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Abstract

Background and objectives:
Avian in�uenza is a highly contagious disease that causes respiratory failure and has signi�cant public
health implications due to its zoonotic potential. Humans are frequently affected after coming into
contact with infected birds, body �uid droplets such as those produced during defeathering operations, or
other contaminated objects. This study aimed to appraise the students' knowledge, attitudes, and
practices (KAPs) related to avian in�uenza in Surabaya, East Java, Indonesia.

Methods
Among the students, 300 were interviewed to collect their knowledge about avian in�uenza and its
zoonotic importance. The study population comprised students studying at two public universities having
an age range of <20-50 years.

Results
Of the 300 respondents, 97.7% and 92.3 % were aware of the term avian in�uenza contagious infection
and its pathogenicity related to zoonotic potential. Correlations show that the student's educational
status was positively associated with knowledge of animal-to-animal transmission of avian in�uenza (p
< 0.039). More than 80-90% of participants had knowledge that infected poultry and birds act as a
potential source of avian in�uenza infection. More than 75% of the participants suspect poultry workers,
butchers and veterinarians were at high risk of avian in�uenza infection. Fifty-seven percent of the
students were not consulted to the doctor whenever they feel in�uenza-like symptoms. Washing of hands
before and after eating a meal and covering of nose during coughing and sneezing were common. Our
study results delineated the association of contagious infection of avian in�uenza transmission to
poultry workers after contact with infected birds (p < 0.004).

Conclusion
Our study indicated that the knowledge, attitude, and practices of avian among the students were high,
which might provide scienti�c support to the Indonesian government in developing strategies and public
health campaigns among the general population to reduce the disease incidence.

Introduction
Avian in�uenza, also known as bird �u, is an infectious disease of birds similar to in�uenza or �u in
humans. It is caused by in�uenza A virus of which, the subtype H5N1 is highly contagious and is of
zoonotic importance. Among this subtype, the highly pathogenic strain referred to as highly pathogenic
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avian in�uenza virus of type A of the subtype H5N1 (HPAI-A (H5N1)) is highly pathogenic and is highly
transmissible to birds due to its airborne transmission potential [1]. It is enzootic to many African, Asian
and European bird populations. The introduction of the HPAI H5N1 virus in southern China in the mid-
1990s, followed by its continental spread across East and Southeast Asia, and the unprecedented
outbreaks documented in 2003–2004 is the most emblematic examples of this impact. Recently (from
2014 to 2017), many HPAI subtypes (including H5N1, H5N6, and H5N8) arose in East Asia and spread
intercontinentally, emphasizing the critical importance of this geographical hotspot as a source of novel
HPAI subtypes [2, 3]. The �rst human in�uenza outbreak was documented in Hong Kong in 1997, and by
late 2003, it had spread to poultry and caused human deaths in nearly eight East Asian countries,
including China, Cambodia, Vietnam, Indonesia, and Thailand [4-6]. The �rst outbreak of the H5N1
subtype HPAI virus was identi�ed in Indonesia in December 2003, affecting all provinces of Indonesia
except one province. The H5N1 virus was �rst introduced to Java and soon spread to other parts of the
country [7]. So far, AIV is a big problem in Indonesia's poultry industry. The outbreak was so fatal that it
killed more than 16 million poultry and damaged Indonesia's poultry industry [8-10]. In addition, >860
laboratory-con�rmed human cases of HPAI H5N1 have been reported to the World Health Organization
(WHO). In Indonesia, 200 laboratory-con�rmed human cases of avian in�uenza A(H5N1) have been
reported, with a case-fatality rate of 84%, which is higher than the current global case-fatality rate of 53%
[11]. The zoonotic potential of HPAI is a global public health concern, particularly in preventing a potential
pandemic [11]. To stop the virus from spreading, effective prevention and risk management were
implemented. These may include culling contaminated and exposed poultry, quarantining infected areas,
and active and continuous monitoring of disease signs and mortalities in poultry and pigs [12, 13].
Knowledge, attitude, and practices (KAPs) against a speci�c disease or illness are amongst the most
important aspects in managing and preventing the disease from spreading to the general public [14, 15].
The adherence to the preventive measures was shown to be associated with the level of knowledge on
the disease, especially on routes of transmission and clinical characteristics [16]. According to previous
KAP studies on avian �u around the world, most people in endemic countries like China, India, Nepal,
Egypt, Thailand, and Cambodia had a higher level of knowledge and understanding about avian �u than
people in countries with low or no case of avian �u [17-26]. Furthermore, people that live in high-risk areas
were more concerned about their preventive measures and activities in the context of avian �u [21, 23, 27,
28]. As a result, preventing the spread of the disease and raising public awareness about the pandemic
are necessary. Protective behaviours and practices were aimed to prevent and reduce the burden of AIV.
Infected countries such as Thailand, China, Italy, Turkey, and Afghanistan have been studying KAP's
effects on AI in past few years. However, there was a lack of study on the KAP of AI in Indonesia.
Nonetheless, a survey of students from various departments at public universities was conducted in
response to assess the knowledge and behavioral among educated Indonesian adults regarding avian
in�uenza. As a result, the current study's �ndings would signi�cantly lead to enhanced medical services
for Indonesian people.

