
TYPE Original Research
PUBLISHED 16 April 2024| DOI 10.3389/fenvh.2024.1387476
EDITED BY

Antonino Maniaci,

Kore University of Enna, Italy

REVIEWED BY

Salvatore Lavalle,

San Raffaele Hospital (IRCCS), Italy

Tiziana Nicosia,

University of Catania, Italy

*CORRESPONDENCE

Wemboo Afiwa Halatoko

hjacky78@yahoo.fr

RECEIVED 17 February 2024

ACCEPTED 26 March 2024

PUBLISHED 16 April 2024

CITATION

Halatoko WA, Sondou E, Sopoh GE,

Kassegne A, Katawa G, Salou M, Karou SD and

Ouendo E-M (2024) Knowledge, attitudes and

practices in biosafety and biosecurity in

medical biology laboratories in Togo, 2021.

Front. Environ. Health 3:1387476.

doi: 10.3389/fenvh.2024.1387476

COPYRIGHT

© 2024 Halatoko, Sondou, Sopoh, Kassegne,
Katawa, Salou, Karou and Ouendo. This is an
open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic practice.
No use, distribution or reproduction is
permitted which does not comply with these
terms.
Frontiers in Environmental Health
Knowledge, attitudes and
practices in biosafety and
biosecurity in medical biology
laboratories in Togo, 2021
Wemboo Afiwa Halatoko1*, Essozimna Sondou1,
Ghislain Emmanuel Sopoh2, Amèwouga Kassegne1,
Gnatoulma Katawa3, Mounerou Salou4,
Simplice Damintoti Karou5 and Edgard-Marius Ouendo2

1Laboratoire de Bactériologie, Institut National d’Hygiène, Lomé, Togo, 2Département Santé et
Environnement, Institut Régional de Santé Publique (IRSP), Université d’Abomey Calavi, Cotonou, Bénin,
3Unité de Recherche en Immunologie et Immunomodulation (UR2IM), Université de Lomé, Lomé,
Togo, 4Facultés des Sciences de la Santé (FSS), Université de Lomé, Lomé, Togo, 5Ecole Supérieure des
Techniques Biologiques et Alimentaires (ESTBA), Université de Lomé, Lomé, Togo
Introduction: Faced with the emergence of pandemics and the omnipresence
of gaps in the process of controlling elements likely to impact the
implementation of biosafety and biosecurity measures, the evaluation of the
related determinants becomes an urgent necessity.
Methods: The subject addressed in this study was primarily aimed at exploring
the current situation of knowledge, attitudes and practices of biosafety and
biosecurity as well as the associated factors in medical biology laboratories in
Togo in 2021. A cross-sectional study with an analytical focus among
laboratory professionals was conducted using a structured questionnaire.
Statistical tests were performed using Epi Info 7.2.3.0 (2019) and Stata 13
(2013) software.
Results: Of the 322 participants, 49.1% had good knowledge while 62.4% and
77.6% had good attitudes and practices respectively. In 23.4% (25/107) of the
laboratories, the staff surveyed ate their meals in the manipulation room, of
which 80.0% (20/25) were in the public sector. Although the results showed
that respondents who had received prior training in this area had higher score
on the knowledge component (p=0.03), this intervention had no direct effect
on the attitude (p= 0.91) or practice (p=0.84) scores. Trained participants
were significantly more likely to have good knowledge. Regional disparity was
noted on the knowledge and practice components and several gaps were
identified.
Discussion: Biosafety and biosecurity remain a challenge in medical biology
laboratories in Togo. Based on the gaps identified, training, substantial
improvement of the working environment, and provision of resources to
achieve optimal and sustainable biosafety and biosecurity practices in Togo
are required.
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Introduction

