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Abstract

Background.

Avian influenza (Al), especially the highly pathogenic form, poses a serious threat to global public
health. Awareness and protective behaviours among the general publiepublic, as-well-asparticularly

the high-risk populations, are essential for prevention and control. The purpose of this study is to
determine the Al knowledge and practices of poultry farm workers in Indonesia.

Methods.

This online cross-sectional study included 200 men and women, aged [from| 18 to 50 years
—aged—20-—50—years, who working on poultry farms in Indonesia. lt-used-aA pre-designed+.
standardised questionnaire containing six demographic questions, 14 questions on knowledge, and
seven questions for practices, was used. The questionnaire was distributed via the WhatsApp and
email platforms. Data were analysed using theFhe Chi-square and Fisher Exact tests-werensed-to
Results.

The findings depicted that more than two—hhirds half (67%) of the respondents had-have heard of /{commented [SA2]: Respected 3™ reviewer suggestion]
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Al Their primary sources of information were health workers (36%) and TV (34%). A majority of




The study revealed-concluded that the poultry workers had-have a-good knowledge regarding] Al
X

the participants (91.33%) had-have good knowledge regarding Al as a contagious 1nfect10n t—h—d—t—lﬁ
transmittedable from birds to other birds. animals, or humans, ;
and—birds—to—birds: A total of 76.8% of the respondents believe that poultry workers and

/{Commented [SA3]: According to respected 3
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veterinarians were at high risk of contracting Al infection. On average (74.2%), the participants
believe that using face-masksfacemasks and washing hands with soap and water is a good practice
to prevent Al infections. Moreover, 78.5% of the respondents believe that properly disposing of
the dead birds can also prevent these infections from occurring or spreading. [The study participants

had a substantial relationship between their level of knowledge and their practices (p = 0.009). Commented [SA4]: added p value according
Conclusions respected to 3" reviewer suggestions
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t[ntroduction l /{ Commented [SA6]: according to Respected 31 }
Avian influenza (AI), commonly known as “bird-Bird Flu’ is a highly contagious viral infection YIS BIGGEEEE U HEND B (e e e
belonging to the family ‘Orthomyxoviridae’. It has the potential to harm-infect both birds and Commented [SA7]: Respected 1< reviewer SuggeStiO”}
humans. The strains of this virus can present themselves in a variety of ways, depending on their

virulence (OIE, 2020). The first case of the Al-highly pathogenic avian influenza H5N1 strainvirus

(HPAI H5N1) in a human was recorded in Hong Kong in 1997 (Yuen et al., 1998). and it was

thought that the live bird markets contributed to this outbreak (WHO 2007). -Individuals who

engage in the poultry industry or who interact directly with poultry may be more susceptible to Al

than the general public, and thus may function as a route for the transmission of Al into the general

population (Huang et al., 2015). [Accordinlg to a report published by the World Health Organization Commented [SA8]: According to Respected 3
reviewer suggestions we have corrected and updated
with new reference

on March 16, 2017, a total of 858 documented cases have resulted in 453 deaths in 16 countries

since 2003 (WHO, 2017). Human| deaths easesin developing countries such as China were at 100%

in 2003, but have since dropped to 50% in 2010. In Egypt, the rate of human deaths peaked at 56% Commented [SA9]: According to Respected 3

in 2003 and then dipped to 45% inby 2010. Since 2005, HPAI H5N1 has been found in a number REISTET SUGEESTan W e Silies! il SeiEnes by
N . N ; N . considering suitable place

of other Asian countries, including Afghanistan, Bangladesh, India, Myanmar, Pakistan, and most

reeentlv Bhutan and Nepal ( Tlmllsma & Mahat 2018). flihe—\RLHQ—Feeeféed-éBQ—haghl-yqaa{-hegeme

feeeﬂ%yea%&é\&ﬁH@—Z@H—}nghly pathogenlc avian influenza subtype HS5N1 has been endemlc to

poultry in Indonesia since 2003 and continues to cause substantial-significant social and economic

losses for both the poultry industry and backyard farms (Sumiarto & Arifin, 2008, WHO, 2011).

Poultry producers and the industry are suffering significant social and economic consequences

(Basuno, Yusdja, & Ilham, 2010; Rushton, Viscarra, Bleich, & McLeod, 2005. |As a result, ﬁ Commented [SA10]: Rephrases according to }
Indonesia has the highest human death rate for HPAI H5N1 in the world-)}-—Due-to-this-Indonesia Respected 3" reviewer suggestions

has-the world s highest human fatality rate for HPATHS5NY. From the first outbreak in|[August 2003 V{ Commented [SA11]: According to Respected 1t }

to May 2015, 199 (human) Al cases were conﬂrmed in Indonesia byusing laborator testing. In reviewer suggestion we have added month

WM%MWOf these, 165 were fatal These cases have been documented n

Bali, Sulawesi, Sumatra, Lombok and Java Island, with a majority of these being recorded in the
latter (WHO, 2015, Kurscheid et al. P015)). The Indonesian government has taken several measures

reviewer suggestions also added the reference here

Commented [SA12]: According to Respected 3
to avoid HPAIV, which has resulted in a decrease in disease outbreaks in poultry since 2012 (FAO,
2012) and a significant decline in human H5N1 infections since 2013 (WHO, 2017). In-this
regardMorris and-Jackson—et al., (2005) identified a number of factors that either directly or

1nd1rect1V help in the spread of thhlV pathogemc avian hnﬂuenza Vlﬂus —Mefﬂs—aﬂd—laekseﬂ Commented [SA13]: According to Respected third
L reviewer suggestions we have rewritten this section

’mtusrthroughout As1a {Mem&e&al—zé)%%These ﬁslefactors were: nsky handlmg and farming

activities likeincluding the; rearing of mixed-species poultry or in a free-range environment in rural

or urban locations, using of infeecontaminated vehicles and bird cages to transport live birds, and

insufficient/absence of biosecurity practices at live bird markets (LBMs). Human infections have

been associated with the handling of dead or sick poultry in H5N1-affected areas Hegan

indication that HSN1 illness in humans is spread primarily through infected birds (Neupane et al.,
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pfebably—happeﬂ—aga%(—lé&ma{—et—al—il@l%%Due to thesus obscw"ttlons h knowledge of Al

among poultry farm workers and other poultry industry stakeholders is vital for Al preventlon and Commented [SA14]: we have deleted this as

