
PLOS ONE | https://doi.org/10.1371/journal.pone.0320890  March 27, 2025 1 / 14

 

 OPEN ACCESS

Citation: Diaby M, Bangoura ST, Hounmenou 
CG, Kadio KJ-JO, Touré AB, Bereté K, et al. 
(2025) Exploratory analysis of poultry workers’ 
knowledge and practices regarding highly 
pathogenic avian influenza in Guinea. PLoS 
ONE 20(3): e0320890. https://doi.org/10.1371/
journal.pone.0320890

Editor: Daniel Oladimeji Oluwayelu, University 
of Ibadan Faculty of Veterinary Medicine, 
NIGERIA

Received: July 12, 2024

Accepted: February 25, 2025

Published: March 27, 2025

Copyright: © 2025 Diaby et al. This is an open 
access article distributed under the terms of 
the Creative Commons Attribution License, 
which permits unrestricted use, distribution, 
and reproduction in any medium, provided the 
original author and source are credited.

Data availability statement: “All relevant 
data are within the paper and its Supporting 
Information files.”

Funding: International Development Research 
Centre (IDRC) through the Centre de Recherche 
et de Formation en Infectiologie de Guinée 
(CERFIG) for the support of the PhD student, 

RESEARCH ARTICLE

Exploratory analysis of poultry workers’ 
knowledge and practices Regarding highly 
pathogenic avian influenza in Guinea
Maladho Diaby 1,2,3*, Salifou Talassone Bangoura1,2,3, Castro Gbêmêmali Hounmenou 1, 
Kadio Jean-Jacques Olivier Kadio1,2,3, Aly Badara Touré3,4, Kouramoudou Bereté5,  
Emile Faya Bongono1, Sidikiba Sidibé3,4, Alexendre Delamou3,4, Alioune Camara3,  
Alpha-Kabinet Keita1,6, Abdoulaye Touré1,2,3

1  Guinea Infectious Diseases Research and Training Center (CERFIG), Gamal Abdel Nasser University, 
Conakry, Republic of Guinea, 2  Department of Pharmaceutical and Biological Sciences, Gamal Abdel 
Nasser University, Conakry, Republic of Guinea, 3  Department of Public Health, Gamal Abdel Nasser 
University, Conakry, Republic of Guinea, 4  African Centre of Excellence in the Prevention and Control of 
Communicable Diseases (CEA-PC MT), Faculty of Sciences and Health Techniques, Gamal Abdel Nasser 
University, Conakry, Republic of Guinea, 5  Department of the Central Veterinary Laboratory of Guinea 
(LCVD), Ministry of Agriculture and Livestock, Conakry, Republic of Guinea, 6  TransVIHMI, IRD/INSERM/
Monpellier University, Montpellier, France 

* maladho.diaby@cerfig.org

Abstract 

Background

In 2022-2023, Guinea experienced a major avian influenza epizootic, leading to significant 

economic losses and increasing the risk of transmission to humans. Raising awareness and 

promoting protective behaviour among the general population, particularly high-risk groups, 

could help strengthen prevention and control measures for this zoonosis. This study aimed to 

assess knowledge and practices related to avian influenza among poultry workers in Guinea.

Methods

A cross-sectional study was conducted between November and December 2023 on poul-

try farms in Coyah and Forecariah, Guinea prefectures. A survey was administered to all 

poultry farms in these two prefectures. Data were collected using a questionnaire, which 

included the following variables: socio-demographic and professional profile of respon-

dents, avian influenza information, sources of information, and a series of questions to 

assess their knowledge and practices. Knowledge and practice scores were then calcu-

lated. The cumulative local effects method was used to assess the influence and contri-

bution of each co-variate to changes in the probability of knowledge and practice levels 

among poultry farm staff.

Results

A total of 326 poultry workers participated in the survey, including poulterers (62.3%), 

managers (17.5%), and poultry technicians (13.8%). More than half of these workers 

(54.9%) had heard of influenza avian. Their primary sources of information were health 
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workers (27.9%), friends and fellow farmers (23.3%) and employees (22.7%). Overall, the 

knowledge of avian influenza was relatively low among poultry workers (42.9%), and the 

majority (68.4%) demonstrated poor practices on poultry farms. Analysis using the ALE 

model reveals that age, education and type of occupation are significantly associated 

with knowledge. At the same time, the number of farms managed, the number of hours 

worked, and gender are associated considerably with practices among these workers.

Conclusion

The study revealed a low level of knowledge and poor practices among poultry farm work-

ers despite an avian flu epizootic. These findings suggest the need for a targeted strategy 

to prevent the risk of virus transmission to humans, including awareness-raising, training, 

and providing personal protective equipment.

Introduction
Previously known as fowl plague, highly pathogenic avian influenza (HPAI) or bird flu is a 
potentially zoonotic, highly contagious viral infection that affects wild birds and poultry. It 
can be transmitted to humans, primarily causing respiratory infections, and may also affect 
other warm-blooded animals, making it an emerging zoonotic pandemic [1]. Subtypes 
H5 and H7 are major pathogens with high morbidity and mortality, leading to substantial 
losses in the global poultry industry and posing significant public health and food safety 
risks [2–4].

Highly pathogenic avian influenza has affected numerous countries and territories world-
wide, with occasional cases of human infection caused by the H5N1 subtype [5]. According to 
the World Health Organization, 954 cases of human infection with influenza A(H5N1) were 
recorded in 24 countries between 2003 and 2024, resulting in 464 deaths [6]. Consequently, 
the disease continues to pose a growing pandemic threat [7].

