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1. Introduction

  Highly pathogenic avian influenza A (HPAI), also called 
avian flu or bird flu, is a highly contagious disease of 
birds caused by avian influenza (AI), a virus of subtype 
H5N1, occurred across Asia, Africa and Europe. It spreads 
through domesticated and wild birds, and transmitted from 
poultry to poultry and occasionally from poultry to humans, 
generally through close contact with infected birds and 
inhalation of dust or droplets containing the viruses. The 
disease is very fatal and causes death within 48 hours[1,2]. 
HPAI viruses are generally strong, and occasionally cause 

illness or death, not only in humans but also in animals, 
such as cats, dogs, tigers that consume sick or dead birds 
infected by HPAI viruses[2-4]. Until March 2010, 486 cases of 
avian influenza A (H5N1) in human, resulting in 287 deaths 
[Case fatality rate (CFR)=59.05%], have been reported since 
2003 with the first fatal case confirmed H5N1 positive in 
human in China[5,6]. Most of the cases were in the Southeast 
Asia, Indonesia, Vietnam, Thailand, China, Cambodia, and 
Hong Kong[6-9].
  Between February 2005 and April 2010, Cambodia had 
confronted 10 positive cases confirmed AI in human of 
which 8 already died with the CFR of 80%[10,11]. Four cases 
happened in one remote, rural area near Vietnam border, 
in Kampot province, the southern part of Cambodia. First 
case was detected in February 2, 2005. Ministry of Health of 
Cambodia in cooperation with World Health Organization 
(WHO) and other non-government organizations focused 
more on developing public health awareness to combat 
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HPAI[12]. Various activities, such as advocacy, workshops, 
and training of health staffs, community people, village 
health volunteers (VHVs), chiefs of villages, chiefs of 
communes, students of high schools, and junior high schools 
have been made in order to create awareness about HPAI, 
and to reduce exposure to the disease, particularly to stop 
endemic of HPAI in Cambodia. Information, education, 
and communication (IEC) materials, such as T-shirts, caps, 
posters, panoramas, leaflets, booklets, and calendars have 
been produced and distributed to Cambodian people not 
only in the affected areas, but also in other areas over the 
country. To harmonize avian and human influenza (AHI) 
materials, a Bird Flu IEC Committee was established in 
2005, and then the AHI campaign started[13]. Moreover, the 
Communicable Disease Control Program initiated strategy to 
broadcast information necessary to prevent HPAI via mass 
media, like television (8 broadcasting a day for a month, 
once in 3 months ), radio (10 times/2 minutes, 30 days/3 
months), newspaper etc. Direct campaign by local staffs and 
villagers to the communities, especially during the main 
festival-days in every year also were conducted regularly.
  From February 2005, the number of HPAI in human has 
spread in 5 provinces, such as Kampot, Kampong Cham, 
Kampong Speu, Prey Veng, and Kandal with 10 positive 
cases confirmed by Pasteur Institute of Cambodia located 
in Phnom Penh, Cambodia[12]. In addition, regular quarterly 
meetings have been conducted with local health workers 
in the communities around Kampot province in order to 
strengthen AI surveillance, and reporting health information 
system on infectious diseases.  
  According to the report of Cambodia Communities out of 
Crisis, 80.5% of Cambodians live in rural areas; 35% of the 
total population live with the income of $ 0.45 per person 
per day, below the national poverty line of $ 1 per person 
per day[14] and Cambodian’s census in 2008 indicated 
that 47.2% of people over 25 years old were not primary 
completed and 13.4% were illiterate[15]. Rate of illiteracy was 
significantly higher among females than males. As there is 
no definitive treatment of HPAI and spread from poultry-
to-poultry and poultry-to-human is common, it is crucial 
to raise awareness about HPAI among the most vulnerable 
population. Accordingly, we aimed to assess level of 
knowledge, attitudes, and practices (KAPs) among married 
women in Kampot province. As most of the household chores 
including handling of poultry are women-centered, it is 
crucial to assess and upgrade their level of KAPs regarding 
transmission, symptoms, treatment and prevention of 
HPAI. An effective strategy based on their level of KAP can 
efficiently help prevent HPAI among Cambodian population.
Married women are particularly vulnerable and at high 
risk for severe complication of HPAI during interpandemic 
periods, in case of such pandemic due to emergence of 
HPAI viruses, because they take main responsibilities 
of housework such as raising poultry, food preparation, 
and taking care of their children[16]. Although published 
reports are available about HPAI-related KAPs, no such 
studies have ever reported on married women in Cambodia. 
Therefore, this study aimed at determining KAPs and its 
influential factors towards HPAI among Cambodian women. 
This baseline information about their awareness about HPAI 
could help policy makers and future researchers for effective 
planning and implementation. 