Mastering the knowledge, attitudes and practices of laboratory

staff is becoming increasingly important given the growing interest

in biosafety and biosecurity (BSS) in public health over the past few

years (1–4). Laboratories, in addition to the ability to perform

diagnostic activities, should operate around a cross-cutting

human-centered system to articulate viable responses to the risks

of intentional (biosecurity) or accidental (biosafety) release of

biological agents (1, 5). In addition to the challenge of anchoring

the culture in BSS (6), there is currently an acute problem of

human resources capable of identifying, assessing, mitigating

biological risks and communicating possible prevention measures

(7, 8). Thus, it is crucial that every laboratory professional be

familiar with the basic requirements and provisions to achieve

better biohazard management, involving up-to-date knowledge,

good attitudes and universal practices.

In low-income countries, the medical biology laboratories at

the heart of public health surveys often operate with limited

capacity and under-prioritization of BSS issues (2, 3, 9, 10).

However, the problem of the human environment, reflecting the

global trend, remains an element in common with developed

countries. In this regard, a study conducted in 2020 in the

Democratic Republic of Congo found that 91% of the

laboratories surveyed were not applying basic BSS measures (11).

Meanwhile, in Canada, another study noted that human

interaction was the most cited root cause (24%) of laboratory

acquired infections (12). Wurtz et al. in 2016, following an

international survey, also noted that the underlying cause of 78%

of laboratory acquired infections (LAI) was due to human error

(13). The poor application of the BSS is a factor favoring LAI. A

recent review of LAI identified 304 cases derived from 26

differents pathogens, and 34 cases were due to unknown

pathogens (14). In addition, with regard to advances in

biomedical technology, AI as ChatGPT, is of paramount

importance, especially in countries in this field (15). In South

Africa in 2017, a study of laboratory-acquired Salmonella typhi

infections between 2012 and 2016 described three cases of LAI.

According to the author, all three cases were most likely the

result of breaches of Good Laboratory Practice (GLP) and

laboratory safety (16). In 2018, a study by Sharp et al. in the

USA corroborates this fact in that their case of dengue virus LAI

was most likely due to poor glove removal practice by the

infected laboratory technician (17).

Although several aspects of BSS including internal

accountability systems, knowledge levels, skills of laboratory

professionals and BSS practices have been addressed in developed

countries, little data exists in Africa.

Recently, several studies have noted the immediate positive effect

of training on the knowledge, practices and attitudes of laboratory

professionals (6, 18, 19) or non-laboratory professionals (20).

However, with the indispensable progress of biomedical

technology, the major challenges posed by these biohazards are

increasing, modulating the variety of BSS approaches (5, 21).

The COVID-19 pandemic has posed many challenges justifying

the particular mention made on laboratory staff training in
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the fourth edition of the World Health Organization (WHO)

BSS manual (22).

In Africa as well as in Togo, knowledge, attitudes and practices

appear to be insufficient. The present study was conducted to

explore the current situation of knowledge, attitudes and

practices of BSS in medical biology laboratories and the

associated factors in Togo. The study aimed specifically at

estimating the scores of knowledges, attitudes and practices

among laboratory professionals and determining the factors

associated with variations in these scores.
Materials and methods

Study design and period

A cross-sectional study with an analytical focus was conducted.

It took place from June to November 2021 in medical biology

laboratories throughout Togo. Togo is located in West Africa

with an area of 56,600 km2. Its population was estimated at

7,886,000 in 2021 (23). The study population consisted of

laboratory technicians, laboratory assistants and support staff

(cleaning staff, administrative staff or secretaries) working in a

quarter of all laboratories. The sampling was random in two

stages: the first stage was the random selection of 25% of the

medical biology laboratories (MBL) in Togo, and then in the

second stage the random selection of five people per MBL (three

biology technicians, one laboratory assistant, one support staff).
Variables of interest

Socio-demographic characteristics; staff knowledge of

microorganism transmission routes, personal protective equipment

(PPE), disinfection techniques, staff practices and attitudes

regarding the wearing of PPE as well as decontamination and

waste disposal procedures were studied.
Data collection technique and tools

A structured, pre-tested questionnaire was used, it took into

account respondents’ individual knowledge, practices and

attitudes. Practices and attitudes were accessed by observation. A

numerical scoring system was developed to evaluate the three

groups of variables (knowledge, practices and attitudes).
Data analysis

The evaluation scores were presented as a percentage and

allowed for the categorization of good mastery (score greater

than or equal to 55%) and poor or no mastery of the

requirements being evaluated (score less than 55%).