In Africa, 361 cases of human infection, resulting in 121 deaths, were reported in three 
countries between 2006 and 2017: Egypt (359 cases and 120 deaths), Nigeria (1 case and 1 
death) and Djibouti (1 case and no deaths) [6]. In other countries such as Burkina Faso, Côte 
d’Ivoire, Ghana, Niger, Cameroon, and Togo, cases of H5N1 infection have been observed in 
poultry, but no human infection has been reported [8,9]. In Guinea, after several suspicions in 
previous years, the Ministry of Agriculture and Livestock officially declared the first epizootic 
of highly pathogenic avian influenza of subtype H5N1 in June 2022, affecting Coyah and Fore-
cariah prefectures, suburbs of the capital Conakry [10]. Over a hundred farms were impacted 
by the H5N1 infection, with an average poultry mortality rate estimated at around 40% [11]. 
No human infection by the H5N1 virus has been reported.

The majority of human infections with the virus have been linked to the direct handling 
and consumption of infected poultry and poultry products, as well as visits to live poultry 
markets [3,12,13]. Contact with contaminated environments, such as water or poultry drop-
pings used as fertilizer or fish feed, could also pose an infection risk for people without direct 
exposure to infected poultry [3,14]. Thus, employees in the poultry industry and on poultry 
farms who are frequently in contact with sick or dying poultry represent a high-risk group 
that preventive health education programs should target. Their elevated exposure is due to 
their handling and preparation of raw poultry meat and products [13]. Without data indicat-
ing an avian influenza epidemic in the human population, it is essential to assess the knowl-
edge and practices surrounding this public health issue, particularly among those most at risk. 
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This study aimed to assess the knowledge and practices of poultry workers in the prefectures 
of Coyah and Forecariah during the avian influenza epidemic in Guinea.

Materials and methods

Sitting and study design
A cross-sectional survey was conducted between November and December 2023 among the 
staff of poultry farms in the prefectures of Coyah and Forecariah, which was the epicentre 
of the 2022-2023 epizootic (Fig 1). The poultry industry is a significant economic activity in 
these two prefectures, generating substantial income [15]. These areas were selected due to the 
large number of poultry farms and the previous H5N1 avian influenza outbreak.

Population and data collection
We included all workers who were present on the farms and who agreed to participate in the 
study. They included veterinarians, poultry breeders, egg collectors, managers, animal feed 
managers and farm workers. Data were collected using a standardized questionnaire based 
on the WHO fact sheet on avian influenza [16] and a study of workers in the Italian poultry 
industry [17]. The questionnaire was administered face-to-face to the participants. The data 

Fig 1.  Map of districts affected by avian influenza in the Coyah and Forecariah prefectures.

https://doi.org/10.1371/journal.pone.0320890.g001
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collected included socio-demographic and occupational characteristics such as age, sex, edu-
cation, role or occupation on the farm (farm owner or employee), general knowledge of avian 
influenza, and prevention practices. Additional questions assessed the source of information. 
Respondents’ knowledge was evaluated using 35 questions on the definition, modes of trans-
mission, and prevention measures for H5N1 avian influenza. Each correct answer was scored 
‘1’, while incorrect answers or “don’t know” were scored ‘0’. Scores were summed and catego-
rized according to modified Bloom’s Taxonomy criteria [18]: good knowledge if the score was ≥ 
70%, otherwise poor knowledge. Participants’ practices were assessed using eight questions on 
preventive measures, with responses rated on a scale of 1 to 5 (never, rarely, sometimes, often, 
always). The practice score was calculated by summing responses and categorized as good prac-
tice if the score was ≥  70% of the total (40 points); otherwise, practices were classified as poor.

Statistical analysis
Categorical variables were summarized as percentages, while quantitative variables were 
described using median and interquartile ranges. Bivariate statistical analyses (Chi-square test 
or Fisher’s exact test) were conducted to compare the proportions of poultry farm workers’ 
knowledge levels regarding the definition, transmission modes, at-risk professional groups, 
and avian influenza prevention measures, as well as their practice levels on poultry farms, 
in relation to socio-demographic and professional characteristics (p-value <  0.05 indicating 
significant association).

Additive generalized linear models, GAM (a special case of supervised learning models 
of multilayer perceptron-type neural networks under certain conditions [19] were used to 
identify the determinants of good knowledge and good practices of poultry farm workers 
concerning their socio-demographic characteristics. The agnostic model follows them, cumu-
lative local effects [20,21], whose outputs are in graphical form to facilitate the interpretation 
of these determinants. The implementation steps of this hybrid multivariate approach are: (i) 
Subdivision of each dataset, 70% as training data and 30% as test data; (ii) application of the 
Random Over-Sampling (ROSE) technique to balance the initially unbalanced binary classes 
with the function “ovun. sample’‘ function of the “ROSE’‘ package; (iii) implementation of 
GAM with flexible curves on the training data using the “gam’‘ function of the “mgcv’‘ pack-
age and determination of the best model that best fits the test data based on the lowest Akaike 
Information Criterion (AIC) and finally (iv) implementation of ALE on the test data with the 
“ale’‘ function of the “ale’‘ package. R 4.2.2 was used to process and analyze the data. The map 
was created with QGIS software (source of administrative boundaries map layer: https://gadm.
org/, link to the GADM license: https://gadm.org/license.html).