Respected 3™ reviewer suggest that this is not related
to the context

control—maﬂagemeﬂt in poultry and humans. Hus
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The data on the importance of knowledge in the context of a«lpaﬂéem-xé the influenza outbreak has

Commented [SA16]: we have removed the word
been less overwhelming. While some studies have discovered the benefits of protective behaviours pandemic according to Respected 3" reviewer

(Eastwood et al., 2009; Liao et al., 2011), others have not (Van der Weerd et al., 2011). /Accordin suggestions
to a prior study by MacMahon et al. (-2008), poultry workers who are exposed to infected birds, Commented [SA17]: we have added example

oult roducts, virus-contaminated objects, or environments have an occupational risk of crezadlliy 1o g seiste] 80 La oy SlgEeialis
infection with these viruses. Moreover, it was found that poultry workers at risk of Al virus
exposure include those operating in various poultry production systems or sectors, including
poultry farmers and their staff, etc (Leonard, 2009). However, from these studies, it was found that
poultry farm workers are the most susceptible to Al infections_if they are exposed to infected birds,

or virus-contaminated env1ronments or materlals —Mefeever—tt—was—seen—that—lérl—knewleelge—was /{ Formatted: Font color: Auto

eFal—ZLOB} Several ep1dem1ologlcal stud1es have been pubhshed to assess the risk factors for
HSNI infection in humans, especially when there is contact with poultry and poultry products

(Zhou et al., 2009; [Van| kerkhove et al., 2011; Van kerkhove et al., 2013). H-wasfoundseen-that Commented [SA18]: according to Respected 31

eExposure to this-Al virus has been linked to contact with contaminated poultry blood, bodily fluids reviewer suggestion references have been added
during food preparations, and working with poultry in markets or farms (Radwan et al., 2011).

In a study conducted in Kathmandu, Nepal, 38.7% of the butchers in the country had some
knowledge while 44.6% had good practices regarding inappropriate preventive behaviours related
to Al. However, none of the respondents showed sufficient knowledge or proper behaviour (Paudel,

Acharya & Adh1kar1 2013) Humaﬂ—éeath—e&ses—&kde«#elepmg—eeﬁﬂ&tes—s&eh—as—@hma—wefe—at

Commented [SA19]: we have added this sentence in
the starting of Introduction

NepalAmvHeee#éed—&ase&eﬁHéM—@mlsn&&Mahat—Z@l&—Prewous studies among poultry
farm workers in Italy, Nigeria, and China revealed that HP Alhigh knowledge of pathelogy was
considerably higher with educational attainment and among those who was-were perceived as being

more susceptible to this infection (Abbate et al., 2006; Fasina et al. 2009; Yu et al., 2013). Commented [SA20]: according to Respected 3
earlier study conducted in Indonesia among small-scale poultry farmers indicated that those with a Ifegiewef suggestions also added A study from
naonesia

greater understanding of HPAI symptoms are more likely to implement good practices regarding
the handling of poultry and poultry products and are more concerned about disease transmission
risks (Tiongco et al...Narrod IKebayashiSeott—& Nuryartene: 2011). Moreover, it appears that
urban poultry workers and consumers are more knowledgeable about HPAI than their rural
counterparts (Barennes et al., 2007; Fasina et al., 2009). These findings are not surprising,
considering poultry workers’ and dealers’ poor levels of education-tevels (Alders et al., 2009). In
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fact, in certain countries, there are no sufficient acceptable ffacﬂmes\ The poultry workers and - "[Commented [FF(21]: Facility for what?

)

traders are not involved in disease controlregulation-and kurveillancelprograms menitering, which {1 [SA22]: According to Respected 3¢
areis usually done by government organizations (Alders et al., 2009; Azhar et al., 2010). reviewer we have corrected with appropriate word
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In some countries, the impact of HPAL information sources. and education finitiatives| (.g.. mass /{Commented [SA23]: According to Respected 3

|

media, training, and community mobilization activities) on the knowledge of poultry workers or feviowerstdgestionsiwelliaveliowitelhicieenicnce
v1llagers have been explored i

kﬂew%edgehasleeea%edﬁﬁemeeetmmes(Azhar et al 2010 Barennes et al. 2007 Kursche1d
et al., 2015; Manabe et al., 2011; Neupane et al., 2012; Yu et al., 2013). The primary source of

HPALI information in Nigeria, Laos, and Vietnam was TV (Barennes et al., 2007; Fasina et al.,
2009; Manabe et al., 2011) whereas radio was more essential in Nepal (Neupane et al., 2012).

Similarly, previous studies conducted in Indonesia revealed that in the mass media, television is
the primary source of Al 1nformat10n (Tiongco %Hed—&ebaya%ﬂ%eeﬂ—&l\%&eﬂeu al.,

2011: Kurscheld et al., [2015D S s e e e s e e oo s o Ui Commented [SA24]: according to Respected 31
; ; reviewer suggestions also added A study from
Indonesia

awareness and safe practices regarding specific diseases or infections are critical for the—a

sueeessful pandemie-control prevention and successful control of outbreaks prevention (Dishman,

Stallknecht, & Cole, 2010; Van Nhu et al., 2020).
In light of the aboveis, the main objectives of the-this study are-were to 1) determine the levels of
knowledge and preventive practices among Indonesian poultry farm workers regarding Al and 2)

identify the factors related to the knowledge and practice of Al preventive behaviours, such as
sociodemographic traits and media usage.

The study’s findings are expected to help policymakers enhance Al knowledge and preventative
practices among poultry farm workers through educational initiatives (seminars, workshops) on
the same.

Materials & methods

Ethical considerations o [ Formatted: Font: Italic

The present study’s protocol was reviewed and approved by the Animal Care and Use Committee,
Faculty of the Veterinary Medicine, University of Airlangga, Surabaya under the approval letter
No:2.KE.096.07.2021. Participants were given verbal information about the study’s aims, purpose,
and structure, as well as assurances of confidentiality.