Data were consolidated in a 2016 Excel file, and analyzed with

Epi Info 7.2.3.0 (2019) and Stata 13 (2013) software. We calculated
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FIGURE 1

Map of Togo, geographical distribution of laboratories surveyed, 2021.

TABLE 1 Socio-demographic information, quality management and
training in biosafety and biosecurity in laboratories, Togo, 2021.

Woman Male Total

n (%) n (%) n (%)
Age groups 82 (25.5) 240 (74.5) 322 (100.0)

≤ 24 years 8 (02.5) 23 (07.1) 31 (9.6)

[25–44 years] 59 (18.3) 166 (51.6) 225 (69.9)

[45–64 years] 15 (04.7) 51 (15.8) 66 (20.5)

Functions 82 (25.5) 240 (74.5) 322 (100.0)

Laboratory assistant 09 (02.9) 38 (11.8) 47 (14.6)

Support staff 12 (03.7) 20 (06.2) 32 (09.9)

Biologist technician 61 (18.9) 182 (56.5) 243 (75.5)

Study levels 82 (25.5) 240 (74.5) 322 (100.0)

Primary/not in school 02 (0.6) 04 (01.2) 06 (01.9)
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proportions, 95% confidence intervals (95% CI), means, medians

and interquartile ranges (IQR). The Chi-square test was used to

compare proportions. Univariate logistic regression analysis was

performed to test the association between the explained variables

(BSS knowledge, attitudes, and practices) and the explanatory

variables (demographic factors, BSS training, and involvement in

quality management). The tests were considered statistically

significant for a p-value less than 0.05.

Secondary school-college 09 (02.8) 26 (08.1) 35 (10.9)

High school 07 (02.2) 39 (12.1) 46 (14.3)

Higher education (after baccalaureate) 64 (19.9) 171 (53.1) 235 (72.9)

Seniority in the profession 82 (25.5) 240 (74.5) 322 (100.0)

[0–5 years] 25 (07.8) 61 (18.9) 86 (26.7)

[5–10 years] 27 (08.4) 74 (23.0) 101 (31.4)

[10–15 years] 14 (04.3) 58 (18.0) 72 (22.3)

15 years and over 16 (05.0) 47 (14.6) 63 (19.6)

Health regions 82 (25.5) 240 (74.5) 322 (100.0)

Savanes 02 (0.6) 21 (06.5) 23 (07.1)
Results

During this study, a quarter of the laboratories in Togo (n = 107)

were visited. The majority (77.3%) were in the public sector and

58.9% were not involved in the quality approach. Figure 1 shows

the map of the geographical distribution of the laboratories in

which the survey was conducted.

Kara 08 (02.5) 39 (12.1) 47 (14.6)

Centrale 07 (02.2) 18 (05.6) 25 (07.8)

Plateaux 14 (04.3) 50 (15.5) 64 (19.9)

Maritime 11 (03.4) 59 (18.3) 70 (21.7)

Grand-Lomé 40 (12.4) 53 (16.5) 93 (28.9)

Laboratory types 82 (25.5) 240 (74.5) 322 (100.0)

Denominational 09 (02.8) 24 (07.5) 33 (10.3)

Private 17 (05.3) 23 (07.1) 40 (12.4)

Public 56 (17.4) 193 (59.9) 249 (77.3)

Laboratory level 82 (25.5) 240 (74.5) 322 (100.0)

