(4): 294-300. doi: 10.4314/m mj.v29i4
3.

DOI: https://doi.org/10.54383/pjhs.vbi12.2390

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 118




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