Ethical considerations
The National Health Research Ethics Committee approved the protocol (088/CNERS/23). 
An information note explained the study’s objectives and expected outcomes. No personal 
identifying information was collected to ensure anonymity and confidentiality; only the prin-
cipal investigator had access to the data. Each participant provided voluntary written consent 
before participating in the study.

Results

Socio-demographic characteristics of farm workers
The Prefecture Livestock Directorates of Coyah and Forecariah surveyed 224 poultry farms, of 
which 107 were reportedly infected with the highly pathogenic H5N1 avian influenza virus.

https://gadm.org/
https://gadm.org/
https://gadm.org/license.html
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This study included 122 farms, with 326 individuals participating in the survey, 193 of 
whom worked on poultry farms in Coyah and 133 in Forecariah. Participants were predom-
inantly male (93.9%) and young, with a median age of 30 years (IQR: 25-38). More than half 
(58%) of the respondents were married, and 63.8% had attended school.

Over two-thirds (68.7%) of respondents had been involved in poultry farming for less than 
five years. Participants were primarily poultry farmers (62.3%), managers (17.5%), poul-
try technicians (13.8%) and veterinarians (4.6%). Over half of the participants (54.9%) had 
received information about avian influenza, 40.8% of whom received it several months ago 
and 58.7% several years ago. The primary sources of information were healthcare profession-
als (27.9%), colleagues and friends (23.3%), employers (22.7%) and the media (19%). Addi-
tionally, the vast majority of participants (92.9%) expressed a need for information on avian 
influenza, particularly regarding preventive measures (70.9%), epidemiology (69.6%), modes 
of transmission (54.9%), clinical features (40.2%) and case management (39%) (Table 1).

Knowledge and practices of poultry workers about H5N1 avian influenza
Overall knowledge.  More than half of the participants (57.1%) had a low level of 

knowledge about avian influenza. Most respondents were unaware of how to define H5N1 
avian influenza or its modes of transmission (67.2%). Conversely, over half of the respondents 
(55.2%) had a good understanding of the occupational groups at risk of contracting the avian 
flu virus, and 63.5% were knowledgeable about preventive measures (Fig 2).

Knowledge of the definition and modes of transmission
The participants’ knowledge of the definition and modes of transmission of H5N1 avian 
influenza varied by age group (p < 0.004). Those over 30 years demonstrated good knowledge 
of the definition and transmission methods than younger participants. Likewise, respondents 
who had attended school (41.3%) exhibited a higher level of knowledge regarding the defini-
tion and transmission methods of H5N1 avian influenza than those without formal education 
(17.8%) (p <  0.001). Among farm workers, veterinarians and managers had superior knowl-
edge of the definition and transmission methods compared to their peers in other roles (p <  
0.001) (Table 2).

Knowledge of professional groups at risk
Regarding knowledge of at-risk professional groups, over 50% of participants aged 31-40 and 
those over 40 demonstrated good awareness of at-risk groups. Conversely, participants aged 
under 25 exhibited low knowledge of these groups. The difference between age categories was 
statistically significant (p < 0.003). Additionally, the level of knowledge regarding occupational 
groups at risk varied significantly based on the education and occupation of the participants 
on the farm (p < 0.001). Approximately 55% of participants who attended school had a good 
understanding of the occupational groups at risk of H5N1 avian influenza infection, com-
pared to 27.1% of those who did not attend school. Moreover, more than two-thirds of veter-
inarians and managers showed a good understanding of the occupational groups at risk. At 
the same time, poultry farmers (36.9%) and poultry technicians (28.9%) demonstrated lower 
levels of knowledge (Table 2).

Knowledge of prevention measures
Knowledge of prevention measures for H5N1 avian influenza infection was significantly asso-
ciated with participants’ age, education, and occupation on the farm (p < 0.001). Participants 
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Table 1.  Socio-demographic and occupational features and level of information of workers on H5N1 avian influ-
enza infection in Coyah and Forecariah prefectures, 2023.

Characteristics Overall
N =  326 (%)

Gender
 � Male 306 (93.9)
 � Female 20 (6.1)
Age (years)
 � <25 78 (23.9)
 � 25–30 98 (30.1)
 � 31–40 89 (27.3)
 � >40 61 (18.7)
Marital status
 � Unmarried 137 (42.0)
 � Married 189 (58.0)
Education
 � Unschooled 118 (36.2)
 � Schooled 208 (63.8)
Occupation on the farm
 � Veterinarian 15 (4.6)
 � Poulterer 203 (62.3)
 � Poultry technician 45 (13.8)
 � Manager 57 (17.5)
 � Support functions 6 (1.8)
Year of experience
 � <5 years 224 (68.7)
 � 5 years and over 102 (31.3)
Farm status
 � Infected farm 104 (31.9)
 � Uninfected farm 222 (68.1)
Information about influenza avian received previously
 � No 147 (45.1)
 � Yes 179 (54.9)
When this information on influenza avian was received
 � 3 to 4 weeks 1 (0.6)
 � Several months ago 73 (40.8)
 � Several years ago 105 (58.7)
Sources of information
 � Medias 62 (19.0)
 � Employer 74 (22.7)
 � Internet/Social networks 18 (5.5)
 � Magazines 1 (0.3)
 � Friends/Colleagues/Family 76 (23.3)
 � Healthcare workers 91 (27.9)
 � Ministry/ Livestock Department 13 (4.0)
Information needs on influenza avian
 � No 23 (7.1)
 � Yes 303 (92.9)
Types/categories of needed information

(Continued)
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aged 25 years and older demonstrated a good understanding of prevention measures com-
pared to those under 25. Approximately 72% of participants who had attended school dis-
played a good knowledge of H5N1 avian influenza infection prevention measures, compared 
to 49.2% of those who had not. Furthermore, participants exhibited good knowledge of pre-
ventive measures regardless of their occupation on the farm, with higher proportions among 
veterinarians (93.3%) and farm managers (82.5%) (Table 2).

