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Highlights
* We modeled the probability of detecting HPAI H5SMi1commercial and backyard poultry
holdings.
* We generated data on the characteristics of pofatnging in Bayelsa state and identified
farming practices that can affect the probabilitgetecting an outbreak of HPAI
* The relative risk of HPAI between commercial andkyard chicken farms was estimated via
expert opinion elicitation
* We developed a scenario tree model to evaluatsahsitivity of passive surveillance for HPAI
HSN1.
* The sensitivity of passive surveillance for HPAINIbBdecreases at low levels of disease
prevalence.
» Backyard chicken keepers’ ability to recognize egqabrt the disease has the most impact on the
sensitivity of the passive surveillance.
Abstract
This study identified characteristics of poultrynfang with a focus on practices that affect theedaon
of HPAI; and estimated the system sensitivity adgige surveillance for HPAI H5N1 in commercial and
backyard chicken farms in Bayelsa-State, NigerialdrFstudies were carried out in Yenegoa and Ogbia
local government areas in Bayelsa state. Willingrtesreport HPAI was highest in commercial poultry
farms (13/13) than in Backyard farms (8/13). Pomans of dead bird disposal was common to both
commercial and backyard farms. Administering somenf of treatment to sick birds without prior
consultation with a professional was higher in lyacét farms (8/13) than in commercial farms (4/13).
Consumption of sick birds was reported in 4/13 yaot farms and sale of dead birds was recorded in
one commercial farm. The sensitivity of passivevsillance for HPAI was assessed using scenario tree

modelling. A scenario tree model was developed applied to estimate the sensitivity, i.e. the

probability of detecting one or more infected cleickarms in Bayelsa state at different levels etdse



prevalence. The model showed a median sensitiity00%, 67% and 23% for detecting HPAI by

passive surveillance at a disease prevalence &b,0alminimum of 10 and 3 infected poultry farms

respectively. Passive surveillance system sensitisi a design prevalence of 10 infected farms is
increasable up to 86% when the disease detectibadkyard chicken farms is enhanced.

Keywords. Scenario tree modelling; Passive surveillance; Bak poultry; HPAI; Nigeria

Introduction

Outbreaks of Highly Pathogenic Avian Influenza (HPAre of notable concern because of its adverse
impacts on public health, the poultry industry adlas the economy of affected nations. A totar 84
confirmed human cases of HPAI H5N1 with 429 deditnge been reported worldwide, most of which
are linked with exposure to sick or dead poultryH®/ 2015). HPAI outbreaks do not only devastate
the poultry industry through the high mortality amerbidity of the disease or depopulation to cdntro
the outbreaks, but also cause a drop in demangboldtry and poultry products through negative marke
reactions. A typical case point in Africa is thetlmeak of HPAI H5N1 in Nigeria which reduced the
demand and consumption of poultry products anddeal loss of jobs for poultry farmers (Anon, 2006;

Obayelu 2007).

The first case of HPAI H5N1 in Nigeria was detecteda commercial poultry farm in Kaduna state, on
the 26 of January 2006 (Joannis et al, 2006; De=detis et al, 2007). The disease spread across 25

the 36 states in the country between January 20@6Jaly 2008 (Fusaro et al, 2009), affecting both
commercial and backyard poultry (Fasina et al, 20B8$ January 2007 the first and only human case of

HPAI was confirmed in Lagos state (WHO, 2015).

An estimated 1.3 million birds died or were culledan attempt to control the outbreak in Nigeria
(Fasina et al, 2011). Eighty percent reductiorhea¢consumption of poultry in households and reatasr

was reported during the outbreak in 2006 (Anon,6200bayelu, 2007). Surveys conducted across



poultry farms showed that over 45% of workers asiddBAl infected farms lost their jobs due to lower

revenue during HPAI outbreak (Anon, 2006; Obay2(07)

Efforts were made by the Federal Government of hag€FGN) in collaboration with several
international bodies including the Food and Agtigrdl Organisation of the United Nations (FAO), the
World Bank, the World Organisation for Animal héallOIE) and others to intensify surveillance and
control the outbreak (Joannis et al, 2008). Contmiehsures included; active surveillance in farng an
Live Bird Markets (LBM), restriction of bird movemts throughout the country, enlightenment of
poultry farmers on the significance of bio-secyrityorough decontamination of infected premises and
rapid stamping out of all laboratory confirmed ca@ekong et al, 2012). Confirmation of a farm pesit

for HPAI H5N1 within a village led to all birds viiin that village being culled (Henning et al., 2D12