Central 13 (04.0) 23 (07.1) 36 (11.2)

Intermediate 10 (03.1) 45 (14.0) 55 (17.1)

Peripheral 59 (18.3) 172 (53.4) 231 (71.7)

Quality approach in the laboratory 82 (25.5) 240 (74.5) 322 (100.0)

Yes 46 (14.3) 141 (43.8) 187 (58.1)

No 36 (11.2) 99 (30.7) 135 (41.9)

Biosafety and biosecurity training 82 (25.5) 240 (74.5) 322 (100.0)

Yes 43 (13.3) 164 (50.9) 207 (64.3)

No 39 (12.1) 76 (23.6) 115 (35.7)

Bold text represents extreme values.
Socio-demographic characteristics of
respondents

The response rate was 100%. A total of 322 MBL professionals

participated in the survey, 75.5% of whom were biology

technicians. The Grand-Lomé region and the public sector

represented 72.9% (235/322) and 77.3% (249/322) respectively.

A percentage of 72.9% of respondents had a higher education level

(university). The male/female sex ratio was 2.93. The majority of

respondents (69.9%) were between 25 and 44 years of age and

58.1% of respondents had less than 10 years of seniority (n = 187)

in their job. The median age at work was 7 years (IQR = 4–13 years).

Of the 207 professionals trained in BSS, 37.7% (78) had

received formal training in the classic BSS modules, i.e., 24.2% of

respondents. In this group of trained staff, 78.3% (162) of

respondents had received this reinforcement more than 2 years
Frontiers in Environmental Health 03
ago. Table 1 summarizes the socio-demographic information

on the respondents.
Knowledge, attitudes and practices of
laboratory staff

On the knowledge component, the scores obtained ranged from

10.0 to 95.0% with an average of 51.4% ± 16.3 (median = 50%,

IQR = 40%–65%). Overall, 49.1% (158) of respondents had good

knowledge (score greater than or equal to 55%). The respondents

had less knowledge on the transmission routes of infectious

agents, waste management and preventive measures in general.

For the attitude component, the scores ranged from 0.0% to

100.0% with an average of 68.2% ± 20.7 (median = 75%,
frontiersin.org

https://doi.org/10.3389/fenvh.2024.1387476
https://www.frontiersin.org/journals/environmental-health
https://www.frontiersin.org/


TABLE 2 Scores of good knowledge, attitudes and practices regarding BSS
among laboratory professionals, Togo, 2021.

Items Good

n %

Knowledge 158 49.1

Transmission routes 113 35.1

General preventive measures 16 5.0

Personal protective equipment 247 76.7

Waste management 117 36.3

Disinfection/decontamination 225 69.9

Attitudes 201 62.4

Eating and drinking 287 89.1

Cosmetic use 304 94.4

Use of mobile phones in the manipulation room 87 27.0

Recapping the needles 201 62.4

Practices 250 77.6

Wearing and managing personal protective equipment 236 73.3

Collective protective equipment/aerosol 196 60.9

Hand washing 11 3.4

Waste management 174 54.0

Disinfection, decontamination, biocleaning 144 44.7

Bold text represents extreme values.
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IQR = 50%–75%). In total, 62.4% (201) of the respondents had

good attitudes. The most observed bad attitude was the use of

mobile phones in the manipulation room: 73.0% (235).

In terms of practice assessment, the scores ranged from

30.0 to 95.0% with an average of 63.4% ± 14.0 (median = 65%,

IQR = 55%–75%). Overall, 77.6% (250) of respondents had good

practices. The observation made on hand washing showed that

only 3.4% (11) of responders complied with the five steps (wet,

lather, scrub, rinse, dry) of hand washing with soap.