Practices
Our results indicated that good practices were observed as the number of hours worked 
increased (p < 0.001). However, poor practices were prevalent among the younger age groups, 
particularly those under 30. Participants who had attended school also recorded higher poor 
practice scores (68.8%) than those who had not. Furthermore, regardless of the worker’s occu-
pation on the farm, the poor practice scores were nearly identical across all groups (p > 0.9).

Workers with fewer years of experience recorded the highest poor practice score (68.8%) 
compared to those with more experience. Conversely, individuals working on farms infected 
with avian influenza exhibited a higher score for good practices (37.5%) than those on non-
infected farms (28.8%) (Table 3).
The graphs in Fig 3 visualise the differences and trends in the accumulation of local effects 
of farm workers’ socio-demographic and occupational characteristics on their knowledge of 

Characteristics Overall
N =  326 (%)

 � Epidemiology 227 (69.6)
 � Prevention measures 231 (70.9)
 � Mode of transmission 179 (54.9)
 � Clinical characteristics 131 (40.2)
 � Management 127 (39.0)

https://doi.org/10.1371/journal.pone.0320890.t001

Table 1.  (Continued)

Fig 2.  Poultry workers’ overall knowledge regarding the definition and modes of transmission, at-risk profes-
sional groups, and preventive measures for avian influenza.

https://doi.org/10.1371/journal.pone.0320890.g002

https://doi.org/10.1371/journal.pone.0320890.t001
https://doi.org/10.1371/journal.pone.0320890.g002
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avian influenza. Age, education and type of occupation are significant factors in this knowl-
edge. Workers over 40 years had a higher cumulative effect than other age groups, indicating 
they had more knowledge of the disease than other age groups. Educated people have a differ-
entiated knowledge from the uneducated. Veterinarians and farm managers showed a higher 
cumulative effect than other poultry workers.

The graphs in Fig 4 present information on the determinants of poultry workers’ 
understanding of the definition and modes of transmission, the groups of professionals 
at risk, and avian influenza prevention measures based on their socio-demographic and 
professional characteristics. The analysis indicated that these workers’ significant determi-
nants of good practices were the number of farms managed, the number of working hours, 
and gender. Thus, participants managing multiple farms exhibited different practices than 
those working on a single farm. However, a strong non-linear association was observed 
between the number of hours worked and farming practices. Overall, it should be noted 
that as the number of hours worked increased, fewer good practices were observed. Sim-
ilarly, gender differences reveal that compliance with practices is higher among women 
than men.

Discussion
This study examined the knowledge and practices related to avian influenza among poultry 
farm workers in the rural areas of Guinea. Conducted in a non-epidemic context, it aimed 

Table 2.  Poultry workers’ knowledge of the definition and modes of transmission, professionals at risk, and avian influenza prevention measures.

Characteristic Definition and modes of transmission Risk professional group Prevention measures
Low
n =  219 (%)

Good
n =  107 (%)

p Low
n =  180 (%)

Good
n =  146 (%)

p Low
n =  119 (%)

Good
n =  207 (%)

p

Gender 0.4 0.6 0.9
 � Male 204 (66.7) 102 (33.3) 170 (55.6) 136 (44.4) 112 (36.6) 194 (63.4)
 � Female 15 (75.0) 5 (25.0) 10 (50.0) 10 (50.0) 7 (35.0) 13 (65.0)
Age (years) 0.004 0.003 <0.001
 � <25 64 (82.1) 14 (17.9) 57 (73.1) 21 (26.9) 46 (59.0) 32 (41.0)
 � 25–30 67 (68.4) 31 (31.6) 52 (53.1) 46 (46.9) 33 (33.7) 65 (66.3)
 � 31–40 50 (56.2) 39 (43.8) 41 (46.1) 48 (53.9) 19 (21.3) 70 (78.7)
 � >40 38 (62.3) 23 (37.7) 30 (49.2) 31 (50.8) 21 (34.4) 40 (65.6)
Education <0.001 <0.001 <0.001
 � Unschooled 97 (82.2) 21 (17.8) 86 (72.9) 32 (27.1) 60 (50.8) 58 (49.2)
 � Schooled 122 (58.7) 86 (41.3) 94 (45.2) 114 (54.8) 59 (28.4) 149 (71.6)
Occupation on the farm <0.001 <0.001 <0.001
 � Veterinarian 6 (40.0) 9 (60.0) 3 (20.0) 12 (80.0) 1 (6.7) 14 (93.3)
 � Poulterer 153 (75.4) 50 (24.6) 128 (63.1) 75 (36.9) 88 (43.3) 115 (56.7)
 � Poultry technician 40 (88.9) 5 (11.1) 32 (71.1) 13 (28.9) 18 (40.0) 27 (60.0)
 � Manager 14 (24.6) 43 (75.4) 11 (19.3) 46 (80.7) 10 (17.5) 47 (82.5)
 � Support functions 6 (100.0) 0 (0.0) 6 (100.0) 0 (0.0) 2 (33.3) 4 (66.7)
Year of experience 0.10 0.13 0.4
 � <5 years 157 (70.1) 67 (29.9) 130 (58.0) 94 (42.0) 85 (37.9) 139 (62.1)
 � 5 years and over 62 (60.8) 40 (39.2) 50 (49.0) 52 (51.0) 34 (33.3) 68 (66.7)
Farm status 0.8 0.7 0.082
 � Infected farm 69 (66.3) 35 (33.7) 56 (53.8) 48 (46.2) 45 (43.3) 59 (56.7)
 � Uninfected farm 150 (67.6) 72 (32.4) 124 (55.9) 98 (44.1) 74 (33.3) 148 (66.7)