Passive surveillance or the reporting of suspectsgs of Al to the veterinary authorities was getnu
2006 with the aim to optimize rapid detection of tisease. Early detection can elicit a rapid nespo

by the Nigerian government and is critical if disearadication must be achieved (Salman et al3)200

It is therefore essential that the performancehef passive surveillance system for HPAI be assessed
especially as support from international organ@atiand agencies have been suspended (World Bank,

2011)

Surveillance system sensitivity (SSe) is the prdlglthat at least one bird infected with HPAI Wile
detected by the system, provided the disease septén the reference population at or above aifspe:c
level of prevalence (Martin et al, 2007). Passwevaillance for HPAI relies not only on the proléii
of infected birds showing clinical signs but alsotbe disease awareness of farmers and their griiss

to report (Hardon and Stark, 2008).

Bayelsa state is located in southern Nigeria (3g€l}: Due to the presence of inland water bodiss,

poultry density (122 poultry/KA), human population density (182 peopleffrand market access, the



state has been considered a high risk area fardti@rence of HPAI (BSG, 2012; Uzochukwu-Obi et al,

2008). This study therefore aims to:

i. Describe the characteristics of commercial and yackpoultry farming in Bayelsa state with a
focus on practices that can affect the detectiaddRAI; and
ii. Estimate the system sensitivity of passive suraedé for HPAI in Bayelsa state using scenario

tree modelling described by Martin et al, (2007).
Materialsand Methods
2.1. Reference population

Bayelsa state is located in southern Nigeria, withatitude 4 15’ North, 8 23’ South and longitude®5

22" West and 845’ East. The state is divided into eight Locav&mment Areas (LGAs). According to
the National Bureau of Statistics, in 2007, therrenv265,189 households in the state and a total of
1,147,432 poultry - almost all of which are chickeffhe structure of poultry production systems is
similar to those in most developing countries; $mamber of large scale commercial poultry farmd an
countless numbers of small scale backyard poutrjm$. Data on the number of backyard poultry was
based on Uzochukwu-Obi et al., (2008) report wtitdied that an estimated 64.42% of households in
the region keep backyard poultry. With this estenand the total number of households in the stiate,
would give a total of 170,835 households havingkipar chickens assuming there has been no
significant change in the number of householdshian state (Uzochukwu-Obi et al, 2008; NBS 2007).
Based on a 2006 census, there were 64 registenashexial poultry farms in Bayelsa of which 59 were
exclusive chicken flocks (92%), four keep a mixtofechickens and turkeys (6%) and one duck farm
(2%). As chickens constitute the greatest percen{ag0%) of the poultry industry in Nigeria (Adene
and Oguntade, 2008), this study assesses the sgstasitivity of the passive surveillance in theckkn

population only.



2.2. Field Study area

Field studies were conducted in Yenegoa and OgkiAad of Bayelsa state. These two LGAs were
purposively selected based on accessibility andadla funds. Surveys were conducted on commercial
and backyard poultry farms. Oral consent was obthiinom the commercial poultry farm owners and
household heads prior to their participation in sugvey. Participants were also guaranteed that any
published results would not mention informatiorihet individual level. We started by surveying poult
famers and then moved towards people who they tegbaio. In this process we developed an

information pathway.

2.2.1. Poultry farmers/ farm workers Interviews

Meetings were held in April 2012 with representasivof the state veterinary service and the stagnav
influenza control team. This was done to estakdisist of poultry farms known to the governmentisTh
resulted in a list of 64 registered commercial pgularms. No data on backyard poultry farms were
available. Sampling of poultry farms was done usingwball sampling. Commercial chicken farms first
visited were based on the list provided by theestegterinary service. Other poultry farms were then
found through referral by the previous poultry famvisited and distributors of poultry feed. 26y
farmers (13 commercial chicken farmers and 13 backyhicken farmers) participated. Each survey
involved discussion sessions with poultry farmensl @ollection of data on flock type, production
systems, demographics, health practices, bio-sgcteeding, and knowledge of poultry disease, drug

use, and reporting practices.

