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Problem The World Health Organization (WHO) developed a guideline with 10 control measures to reduce transmission of A(H5N1) avian
influenza virus in markets in low-resource settings. The practical aspects of guide implementation have never been described.

Approach WHO's guideline wasimplemented in two Indonesian markets in the city of Makassar to try to reduce transmission of the A(H5N 1)
virus. The guideline was operationalized using a participatory approach to introduce a combination of infrastructural and behavioural changes.
Local setting Avian influenza is endemic in birds in Makassar. Two of the city’s 22 dilapidated, poorly-run bird markets were chosen for the
study. Before the intervention, neither market was following any of WHO's 10 recommended control measures except for batch processing.
Relevant changes Market stakeholders knowledge about the avian influenza A(H5N1) virus improved after the interventions. WHO guideline
recommendations for visual inspection, cleaning and poultry-holding practices, as well as infrastructural requirements for zoning and for
water supply and utilities, began to conform to the WHO guideline. Low-maintenance solutions such as installation of wastewater treatment
systems and economic incentives such as composting were well received and appropriate for the low-resource setting.

Lessons learnt Combining infrastructural changes with behaviour change interventions was critical to guideline implementation. Despite
initial resistance to behaviour change, the participatory approach involving monthly consultations and educational sessions facilitated the
adoption of safe food-handling practices and sanitation. Market authorities assumed important leadership roles during the interventions and
this helped shift attitudes towards regulation and market maintenance needs. This shift may enhance the sustainability of the interventions.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction the municipal market authority. All of them have dilapidated
infrastructure, no health services and an inadequate opera-
tional environment. Two markets were selected for this study
based on the management teams’ readiness to undergo the
interventions. Market A had 186 kiosks, 17 management
and sanitation staff, and 5 poultry kiosks that received and
slaughtered a daily total of 500 birds; Market B had 247 kiosks,
17 management and sanitation staff, and 13 poultry kiosks that
received and slaughtered a daily total of 2700 birds.

Before the intervention, an assessment was conducted to
determine the extent to which WHO’s 10 control measures
were being practised.® The assessment showed that only one
of the measures — batch processing — was being followed as
recommended in the WHO guideline, which calls for sepa-
rating poultry batches, cleaning between batches and at the
end of the trading day, and having the capacity to trace back
poultry through the use of regular suppliers. The other nine
control measures were not met. For example, each poultry
kiosk held, slaughtered and sold birds without separate zon-
ing for these different processes; drainage, bins, electricity and
water supplies were limited; work surfaces, cages and floors
were hard to clean; and no regulated inspection or sanitation
programmes were in place.

Live bird markets have been implicated in the circulation of
avian influenza A(H5N1) virus' and are a potential source of
viral transmission among humans and animals.>’ In 2006 the
World Health Organization (WHO) developed a guideline
- A guide to healthy food markets - to reduce contamination
with and transmission of A(H5N1) virus in live bird mar-
kets.” The guideline lists 10 control measures for the poultry
area of markets, the main aims of which are to improve the
environment and ensure safe food-handling practices. The
10 control measures involve education and awareness of how
avian influenza is transmitted; monitoring of conditions and
food-handling practices; visual inspection of fowl to look
for signs of infection; use of personal protective equipment
(masks, gloves, disposable aprons, rubber boots, etc.); market
zoning to prevent public access to potentially contaminated
areas; use of potable water for cleaning and hand-washing;
appropriate cage design and holding practices; appropriate
cleaning practices; properly designed utilities, such as drain-
age systems, and batch processing. This study reports on the
lessons learnt from implementing the guideline in two live bird
markets in Indonesia, alow-resource country with areas where
avian influenza A(H5N1) virus infection is endemic in fowl.