More than 41.6% (134) washed their lab coats at home and

58.1% (187) were not proficient in bleach dilution. In 23.4%

(25/107) of the laboratories, the staff surveyed ate in the

manipulation room, of which 80.0% (20/25) were in the public

sector. Table 2 shows the frequencies of knowledge, attitude and

practice scores for the items used to assess respondents.
Scores of BSS knowledge, attitudes and
practices according to selected variables
among laboratory professionals

In our study, there was a significant difference in knowledge

(p < 0.01) and practice (p < 0.01) scores across the regions of the

country. Participants in the Central region (76.9%) had the highest

scores in terms of good knowledge and Grand-Lomé, the lowest score

(37.0%). In terms of good BSS practices, the Maritime region had the

highest score (90.7%) and the Savanes region the lowest (47.8%).

The study also found that participants who reported

having been trained in BSS had a higher good knowledge score

(p = 0.03). Men who participated in the study had the highest

scores on the knowledge component (p = 0.03).

Regarding good BSS practices, in addition to the variation

found by regions, participants from denominational laboratories

had statistically the best scores (p = 0.03) compared to public and

private laboratories.
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The attitude component showed no statistically significant

differences in the data for the eight items, although some

variations exist. In addition, it was noted that, participants with

good knowledge had more mastery of good practices than those

without (p = 0.03). Table 3 shows the scores of knowledge,

attitudes and practices according to selected variables on BSS

among laboratory professionals, Togo, 2021.
Factors associated with good BSS
knowledge, attitudes and practices in
laboratories

Logistic regression in a univariate model revealed factors

associated with good BSS knowledge in the laboratories. Women

were less likely to have satisfactory BSS knowledge than men.

PR = 0.58; CI 95% [0.35–0.96]. Laboratory professionals trained in

BSS were significantly more likely to have good BSS knowledge:

PR = 1.67; 95% CI [1.05–2.65]. Participants in the Grand-Lomé

region were overall more likely to have lower scores in terms of BSS

knowledge than the other five regions of the country with

successively PR = 3.20; 95% CI [1.52–6.70] for the Kara region and

PR = 5.69; 95% CI [2.08–15.55] for the Centrale region. No factor

among the eight studied was associated with the right attitude.

Table 4 summarizes the factors associated with good knowledge,

attitudes and practice related to BSS among laboratory professionals.
Discussion

The study conducted aimed to assess the knowledge, attitudes and

practices of BSS in laboratoryat thenational level inTogo in 2021while

seeking the factors associatedwith these threedeterminants.Our study,

the first of its kind in Togo, covered all the country’s health districts.

Due to the significant variability in the composition of the staff in

the laboratories, laboratory technicians were in the majority, 75%

against 60% expected. Nevertheless, three important results emerge

from this study. The proportion of laboratory professionals with

good scores in terms of knowledge, attitudes and practices was

49.1%, 62.4% and 77.6% respectively. Some bad attitudes were

identified such as the use of mobile phones (73.0%) and eating or

drinking (10.9%) in the manipulating room. Respondents who had

received prior training in BSS had a higher score on the knowledge

component (p = 0.03). This intervention had no direct effect on the

attitude (p = 0.91) or practice (p = 0.84) scores. Some associated

factors were identified. Region, education and gender were

associated with good knowledge. Region and type of laboratory were

associated with good practice, but no factors were associated with

respondents’ attitudes.
Knowledge, attitudes and practices of
laboratory staff

In our study 49.1% of participants had good knowledge of BSS,

but Bajjou et al. (24) in Morocco in 2018 found in a similar study
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TABLE 3 Scores of knowledge, attitudes and practices according to selected variables on BSS among laboratory professionals, Togo, 2021.