The aim of this study is to evaluate the level of knowledge, attitudes, and practices towards avian
in�uenza among university students. They were questioned about their knowledge of AI, their attitude
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towards the disease's prevalence, and their efforts to control the disease. The �ndings of this study are
expected to provide useful information about KAP of AIV to policymakers at this critical time of Covid-19.

Materials And Methods

Study area:
East Java, Indonesia's rugged province, includes Madura, some of the coastal towns, and the eastern part
of Java. The total area of East Java is 47,800 Km2 and the total population is 38.85 million East Java
within the south-central region of Indonesia and an important hub of social lifestyle. Surabaya is the
capital city located within the northern coastal part of the province of East Java Indonesia.

An online and o�ine survey was conducted among the students of two public universities (Universitas
Airlangga and Universitas Wijaya Kusuma) in Surabaya.

Study duration
This KAP survey of Al was conducted from March 1 to April 10, 2021. During this period, data was
collected among the students from two different public universities of Surabaya East Java Indonesia.

Study population
This cross-sectional study was conducted among 300 university students having an age range between
<20-50 years. from different departments of two public universities of Surabaya. Participants’ inclusion
criteria were students from two universities who lived in Surabaya. Participants were chosen for the study
by approaching them o�ine in their hostels and laboratories, as well as online through social media by
providing online link. We distributed our online survey form together with a quick response (QR) code via
direct deliberation in laboratories, online lectures and lecture homepages, university club mailing lists, and
social networks. Before �lling out the form, all participants provided informed electronic consent to
anonymously participate in the study and permitted researchers to use the data. Students from all
departments, regardless of age or gender, were eligible to participate in this research. 

Data collection and statistical analysis
Data was collected from March 1 to April 10, 2021, by circulating a questionnaire with informed consent
to over 400 participants both o�ine (140) and online (260), and receiving feedback from 300 of them
(o�ine 140, online 160) respectively. The response rate was 75% that is 300/400. We used a
standardized questionnaire to collect information about the students' avian in�uenza knowledge, attitude,
and practices which were obtained from the published article of Ibrahim et al. [13] and permission was
also taken by the corresponding author for its use in the current study. The questionnaire was translated
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into the local language (Bahasa Indonesia) to reduce the possibility of erroneous responses from
respondents. The translation and back translation of the questionnaire was done according to the advice
of WHO [29]. The �gure 1 revealed that questionnaire was divided into four sections. The �rst section
concentrated on the respondents' socio-demographic characteristics. The second section of the
questionnaire gathered information about avian in�uenza knowledge. The third section was mostly
concerned with attitudes, while the fourth and �nal sections were concerned with their practices towards
avian in�uenza prevention (�gure 1). The standardized questionnaire took around 10 to 15 min to
complete. The primary author entered the collected data into the Statistical Package for Social Sciences
(SPSS) version 25.0. Typing mistakes were identi�ed and recti�ed. The Chi-square test and the
independent t-test were used to examine categorical and continuous data, respectively.