Approach

Problem and local setting A municipal-level taskforce was established. It was composed

The site of the study was the city of Makassar (population
1.6 million), where 80000 birds are slaughtered daily and
where avian influenza A(H5N1) virus infection is endemic in
birds.” Makassar has 22 live bird markets under the purview of

of the finance and operations staft of the municipal market au-
thority, general managers and sanitation teams of the live bird
market, and members of the nongovernmental organization
(NGO), CHF International, that was funded to implement the
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Table 1. Comparison of poultry vendor knowledge, attitudes and practices before and after intervention to reduce transmission of
A(H5NT1) influenza virus in two poultry markets, Makassar, Indonesia, 2008—2009

Control measure’ and related knowledge, attitude or practice Before After P
(n=34) (n=29)
No. (%) No. (%)
Education and awareness
Aware that people can get sick from working with poultry 8(24) 18 (62) 0.002
Practising slaughter of sick birds and sale of sick or dead birds 5(15) 6 (21) 0.533
Education and awareness, monitoring, visual inspection
Able to identify three symptoms of avian influenza infection in chickens 26 (76) 27 (93) 0.092
Personal protective equipment
Wearing rubber boots® 22 (65) 16 (55) 0.441
Wearing plastic aprons® (15) 16 (55) 0.001
Cages and holding practices, cleaning
Cleaning cages daily 28 (82) 29 (100) 0.027
Cleaning
Using soap when cleaning chopping boards, knives and defeathering machines 13 (38) 18 (62) 0.059

@ Based on observation of poultry vendors.

project to improve the two markets ac-
cording to the WHO guideline. The task-
force oversaw the change process and
monitored the interventions monthly.

Interventions promoting infra-
structural and behavioural changes
were introduced over an 18-month
period (January 2008-June 2009). The
interventions were specifically aimed
at achieving compliance with the nine
recommended measures not being prac-
tised at the markets (batch processing
was excluded since it was already being
practised). A participatory approach
involving market managers, sanitation
teams and poultry vendors was applied
to put the measures into operation.
Under this approach, problems were
posed and potential solutions discussed
at monthly consultation meetings held
at the markets until acceptable options
emerged.”

Interventions that required con-
struction or introduction of new goods
were designed to ensure sustainability,
low ongoing costs and easy mainte-
nance. Education sessions lasting two
hours were held monthly to improve
market managers, sanitation teams’
and poultry vendors’ knowledge and
practices in the area of sanitation and
food handling. These 18 sessions were
held at canteens near the markets and
addressed waste management, food
safety, recognition of signs of infection
with avian influenza A(H5N1) virus and
notification of affected fowl. The staff
of CHF International developed key
messages based on the WHO guideline
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and provided the training.* Information
was discussed and monitoring protocols
and logs were developed during these
18 sessions.

Progress in implementing the inter-
vention was evaluated through a post-
intervention inspection, interviews with
market managers, sanitation teams and
poultry vendor surveys. These activities
were conducted by a two-person team
composed of one external evaluator (GS)
experienced in avian influenza control
in live bird markets**and one NGO of-
ficer responsible for overseeing guide-
line implementation at both markets.
GS developed the necessary evaluation
tools based on the WHO guideline and
provided one day of training to the NGO
officer on questionnaire administration
and data collection and recording.

An unannounced one-day inspec-
tion was conducted at each market by
the team one month after the interven-
tion. The team used a checklist to con-
firm that the necessary goods had been
installed and that the protocols and logs
developed were in use. Interviews with
market managers and sanitation teams
were conducted using semi-structured
questionnaires developed with guidance
from WHO and field tested locally.® The
questions explored the presence of any
roadblocks to guideline implementation
and the adequacy of the change process
and the interventions. Answers to each
question were summarized and differ-
ences in perspectives identified.

Changes in vendor knowledge,
attitudes and behaviour before and

after the intervention were measured
using a field-tested, structured survey
instrument containing 38 close-ended
questions. The survey was conducted
verbally in the local dialect. The NGO
officer conducted the pre- and post-
intervention surveys among 34 and 29
poultry vendors, respectively (Table 1).
These numbers represent all vendors
present in the market on the days the
interviews were conducted. Changes
in vendors’ knowledge, attitudes and
behaviours before and after the interven-
tion were analysed using y* or Fisher’s
exact tests, as required.

Ethics approval for the study was
obtained from the Health Research Eth-
ics Committee at the Indonesian Min-
istry of Health and from the Australian
National University Human Research
Ethics Committee.

Findings
Education and awareness

Poultry vendors’ knowledge and at-
titudes surrounding avian influenza
A(H5N1) virus transmission improved
after the intervention. Six vendors from
both markets continued to slaughter sick
chickens and to sell sick or dead chick-
ens (Table 1). They stated that they sold
these chickens as feed for fish farms, but
no follow-up was conducted to verify
this information.