2.2.2. Interview of Private vet doctors and “Infahpoultry health advisors”

It became apparent that poultry farmers reporhtee categories of people:

i Private veterinarian;

ii.  Informal poultry health advisor; and



iii.  State veterinary service.

An informal poultry health advisor is one who knoalsout poultry and poultry disease, has years of
experience in the field, may be called a doctoribwctually not. He or she provides advice to pgul
farmers on matters of bird health and may be skiitecarry out post mortem examinations on birds. H
or her service is usually cheaper compared to f@ivaterinarians. Discussions were held with two
private veterinary doctors and two informal pouligalth advisers in order to understand the prockss
detection of an infected flock, diagnostic cap&p#ind communication channels with the state veaeyi

service.

2.2.3. Data collection and analysis

Data on the characteristics of commercial and baackypoultry farming were obtained via discussion
sessions with farmers. The response of farmerpdoifsc topics discussed were immediately recorided

a notebook and translated afterwards into Microsedéel 2010.

2.3. Surveillance System Components (SSC) bagealssive surveillance

Passive surveillance is the reporting of HPAI bylpy farmers to the National Animal Disease
Information and Surveillance through their respax8tate veterinary services. Each State in Nidea&
avian influenza desk officers strategically locateévery LGA. These desk officers are key persbohe
the National Avian Influenza Control Project (NAICH hey are in charge of HPAI surveillance and
response activities in the state. Reporting of scigul cases of Al is directed to the desk offinezharge

of the LGA where the suspicious bird(s) is (aredinfd. Upon suspicion, the following samples are
collected and sent to the National Veterinary Resemstitute (NVRI) by the government veterinarian
swabs of tracheal and cloacal contents taken asdlptibrain, trachea, spleen and intestinal cdsten

Specimens are taken from at least six birds preferaith an equal number of dead birds and those



showing signs of acute disease (FDLPCS, 2006). ef'kamples are pooled and tested using Rt-PCR.

Positive samples are then subject to Virus isaatio

Nevertheless, in Nigeria not all poultry farmere aqually predisposed to report HPAI suspicion as a

result of;

i. Poverty which can affect their ability to commurn&auspicion due to lack of funds;
ii. Location in remote villages which can affect thaility to access veterinary services;
iii. Lack of mobile phone network in remote areas whiclyes on communication; and

iv. He/she is just unwilling to report

Seventy percent of Nigerians live below the povértg and poverty is present mostly in the ruraasr
where social services and infrastructure are lidni€&AD 2013). This will affect the total populatio
under passive surveillance. Taking these facts acmasideration, we assumed that the proportion of
backyard poultry farmers that can partake in trespa surveillance programme for HPAI would range
from 50% to 80%. This was input in the model usangert distribution in @RISK. The Scenario Tree
Model (STM) was populated based on data gained freenviews with poultry farmers, expert opinion,

literature search and data from the NVRI.

2.4. Expert Opinion elicitation

A number of parameters in the model were estimbjedxpert opinion due to a lack of published data.
Five experts agreed to take part. Two were drawm fthe NAICP, one from the University of Nigeria
and two from the National HPAI Reference Laboratdty/IR. The median years of experience of the
experts were 18 and the average was 17.7. Experts agsked to respond giving a minimum, most likely
and maximum value to all scenarios presented. ithdal responses were then combined by taking a

simple average of their opinions to provide singiigtributions for each parameter and incorporated a



inputs of the pert distribution in the model. Talllesshows the details of the expert opinion eliotat

process.
2.5. Scenario Tree Model

A STM was developed to estimate the probabilityt fressive surveillance for HPAI HS5N1 in Bayelsa
would detect at least one diseased chicken farpragent in the chicken population at or above a
stipulated design prevalence. The STM considerskthe factors that influence the probability of a
positive surveillance outcome (Martin et al, 200R).displays a sequence of steps in the passive
surveillance which is classified into category madmfection nodes and detection nodes. The risk
category node splits the scenario tree into bramdbe which the risk of being infected differs. The
infection node reflects the level of design prematchosen for the analysis. Detection nodes tetthec

events that precede detection by the passive dlanee.
2.5.1. Risk Category Nodes

Based on farm type, one risk category node is densd in the STM. The branches are commercial and
backyard chicken farms. The relative rigkR of infection between commercial and backyard kéc

flocks was derived from expert opinion.
2.5.2. Infection nodes

The disease prevalence is assigned at the betwsmdniével. Three between-flock level prevalence