https://doi.org/10.1371/journal.pone.0320890.t002

https://doi.org/10.1371/journal.pone.0320890.t002
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to raise workers’ awareness of zoonotic diseases such as avian influenza, emphasizing their 
danger to both animal and human health. The aim is for these results to be considered in 
designing interventions aimed at improving their knowledge and practices to prepare them 
better to deal with the emergence and re-emergence of zoonotic diseases such as avian flu. To 
our knowledge, this study is the first to evaluate the knowledge and practices of poultry farm 
workers regarding avian influenza in Guinea.

The results of this study indicated that more than half of the respondents had heard about 
avian influenza several years before the recent outbreak. Their primary sources of informa-
tion were health workers, friends, fellow farmers, and employers. This can be attributed to 
the effective collaboration between animal health officials and the managers and owners of 
various farms, facilitated by an information and communication platform established for this 
purpose since the onset of the epizootic. Additionally, some farms in these prefectures are 
located very close. A study in Indonesia also revealed that more than two-thirds (67.0%) of 
respondents had heard of avian infection. Their main sources of information included health 
workers (36.0%) and the media, particularly television (34.0%). Several other studies have 
identified television and radio as the primary sources of information [20–24]. In a previous 

Table 3.  Practices of poultry workers on farms in Coyah and Forecariah, 2023.

Characteristic Practice p-value
Poor Practice Good practice
N =  223 N =  103

Usual number of farm 0.8
 � >1 11 (73.3%) 4 (26.7%)
 � 1 212 (68.2%) 99 (31.8%)
Number of hours worked 10.00 (9.00, 12.00) 11.00 (10.00, 12.00) <0.001
Gender 0.032
 � Male 205 (67.0%) 101 (33.0%)
 � Female 18 (90.0%) 2 (10.0%)
Age (years) 0.4
 � <25 57 (73.1%) 21 (26.9%)
 � 25–30 70 (71.4%) 28 (28.6%)
 � 31–40 55 (61.8%) 34 (38.2%)
 � >40 41 (67.2%) 20 (32.8%)
Education 0.9
 � Unschooled 80 (67.8%) 38 (32.2%)
 � Schooled 143 (68.8%) 65 (31.3%)
Number of years worked 0.8
 � <5 years 154 (68.8%) 70 (31.3%)
 � 5 years and over 69 (67.6%) 33 (32.4%)
Type of occupation >0.9
 � Veterinarian 10 (66.7%) 5 (33.3%)
 � Poulterer 140 (69.0%) 63 (31.0%)
 � Poultry technician 31 (68.9%) 14 (31.1%)
 � Manager 38 (66.7%) 19 (33.3%)
 � Support functions 4 (66.7%) 2 (33.3%)
Farm status 0.12
 � Infected farm 65 (62.5%) 39 (37.5%)
 � Uninfected farm 158 (71.2%) 64 (28.8%)

https://doi.org/10.1371/journal.pone.0320890.t003

https://doi.org/10.1371/journal.pone.0320890.t003
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study, greater knowledge was observed among those whose information sources were health 
professionals and employers [17].

In this study, the overall level of knowledge was relatively low. The workers demonstrated 
a limited understanding of avian influenza, particularly regarding its definition and modes of 
transmission; however, the majority exhibited a good awareness of the occupational groups 
at risk of contracting the virus and the preventive measures. This may be attributed, on one 
hand, to their being confronted with this epizootic for the first time and, on the other hand, to 
the fact that most of these workers had less experience in this field.

Educated workers demonstrated a good understanding of the definition, modes of trans-
mission, occupational groups at risk, and preventive measures. This finding aligns with a 
study conducted in Indonesia, which reported that the majority of participants had a solid 
understanding of avian infection as a contagious disease transmissible from birds to other 
birds, animals, or humans [25]. Previous studies of poultry farmers in Italy, Nigeria, and 
China found that knowledge of HPAI was significantly higher among those with greater edu-
cational attainment and those perceived to be more susceptible to the infection [26–29].

Fig 3.  Cumulative local effects on the knowledge of poultry farm personnel in Coyah and Forecariah.

https://doi.org/10.1371/journal.pone.0320890.g003

https://doi.org/10.1371/journal.pone.0320890.g003
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Regarding the workers’ occupation on farms, poultry farmers and technicians exhibited 
lower knowledge of the definition and modes of transmission compared to other profession-
als, whereas veterinarians and managers demonstrated a good understanding of the occupa-
tional groups at risk (p < 0.001) and prevention measures. This discrepancy was likely due to 
their greater awareness of poultry diseases in general and avian influenza in particular, partly 
resulting from their higher level of education. However, the gaps in knowledge are worrying 
and represent a limitation in disease management in these localities. Future campaigns should, 
therefore, focus specifically on raising awareness and training all poultry workers. Regarding 
workers’ behaviour, regardless of their profession or role on the farm, poor practices were 
observed among most workers, particularly the younger ones. This may be attributed to their 
limited experience in the poultry industry. Conversely, those who worked on farms previously 
infected with avian influenza had a higher good practice score (37.5%) than those on non-
infected farms (28.8%). This could be explained by the fact that the former had already faced 
this epizootic, which caused significant economic losses, making them more aware of the 
importance of adopting good safety practices.