2. Materials and methods

2.1. Study sites 

  The study was conducted in Kampot Operational District 
located in Kampot Province, Southern part of Cambodia, 
a typical area occupied by poor people of two different 
religions including Buddhism and Muslim. The study area 
located from 6 to 35 km to the Kampot town with population 
of 144 090 out of 585 110, the total population of Kampot 
province[15].

2.2. Study population

  Two hundred and forty-six married women aged 18-55 
years were enrolled in this cross-sectional study. Women 
who were residing in the village for at least one year before 
the survey were included; because, they had the opportunity 
to attend in various activities that have been done so far and 
to obtain information on HPAI from it. Included women were 
involved in many household works which threatened them 
to be in contact with HPAI, such as house keeping, taking 
care of their children, cooking food for the family members, 
educating their children, raising poultry, selling poultry, 
cleaning outdoor, and indoor around their houses. Legally 
eligible age for marriage of women in Cambodia is 18 years, 
so 18 years were the lower limit[17], and women aged over 55 
years were the upper limit because this is the retiring age in 
Cambodia[18]. Women without having backyard poultry were 
also excluded from the study. 

2.3. Survey methodologies

  Trained health staff was responsible for collecting data 
with the help of the chiefs of the villages through face-
to-face interview. Accordingly, both health staff and 
the village chiefs were trained about how to conduct the 
interview. Although, only the health staff were responsible 
for collecting data, the village chiefs were cooperating 
with them in identifying households and introducing the 
interviewers with them. Using a structured questionnaire, 
data was collected during November to December, 2009. 
Targeted sample of 300 eligible women were chosen through 
a multi-stage cluster sampling from the Kampot OD[19-
22]. Initially, 5 communes were randomly chosen from 19 
communes (of 21 communes in Kampot OD, 2 were excluded 
because they were located in the town). Fourteen villages 
were randomly selected from a total of 28 villages of the 
chosen communes. All the villages had similar number 
of eligible women and therefore, each village was treated 
as one Primary Sampling Unit (PSU). From each PSU, we 
selected 22 women systematically to get a total of 300 
targeted women[23,24]. Only one woman was interviewed from 
each household. Lists of women were provided by the chief 
of each village. Because of their unwillingness to participate 
in the study, absence from home, we could interview 270 
women. During data cleaning, 24 respondents were excluded 
because of incomplete information to make a final total of 
246 women.
  The questionnaire was developed with little modification 
of the previously published questionnaire[21, 22, 25, 26]. Some 
new additional questions were created by local team. The 
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questionnaire was designed in four sections: Section A 
contains demographic information; section B focuses on 
knowledge on AI which composed of 32 questions; Section C 
describes the prevention practices from HPAI which set with 
20 questions, and Section D mentions on attitude related to 
HPAI which contains 11 questions[20,23,24,27]. 
  We set each section with one correct answer for each 
question. Those who answered correctly were scored 1 and 
0 was scored for the wrong answers. The total scores of 
correct answers for each respondent were split at the mean 
because they were normally distributed data. Accordingly, 
level of knowledge on HPAI was categorized into “good” 
and “poor”. If the correct answers were equal or more than 
the mean scores, the woman’s knowledge was considered 
“good”. If the correct answers were less than the mean, 
the woman’s knowledge was considered “poor”[20,22,27,28]. 
Attitude was considered “positive” for equal or more than 
mean score and “negative” for score less than the mean. 
Same techniques were applied to categorized practices 
of the respondents into “good” (equal or more than mean 
score) and “bad” (less than mean score)[20,25]. Questionnaire 
was translated into local language, validated and pre-tested 
before final interview[25,26,28,29]. 