Ethical consideration:
In the current study all procedural steps for the data collection and keeping information of the
participants secret were approved by the Ethical Committee of the University of Airlangga Surabaya vide
approval No: 1.KE.028.03.2021.

Guidlinens:
All methods were carried out in accordance with relevant guidelines and regulations. We comprehensively
reviewed the literature to identify published KAP questionnaires about the KAPs of avian in�uenza in the
general population. We have applied the avian in�uenza related search syntax. We also searched
conference papers in the Conference Proceedings Citation Index-Science (CPCI-S) as well as the reference
list of relevant studies. Subsequently, we generated a questionnaire (questions or statements) about 3
dimensions: knowledge, attitudes, or practices towards avian in�uenza. Questionnaires were used
following the WHO guidelines, publications and consultation with experts. Developed questionnaires were
pre-tested through sharing with respondents to check the validity and reliability of the content.
Questionnaire acceptability was determined by Calculation of response rate and percentage of
unanswered questions by 400 adults.

Results

Demographic Charateristics of study participants
Results showed that both male and female students had a good understanding of AIV.

Gender, age, quali�cation, hometown, and universities are some of the sociodemographic characteristics
studied here. Out of the 300 participants, 38.7% (n = 116) were

males, while 61.3% (n = 184) were females. There were 27% ( n = 83) of the respondents under the age of
20, 70.7% ( n = 212 ) individuals between the ages of 20 and 30, and small proportion of 1.7% (n = 5)
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respondents between 31 and 50 years of age respectively.

Their educational backgrounds were as follows: 13% (n = 39) were diploma holder, 83.7% (n = 251 ) were
undergraduate, 2.7% (8) through masters and 2% (0.7) post graduated. Fifty �ve percent (n = 165) belong
to city while 45% (n= 135) hometown was village. Aside from that, 79% (n = 237) of the individuals were
from Universitas Airlangga and 21% ( n= 63) from Universitas Wijaya Kusuma (Table 1).

Table 1
Demographic characteristics of study participant (n=300)

Variables Demographic character Frequency Percentage %

Gender Male 116 38.7

Female 184 61.3

Age <20 year 83 27.7

20-30 year 212 70.7

31-50 year 5 1.7

Quali�cation Diploma 39 13

Undergraduate 251 83.7

Master 8 2.7

Post graduate 2 0.7

Home Town Urban 165 55

Rural 135 45

Universities Universitas Airlangga 237 79

Universitas Wijaya Kusuma 63 21

Perception about avian in�uenza
Among the participants, 97.7% (n = 293) were aware of the term and concept of avian in�uenza. Similarly,
a large proportion of 92.3 % (n = 277) considered avian in�uenza is caused by High pathogenic subtype
H5N1 as a zoonotic disease. Almost 62.5% (n = 187) were aware of the signs and symptoms of avian
in�uenza similar to swine in�uenza. Regarding the mode of transmission, 86.0% (n = 258) said that AI
transmitted animals to humans, 48.7% (n = 146) considered that it also transmitted humans to humans.
More than half of the 55.7% (n = 167) study participants considered that avian in�uenza was transmitted
by handling uncooked poultry, 30% (n = 91) responded that uncooked eggs are also a source of avian
in�uenza transmission. Thirty-seven percent (n= 119) of respondents believe that uncooked frozen
poultry can spread avian in�uenza. Regarding the vehicles of transmission, 89.7% (n = 269) of the
participant were awared that poultry and 91% (n = 273) other birds act as vehicles of transmission of AIV.
The majority of participants (78-93%) were awared that poultry workers, butchers, and veterinarians were
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at high risk of contracting the disease as compared to hunters. Regarding the question related to the risk
group of AIV infection 96.3 (n = 289) answered that poultry workers were more affected, while 78% (n =
234) responded that butchers were most affected, 54.7% (n = 164) responded that hunters were also at
risk of infection. Out of 300 respondents, 78.3 % (n = 235) were answered that veterinarians were at high
risk of getting AIV infection (Table 2).
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Table 2
Knowledge of participants about avian in�uenza (n=300)