Fig 4.  Cumulative local effects on the practices of poultry farm personnel in Coyah and Forecariah.

https://doi.org/10.1371/journal.pone.0320890.g004

https://doi.org/10.1371/journal.pone.0320890.g004
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This study has several limitations. Firstly, it could not be conducted on all the poultry 
farms listed by the national veterinary services, not only due to the impact of the previous 
epizootic, which led to the closure of several farms in these two prefectures but also because 
some farmers were reluctant to participate in the study. Furthermore, our participants were 
not questioned about the reasons for their attitudes toward avian influenza or their vaccina-
tion of avian flu status. Additionally, no objective observations, such as direct observations, 
were collected to confirm self-reported behaviour. Consequently, all these limitations could be 
addressed in future studies.

Conclusion
The study revealed a low level of knowledge and poor practices among poultry farm work-
ers despite the outbreak of the avian influenza epizootic. The high demand for additional 
information on avian influenza evoked by these workers should be considered in the design 
of interventions targeting high-risk workers to improve their knowledge and practices and 
better prepare them to cope with the emergence and re-emergence of zoonoses such as avian 
influenza.

Supporting information
S1 Data.  The Excel spreadsheet contains, in separate sheets, data on respondents’ charac-
teristics, knowledge and practices, as well as data for Figures 2, 3 and 4. 
(XLSX)

Acknowledgments
The authors thank the National Veterinary Services Department and the authorities of Coyah 
and Forecariah prefectural directorates for their invaluable assistance in conducting this 
study. Additionally, the contributions of the trainees and focal points in identifying poultry 
farms and collecting data are sincerely appreciated. We thank Dr Foromo Timothée Béavogui 
(CEA-PCMT) for editing the manuscript.

Author contributions
Conceptualization: Maladho Diaby, Abdoulaye Touré.
Data curation: Maladho Diaby, Abdoulaye Touré.
Formal analysis: Maladho Diaby, Salifou Talassone Bangoura, Castro Gbêmêmali 

Hounmenou.
Investigation: Maladho Diaby, Aly Badara Touré, Kouramoudou Bereté.
Methodology: Maladho Diaby, Salifou Talassone Bangoura, Abdoulaye Touré.
Project administration: Alioune Camara, Abdoulaye Touré.
Supervision: Maladho Diaby, Alioune Camara, Abdoulaye Touré.
Validation: Maladho Diaby, Alioune Camara, Abdoulaye Touré.
Visualization: Abdoulaye Touré.
Writing – original draft: Maladho Diaby.
Writing – review & editing: Salifou Talassone Bangoura, Castro Gbêmêmali Hounmenou, 

Kadio Jean-Jacques Olivier Kadio, Kouramoudou Bereté, Emile Faya Bongono, 
Sidikiba Sidibé, Alexendre Delamou, Alioune Camara, Alpha-Kabinet Keita, 
Abdoulaye Touré.

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0320890.s001


PLOS ONE | https://doi.org/10.1371/journal.pone.0320890  March 27, 2025 13 / 14

PLOS ONE Knowledge and practices of poultry workers regarding avian influenza in Guinea

References
	 1.	 Fasanmi OG, Odetokun IA, Balogun FA, Fasina FO. Public health concerns of highly pathogenic 

avian influenza H5N1 endemicity in Africa. Vet World. 2017;10(10):1194–204. https://doi.org/10.14202/
vetworld.2017.1194-1204 PMID: 29184365

	 2.	 Makalo MRJ, Dundon WG, Settypalli TBK, Datta S, Lamien CE, Cattoli G, et al. Highly patho-
genic avian influenza (A/H5N1) virus outbreaks in Lesotho, May 2021. Emerg Microbes Infect. 
2022;11(1):757–60. https://doi.org/10.1080/22221751.2022.2043729 PMID: 35171076

	 3.	 Peiris JSM, de Jong MD, Guan Y. Avian influenza virus (H5N1): a threat to human health. Clin Micro-
biol Rev. 2007;20(2):243–67. https://doi.org/10.1128/CMR.00037-06 PMID: 17428885

	 4.	 Roy Chowdhury I, Yeddula SGR, Kim S-H. Pathogenicity and Transmissibility of North American H7 
Low Pathogenic Avian Influenza Viruses in Chickens and Turkeys. Viruses. 2019;11(2):163. https://doi.
org/10.3390/v11020163 PMID: 30781528

	 5.	 WOAH. Implementation of standards: the Observatory Annual Report. In: WOAH - World Organisation 
for Animal Health [Internet]. 2022. [cited 4 Feb 2025]. Available: https://www.woah.org/en/what-we-do/
standards/observatory/implementation-of-standards-the-observatory-annual-report/.