2.4. Statistical analyses

  The data from the questionnaire were generated into the 
Statistical Package for the Social Sciences (SPSS Inc., version 
17, Chicago, USA) for all statistic analyses. We presented 
categorical data, like religion, education, occupation, as 
number and percentages. Continuous data were presented 
as mean and standard deviation (SD) for normally distributed 
data and median (interquartile range, IQR) for non-normal 
data. Odds ratios (ORs) and the 95% confidence intervals 
(CIs) were estimated through a logistic regression model to 
reveal association between different factors like sources of 
information and levels KAPs. P value <0.05 was considered 
significant.

2.5. Ethical clearance

  This study was approved by the National Ethics Committee 
for Health Research of the Ministry of Health of Cambodia. 
Before obtaining oral consent, respondents were explained 
about the purpose, benefit, and possible harm of the study. 
Anonymity and confidentiality of their information was 
maintained. Moreover, all the respondents were given 
freedom not to participate or to withdraw them from the 
study at any time.

 
3. Results

  Table 1 shows that among 246 eligible respondents, 
the median age (IQR) was 28.0 (24.0-34.0) years. Most of 
them (80.5%) were aged 18-35 years and 182 (74.0%) were 
Cambodian Buddhist. About 10.2% (25) were illiterate, 140 
(56.9%) were educated at primary level and 71 (28.9%) were 
educated at secondary level. One hundred and forty-nine  
(60.6%) of them were living with family income less than 60 
US dollars per month and the median of their monthly family 
income was $50.0 (IQR=30.0-75.0). According to occupation, 

75.2% of them were housewives, 22.8% were self employed, 
i.e., they have own businesses at home; and only 2.0% were 
employed. 
  Table 2 indicates knowledge of the study population about 
HPAI relating to modes of transmission, symptoms, treatment 
and prevention. Only 28.0% respondents could correctly 
answer about the indirect mode of transmission of HPAI, 
and more than half of them knew that HPAI transmission 
by direct contact with sick or dead poultry is possible. 
Only 2.4% of the respondents had correct knowledge 
about human-to-human transmission of HPAI. Less than 
half (41.5%) of the respondents responded that HPAI can 
be transmitted from mosquito bite, 161 (65.4%) answered 
correctly that AI transmits from poultry to animals, such as 
cats, dogs, tigers, lions etc.
  Respondents were asked about nine symptoms of HPAI 
in human to assess their knowledge. Only four symptoms 
of HPAI were commonly known by Cambodian people, 
such as fever (64.6%), cough (34.6%), breathlessness 
(23.2%) and muscle ache (23.6%) because these symptoms 
were mentioned in the IEC materials and were regularly 
broadcasted on television and radio. Others are described in 
the leaflets and booklets only. Most of them (n=234, 95.1%) 
told correctly that HPAI causes death within 48 hours from 
the onset of symptoms, 156 (63.4%) had the wrong impression 
that vaccine against HPAI is available in Cambodia and 141 
(57.3%) had the right knowledge about availability of drugs 
for treatment HPAI. 
  Majority of the respondents (n=162, 65.9%) were aware that 
avoiding contact with sick or dead bird can prevent HPAI, 
and 166 (67.5%) felt hand washing, 229 (93.1%) said that 
wearing mask can prevent themselves from HPAI and only 
(15.9%) aware that avoiding cock fighting can prevent from 
HPAI. 
  Figure 1 shows multiple sources of information about HPAI. 
Radio was the first source that could provide knowledge 
on HPAI for the most people (78.9%), followed by television 
(49.2%).
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Figure 1. Different sources of information about HPAI.

  While questioning about their attitudes on HPAI, 214 
(87.0%) opined to meet public health staffs when they get 
sick, only 10 (4.1%) prefer to use public health services, and 
91.5% favor to use private health services. When we asked 
them about their willingness to visit HPAI patients in the 
hospital, 49 (19.9%) answered “yes” and 240 (97.6%) were 
willing to see a medical doctor if they are suspected with 
HPAI infection (Table 3).
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  Table 4 demonstrates practices of the respondents to 
prevent HPAI. It shows that 134 (54.5%) clean poultry cages 
every day, 144 (58.5%) collect manure from the cage every 
day, 95 (38.6%) keep new birds away from the old one more 
than two weeks, 220 (89.4%) sold sick birds to other people, 

215 (87.4%) always cook dead birds for food, 184 (74.8%) of 
them always throw dead birds into the water or forest, 115 
(46.7%) scatter manure in the field, 219 (89.0%) always used 
to wash eggs before cooking, 154 (62.6%) always cover their 
noses during removing feathers of poultry, and 230 (93.5%) 

Table 1 
Socio-demographic characteristics of the study population (n=246).