(P"4) was considered in the analysis. 0.1%:; 10 infeptadtry farms and 3 infected poultry farms.
2.5.3. Detection nodes
A case of HPAI is defined as:

I.  Over 50% mortality rate in poultry in two days;

ii.  Death in other bird species on the farm (turkegeseg, ducks etc.);



ii.  Wild birds found dead in the neighbourhood overghst week;
iv.  Dead chickens have been vaccinated for Newcastéasie within the last six months;
v. Other cases of mortality in the village over thetpaeek; and

vi.  HPAI has already been declared in the state (FDLE@S)

The process of detection depends on the probaltilay an infected bird will show clinical signs (CS
and the ability of the poultry farmer to recogntbe clinical manifestations of HPAI (RG). Given tha
most commercial poultry farms are characterizethbye flock sizes, and closer monitoring of birge,
assumed a high probability of detection. For badkydicken farms, where flock sizes are usuallylsma
birds are less monitored, and in most cases aosvedl to roam, confined only at night, there is a
possibility of the disease going undetected (Hemnat al.,, 2008). We therefore generated a pert

distribution using @Risk for this parameter to agador uncertainty.

The poultry farmer’s action (FA) following suspicicof HPAI is crucial and may be influenced by

factors such as:

i. The farmer wants to avoid veterinary control;
il. The farmer may be unable to contact the veterinanamake a report as a result of very poorly
developed road network and lack of means of comaoation; or

iii. The absence of compensation payment for cullegbird
This parameter was assigned values based on tais@ievey.

All private veterinarians are obligated to rep&R{ suspicion to the State veterinary service (FOBR
2006) however the probability that an informal gouhealth adviser would report (QR) is unknown.
This is mainly because there are no formal goventmmeeords to prove their existence; and thesetpoul
health advisers may not be well known by the staterinary service. Data on the probability of QRsw

assigned by the author based on discussions vidhmial poultry advisers.



The detection process further depends on the pildipathat the government veterinarian will take
samples at the suspected poultry farm (VS) angbtbkability that the national reference laboraterly
perform the test for HPAI (LT). The value assigrtedhese parameters may be influenced by economic
factors such as the availability of funding. Finahsupport provided by international organisatiéos
HPAI H5N1 surveillance has been suspended (WorltkB#®11). Hence, expert opinion elicitation was
used to estimate the probability of the vet talsagiples. The probability that submitted samplekheil
tested by the national reference laboratory wamgy@ssg based on data gotten from the NVRI, on the
number of suspicion reports received/ submitted suosequently tested from 2006 - 2015. This is
shown in Table 2. On the average, 97% of HPAI suigpireports submitted to the NVRI are tested. We
therefore estimated the probability about this nodeng a pert distribution. The final steps are the

probability of an infected farm testing positivettee diagnostic tests being used which are; Resd-ti
RT-PCR (®-cr and Virus isolation (§,). These parameters were populated based on literagarch

and expert opinion (Alba et al, 2010). The struetaf the scenario tree, the nodes and branches
developed as a result of this study are shown gurei 2. Table 3 shows the details of the probabilit

distributions and proportions chosen for the STM.

2.6. Model output

A scenario tree model of HPAI passive surveillan@s simulated using @Risk Version 5.7 (Palisade
Corporation) with Microsoft excel 2010. The modebsvrun at 10,000 iterations. Taking into

consideration uncertainty and variability, probayitlistributions were used for some model paransete

2.6.1. Estimating the sensitivity of passive SSC

Adjusted risk



The relative risk of infection between backyard @ednmercial chicken farms were adjusted to retain
relativeness while ensuring that the weighted fakthe population is equal to one (1) (Martin ét a

2007)
(1) AR =" (RRi x PrPi)=1

ARirepresents the adjusted relative risk Riirepresents the relative risk for thile branch of the node

PrP; is the proportion of the reference populationdach branch aniis the number of branches.
Calculating the Effective Probability of InfectigBPIH)