Knowledge Attitudes Practices

Good Bad Chi-2 (df) p Good Bad Chi-2 (df) p Good Bad Chi-2 (df) p
Region 20.41 (5) < 0.01 10.05 (5) 0.07 20.59 (5) < 0.01

Savanes 11 (47.8%) 21 (52.2%) 12 (52.2%) 11 (47.8%) 11 (47.8%) 21 (52.2%)

Kara 30 (65.2%) 16 (34.8%) 35 (76.0%) 11 (23.9%) 31 (67.4%) 15 (32.6%)

Centrale 20 (76.9%) 16 (23.1%) 17 (65.4%) 09 (34.6%) 23 (88.5%) 03 (11.5%)

Plateaux 36 (55.4%) 29 (44.6%) 32 (49.2%) 33 (50.8%) 53 (81.5%) 12 (18.5%)

Maritime 27 (38.6%) 43 (61.4%) 46 (65.7%) 24 (34.3%) 68 (90.7%) 07 (09.3%)

Grand-Lomé 34 (37.0%) 58 (63.0%) 58 (64.1%) 33 (35.9%) 68 (73.9%) 24 (26.1%)

Type of laboratory 0.64 (2) 0.72 0.56 (2) 0.75 7.44 (2) 0.03

Denominational 16 (48.5%) 17 (51.5%) 63 (63.6%) 36 (36.4%) 29 (87.9%) 04 (12.1%)

Private 22 (55.0%) 18 (45.0%) 27 (67.5%) 13 (32.5%) 25 (62.5%) 15 (37.5%)

Public 120 (48.2%) 129 (51.8%) 153 (61.4%) 96 (38.6%) 196 (78.5%) 53 (21.3%)

Profession 0.33 (2) 0.56 0.38 (2) 0.54 0.64 (2) 0.68

Technician/biologist 117 (48.1%) 126 (51.9%) 154 (63.4%) 89 (36.6%) 190 (78.2%) 53 (21.8%)

Other 41 (51.9%) 38 (48.1%) 47 (59.5%) 32 (40.5%) 60 (76.0%) 19 (24.0%)

Training in BSS 4.81 (2) 0.03 1.57 (2) 0.21 0.04 (2) 0.84

Yes 111 (53.6%) 96 (46.4%) 124 (59.9%) 83 (40.1%) 160 (77.3%) 47 (22.7%)

No 47 (40.9%) 68 (59.1%) 77 (67.0%) 38 (33.0%) 90 (78.3%) 25 (21.7%)

Seniority 0.02 (2) 0.89 0.70 (2) 0.40 0.01 (2) 0.90

Under 7 years 73 (48.7%) 77 (51.3%) 90 (60.0%) 60 (40.0%) 116 (47.8%) 34 (52.2%)

7 years and over 85 (49.4%) 87 (50.6%) 111 (64.5%) 61 (35.5%) 134 (67.4%) 38 (32.6%)

Level of study 1.78 (2) 0.18 1.24 (2) 0.27 0.19 (2) 0.66

Higher education
(Baccalaureate and +)

110 (46.8%) 125 (53.2%) 151 (64.3%) 54 (35.7%) 181 (77.0%) 54 (23.0%)

Secondary/primary/not in school 48 (55.2%) 39 (44.8%) 68 (57.5%) 18 (42.5%) 69 (79.3%) 18 (20.7%)

Quality approach 1.40 (2) 0.24 0.004 (2) 0.95 0.10 (2) 0.75

Yes 97 (51.9%) 90 (48.1%) 170 (62.6%) 70 (37.4%) 144 (77.0%) 43 (23.0%)

No 61 (45.2%) 74 (54.8%) 84 (62.2%) 51 (37.8%) 106 (78.5%) 29 (21.5%)

Gender 4.44 (2) 0,03 0,05 (2) 0.82 2,05 (2) 0,15

Male 126 (52.5%) 114 (60.5%) 149 (62.1%) 91 (37.9%) 49 (20.4%) 191 (79.6%)

Woman 32 (39.0%) 50 (61.0%) 52 (63.4%) 30 (36.6%) 23 (28.0%) 59 (72.0%)