Study area and ) — | Formatted: Font: Italic

Jawa Tengah, Jawa Timur, and Lampung of Indonesia (Figure-1). reviewer suggestions we have separated the study

The current cross-sectional study was carried out in five different provinces: Banten| Jawa Barat, Commented [SA25]: According to Respected 3%
area and population
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This is a descriptive cross-sectional online survey conducted through a pre-designed questionnaire,

which targeting-targeted Indonesianﬁaeep-lé whe-werk-en-poultry farms workers in the different /{Commented [SA26]: Respected 15t reviewer }
provinces (Banten, Jawa Barat, Jawa Tengah, Jawa Timur, and Lampung) of Indonesia (Figure- SUREESTT

-1—1)

he| selected provinces were located on Java Island which represents 60% of the humans and

reviewer suggestions we have corrected and revised
this part

p%ees%mr%%(layer br01ler breeder and backyard) populatron of Indonesia

(Sumiarto & Arifin, 2008). f[n] comparison to other Indonesian islands, this island was more affected

Commented [SA27]: According to Respected 31
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by avian influenza infection due to the hrgh density ofpou]try and human populatron %emajeﬂ%y

The majority 125(62-5%)-of respondents 125 (62.5%) were from East Java province, beeause-ofof
the region that 18 charactenstre wrth —the-high density of poultry and human populatlon in %he

inclusion criteria was based on, all people (employee or farm owner), working en—at-in big

commercial poultry farms (broiler, breedere, and —[layerf); and backyard} poultry farms:—as—an /{Commented [SA29]: According to Respected 2 }
employeeorfarm-owner. The questionnaire was initially written in English but was translated into feviewerisidgestionsiweliavelconeciodiinisisenionce
the native language of the region (Bahasa Indonesia) to improve respondent accuracy, reduce

margins of error, and avoid confusion among respondents. The questionnaire was created using

Google Forms, which can be accessed by clicking on a link; the investigators disseminated it via

social media, such as WhatsApp, and electronic media, such as email._[The aim of the study was /{Commented [SA30]: We have added this sentence }
concisely briefexplained byprior to_obtaining an informed consent from each of the study according to Respected 3" reviewer suggestions
participants. before each participant fillines out the study questionnaire.

The Raosoft online calculator was used to calculate the sample size (Raosoft, 2015). The Raosoft

online calculator is specifically intended for population surveys to calculate sample size and

determine how many replies are required to achieve the desired confidence level with the margin

of error (usually 5 percent). As a result, it is strongly suggested that it be employed in such a study

while taking into account the population size. The overall number of poultry farm workers in

Indonesia \m@ estimated to be around 12 million (Ferlito & Respatiadi, 2019). We did notden't /{Commented [SA31]: Respected 15t reviewer }
know the precise population of poultry farm workers in the study provinces, so—wel-assume ERgdestion

therebut took an informed estimates of -areapproximately 20,000 poultry farm workers-there. As a

result, a minimum sample size of 377 was necessary to meet a 95 percent confidence level and a 5

percent margin of error. Heweverln total, we«h&w& sent the questionnaire to 450 people in order to /{Commented [SA32]: Respected 15t reviewer }
have a good response rate. EL9gestion

lhﬁ author used a number of Whatsapp groups belonging to local veterinary doctors'Whatsapp
sroups-to findidentify commercial and backyard poultry farms that already had contact information

34 reviewer suggestions we have revised these lines
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so that the study questionnaire could be sent to them.




227  this context, it is important to note that small-scale production farms were excluded from the study.
|228 The investigators kept track of veterinary doctors' these groups-and reminded them regularly
229  through WhatsApp and email as per the convenience of the respondents. The authors intended to

|230 reach as many outlets as possible to get reasonable and sufficient responses. Therefore, M/ Commented [SA34]: corrected according to
231  online questionnaire was forwarded to approximately 450 participants: of these, 210 respondents RESFEGEE S (2 e SR

232  filled the forms out kompletely‘ (46% response rate). Following this, the questionnaires were fully | Commented [FF(35]: If you said that 210 filled out
completely, why did you removed 10 again for not filling

out completely.

34 to be only 10 incomplete questionnaires, and these were removed from the final analysis.
235  Questionnaire Validation
236 A pilot study was conducted in the aforementioned provinces for two reasons: to ensure that the

E33 sent out for responses between August 11, 2021 to October 10, 2021. In the end, there were found

|237 questionnaires were comprehensive and to ensure the respondents were i willing to /{Commented [SA36]: Respected 15t reviewer
238  participate in the study. The questions were written in both languages (English and Indonesian suggestion

239 Bahasa). We proceeded and broadly distributed the survey after correcting any errors and
240  responding to minor suggestions concerning the language of the questions.
241 Data collection tools

42  The data collection tools were adopted from previously published questionnaires for a study on

43  Italian poultry workers and some modifications were done to be relevant to the local [situationl. with | Commented [SA37]: Respected 1% reviewer
44 R . . . . . : o suggestion

245  (Abbate, 2006) as well as the WHO fact sheet on Al (Organisation, 2011). T
246  comprised 27 items and was divided into three sections. The first part comprised six questions that
247  investigated demographic variables and general information, including gender, age, residence,
|248 religion, level of education, and working status. There were 14 multiple choice questions in the
249  second section with the options ‘yes’/‘no’/‘don’t know’. The question ‘Have you heard of avian
250 influenza?’ (yes/no) was used to assess public awareness of the disease, while the question ‘sources

51  ofinformation> with options such as radio, TV, newspapers, health workers, and friends were used
E52 to estimate the main sources of Al-related information among the participants. Furthermore, the
253  participants were asked questions about the mode of transmission, and vehicles of transmission
254  with the options ‘yes’/‘no’/‘don’t know’. A question about whether certain professional groups like
|255 poultry workers, butchers or veterinarians were at risk for-of contracting Al was used to assess
256  perceptions of professional risk (‘yes’/‘no’/‘don’t know’). A question was also posed to the

57  participants regarding their frequency of felewins—complying with the use ofthe protective

58 measures_when dealing with poultry, which was taken from a previously published article by

59  Neupane et al (12012D;fsuch as_hand-washing with soap and water, using face masks, boots/boot /{Commented [SA38]: Respected reviewer Kindly find
60  covers, protective body clothes and contact with bird cages eontaet, consulting with doctors when LIS IHE D 2l GRS GUES TIED

61  feeling  influenza-like  symptoms and  properly  disposing of dead  birds

| Commented [FF(39]: If the authors are attaching the

62 (‘alwayS/‘SometimeS/‘[neveﬂ’)L " | questionnaire, it should be listed here as a
263  Data management supplementary material(s).
264  The knowledge scores were determined as follows: one for ‘yes’and zero for ‘no’ and ‘don’t know’. Commented [SA40]: Respected reviewer we assumed
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266  practices) and zero for|'sometimes’ and ‘never’. These scores were then converted into categorical of “never” in “sometime” and in this we assumed
always as positive practices and sometime/never as a
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variables: ‘High’ (scores greater than 80%), ‘Moderate’ (50-80%), and ‘Low’ (below 50%) (Islam
et al., 2017).