Study instruments True n
(%)

False n
(%)

Don’t know n
(%)

De�nition of AI

Avian in�uenza is a contagious infection

293
(97.7)

3 (1) 4 (1.3)

It is caused by the highly pathogenic in�uenza A (H5N1) virus 277
(92.3)

4 (1.3) 19 (6.3)

Avian in�uenza is similar to swine in�uenza regarding its
signs and symptoms

187
(62.3)

26 (8.7) 87 (29)

Mode of transmission

Animal-to-human 279
(93)

13 (4.3) 8 (2.7)

Animal-to-animal 258
(86)

26 (8.7) 16 (5.3)

Human-to-human 146
(48.7)

106
(35.3)

48 (16)

Touching uncooked poultry 167
(55.7)

77
(25.7)

56 (18.7)

Touching uncooked eggs 112
(37.3)

118
(39.3)

70 (23.3)

Touching uncooked frozen poultry 91
(30.3)

129
(43)

80 (26.7)

Vehicles of transmission

Poultry 269
(89.7)

9 (3) 22 (7.3)

Birds 273
(91)

9 (3) 18 (6)

Other animals 91
(30.3)

101
(33.7)

108 (36)

Risk groups

Poultry workers 289
(96.3)

4 (1.3) 7 (2.3)

Butchers 234
(78)

33 (11) 33 (11)

Hunters 164
(54.7)

82
(27.3)

54 (18)
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Study instruments True n
(%)

False n
(%)

Don’t know n
(%)

Veterinarians 235
(78.3)

34
(11.3)

31 (10.3)

Attitudes regarding avian in�uenza
Table 3 of the current study results describes the participants' attitudes toward AI prevention. Of the total
300, 89.7% (n = 269) practiced washing of hands before eating, 69% (n= 207) said that they wash their
hands before touching raw poultry meat while 79.7% (n= 239) said that they do the same practiced after
touching the raw poultry meat. Regarding using gloves when preparing raw poultry meat 73% (n = 219)
said that it’s a good practice. Regarding building up good body resistance against the disease, 63.3%
(n=190) said that eating a balanced diet and 70% (n=210) answered that regular exercise is also an
important factor for developing a good body immunity. Furthermore, 232 (77%) to 237 (79%) participants
strongly agree that good personal and environmental hygiene is important to maintain good health and
body immunity.
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Table 3
An attitude of participants toward the prevention of avian in�uenza (n=300)

Study instrument Strongly
agree

n (%)

Agree

n (%)

Uncertain

n (%)

Disagree

n (%)

Totally
disagree

n (%)

We wash our hands with soap

Before eating 269
(89.7)

29
(9.7)

2 (0.7)    

Before touching raw poultry meat 207 (69) 69
(23)

18 (6) 3 (1) 3(1)

After touching raw poultry meat 239
(79.7)

52
(17.3)

5 (1.7) 2 (0.7) 2 (0.7)

Using gloves to touch raw poultry meat is a
good hygienic practice

219 (73) 69
(23)

11 (3.7) 1 (0.3) -

Preparing raw poultry and other foods
using different knives is a good practice

182
(60.7)

89
(29.7)

26 (8.7) 3 (1) -

We should clean the cutting boards after
preparing raw poultry meat

214
(71.3)

78
(26)

8 (2.7) - -

We need to build up good body resistance through

Balance diet 190
(63.3)

94
(31.3)

14 (4.7) 2 (0.7) -

Regular exercise 210 (70) 85
(28.3)

5 (1.7) - -

We need to maintain

Good personal hygiene 237 (79) 61
(20.3)

2 (0.7) - -

Good environmental hygiene 232
(77.3)

67
(22.3)

1 (0.3) - -

Practices regarding avian in�uenza
In the current research, Table 4 depicted the participants' activities about AI prevention. Out of 300, 73.3%
(n= 220) participants reveal that they wash their hands with soap all the time before and after eating.
Seventy-eight percent (n=236) of individuals said that they cover their nose during sneezing and 58.7%
(n=176) said that they follow these precautionary measures during coughing. More than half 54% (n=
162) of the study participants said that they wear the surgical mask all the time if they have symptoms
like coughing, runny nose, and sore throat. Out of 300, only 32% (n= 97) (32%) respondents answered that
they consult with the doctor when feeling in�uenza-like symptoms.
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Table 4
Practices of the participants regarding the prevention of AI (n=300)