Chi-square, df, degree of freedom; p, probability; BSS, biosafety and biosecurity.
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involving 235 participants, a higher score of 79.0% good

knowledge. This difference could be explained by the study

population which did not include support staff in the Moroccan

study. In addition, this could be explained by the lack of

updating of knowledge; 78.3% of trained respondents received

this reinforcement more than 2 years ago. Ensuring the

implementation of BSS when performing procedures in the

laboratory depends largely on intrinsic or educational knowledge

of the subject (25). Thus, in situation of poor BSS knowledge,

the risks of contamination or misuse are high and the staff may

be exposed to infections with inappropriate work procedures

(26, 27). Several gaps were identified that affected the BSS

knowledge score in our study. Essentially, these deficiencies

related to issues of infectious agents’ transmission routes,

waste management and infection control general measures.

This would indicate a lack of initial or ongoing training for

laboratory professionals.

In addition, the performance in terms of practices (77.6%) and

attitudes (62.4%) in our study was acceptable even though several

deficiencies were important to note. In terms of practices,

biocleaning, decontamination, disinfection including hand

washing and washing of lab coats at home were the main

deficiencies. The proportion of laboratory professionals (58.1%)
Frontiers in Environmental Health 05
not having mastered the dilution of bleach also deserves

particular attention in terms of ensuring the effectiveness of

disinfection and decontamination practices in laboratories.

Similarly, attitude-related deficiencies were the use of mobile

phones (73.0%) including eating and drinking in the laboratory

(10.9%) in 23.4% of the laboratories, most of which were in the

public sector. Ngbolua in 2020 in the DRC found a rate of 58%

of staff taking their meals in the laboratory (11). A progressive

awareness of laboratory staff in Togo following the periodic

reinforcement of skills instituted could explain this difference.
Scores of BSS knowledge, attitudes and
practices according to selected variables
among laboratory professionals

The infectious risk in the laboratory is ubiquitous, capacity

building of laboratory professionals in BSS has been initiated in

Togo since 2016. In our study, although the results noted that

respondents who received prior training in BSS had a better

score on the knowledge component (p = 0.03), this intervention

did not have a direct effect on the attitude score (p = 0.91) nor

on the practice score (p = 0.84). This could be explained by the
frontiersin.org
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TABLE 4 Factors associated with knowledge, attitudes, practices related BSS among laboratory professionals, Togo, 2021.

Knowledge Attitudes Practices

PR 95% CI P-value PR 95% CI P-value PR 95% CI P-value
Region <0.01 0.07 <0.01

Grand-Lomé 1 1 1

Kara 3.20 1.52–6.70 <0.01 1.78 0.90–3.96 0.16 0.73 0.34–1.56 0.42

Centrale 5.69 2.08–15.55 <0.01 1.06 0.42– 2.63 0.91 2.70 0.74–9.83 0.13

Plateaux 2.12 1.11–4.04 0.02 0.54 0.28–1.03 0.06 1.56 0.71–3.40 0.26

Maritime 1.07 0.56–2.03 0.83 1.07 0.56–2.06 0.83 3.18 1.28–7.88 0.01

Savanes 1.56 0.62–3.92 0.34 0.61 0.24–1.53 0.29 0.38 0.15–0.99 0.04

Type of laboratory 0.56 0.50 0.40

Public 1 1 1

Private-Denominational 1.16 0.69– 1.97 0.97 0.48– 1.43 – 0.77 0.42– 1.41 1.30

Laboratory level 0,81 0,37 0.98

Central 1 1 1

Peripheral/intermediate 1.08 0.54– 2.17 – 0.86 0.62– 1.19 – 0.73 0.43– 2.28 –

Profession 0.56 0.54 0.68

Technician/biologist 1 1 1

Other 0.86 0.52–1.43 – 1.18 0.70–1.98 – 0.88 0.48– 1.60 –

Training in BSS 0.03 0.91 0.84

No 1 1 1

Yes 1.67 1.05– 2.65 – 1.03 0.61– 1.73 – 0.94 0.54– 1.64 –

Seniority 0,89 0,40 0,90

Under 7 years 1 1 1

7 years and over 1.03 0.66– 1.60 – 0.82 0.52– 1.30 – 1.03 0.61– 1.75 –

Level of study 0.18 0.37 0.66

Higher education 1 1 1

Not in school/primary/secondary 1.40 0.85– 2.92 – 0.86 0.62– 1.19 – 1.14 0.62– 2.09 –