The adjusted risk was used to calculate the EPtHtdonmercial and backyard chicken farms using the

following formula;
(2) EPIH, = AR, ><P:|
P'1 represents the disease prevalence at the betaeeridvel

The system sensitivity of passive surveillance BAfl were present at disease prevaleRcg was

estimated using the following equation;
(3) SSe,. =1-(1-EPIH, xSg )’

n is the number of flocks in the subpopulation ;o6 is the probability of an infected chicken farm
being detected by the passive surveillai@®s estimated by multiplying all detection nodesoas the

respective branches of the scenario tree as follows
(4) Se =CSxRG x ((PCpV xPVR)+ (FCQxQR)+FCG)xVSxLT xSE_.; xSE,,,

2.6.2. Sensitivity analysis



A sensitivity analysis was carried out using @Raslkanced sensitivity analysis, to assess the ingdact

input parameters on the system sensitivity of passurveillance (SSe). Since some of our input
parameters were estimated based on a field suritbyarconsiderably small sample size, a sensitivity
analysis was conducted on all detection nodes.t$npith the most impact on the median SSe were
displayed on a tornado graph which shows the mimnand maximum values of the median SSe when

input values vary between the™percentile and $0percentile.
Results
3.1. Survey of poultry farmers

Our field study generated data on farmers’ actiolfowing suspicion of HPAI, means of dead bird

disposal; treatment and consumption of sick bifthe result of our field study is shown in table 4.

Among backyard poultry farmers surveyed 3/13 waalabrt their suspicions to a private vet, 2/13w® t
state veterinary service, 3/13 to an informal ahilmalth adviser and 5/13 would report to no one.
Among commercial poultry farms surveyed, 6/13 woudghort to a private vet, 5/13 to the state
veterinary service and 2/13 to an informal animehlth adviser. Higher probability of reporting
suspected cases of HPAI was significantly (p = 8)0tbrrelated with commercial poultry farms, r =
0.54, which can be considered a large effect. Higlienbers of birds in a farm was also correlatetth wi

higher probability of reporting suspected case€).B0, which can be considered a medium effect.

Among backyard poultry farmers surveyed, 3/13 diggodead birds by burying them, 6/13 disposed

dead birds at a nearby refuse dumpsite, 3/13 desbwsa nearby bush and 1/13 disposed into a nearby
river. Among commercial poultry farms surveyed,3Adlisposed dead birds by burying, 5/13 disposed by
feeding them to other animals on the farm, 3/1palsd them in a nearby dumpsite/bush and 1/13 sold

them.



Treatment of sick birds with medication withoutgsrconsultation with a professional was practicgd b
8/13 and 4/13 backyard and commercial poultry fasnseirveyed respectively. While consumption of
sick birds was not recorded in commercial poultaynfs, 4 of 13 backyard poultry farmers would

consume their birds that appeared to be ill.
3.2. Sensitivity of passive surveillance

The system sensitivity of passive surveillance estimated at three levels of disease prevalenté$,0.
10 infected poultry farms (0.00585%) and 3 infegpediltry farms (0.0018%). The median, 5 and 95

percentiles of the distribution of the system swnsr of detection is displayed in table 5.

The results showed a 100% probability of detecsinlgast one HPAI infected farm assuming the deseas
is present at a prevalence of 0.1%. However, thenated median probability of detecting HPAI was

reduced to 67%, and 23% when redudigto 10 and 3 infected farms respectively.
3.3. Sensitivity analysis

In the tornado plots we see that backyard farmave lan impact on the system sensitivity of theipass
surveillance (figure 3). The capability of backyaroultry farmers to recognise HPAI has the strohges
impact on the system sensitivity of passive sulaeie. The median sensitivity of passive survedén
(P" = 0.01%) for HPAI ranged between 21% and 87% wienying the values of the distribution of

backyard chicken farmers’ ability to recognise HRIm 10" percentile to the 90percentiles.
Discussion
4.1. Survey of commercial and backyard poultry famgn

Our survey generated information that can be usadform surveillance and disease control actigitie

One of our objectives was to identify the charasties of commercial and backyard poultry farming



with a focus on practices that affect the detectdbiiPAI. This was achieved however limited by the

small sample size used in this study.