Data analysis

The primary author imported the acquired data into Statistical Package for Social Sciences (SPSS)
version 25.0. The typing errors were discovered and rectified. Owing to the nature of the study,
descriptive statistics was—were konductedaﬁed{ To demonstrate the strength of the relationship

between the knowledge and practice scores, correlation analysis was used. Pearson’s Chi-square
(LX ) test or Fisher’s exact test (if applicable) were used to analyse the relationship between different

Commented [SA41]: Respected 15t reviewer
suggestion

variables, with p < 0.05 being considered statistically significant.

fResults]

used both test

A total of 200 farm workers from five provinces of {Banten (n = 15), Jawa Barat (n = 15) Jawa
Tengah (n = 30), Jawa Timur (n = 125), and Lampung (n = 15)}-wi : 2 s-hav
participated in this study (Figure-1). The overall response rate was 46%.

Socio-demographic background

Both male and female farmers worked on the poultry farms were considered fe+-in the present
study. Most (59.5%. n = 119), of the respondents were males, 59-5%r—=H9-whereas 40.5% (n
= 81) were females. Seventy-four percent (74%:; {n = 148) of the respondents were efthe in the
aged ranges 31-50, 25% (n = 50) were aged-in the range frem 20-30 years, while a very small
proportion (1%, n = 2) wereas under the age of 20 years. Of the 200 respondents, 55.5% (n=111)
resided in at rural areas, while-and 93.5% (n = 187) practiced Islam. A majority (97.2%, n = 195)
of the respondents had completed primary school While only 2.5 % (n = 5) had-did not. On the

Awareness and sources of mformatlon on Al

Out of 200 respondents, 67% (n = 134) had heard about_Al. with %eﬁ%eﬂ@%@eﬁe%ﬂew
knew-abeut-itfrem-various sources of awareness, including the : - =
learnted-aboutthe disease-threugh health workers (36%), followed-by-TV (34%) friends (14. 5%)
and newspapers (14%). Only 1.5% have learnted-about it from the radio (Table 2).

Mode of hransmissionl

Commented [SA43]: According to Respected 31
reviewer suggestions we have revised this section

| Commented [FF(44]: | will advise that some of the
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| distracting.
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~| Commented [FF(45]: Paid employees in other
| business or in the poultry business referred to here?

A higher percentage (83.5%;) =367 of the participants were aware that Al wasis a contagious
infection that affects all birds. 95% believed that Al iwas transmissible from animal-to-animal,
while only 67.5% believed that it wasis transmissible from animal-to-human, whieh-telsus-about
an_indication of its zoonotic nature. A small proportion (20.5%) stated that it could annot be

transmitted from human to human. In addition to this, 50% of the participants stated that touching
uncooked poultry and eggs couldan also contribute to spreading Al. Ninety--five percent 95% (r=
190)and HH-%-(r—182)-claimed that poultry and ninety--one percent alleged that other birds were
the main sources of Al transmission (Table 2).

Risk groups and [practices]

reviewer suggestions we have made changes to make

Commented [SA46]: According to Respected 3
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An average of 76.75% of the respondents thought that poultry workers and veterinarians wereare
more likely to contract Al infection than-compared to butchers. In response to questions about the
participants’ practices, 51% stated that they always wore separate clothes while working on the
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farm. The most common practices were hand cleaning with soap and water (83.5%), appropriately
disposing of deceased birds (78.5%). and using a face mask (65%). Other forms of personal
protection, such as consulting with doctors when feeling influenza--like symptoms and wearing

boots or boot covers, appeared to be less common. Overall, the study’s findings demonstrate that
the participants had a strong knowledge of the suitable practices in dealing with Al infections
(Table 2).

Awareness and demographic characteristics
Table 3 depicts the association between participant awareness and demographic characteristics.

Commented [SA48]: according to Respected 3rd
reviewer suggestions we have corrected this part by
separating them in to relevant sections

Based on their p-value (> 0.05), none of the variables had a significant relationship with Al
awareness. t[t implies that respondents’ awareness regarding Al wasis independent of their

demographicsl. " Commented [FF(49]: incomplete statement.

Level of knowledge and practices
Table 4 shows that higher levels of knowledge were statistically significant to the participants’
residence and employment status (p-value <0.05). Gender, age, religion, and educational status, on

the other hand, did not show significant association fwith| knowledge /{Commented [SA50]: Respected 15t reviewer
suggestion

because their p-values are not statistically significant (> 0.05).

Practices and demographic variables
Table 5 reveals that good practices were associated with gender, residence, and employment status.

Other variables, such as age, religion, and educational status, did ln_oﬂ show any significant /{Commented [SA51]: Respected 15t reviewer

association de-net-have—a-statisteallysignificantrelationship with the practice because their p- EL9gestion

values are not statistically significant (> 0.05).
Figure 2 depicts the relationship of respondents with Al knowledge and biosecurity practices,
which wereare statistically significant (p-value< 0.009).

Discussion

The goal of the present epidemiological survey was to determine the level of Al awareness and
practice among the Indonesian poultry farm workers.