Study Instrument Responses

Question All the time

n (%)

Sometime

n (%)

Never

n (%)

Do you wash hands with soap before eating? 220 (73.3) 79 (26.3) 1 (0.3)

Do you wash hands with soap after eating? 220 (73.3) 74 (24.7) 6 (2)

Do you cover your nose and mouth when

Sneezing 236 (78.7) 57 (19) 7 (2.3)

Coughing 176 (58.7) 112 (37.3) 12 (4)

When you have in�uenza-like symptoms such as cough, runny nose, and sore throat

Do you wear a surgical mask? 162 (54) 124 (41.3) 14 (4.7)

Do you consult the doctor promptly? 97 (32) 171 (57) 32 (10.7)

Do you live very closely with poultry? 57 (19) 125 (41.7) 118 (39.3)

Risk-factors analysis of avian in�uenza
Calculations showed a correlation between female gender and knowing about the transmission of avian
in�uenza between animal to animal (X2 = 7.103, p = 0.029). A similar correlation was noted between
gender and wearing of a surgical mask (X2 = 6.126, p = 0.047). A signi�cant correlation was observed
between gender and washing of hands before and after eating (X2 = 23.208, p = 0.001). A similar
correlation was found between graduation level, as educational status and knowledge of risk of avian
in�uenza infection to the veterinarian (X2 = 23.115, p = 0.001) and butchers (X2 = 12. 563, p = 0.051). Chi-
square showed: (X2 = 14.990, p = 0.020) a signi�cant correlation between graduation level, educational
status, and using of surgical mask. There was also a statistically signi�cant association (X2 = 12. 430, p
= 0.053) between educational status with knowing about the washing of hands to prevent disease
transmission (Table 5).
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Table 5
Chi-square analysis of associated risk factors

Question X2 p-value df

Correlation between gender and animal to the animal transmission of AIV 7.103 0.029 2

Correlation between gender and wearing of surgical mask 6.126 0.047 2

Correlation between gender and washing of hands before and after eating 23.208 0.001 2

Correlation between educational levels and risk of AIV to the veterinarian 23.115 0.001 6

Correlation between educational levels and risk of AIV to butchers 12.563 0.051 6

Correlation between educational levels and using of surgical mask 14.990 0.020 6

We used an independent sample t-test to determine the correlation between avian in�uenza contagious
infection and its transmission from animal to human; we found t = --2.481, p = 0.009, showing a
signi�cant correlation. An independent t-test demonstrated the effectiveness t = -3.313 p= 0.004 of avian
in�uenza contagious infection to poultry workers (Table 6). Figure 2. Responses regarding Knowledge
attitude and practices

Table 6
Independent sample t-test analysis of associated risk factors

Question t-test p-value df

Effectiveness AIV contagious on animal to human -2.645 0.009 294

Effectiveness of AIV contagious on poultry workers -3.313 0.004 294

Discussion
This study aimed to provide information on AI-related knowledge, attitudes, and practices among
university students in Surabaya Indonesia. Human cases of avian in�uenza (H5N1) have resulted from
contact between humans and infected backyard poultry [30]. The frequency of disease occurrence in the
avian population is also related to increased risk to humans [31].

In our study, 97.7% of participants had knowledge about avian in�uenza, which is comparable to a
similar study already conducted in North Africa revealed that the people who kept backyard poultry
breeders in rural Egypt's Fayoum Governorate had a high level of knowledge regarding AI [32]. In a study
conducted by Khan et al. (2008) on new arrival students' knowledge of avian in�uenza, 70% of the
students stated that AI is a disease of viral etiology [33]. In contrast, a study conducted in Thailand's
Suphan Buri Province found that the majority of respondents had limited knowledge about AI [34, 35].
According to a study conducted in Europe found that a signi�cant number of people lacked a detailed
understanding of AI [36]. The level of awareness in the current study was as high as expected because
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survey respondents were very acquainted with AI due to the high occurrence in the study area and
appropriate information regarding the disease.