Characteristics n %
Age group (years) 18-35 198 80.5

36-40   23   9.3
41-45   13   5.3
46-50     7   2.8
51-55     5   2.0

Religion Buddhist 182 74.0
Muslim   64 26.0

Education Illiterate   25 10.2
Primary 140 56.9
Secondary   71 28.9
High school     8   3.3
University     2   0.8

Occupation Housewife or unemployed 185 75.2
Self employed/home business   56 22.8
Employed    5   2.0

Monthly family  income (US$) <60 149 60.6
≥60   97 39.4

 
Table 2 
Knowledge of the study population about HPAI.

Factors           Correct answers
               n         %

Mode of transmission HPAI can be transmitted through:
      direct contact with sick or dead birds 145 58.9
      indirect contact e.g., airborne   69 28.0
      eating raw egg   45 18.3
      animals infected with HPAI 161 65.4
      mosquito bite 102 41.5
      human to human     6   2.4

Symptoms of HPAI       Fever 159 64.6
      Cough   85 34.6
      Breathlessness   57 23.2
      Sore throat   36 14.6
      Muscle ache   58 23.6
      Eye sore      10   4.1
      Diarrhea   15   6.1
      Vomiting   10   4.1
      Stomach ache     8   3.3

Treatment and prevention of HPAI       Drugs available for curing HPAI 141 57.3
      Separate wards for AI patients is available  in hospitals province 161 65.4
      HPAI can be treated by vaccine 221 89.8
      HPAI vaccine available in Cambodia   90 36.6
      HPAI may lead to death 234 95.1

HPAI can be prevented by       Avoiding contact with sick or dead birds 162 65.9
      Washing hands after handling sick or dead birds 166 67.5
      Aavoiding cock fighting   39 15.9
      Washing raw meat properly   57 23.2
      Staying away from poultry farm 104 42.3
      Cooking well   90 36.6
      Cleaning equipment after they were used   58 23.6
      Wearing mask during exposure 229 93.1
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always slaughter dead birds and sell in the market.
  Although majority of the subjects (n=196, 79.7%) (8.6依4.0) 
had positive attitude towards HPAI, only half of them had 
good knowledge (n=114, 46.3%) (8.6依1.5) and good practices 
(n=145, 58.9%) (14.0依3.1). 
  Table 5 shows the contributions of different sources 
of information on the level of KAP of HPAI of the study 
population. Most of the sources were significant in 
increasing knowledge of the respondent, like television, 
radio, leaflets/booklets, school student, village health 
volunteers etc. Few factors did have similar influence on 
practices, such as television, leaflets/booklets, and public 
health staff. Unfortunately, we could not find any significant 
sources of information which may influence on changing 
their attitudes.  

4. Discussion

  Recommendations and guideline developed by WHO in 
order to control and prevent outbreaks of HPAI have been 
used in Cambodia in response to the endemic threat due to 
poor knowledge, negative attitudes, and bad practices[30-32]. 
The main recommended measures used to apply the public 
health interventions are: 1) intensify collaboration between 
animal sector and public health sectors; 2) appropriate 
personal protective equipment (PPE) for medical workers; 
3) effective disease surveillance for early detection and 
reporting of outbreaks; 4) food safety of poultry products; 5) 
control of movement of birds and products that may contain 
viruses; 6) risk communication; 7) rapid destruction of 
infected poultry and poultry at high risk of infection;  and 8) 
proper use of vaccination[25,33,34].
  The results of our research illustrated that the knowledge 

Table 3 
Attitudes on HPAI.

Variables Respondents with correct answers
n %

Meet public health staff when get sick 214 87.0
Meet traditional healer when get sick 221 89.8
Take over-the-counter flu medication 223 90.7
Do nothing, just stay at home naturally during sickness 220 89.4
Prefer to use private services for treatment of HPAI 225 91.5
Prefer to use public services for treatment of HPAI   10   4.1
Do not hesitate to visit patients with HPAI   49 19.9
Prefer to take care of HPAI patients 218 88.6
See medical doctor when suspected with HPAI 240 97.6
See traditional physician when suspected of HPAI 241 98.0
Buy drugs from pharmacy for prevention of HPAI 240 97.6
 
Table 4 
Practices of the respondents on HPAI.