Al is a zoonotic disease mainly affecting birds and other mammals including humans. IThe disease

is still endemic in Indonesia \(Pusch & Suarez, 2018; Wibawa et al., 2014). The pan zoonosis of AI |
in domestic birds is a key risk factor, as it increases the chances of mutations and genetic re-

Commented [FF(52]: Are you sure? The last report
from Indonesia | have read was some years back
| unless it is not regularly reported again.

assortment (Trampuz, Prabhu, Smith, & Baddour, 2004).(Avianinfluenza; 204H)—To the best of

our knowledge, this is the first leross-sectional survey epidemiolosicalinvestisation of Al amon, Commented [SA53]: according to Respected 3
poultry farm workers in Indonesia. According to the results, most of the respondents had good [eviewersvgagstionwelhavelolangsd

knowledge and practices about Al
Our findings revealed crucial information about the knowledge level of people who were known
to be at high risk of Al infection. A majority of them were aware that Al is a contagious infection
that affects all birds, while more than sixty percent said that they had heard of it. This is an
important aspect in-of Al control as it might be due to the information and experiences gathered
from the numerous Al epldemlcs that have occurred in Indonesia, particularly on Java Island;
; - S-Were-w it. Our findings are in line with those of
other studies conducted in Ghana and Bangladesh, which showed that 63.5% of the respondents
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were aware of Al (Asare et al., 2021; Islam et al., 2017). A previous study conducted in Italy by
Abbate et al. (2006) found that 64% of poultry workers correctly identified Al as a contagious
infection caused by a virus that can affect all species of birds. Our results also concur with those
of a study conducted in Pokhara, Nepal, in which 75% of participants correctly identified avian flu
(Timilsina & Mahat, 2018). This could be due to the fact that the authors surveyed a population
with a high level of education.
According to our findings, a majority of the respondents were aware that Al can be transmitted
from animal-to-animal and animal-to-human, while only twenty percent stated that it couldan be
transmitted from human-to-human. This is in line with the previous studies conducted in Italy,
India, Nepal, and Bangladesh (Ezeh et al., 2017; Kumar et al., 2013; Lambrou et al., 2020; Sarker
et al., 2016)-
Data on the assessment of risk factors revealed that ninety to ninety-five-pereent(90 — 95%) of
participants said that poultry and other birds were the vehicles of Al transmission while seventy-
five-to-seventy{9%ni74.5% and 79%mne-pereent believed that veterinarians and poultry workers
respectively were high-risk groups of getting Al infectioned. This is similar to the findings e+from
a previous study, which was conducted in Baghdad, in which a majority of participants stated that

poultry and wild birds wereare the prihnary vehicles of Al transmission| butiHowever, our result o | Commented [FF(54]: Reference is needed

was higher thann-eentrastto the findings of a previous study in Indonesia, which found that only

58 % of participants believed that diseased birds might transmit HPAI (Kurscheid et al., 0135))- Commented [SA55]: According to Respected 3
Other categories, such as at-risk populations (veterinarians, poultry workers), elicited mixed I’ﬁzj’i(f’r:"’e'“;'i:“ggesmns EIED EUEE| ) EINEk; 7T

responses, which contrasted with our findings (Al-Sarray, 2018). Direct contact with infected birds

have been identified as the primary risk factor for Al transmission among humans in various
studies. A cohort study of poultry workers in Hong Kong found that exposure to chicken increased
the risk of Al infection among poultry workers and veterinarians (Bridges et al., 2002). A previous
study in China that evaluated the knowledge and practices in urban and rural areas regarding
“kknowledge, attitude, and practices” of Al found that poultry workers and veterinarians were at
a higher risk of contracting Al (Xiang et al., 2010). All these findings concur with what we found
from the present survey. Our findings on Al transmission were quite similar to those reported in a
previous study conducted in Indonesia, which revealed the respondents had a good understanding
of Al transmission (Hunter et al., 2014).

In the survey, it was also clear that the main sources of information for respondents wereas mass

media, lspeerﬁe&l—ly% health workers, followed by TV _and radio. These findings are in line with the /[commented [SA56]: According to Respected 3 }
results of earlier studies contuacted among Cambodian and Nigerian poultry workers where the TV [eviewerisiggesioniwelnaveliemovedi

and radio were important sources of Al awareness (Fatiregun & Saani, 2008; Khun et al., 2012). A

comparable study conducted in Nepal revealed that TV and newspapers were the important sources
of campaigns regarding Al knowledge and awareness (Neupane et al., 2012). |Our results were Commented [SA57]: According to suggestion of

consistent with those of Hunter et al. (2014) and Tiongco et al. (2011). who said that TV was the respected 3" reviewer suggestion we have added two
study from Indonesia

main source of Al-related information in Indonesia. In the current investigation, the demographic

characteristics did not affect Al awareness. This might be due to the endemicity of Al in Indonesia. Commented [SA58]: According to suggestion of

In contrast, a previous study in Ghana found that age, marital status, residency, educational level, respected 3" reviewer suggestion we have added
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and years of job experience all have a substantial impact on awareness (Asare et al., 2021). [
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contrast, a study that was done in Indonesia in the past showed that the level of education has a

significant effect on the level of awareness regarding Al (Tiongco et al. 2011). According to the
findings of the present survey, 42% of respondents had a high level of knowledge while 25% had

a moderate level of understanding (Figure-2) of Al illnesses in birds, the source of virus
transmission, and other risk categories.

In contrast, the study in Ghana indicated that 87.5% of respondents had little understanding of the
pathogenesis of Al, symptoms in diseased birds, and the source of virus transmission (Asare et al.,
2021). Our findings are consistent with the previous H5SN1 surveys conducted in China, Laos, and
Italy (Abbate, 2006; Di Giuseppe et al., 2008; Xiang et al., 2010). According to our findings, a
majority of the participants followed biosecurity and biosafety practices like hand_washing-,
disposing of dead birds-, and using face-masksfacemasks, while 45-50% of respondents used
separate clothes and boots cover_when dealing with poultry. A comparable study conducted by
Neupane et al. (2012) in Nepal discovered that 40% of the participants practiced personal

preventative behaviours such as hand washing and sanitizing surfaces and utensils. [n/a prior study

in Indonesia, 40% of participants were found to be aware of properly disposing of sick and deceased

birds to reduce the risk of virus transmission (Kurscheid et al.,2015). To avoid Al infection, 51%

wore_face masks, whereas less than 40% wore special boots or protective body clothes_while

working on the farm. In the current study, 44.5% of the respondents showed high adherence to
these practices, while only 20% did not-, which contrasted with the findings of a prior study
conducted in Ghana, where only 4.3% showed strong adherence (Asare et al., 2021). Previous
studies in Nepal and Nigeria found similar results, with 59.3% of the people adhering to these
practices highly (Neupane et al., 2012; Perry et al., 2011). Our findings are intended to assist
decision-makers in improving Al control and prevention strategies among poultry farm workers
through education initiatives (workshops, seminars, etc.) on the same.