While all commercial poultry farmers surveyed weiing to report suspicion of HPAI, none reporting
of HPAI suspicion was common to backyard poultmyrfars (5/13). This can be attributed to a low level
of HPAI awareness common to poor rural householeiewaccess to print and electronic media may be
limited. Low awareness of Al among backyard poufemmers has been previously reported by Gugong
et al., 2012 where 54% of 240 household poultrgn&as survey in Kaduna state, Nigeria, were unaware
of HPAI. We were able to identify three reporticitannels available to poultry farmers in Bayelsadest
Among commercial and backyard poultry farmers sywde 5/26 reported to consulting an informal
poultry health adviser and not the private or pubéterinary service when they have problems vhigirt
birds. The reasons for this appear to be the ddstimging a highly trained person to their flockrgus a
less qualified person. These individuals play apdrtant role in providing informal animal healthrea

in rural areas and to people of low economic status

The majority of backyard poultry farmers (8/13) awine commercial poultry farmers (4/13) attempted
some kind of treatment as a means of handlinglsicls without prior consultation from a poultry féa
professional. This practice was reported in 19.8%onsehold poultry farmers surveyed in Mali (Molia
et al, 2015). Personal communications with veterinagtadrs revealed that animal health professionals
are contacted in situations where poultry farmessld not manage on their own or when a large
proportion of birds die. Self-medicating birds adalay the timeliness of detecting infectious diselag

passive surveillance and should be discouraged.

The consumption of sick birds by poultry farmersNigeria is a practice that has been observed by
several authors (Akinwumi et al, 2010; Otte et28l08; Uzochukwu-Obi et al, 2008) and was reported
only among backyard poultry farmers in our studfL 3. Perhaps the economic status of the farmer may

encourage such practices. Consumption of sick Ioivalg limit the spread of the disease amongst pqultr



it may mask the true size of an outbreak, but l&®w$s potential public health implications (Van
Kerkhoveet al, 2011). Further study is needed to estimate dhtofs that encourage this behavior and

effective measures to prevent it.

Improper disposal of dead bird carcases is quitangon in Nigeria and has been reported previously
(Gugong et al., 2012). While disposal of dead birdopen dumpsites and bushes can facilitate the
dissemination of viruses (Musa et al., 2013; Sprab 1993), feeding infected carcases to dogs may
result in HPAI infection (Henning et al., 2011; @ayelu et al., 2011). Disposal of dead birds intdex

bodies can serve as sources of infection to hurparigularly in rural communities where accessipep

borne water is limited. Though the sale of sickdbiwas not recorded among backyard poultry farms
during our survey one commercial poultry farm soéhd bird carcases which he believed was used to

process dog food.

4.2. Quantitative assessment of the sensitivipas$ive surveillance.

Animal health surveillance systems are crucial fgporting, evaluating and managing the risks and
impacts of animal diseases upon animal productonvell as public health (OIE, 2014). This paper
presents the first quantitative assessment of yeem sensitivity of passive surveillance for HRAI

Nigeria since it was implemented. In this study ®TM based on passive surveillance for HPAI in
Nigeria allows the estimation of the probability @PAlI H5N1 detection and evaluation of the disease

detection process.

Our results estimate that the probability of detgcHPAI by the passive surveillance is high ateaign
prevalence of 0.1%. This high sensitivity can biduanced by the extremely large reference popufatio
size (Matrtin et al, 2007; Hadorn and Stark, 2008)ctv in this study falls between 84,000 and 130,000
poultry farms. However, passive surveillance hasoaerate (67%) and low (23%) sensitivity to detect
the disease in the early stages of infection whdyg ®n or three farms are infected respectivelyisT

result is fairly consistent with previous outbreadsHPAI in Nigeria that have been characterized by



widespread across over 50% of Nigerian states befloe disease was detected and/or efficiently
controlled (Monneet al, 2008; WAHID, 2015). This results in serious emmnc losses to farmers as
well as the Federal Government of Nigeria in teahthe cost of control and compensation payment for

culled birds which runs into millions of dollarsa$ina et al., 2008).