	 6.	 World Health Organization. Cumulative number of confirmed human cases for avian influenza 
A(H5N1) reported to WHO, 2003-2024. 12 December 2024. [cited 10 Feb 2025]. Available: https://
www.who.int/publications/m/item/cumulative-number-of-confirmed-human-cases-for-avian-influenza-
a(h5n1)-reported-to-who--2003-2024--20-december-2024

	 7.	 Beigel JH, Farrar J, Han AM, Hayden FG, Hyer R, de Jong MD, et al. Avian influenza A (H5N1) infec-
tion in humans. N Engl J Med. 2005;353(13):1374–85. https://doi.org/10.1056/NEJMra052211 PMID: 
16192482

	 8.	 Fusade-Boyer M, Pato PS, Komlan M, Dogno K, Jeevan T, Rubrum A, et al. Evolution of highly patho-
genic avian influenza A(H5N1) Virus in Poultry, Togo, 2018. Emerg Infect Dis. 2019;25(12):2287–9. 
https://doi.org/10.3201/eid2512.190054 PMID: 31742528

	 9.	 Monamele CG, Y P, Karlsson EA, Vernet M-A, Wade A, Okomo M-CA, et al. Evidence of exposure and 
human seroconversion during an outbreak of avian influenza A(H5N1) among poultry in Cameroon. Emerg 
Microbes Infect. 2019;8(1):186–96. https://doi.org/10.1080/22221751.2018.1564631 PMID: 30866772

	10.	 Ministère de l’Agriculture et de l’Elevage. Rapport de situation. Guinée; 2022 Aug. Report No.: 008.

	11.	 Direction Nationale des Services Vétérinaires. Ministère de l’Agriculture et de l’Elevage. Situation de 
l’influenza avaire hautement pathogène (Grippe aviaire) H5N1.Préfectures de Coyah et Forecariah. 
Guinée; 2022 08. Report No.: 68.

	12.	 Woldehanna S, Zimicki S. An expanded One Health model: integrating social science and One Health 
to inform study of the human-animal interface. Soc Sci Med. 2015;129:87–95. https://doi.org/10.1016/j.
socscimed.2014.10.059 PMID: 25464873

	13.	 Fatiregun AA, Saani MM. Knowledge, attitudes and compliance of poultry workers with preventive 
measures for avian influenza in Lagelu, Oyo State, Nigeria.

	14.	 de Jong MD, Bach VC, Phan TQ, Vo MH, Tran TT, Nguyen BH, et al. Fatal avian influenza A (H5N1) 
in a child presenting with diarrhea followed by coma. N Engl J Med. 2005;352(7):686–91. https://doi.
org/10.1056/NEJMoa044307 PMID: 15716562

	15.	 Bureau de Stratégie et de Développement, Ministère de l’Elevage et des Productions Animales de 
Guinée. Présentation Sectorielle: Elevage, 2014.pdf. Available: https://www.invest.gov.gn/communica-
tion/elevageetpeche/8.pdf

	16.	 World Health Organization. Public Health Interventions for Prevention and Control of Avian Influenza. 
A manual for improving biosecurity in the food supply chain: focusing on live animal markets. New 
Delhi: Regional Office for South-East Asia. 2006.

	17.	 Abbate R, Di Giuseppe G, Marinelli P, Angelillo IF. Knowledge, attitudes, and practices of avian 
influenza, poultry workers, Italy. Emerg Infect Dis. 2006;12(11):1762–5. https://doi.org/10.3201/
eid1211.060671 PMID: 17283632

	18.	 Islam A, Islam S, Amin E, Shano S, Samad MA, Shirin T, et al. Assessment of poultry rearing prac-
tices and risk factors of H5N1 and H9N2 virus circulating among backyard chickens and ducks in 
rural communities. PLoS One. 2022;17(10):e0275852. https://doi.org/10.1371/journal.pone.0275852 
PMID: 36219598

	19.	 Hounmenou CG, Gneyou KE, Glele Kakaï RL. A Formalism of the General Mathematical Expression 
of Multilayer Perceptron Neural Networks. 2021. https://doi.org/10.20944/preprints202105.0412.v1

	20.	 Xiang N, Shi Y, Wu J, Zhang S, Ye M, Peng Z, et al. Knowledge, attitudes and practices (KAP) 
relating to avian influenza in urban and rural areas of China. BMC Infect Dis. 2010;10:34. https://doi.
org/10.1186/1471-2334-10-34 PMID: 20170542

https://doi.org/10.14202/vetworld.2017.1194-1204
https://doi.org/10.14202/vetworld.2017.1194-1204
http://www.ncbi.nlm.nih.gov/pubmed/29184365
https://doi.org/10.1080/22221751.2022.2043729
http://www.ncbi.nlm.nih.gov/pubmed/35171076
https://doi.org/10.1128/CMR.00037-06
http://www.ncbi.nlm.nih.gov/pubmed/17428885
https://doi.org/10.3390/v11020163
https://doi.org/10.3390/v11020163
http://www.ncbi.nlm.nih.gov/pubmed/30781528
https://www.woah.org/en/what-we-do/standards/observatory/implementation-of-standards-the-observatory-annual-report/
https://www.woah.org/en/what-we-do/standards/observatory/implementation-of-standards-the-observatory-annual-report/
https://www.who.int/publications/m/item/cumulative-number-of-confirmed-human-cases-for-avian-influenza-a(h5n1)-reported-to-who--2003-2024--20-december-2024
https://www.who.int/publications/m/item/cumulative-number-of-confirmed-human-cases-for-avian-influenza-a(h5n1)-reported-to-who--2003-2024--20-december-2024
https://www.who.int/publications/m/item/cumulative-number-of-confirmed-human-cases-for-avian-influenza-a(h5n1)-reported-to-who--2003-2024--20-december-2024
https://doi.org/10.1056/NEJMra052211
http://www.ncbi.nlm.nih.gov/pubmed/16192482
https://doi.org/10.3201/eid2512.190054
http://www.ncbi.nlm.nih.gov/pubmed/31742528
https://doi.org/10.1080/22221751.2018.1564631
http://www.ncbi.nlm.nih.gov/pubmed/30866772
https://doi.org/10.1016/j.socscimed.2014.10.059
https://doi.org/10.1016/j.socscimed.2014.10.059
http://www.ncbi.nlm.nih.gov/pubmed/25464873
https://doi.org/10.1056/NEJMoa044307
https://doi.org/10.1056/NEJMoa044307
http://www.ncbi.nlm.nih.gov/pubmed/15716562
https://www.invest.gov.gn/communication/elevageetpeche/8.pdf
https://www.invest.gov.gn/communication/elevageetpeche/8.pdf
https://doi.org/10.3201/eid1211.060671
https://doi.org/10.3201/eid1211.060671
http://www.ncbi.nlm.nih.gov/pubmed/17283632
https://doi.org/10.1371/journal.pone.0275852
http://www.ncbi.nlm.nih.gov/pubmed/36219598
https://doi.org/10.20944/preprints202105.0412.v1
https://doi.org/10.1186/1471-2334-10-34
https://doi.org/10.1186/1471-2334-10-34
http://www.ncbi.nlm.nih.gov/pubmed/20170542