Limitations of the study

The major limitations here-can-bein this study were attributed to the sampling method used and
these regions covered, as these findings cannot be extrapolated to all of Indonesia. This is because
we did not have enough social resources to cover more Indonesian provinces. Furthermore, because
this is an [online survey, kespondents’ interpretations of certain questions were susceptible to

variations. Only the socio-demographic, knowledge, and behaviour characteristics were examined
as influencing factors to avoid having too many items in the questionnaire and, thereby;
inadvertently causing a long response time. Moreover, the study would be feasible only for people
who had smartphones, used WhatsApp, had email IDs, and worked on commercial farms.
Additional assessments, based on all elements of the knowledge and practices related to AL, would
be necessary to ascertain the true degree of knowledge and practices among local farm workers.
We had a lot of problems collecting data because our survey was conducted online. For the
distribution of the study questionnaire, we chose WhatsApp and email as our modes of
communication. Compared to other research methodologies, most respondents are less likely to
stay completely engaged for a survey lasting more than 8-10 minutes, which is why we have a low

1
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knowledge too to be able to complete the questionnaire
online
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response rate. We requested the respondents to complete the survey questionnaire several times,
although a majority of them did not.

[Conclusion]

reflected in their practices. The level of knowledge and practices was found to have a significant
relationship. The primary sources of information about Al were health workers and TV. In addition
veterinarians and poultry workers were at a higher risk of getting avian influenza infection as

compared to butchers. Furthermore, farm owners and workers in rural areas were shown to have a

better degree of Al knowledge than those in urban areas. However, because of the high risk of
infection, Indonesian poultry farm employees must increase their knowledge and practice of Al

even more. The findings of the current study may help to improve avian influenza policies and
targeted management strategies in controlling and eradicating the disease in Indonesia.

s

Acknowledgments
We would like to express our gratitude to all of the veterinarians, regional veterinary offices,
universities, and the general public of Indonesia for their assistance in collecting data for this study.

References

Abbate, R., Di Giuseppe, G., Marinelli, P., & Angelillo, I. F. 2006. Knowledge, attitudes, and
practices of avian influenza, poultry workers, Italy. ] Emerg Infect Dis, 12:1762-1765.

Al-Sarray, A. A.M.J.J. O.P. S.2018. Avian influenza Knowledge, Attitudes and Practices among
a sample f Poultry farm and Bird market workers in Baghdad. J Pharmaceutical Sci Res
and Clinical Studies in Headache, 10: 1787-1791.

Alders, R., Bagnol, B., Brum, E., Lubis, A., & Young, M. J. W. S. P. S. J. 2009. Continuing
education in the prevention and control of HPAL: a case study on Indonesia. World's Poultry
Scie J, 65: 529-531.

Asare, R. B., Folitse, R. D., Burimuah, V., Atawalna, J., Tasiame, W., & Emikpe, B. O. J. P.-O. H.
2021. Knowledge, attitudes and practices relating to avian influenza among poultry workers
in Ejisu-Juaben Municipality of Ashanti Region, Ghana. ] PAMJ-One Health, 4: 25797.

May-13}5.
Azhar, M., Lubis, A. S., Siregar, E. S., Alders, R. G., Brum, E., McGrane, J., Roeder, P. J. A. D.
2010. Participatory disease surveillance and response in Indonesia: strengthening

Commented [SA61]: According to the Respected 1%
and 3" reviewer suggestions we have revised this
section

Commented [FF(62]: | will rather think that this study

focus more on awareness. Knowledge is another level
which is deeper. For example, knowledge will get the
farmers to know the specific cause, know transmission
patterns, knows risk of introduction, and such things.




472
473
474
475
476
477

478
479
480
481
482
483
484
485
486
487
488

veterinary services and empowering communities to prevent and control highly pathogenic
avian influenza. J Avian Dis, 54: 749-753.

Barennes, H., Martinez-Aussel, B., Vongphrachanh, P., & Strobel, M. J. E. 1. D. 2007. Avian
influenza risk perceptions, Laos. ] Emerg Infect Dis, 13:1126-1128.

Basuno, E., Yusdja, Y., & Ilham, N. J. T. 2010. Socio-economic impacts of avian influenza
outbreaks on small-scale producers in Indonesia. J Transbound Emerg Dis, 57: 7-10.

Bridges, C. B., Lim, W., Hu-Primmer, J., Sims, L., Fukuda, K., Mak, K., Lu, X. J. T. J. O. L. D.
2000. Risk of influenza A (H5N1) infection among poultry workers, Hong Kong, 1997—
1998. J Infect Dis, 185: 1005-1010.

Di Giuseppe, G., Abbate, R., Albano, L., Marinelli, P., & Angelillo, I. F. 2008. A survey of
knowledge, attitudes and practices towards avian influenza in an adult population of Italy.
J BMC ] Infect Dis, 8: 1-8.

Dishman, H., Stallknecht, D., & Cole, D. J. E. I. D. 2010. Duck hunters’ perceptions of risk for
avian influenza, Georgia, USA. Emerg Infect Dis, 16: 1279-1281.

Eastwood, K., Durrheim, D., Francis, J. L., d'Espaignet, E. T., Duncan, S., Islam, F., & Speare, R.
J. B. O. T. W. H. O. 2009. Knowledge about pandemic influenza and compliance with
containment measures among Australians. Bulletin of the World Health Organization, 87:
588-594.

FAO: H5N1 HPAI Global Overview: April-June 2012

http://www.fao.org/docrep/016/ap387e/ap387e.pdf

Fasina, F. O., Bisschop, S. P., Ibironke, A. A., & Meseko, C. A. J. E. 1. D. 2009. Avian influenza
risk perception among poultry workers, Nigeria. J Emerg Infect Dis, 15: 616-617.