Variables Correct answers
n %

Keep poultry with animals 176 71.5
Stay with poultry 176 71.5
Clean poultry cage every day 134 54.5
Always wash hand with soap after touching poultry 228 92.7
Clean outdoor and indoor every day 172 69.9
Collect manure of poultry every day 144 58.5
Keep new birds from the market with the old ones 206 83.7
Separate new birds from the old for < two weeks   92 37.4
Separate new birds from the old ones > two weeks   95 38.6
Always keep sick birds in the cage 130 52.8
Sell sick birds to the others 220 89.4
Cook dead birds for food 215 87.4
Slaughter dead birds and sell in the market 230 93.5
Burn/ burry dead birds 176 71.5
Throw dead birds away 184 74.8
Keep manure in the well 122 49.6
Scatter manure in the field 115 46.7
Always wash eggs before cooking 219 89.0
Always cover your nose when removing feathers of poultry 154 62.6
Always wash equipments after they are used 244 99.2
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of the study population was moderate related to modes of 
transmission, symptoms, treatment and prevention of HPAI 
which is in agreement with the similar finding of a study 
conducted in Thailand among the high-risk population[35]. 
Nearly half of the respondents correctly answered that HPAI 
does not spread from mosquito to human. Surprisingly, 
almost of all the respondents mentioned incorrectly that 
HPAI can be transmitted from human to human. The low 
level of awareness of Cambodian women contradicts with the 
recently published studies in Italy and China which reported 
higher level of awareness on HPAI among their general 
population[19,24]. Low level of literacy among our women may 
be the striking factors behind these contradictions.
  The study also showed that just over half of women had 
good practices. Almost similar level of practices were 
also reported in a study in Thailand among the high-risk 
people[35]. Lack of good practices on HPAI is one of the risk 
factors of contracting and spreading of HPAI. For people 
who always prepare sick or dead birds for consumption and 
have direct contact with sick or dead birds without PPEs, the 
proportion of infection from infected birds could be high[7,8, 

19, 36]. People engage themselves in this risky practices 
specially during the national holidays, Chinese new year 
and special occasions, and they believe that since long time 
their seniors and neighbors could never get infected with 
HPAI by doing that[22]. This may also be strongly related to 
poor economic status and low literacy rate. A finding of a 
newly published study in China shows similarity with our 
results[24].
  Linked to the factor of cockfighting, only 16% of the 
study population was aware that HPAI contaminated from 
cockfighting. Cockfighting is a very popular game in 
Cambodia which takes place every year during summer. 
Although we don’t have data of cockfighting gamblers in 
hand, but based on our observation, we noticed that most 
of the men join in this game, and they could highly get 
HPAI virus from their fighting cocks. A previous published 
study demonstrated that transmission of HPAI to human 

occur through inhalation of infectious droplets and direct 
contact by handling fighting cocks and playing with poultry, 
especially playing with asymptomatic infected ducks[37,38,39].
  This survey demonstrated that the main sources for 
information of HPAI were radio and television. Almost the 
same result was found in China and Taif, Saudi Arabia[24,40]. 
However, the level of information that the respondents 
learnt from the radio was higher than the previous study; 
but lower from television[29]. People who watched television, 
the level of good knowledge, good practice, and positive 
attitude were higher than those who did not watch television. 
Similar findings from surveys performed in China and Italy 
shows television was found to be the most effective way to 
disseminate information on HPAI, but newspaper indicated 
a controversy to our results[24,25,35]. Unlike the finding among 
Nigerian people, about 74% of them reported that newspaper 
was one of the major sources of information on HPAI[41]. 
Mainly because of low literacy and poor economy, very few 
women have the scope to read newspaper. People always 
feel comfortable and trustful while they exchange their views 
face-to-face with health staff. Thereby, they can clarify 
their confusions after cross-checking with those staff. In 
addition, our study shows that leaflets and health staff could 
spread information better comparing to the others published 
materials[24,25,42]. This contradiction may be rooted in the 
difference of literacy and development stage from those 
countries. 
  Our finding shows, a quarter of the respondents know 
about HPAI transmission by indirect way, meaning to say 
by air borne or conjunctive deposition of large infectious 
droplets[7,42]. And the spreading of HPAI maybe highly 
caused by handling infected poultry without using PPEs, 
preparation of infected poultry for consumption, living with 
poultry or domestic animals, like cats, dogs, and hygiene of 
hand washing and using water containing HPAI viruses[43,44].
  Although Cambodian women have moderate level of 
knowledge and practices, they hold a satisfactory level of 
positive attitudes which was almost similar with the reports 