Passive surveillance for HPAI can serve as an eealyning system (Goutard et al., 2012), which can
limit an impending outbreak and avert the costigd-brigade control measures. An efficient passive
surveillance is one in which the disease detegtimeess is optimized from the poultry farm levethe
laboratory where proper diagnosis takes place. Ygackand semi-commercial poultry make up over
74% of the Nigerian poultry population (Ortiz et @D07). Optimizing detection of the disease at the
backyard farm level is crucial. Our sensitivity bs#&s reflects the importance of backyard poultry
farmers as they have the greatest impact on themysensitivity of passive surveillance. The prolitgb
that a backyard poultry farmer will recognizing aeghorting an outbreak has a very high impact en th
sensitivity of passive surveillance. This resulfjiste consistent with a similar study done in hach

and free range poultry in Thailand (Goutatdal, 2012).

Backyard poultry farmers’ ability to recognize HP&&s modelled with a median value of 50%. Though
this probability of detection is low relative toathin another study (Alba et al., 2010), it is ectpd to

reflect the difficulty in identifying HPAI in Nigea given:

a. The prevalence of other endemic diseases such wasaddtde disease which presents with the
same clinical manifestations as HPAI (CSFPH, 2@8du & Abdu 2008; Ezeribet al, 2015).
The poultry farmer may ignore the signs, and asstimeaused by other endemic.

b. The typical small size of backyard poultry flocks.a situation of farms with eight birds or less,
four to one dead birds may not trigger a farmewsi@ness as they may perceive the bird to have
died of natural cause. Differentiating accepte@l®f mortality from death due to HPAI becomes

difficult.



The STM estimates that 80% of the population ursdgveillance would report suspicion of HPAI to
either a private vet, the state veterinary sergican informal health provider. Though our estimatey
be biased by our small sample size, it is fairlggstent with another study in Nigeria where wdiness

to report HPAI was estimated at 90% (Musa et 8l16).

4.3. Limitations and assumptions.

Data of poultry population used here were extrapdldrom several sources including the National
Bureau of Statistics (NBS) 2007 estimates, Aden& &guntade (2008) and FAO (2009).
Estimates of the system sensitivity of the suraaite are influenced by the value of the relatisk. iDue

to lack of up-to-date poultry census (populatiomisk) and lack of complete data of disease ouktwrea
available, expert opinion was used in estimatirgyrilative risk of HPAI used in the model. Thereswa
some level of uncertainty in the results obtainedorder to reduce uncertainty, experts with over 1
years’ experience and from relevant fields weredet for the survey. Also some input values used i
model parameters were derived from a field studyclwitonsisted of interviewing 26 farmers, two
veterinarians, and two informal poultry health advs. Due to lack of up-to-date registered ligtailtry
farms and list of veterinarians, it is difficult tmnduct a random-based survey to obtain representa

data. Nevertheless, the STM developed here capdeted when new information becomes available.

Conclusion

This study has identified characteristics of conuiarand backyard poultry farming in Nigeria, wih
focus on practices that affect the detection of HRAd estimated the sensitivity of passive sulaede
for HPAI H5N1 among chicken farms in Bayelsa st&er survey is the first to identify the disease
reporting channels available to poultry farmers @novide empirical data on the proportions of the
population that utilize these channels. Our estatf the system sensitivity of passive surveikafor
HPAI at a design prevalence of 0.1% is high. Thotigh present passive surveillance is limited in its

ability to detect HPAI at the early stages.
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Figure caption

Figure 1 Map of Nigeria: The study area is Bayelsa stathénSouth-South region of Nigeria (Ekong et

al, 2012)

Figure 2 STM describing the process of detection of HPALH®y passive surveillance. Only the branch
of commercial chicken is represented suggestingthigaother categories follow the same process. The

same is the case for the nodes after the repddiggvernment.

Figure 3 Sensitivity tornado showing the minimum and maximealues that the median surveillance

system sensitivity (SSe) acquires in the sceneg®rmnodel as the values of the different inputy.var

Table 1. Expert opinion elicitation results on the relatnak of infection between commercial and
backyard poultry farms, the probability that the wdl take samples and the sensitivity of Virus

Isolation (minimum, most likely, maximum)

Node Expert | Expert |1 Expert |11 Expert IV Average

Vet takes samples (0.50.7,0.9) (0.8,1.0,1.0) (0.8,0.8,1.0) (0.950.951.0) (0.8, 0.86,0.97)

Sensitivity of Viruslsolation (0.95,0.97,1) (0.95,0.98,1) (0.95,0.98,1 (0.95,1,1) (0.9,0.97,0.99)




RR of infection between (3, 6,10) (4,5, 8) (5,5, 8) (5,5, 6) (4.25,5.25, 8)

commercial & backyard poultry

farms

Table 2. Number of HPAI suspicion reports tested from 200945.