Fatiregun, A. A., & Saani, M. M. J. T. J. O. I. 1. D. C. 2008. Knowledge, attitudes and compliance
of poultry workers with preventive measures for avian influenza in Lagelu, Oyo State,
Nigeria. The J Infect Develop Countries, 2: 130-134.

Ferlito, C., & Respatiadi, H 2019. Policy reform on poultry industry in Indonesia

Hunter, C., Birden, H., Toribio, J., Booy, R.. Abdurrahman, M., & Adiputra, N. 2014. Community

preparedness for highly pathogenic avian influenza on Bali and Lombok, Indonesia. J Rural
Remote Health, 14(3), 217-233.

Huang, S. Y., Yang, J. R.. Lin, Y. J., Yang, C. H., Cheng, M. C., Liu, M. T.. ... & Chang, F. Y.
2015. Serological comparison of antibodies to avian influenza viruses, subtypes HSN2

H6N1, H7N3 and H7N9 between poultry workers and non-poultry workers in Taiwan in
2012. Epidemiology & Infection, 143(14), 2965-2974.

Islam, S. S., Islam, M. S., Kabir, S. H., Begum, M., Ahmed, M. U., & Moinuddin, M. J. J. O. J. O.
P. H. 2017. Awareness on Avian Influenza among the Workers of Selected Poultry Farms
in Dhaka City. Juniper Online Journal of Public Health, 1: 1-5.



511
512
513
514
515
516

517
518
519
520

521
522
523

24

25
26

527
528
529
530
531
532
533
34
35
36
37
538
539
540
541
42
43
44
545
546
547

Khun, M., Heng, C., Kasuya, H., & Sakamoto, J. J. A. P. J. O. T. M. 2012. Knowledge, attitudes
and practices towards avian influenza A (H5N1) among Cambodian women: A cross-
sectional study. Asian Pacific J Tropic Med, 5: 727-734.

Kumar, S. C., Ramesh, N., Sreevatsan, S., Joseph, B., Alle, P., Belani, K. G., & Osterholm, M. T.
J. F. A. 2013. Knowledge, attitudes, and poultry-handling practices of poultry workers in
relation to avian influenza in India. . Indian J. Occup. Environ. Med, 17: 16-21.

Kurscheid, J., Millar, J., Abdurrahman, M., Ambarawati, I. G. A. A., Suadnya, W., Yusuf, R. P.,
Toribio, J.-A. L. L. J. P. O. 2015. Knowledge and perceptions of highly pathogenic avian
influenza (HPAI) among poultry traders in live bird markets in Bali and Lombok,
Indonesia. J PloS one, 10(10), e0139917.

Lambrou, A. S., Luitel, H., Bhattarai, R. K., Basnet, H. B., & Heaney, C. D. J. O. H. 2020.
Informing influenza pandemic preparedness using commercial poultry farmer knowledge,
attitudes, and practices (KAP) surrounding biosecurity and self-reported avian influenza
outbreaks in Nepal. J One Health, 11, 100189.

Leonard, B. 2009. OSHA Guidance on Protecting Employees from Avian Flu (Avian Influenza)
Viruses: DIANE Publishing.

Li, K., Guan, Y., Wang, J., Smith, G., Xu, K., Duan, L., Nguyen, T. J. N. 2004. Genesis of a highly
pathogenic and potentially pandemic H5N1 influenza virus in eastern Asia. J Nature, 430:
209-213.

Liao, Q., Cowling, B. J., Lam, W. W. T., & Fielding, R. J. I. J. O. B. M. 2011. The influence of
social-cognitive factors on personal hygiene practices to protect against influenzas: using
modelling to compare avian A/H5N1 and 2009 pandemic A/HINI influenzas in Hong
Kong. Int J Behav Med, 18: 93-104.

MacMahon, K. L., Delaney, L. J., Kullman, G., Gibbins, J. D., Decker, J., & Kiefer, M. J. J. P. H.
R. 2008. Protecting poultry workers from exposure to avian influenza viruses. J Public
Health Reports, 123(3),316-322.

Manabe, T., Thuy, P. T. P., Can, V. V., Takasaki, J., Huyen, D. T. T., Chau, N. T. M., Hanh, T. T.
J. P. O. 2011. Impact of educational intervention concerning awareness and behaviors
relating to avian influenza (H5N1) in a high-risk population in Vietnam. J PloS one, 6:

Morris, R., Jackson, R., Stevenson, M., Benard, J., & Cogger, N. 2005. Epidemiology of H5N1
avian influenza in Asia and implications for regional control: Food and Agriculture
Organization of the UN.



548
549
550
551
552

553
554
555

556
557
558

559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577

78

79
80

581

582
583
584

Neupane, D., Khanal, V., Ghimire, K., Aro, A. R., & Leppin, A. J. B. I. D. 2012. Knowledge,
attitudes and practices related to avian influenza among poultry workers in Nepal: a cross
sectional study. ] BMC Infect Dis, 12: 1-7.

OIE. World Organisation for Animal Health.Update on avian influenza in animals (types H5 and
H7) 2020. Accessed January 3, 2020.

Organisation, W.H.O. 2011. Avian influenza fact sheet updated April 2011
[http://www.who.int/mediacentre/factsheets/avian_influenza/en/]. accessed 17 August
2011.

Paudel, M., Acharya, B., & Adhikari, M. J. . D. O. P. 2013. Social determinants that lead to poor
knowledge about, and inappropriate precautionary practices towards, avian influenza
among butchers in Kathmandu, Nepal. Infect Dis of Poverty, 2(1), 1-10.

Perry, B. D., Randolph, T. F., Bett, B. K., Grace, D., Globig, A., Fadiga, M., Poole, E. J. 2011.
Independent impact assessment of the World Bank-funded Nigeria Avian Influenza Control
and Human Pandemic Preparedness and Response Project (NAICP). J D D G.

Pusch, E. A., & Suarez, D. L. J. A. D. 2018. The multifaceted zoonotic risk of HON2 avian
influenza. J Vet Sci, 5: 82.