Table 5 
Impact of different sources of information on knowledge, attitudes, and practices of HPAI. 
Source of Information Knowledge Attitude Practice

Good
(%)

Poor 
(%)

OR+ 95% CI± P value Pos#
 (%)

Neg吤

 (%)
OR 95% CI P value Good 

(%)
Bad 
(%)

OR 95% CI P value

Television 55.3 43.9 1.6 1.0-2.7 0.070 82.6 76.8 1.4 0.7-2.6 0.297 62.1 30.7 3.7 2.1-6.4 <0.001
Radio 86.8 72.0 2.5 1.3-4.9 0.007 81.4 73.1 1.6 0.8-3.3 0.216 80.7 76.2 1.3 0.7-2.5 0.354
Newspaper 10.5   5.3 2.1 0.8-5.5 0.135 89.5 78.9 2.1 0.5-9.6 0.323 10.3 4.0 2.8 0.9-8.8 0.075
Leaflets/booklets 30.7 17.4 2.1 1.2-3.9 0.014 77.6 80.3 0.8 0.4-1.7 0.616 29.7 14.9 2.6 1.4-5.1 0.004
Friends/relatives 13.2   9.8 1.4 0.6-3.0 0.437 82.1 79.4 1.2 0.4-3.4 0.703 11.7 10.9 1.2 0.5-2.7 0.672
J-HSS## 12.3   0.8 18.4 2.4-142.9 0.009 80.0 79.7 0.9 0.2-3.5 0.903   8.3 3.0 2.8 0.8-10.2 0.127
VHVs* 25.4   6.8 4.5 2.2-10.9 <0.001 86.8 78.4 1.8 0.7-5.0 0.235 15.9 14.9 1.1 0.5-2.2 0.869
PHSs** 39.5 18.2 2.9 1.6-5.2 <0.001 81.2 79.1 1.1 0.5-2.2 0.809 33.8 19.8 2.2 1.2-4.1 0.011

+OR: Odds ratio, ORs were adjusted for age, educational status, and income of the respondents; ±CI: Confidence interval; #Positive; 吤Negative; 
##J-HSS: Junior high school and high school students; *VHV: Village health volunteer; **PHS: Public health staff; ##Reference category is ‘Poor’ 
for knowledge, ‘Bad’ for practices, and ‘Negative’ for attitudes. 
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in Indonesia and China[24,33]; however, study done in Italy 
(2008) shown higher level of knowledge among them[25]. 
Because of stronger influence of mass media, like television, 
radio, communication with health staff, Cambodian women 
enhance their attitude towards positivity in a greater pace 
than they do so for knowledge and practices. If the KAP 
of rural Cambodians continues to be limited, a highly 
pathogenic mutant HPAI could possibly spread between 
humans in the future. 
  To make ongoing awareness creation program more 
efficient, modification is necessary with greater emphasis 
on most effective means, like television, radio, and through 
health staff. Satisfactory level of KAPs obtained through such 
effective strategy could protect Cambodians from a fatal 
outbreak of HPAI. 
  The study confronted several limitations which is 
worthy of mention. First, we did this study in only one 
district of Cambodia. Second, we addressed only married 
female respondents who may not be representative of the 
Cambodian population. Third, our sample size was small 
which might be a threat for external validity of the result. 
Despite all these limitations, we believe our findings may 
provide a valuable source of information for the policy 
makers and future researchers.
  This study reports a moderate level of knowledge and 
practices, a satisfactory level of attitudes among Cambodian 
women on HPAI. Television, radio, leaflets/booklets, VHVs 
etc had contributed in a differential manner on KAP. KAP 
on AI may be increased if emphasis on the significant 
contributors like television, radio etc can be strengthened, 
instead of relying on usual IEC materials. Future researches 
are encouraged on finding appropriate means to sustain and 
upgrade the existing positive attitudes among the population 
towards HPAI.
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