PLOS ONE | https://doi.org/10.1371/journal.pone.0320890  March 27, 2025 14 / 14

PLOS ONE Knowledge and practices of poultry workers regarding avian influenza in Guinea

	21.	 Chen S, Li Z, Hu M, Guo S, Wu J, Wang B, et al. Knowledge, Attitudes, and Practices (KAP) Relating 
to Avian Influenza (H10N8) among Farmers’ Markets Workers in Nanchang, China. PLoS One. 
2015;10(5):e0127120. https://doi.org/10.1371/journal.pone.0127120 PMID: 25993111

	22.	 Olsen SJ, Laosiritaworn Y, Pattanasin S, Prapasiri P, Dowell SF. Poultry-handling practices during 
avian influenza outbreak, Thailand. Emerg Infect Dis. 2005;11(10):1601–3. https://doi.org/10.3201/
eid1110.041267 PMID: 16318704

	23.	 Manabe T, Tran TH, Doan ML, Do THV, Pham TPT, Dinh TTH, et al. Knowledge, attitudes, practices 
and emotional reactions among residents of avian influenza (H5N1) hit communities in Vietnam. 
PLoS One. 2012;7(10):e47560. https://doi.org/10.1371/journal.pone.0047560 PMID: 23094063

	24.	 Neupane D, Khanal V, Ghimire K, Aro AR, Leppin A. Knowledge, attitudes and practices related to 
avian influenza among poultry workers in Nepal: a cross sectional study. BMC Infect Dis. 2012;12:76. 
https://doi.org/10.1186/1471-2334-12-76 PMID: 22458535

	25.	 Rehman S, Shehzad A, Andriyani LD, Effendi MH, Abadeen ZU, Ilyas Khan M, et al. A cross-
sectional survey of avian influenza knowledge among poultry farmworkers in Indonesia. PeerJ. 
2023;11:e14600. https://doi.org/10.7717/peerj.14600 PMID: 36684680

	26.	 Di Giuseppe G, Abbate R, Albano L, Marinelli P, Angelillo IF. A survey of knowledge, attitudes and 
practices towards avian influenza in an adult population of Italy. BMC Infect Dis. 2008;8:36. https://doi.
org/10.1186/1471-2334-8-36 PMID: 18366644

	27.	 Abdullahi MI, Oguntunde O, Habib AG. Knowledge, Attitudes, and Practices of Avian Influenza among 
Poultry traders in Nigeria. The Internet J Infect Dis. 2009;8. https://ispub.com/IJID/8/2/5233

	28.	 Fasina FO, Bisschop SPR, Ibironke AA, Meseko CA. Avian influenza risk perception among poultry 
workers, Nigeria. Emerg Infect Dis. 2009;15(4):616–7. https://doi.org/10.3201/eid1504.070159 PMID: 
19331751

	29.	 Yu Q, Liu L, Pu J, Zhao J, Sun Y, Shen G, et al. Risk perceptions for avian influenza virus infec-
tion among poultry workers, China. Emerg Infect Dis. 2013;19(2):313–6. https://doi.org/10.3201/
eid1902.120251 PMID: 23343592

https://doi.org/10.1371/journal.pone.0127120
http://www.ncbi.nlm.nih.gov/pubmed/25993111
https://doi.org/10.3201/eid1110.041267
https://doi.org/10.3201/eid1110.041267
http://www.ncbi.nlm.nih.gov/pubmed/16318704
https://doi.org/10.1371/journal.pone.0047560
http://www.ncbi.nlm.nih.gov/pubmed/23094063
https://doi.org/10.1186/1471-2334-12-76
http://www.ncbi.nlm.nih.gov/pubmed/22458535
https://doi.org/10.7717/peerj.14600
http://www.ncbi.nlm.nih.gov/pubmed/36684680
https://doi.org/10.1186/1471-2334-8-36
https://doi.org/10.1186/1471-2334-8-36
http://www.ncbi.nlm.nih.gov/pubmed/18366644
https://ispub.com/IJID/8/2/5233
https://doi.org/10.3201/eid1504.070159
http://www.ncbi.nlm.nih.gov/pubmed/19331751
https://doi.org/10.3201/eid1902.120251
https://doi.org/10.3201/eid1902.120251
http://www.ncbi.nlm.nih.gov/pubmed/23343592