Year No of HPAI suspicion Number of HPAI suspicion Number of confirmed cases of HPAI
reportsreceived reportsinvestigated H5N1

2006 890 850 140

2007 970 955 160

2008 450 440 Nil (2 cases via Active surveillance)

2009- NA NA NA

2014

2015 1050 1020 500

Source: National Veterinary Research Institute, Vbingeria.

Table 3. A description of the STM, showing the nodes, delé branches, input name, input
values/probability distributions and range of valused and their respective data sources.

Nodes Type Branches Input  Input value Data source

name

Reference Commercial 64 (100%) Authors
population




chicken

Backyard chicken

170,899 Pert (50%, 70%, 85%)

Flock type Risk Commercial RRec 1 Expert opinion
category chicken
RRsc Pert (4.25, 5.25, 8.0)

Backyard chicken
Flock status Infection Infected P*H 0.1%; 10 farms; 3 farms Authors

Not infected
Clinical signs Detection Displaying CS 0.9 Authors

Not displaying
Recognition of Detection Recognized RG 0.8 (Commercial farms) Authors
clinical signs

Not recognized Pert (0.0, 0.5, 1.0) Backyard farms
Far mer consults Detection Yes FCpV  0.46- Commercial farms Field study; Interviews
private vet

No 0.23 - Backyard farms
Farmer consults an Detection Yes FCQ 0.15 - Commercial farms Field study; Interviews
informal poultry
health advisor No 0.23 - Backyard farms
Far mer reportsto Detection Yes FCG 0.38 - Commercial farms Field study; Interviews
government

No 0.15 - Backyard farms
Farmer consultsno  Detection 0.38, -Backyard farms Field study; Interviews
one

0.0 - Commercial farms

Private Vet reports  Detection Yes pVR 1 FDLPCS, 2006
to gover nment vet

No
Infor mal poultry Detection Yes QR Pert (0.5, 0.6, 1.0) Field study interviews
health adviser
report to No
government vet
Vet takes samples Detection Yes VS Pert (0.8, 0.86, 0.97) Expert opinion

No
Lab performstest Detection Tested LT Pert (0.90, 0.95, 0,98) Data from the NVRI
for Al

Not tested
RT-PCR test Detection Positive Secr  Pert (0.80, 0.85, 0.95) Alba et al. (2010)

Negative




Virusisolation Detection Positive Sey Pert (0.95, 0.99, 1.0) Expert Opinion:

Negative

Table 4. Results of field study interviews with poultry faens and farm workers

Backyard Chicken farms Proportion Commercial chicken Proportion
(total 13 farms) (%) farms (%)
(total 13 farms) °

Farmer s action

1. Call private vet 3 23.07 6 46.15
2. Call government 2 15.38 5 38.46
3. Call informal animal 3 23.07 2 15.38
health provider
4. Call noone 5 38.46 0 0
Disposal of dead birds
1. Bury 3 23.07 4 30.77
2. Disposeat near by 6 46.15 2 15.38
refuse dumpsite
3. Disposeintothe 3 23.07 1 7.69
near by bush
4. Disposeinto near by 1 7.69 0 0
river
Fed tofish 0 2 15.38
6. Fedtodogs 0 3 23.07
sold 1 7.69
Treatment for sick birds
1. Administer 8 61.54 4 30.77

antibioticsand /or
par acetamol without
prior consultation
with a professional

2. Administer drugsas 4 30.77 9 69.23
advised by a
professional

3. Doesnot treat 1 7.69 0 0

Consumption of sick birds

1. Yes 4 30.77 0 0

2. No 9 69.23




Table 5. Median sensitivity of passive surveillance forARP 1 = 0.1%, 10 infected and 3 infected

poultry farms)

Design Prevalence P Median, 5 and 95 percentiles Se HPAI
P =0.1% 1.00 (0.99 — 1.00)
P14 = 10infected farms 0.67 (0.34 — 0.85)

P’y = 3infected farms 0.23 (0.10 — 0.37)