However, in our �ndings, 187 (62.3%) respondents had said that AI and swine in�uenza had a similarity in
signs and symptoms. In an earlier study conducted in China by Gong et al. (2014) found that symptoms
and transmission routes of avian in�uenza differed by area, with Hangzhou having the highest
percentage of participants who were aware of AIV symptoms and transmission routes [37].

From the t-test, our study has indicated that respondents were awared with contagious infection of avian
in�uenza from animal to human and poultry workers. Therefore, it is urgent to educate entire
communities about the contagious infection of AIV speci�cally among the poultry workers that worked in
different poultry sectors to decrease the incidence of avian in�uenza through different routes. As a �rst
line of defense, the poultry industry and appropriate higher authorities should ensure that all poultry
handlers wear protective gloves. To improve avian in�uenza awareness, vaccination of poultry would
generate a unique opportunity to do so.

In our study, 61.3% of the respondents were females, and chi-square showed that females mostly knew
about avian in�uenza transmission. 93% of the study participants correctly answered that AIV was
transmitted from animal to human in contrast an earlier study �nding conducted in Cambodia reveals
most of the participants did not know about AIV transmission. In our �nding 48.7% of the participants
were revealed human to human transmission that is in contrast to an earlier study conducted in
Cambodia where all participants were answered that avian in�uenza might be transmitted from human to
human [38]. According to a study conducted in Italy, the majority of respondents were aware of these
modes of transmission [39].

Individuals in this survey had a mixed understanding that the disease can be transmitted by touching raw
poultry, raw frozen poultry, and raw eggs. In terms of information about the vector of transmission, the
majority of participants had su�cient knowledge that wild birds 273 (91 %) and poultry 269 (89.7 %) are
the common vectors that assist in disease transmission. In our study, 83.7% respondents were
undergraduates the chi-square test indicated-a signi�cant correlation between the risk of AIV
transmission knowledge to veterinarians and butchers with higher levels of education. These �ndings are
similar to another study conducted earlier in Italy [39].

The third part of the analysis is about the respondents' attitudes. More than half of the participants (55%)
were followed the precautionary measure like wearing of a surgical mask and while 73.3% of participants
wash their hands before and after eating. The results of Chi-square showed a signi�cant association
between gender and wearing of surgical face masks and washing of hands. Similarly, earlier study results
conducted in Cambodia showed that 166 (67.5%) felt hand washing, 229 (93.1%) said that wearing a
mask is a good practice that can prevent themselves from HPAI [38]. An earlier study in Malaysia found
that more than half of respondents took positive steps in response to AI, which is similar to our results
[25]. In an earlier study conducted in China by Gong et al. 2014 speci�cally, 7061 (77.55%) participants
believed eating cooked poultry, washing hands before and after eating, clean the other related items was
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safe from AI infection [37]. Based on the intensity of documented practices, an earlier study conducted in
Nepal revealed that handwashing with soap and water before and after eating has become the most
common practice [40]. In short, the selected students showed good knowledge, attitude, and practices
concerning avian in�uenza and related risky practices. Avian in�uenza is still endemic in Indonesia,
especially in Java. Veterinarians, Butchers and Poultry workers are at higher risk of AIV transmission and
infection.

Study Limitations:
There were several limitations in the study that should be listed. First, we limited our research to a single
district in East Java Province. Second, we only surveyed students, who may not be representative of East
Java's population. Third, our sample size was small, which may adversely affect the results' validity and
reliability. Despite these limitations, we believe our results would be useful to researchers and
policymakers in the future.

Conclusion
This study reports a high level of knowledge, attitudes, and practices, among students in public
universities of Surabaya on avian in�uenza which might be helpful in the future for the precautionary role
against AI as civilized nationals and will be helpful to signi�cantly play role in spreading knowledge
among the society.
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Figure 1

KAP survey framework on avian in�uenza
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Figure 2

Responses regarding knowledge, attitude and practices