Quality approach 0.24 0.95 0.75

Yes 1 1 1

No 0.76 0.49– 1.19 – 1.31 0.64– 1.60 – 1.09 0.64– 1.86 –

Gender 0,03 0.83 0.16

Male 1 1 1

Woman 0.58 0.35– 0.96 – 1.05 0.63– 1.78 – 0.65 0.37– 1.17 –

PR, prevalence ratio; CI, confidence interval.

Bold text represents extreme values.
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fact that only 24.2% of respondents had received formal training,

which covers many more aspects than awareness raising. Hence

the importance of a comprehensive needs assessment to identify

one’s own gaps to be filled by training (28). This result shows

that good practice in BSS depends on good knowledge, but it

also depends on the organizational set-up and resources available

in each laboratory.
Factors associated with good BSS
knowledge, attitudes and practices in
laboratories

At the national level, the study noted that participants in the

Grand-Lomé region were less likely (p-value < 0.01) to have good

BSS knowledge and practice scores than the other five regions of

the country. No other factors were associated with practice and

attitude. The variation in participants’ performance from one

region to another could be explained by the variability in

laboratories’ commitment to a quality approach associated with

the proportion of participants trained in BSS. Medical
Frontiers in Environmental Health 06
laboratories are exposed to various biohazards on a daily basis.

To this end, BSS is a line of defense that protects healthcare staff,

the public and the environment from exposure to these

biohazards. However, the perception and implementation of

mitigation measures may vary from one laboratory to another

(29) involving several factors. Furthermore, in our study, while

no single factor among the eight studied was associated with the

right attitude; some factors were associated with the right

knowledge on BSS. Women were less likely to have satisfactory

knowledge of BSS than men. This contrasts with Bajjou et al. in

Morocco, who found no variation by gender. This could be

related to the fact that the sex ratio (M/F) in the Moroccan study

(0.75) was much lower than in our study (2.93) and there were

more women in the laboratory assistant category.

The fact that attitude in BSS was not associated with any factor

would indicate the existence of other elements that could impact on

it. Some publications point out that attitude is difficult to assess by

means of proficiency tests in a study participant, as his or her

responses involve behavior, intention, emotion, including the

cognitive aspect (6, 30). The quest for efficiency in the

implementation of long-term BSS in laboratories remains an
frontiersin.org
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imminent need and engagement in quality programs has been

noted as vital in improving safe practice (31, 32). However, in

our study, participants’ scores were independent of engagement

in the quality process. This raises a concern about the

implementation of BSS procedures that are supposed to be

mastered in an established quality management system. The

current health crisis that is testing the resilience of laboratories to

appropriate biohazard management could be mentioned here.
Limits of the study

The study’s limitation lies in the fact that the evaluation of

most practices was based on questioning without observations.
Conclusion

The aim of this study which was to explore the current

situation on knowledge, attitudes and practices on BSS as well as

the associated factors in medical biology laboratories in 2021 in

Togo was well achieved.

The study found that while lest than the half of the laboratory

professionals had good knowledge of biosafety and biosecurity,

overall performance in terms of attitude and practice exceeded

sixty percent. In addition, gaps and barriers that negatively

impacted performance were identified across the three

determinants under study.

Based on these identified gaps, continuous training, substantial

improvement of the working environment, and provision of the

necessary resources to achieve improved or optimal biosafety and

biosecurity practices in Togo are required.
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