Radwan, G. N., Wahid, W. Y. A., El-Derwy, D., & El-Rabat, M. J. T.J. O. T. E. P. H. A. 2011.
Knowledge, attitudes, and practices of avian influenza among backyard poultry breeders in
Fayoum Governorate, Egypt. %J The Journal of the Egyptian Public Health Association,
86(5 and 6), 104-110.

Raosoft sample size calculator. Raosoft, Inc. http://www.raosoft.com/samplesize.html. accessed
November 2015.

Rushton, J., Viscarra, R., Bleich, E. G., & McLeod, A. J. W. S. P. S. J. 2005. Impact of avian
influenza outbreaks in the poultry sectors of five South East Asian countries (Cambodia,

Indonesia, Lao PDR, Thailand, Viet Nam) outbreak costs, responses and potential long term
control. World's Poult Sci J, 61: 491-514.

Sarker, S., Sumon, S., Khan, M. A., & Islam, M. J. B. J. O. V. M. 2016. Knowledge, attitude and
practices survey on avian influenza in three districts of Bangladesh. Bangla J Vet Med,
14:27-36.

Satyal, R. J. C. N. 2008. USAID avian influenza partners meeting New Delhi: Al

Sumiarto, B., & Arifin, B. J. M. S. F. P., Royal Veterinary College. 2008. Overview on poultry

sector and HPALI situation for Indonesia with special emphasis on the Island of Java-
background paper. ] Manuscript submitted for publication, Royal Veterinary College.



585  Timilsina, A., & Mahat, S.J.J. J. O. 1. S. 2018. Knowledge and Practices towards Avian Influenza

586 among Poultry Workers in Pokhara. Janapriya Journal of Interdisciplinary Studies, 7: 26-
87 34,
88  Tiongco, M., Narrod, C.., Kobayashi, M., Scott, R.. & Nuryartono, N. 2011. Understanding
89 knowledge, attitude, perceptions, and practices for Highly Pathogenic Avian Influenza risks
90 and management options among Indonesian small-scale poultry producers.
91
92  Trampuz, A., Prabhu, R. M., Smith, T. F., & Baddour, L. M. 2004. Avian influenza: a new
93 pandemic threat?. In Mayo Clinic Proceedings (Vol. 79, No. 4, pp. 523-530). Elsevier.
594
595  Van der Weerd, W., Timmermans, D. R., Beaujean, D. J., Oudhoff, J., & Van Steenbergen, J. E.
596 J. B. p. h. 2011. Monitoring the level of government trust, risk perception and intention of
597 the general public to adopt protective measures during the influenza A (HIN1) pandemic
98 in the Netherlands. BMC Public Health, 11: 1-12.
99
00 Van Kerkhove, M. D., Mumford, E., Mounts, A. W., Bresee, J., Ly, S., Bridges, C. B., & Otte, J.
01 2011. Highly pathogenic avian influenza (H5N1): pathways of exposure at the animal-
02 human interface, a systematic review. J PloS one, 6(1), €14582.

03  Van Kerkhove, M. D. 2013. Briefliterature review for the WHO global influenza research agenda—

04 highly pathogenic avian influenza H5N1 risk in humans. J Influenza other respiratory
05 viruses,. 7, 26-33.
606
607  Van Nhu, H., Tuyet-Hanh, T. T., Van, N. T. A., Linh, T. N. Q., & Tien, T. Q. J. J. O. C. H. 2020.
608 Knowledge, attitudes, and practices of the Vietnamese as key factors in controlling COVID-
609 19. ] Community Health, 45: 1263-1269.
10  WHO. Cumulative number of confirmed human cases for avian influenza A(H5N1) reported to
11 WHO.  2003-2017.  [Accessed 12 Apr  2017.] _Available from |URL: —{ Commented [SAG3]: reference updated
12 http://www.who.int/influenza/human_animal_interface/2017_03_16_tableH5N1.pdf?ua=1:
13 http://www.who.int/influenza/human_animal_interface/H5N1_cumulative_table_archives
14 /en/

15  World Health Organization. Confirmed human cases of avian influenza A (H5N1),
16 September 6, 2007. [cited 2007 Oct 10].

17 http://www.who.int/csr/disease/avian_influenza/country/en/index.html




624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643

44

45

46

47
48

649

WHO. Geneva: World Health Organization. Updated 1 May 2015. Cumulative number of
confirmed human cases of avian influenza A/(H5N1) reported to WHO, 2003-2015.
Available: http://www.who.int/influenza/human_animal interface/EN_G.

WHO. Avian influenza-situation in Egypt — wupdate 53, 2011. Available at:
http://www.who.int/cst/don/2011_06_16/en/index.html. [Accessed on 12 November
2011].

Wibawa, H., Bingham, J., Nuradji, H., Lowther, S., Payne, J., Harper, J., Meers, J. J. E. 1. D. 2014.
Experimentally infected domestic ducks show efficient transmission of Indonesian H5N1
highly pathogenic avian influenza virus but lack persistent viral shedding. J] Emerg Infect
Dis, 9: 83417.

Xiang, N., Shi, Y., Wu, J., Zhang, S., Ye, M., Peng, Z., Huai, Y. J. B. I. D. 2010. Knowledge,
attitudes, and practices (KAP) relating to avian influenza in urban and rural areas of China.
J BMC Infect Dis, 10: 1-7.

Yu, Q., Liu, L., Pu, J., Zhao, J., Sun, Y., Shen, G., Xiong, D. J. E. I. D. 2013. Risk perceptions for
avian influenza virus infection among poultry workers, China. Emerg Infect Dis, 19: 313-
316.

Yuen, K.-Y., Chan, P., Peiris, M., Tsang, D., Que, T., Shortridge, K., Sung, R. J. T. L. 1998.
Clinical features and rapid viral diagnosis of human disease associated with avian influenza
A H5NT1 virus. The Lancet, 351(9101), 467-471.

Zhou, L., Liao, Q., Dong, L., Huai, Y., Bai, T., Xiang, N.. Qin, P. 2009. Risk factors for human
illness with avian influenza A (HSN1) virus infection in China. The Journal of infectious
diseases, 199(12), 1726-1734.

o _https:/figshare.com/s/6f3ff92009ddd2288d24

B

Commented [SA64]: According to 3" reviewer
suggestion we have added repository link in the
manuscript