Monitoring

With the aid of municipal agriculture of-
ficers, both markets developed disease-
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Fig. 1. Layout of the poultry areas in markets
poultry markets, Makassar, Indonesia,

A and B after interventions in both
2008-2009
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monitoring protocols. These protocols
provided for simple visual inspection of
incoming birds, a cost-free intervention.
Monitoring logs were filled daily by mar-
ket managers in both markets and kept
in the communal poultry holding zone.

Visual inspection

Posters and protocols for poultry inspec-
tion and disease notification were devel-
oped and placed in a visible location in
the poultry area of each market. More
poultry vendors could correctly identify
signs of avian influenza A(H5N1) virus
infection in birds after the intervention
than before it (P=0.09) (Table 1).

Personal protective equipment

Poultry vendors rejected face masks
and goggles because they made them
feel too hot when worn during poultry
slaughter. However, the use of plastic
aprons increased after the intervention
(P=0.001).

Market zoning

The poultry area was completely recon-
structed within a four-month period
in both markets. The new structures
adhered to zoning and unidirectional
workflow, as per the WHO guideline

poultry kiosk operated all aspects of the workflow

(Fig. 1).* Of the 29 poultry vendors
surveyed after the intervention, 25
(86%) expressed satisfaction with
the changes. The remaining vendors
indicated that they had fewer buyers
because the area where poultry is sold
to the public had been isolated. Eleven
vendors (38%) mentioned a dip in sales
after the interventions, but seven of
these vendors (64%) still felt satisfied
with the changes.

Water

In both markets, existing water wells
were closed and city water was piped
to the poultry areas. Toilets with hand-
washing facilities were installed, with
easy access for all workers and customers.

Cages and holding practices

After the intervention, poultry species
were placed in separate holding zones
and kept in clean cages. More vendors
reported cleaning cages and trays daily
(P=0.027; Table 1). Market A vendors
expressed concern that the poultry hold-
ing zone was too hot because of limited
airflow. Additional fans were installed to
overcome this design problem, but man-
agement still faced difficulty in getting
vendors to hold poultry in that zone.
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Cleaning

Market sanitation teams were provided
with high-pressure hoses. Easy to clean
stainless-steel work surfaces were in-
stalled. Cleaning logs were filled daily
by the market sanitation teams. Cleaning
practices by poultry vendors improved
after the intervention (Table 1).
Utilities

The poultry areas were provided with
electricity, and an anaerobic wastewa-
ter treatment system that decreases
organic matter was installed in them.
Composting bins and rubbish bins
with lids were provided and placed in
visible locations, and drains were cov-
ered and sloped. One vendor who was
unhappy with the intervention claimed
that drainage was slow. On verification,
market managers suggested that this
vendor was unhappy with his corner
location in the sale area as he felt that
it was isolated. No other vendor com-
plained about the drainage.

Conclusion

Behavioural change was critical to the
adoption of hygienic practices and the
implementation of the WHO guideline.
Since people tend to resist changes in
their work routines,”'’ we achieved suc-
cess in this respect by applying the par-
ticipatory approach consisting of regular
consultations, educational sessions and
by making infrastructural changes that
facilitated and provided an incentive for
behaviour change."

Market managers and the mu-
nicipal market authority assumed im-
portant leadership roles in overseeing
adoption of the guideline. All stake-
holders recognized the need to regulate
market sanitation practices and utilities
to maintain consumer interest and
sustain live bird markets as points of
municipal revenue. This resulted in a
commitment by the municipal market
authority to use funds already allocated
by the local government to provide
maintenance and uninterrupted sup-
plies of electricity and water, without
additional cost to vendors in the two
markets. We believe this commitment
will ensure the intervention’s sustain-
ability. It may also provide impetus
for the municipal market authority to
roll out the intervention in Makassar’s
other 20 live bird markets over the next
5 years using municipal funds.
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Box 1. Summary of main lessons learnt

- Theinterventions outlined in the World Health Organization’s guide to healthy food markets
can be implemented in low-resource settings endemic for avian influenza A(H5N1) virus.

- To implement the interventions and maximize potential for sustainability, various
stakeholders had to be involved in the change process, including the government market
authority, market managers, sanitation teams and poultry vendors.

Regular consultation and education sessions, as well as infrastructural changes with financial
incentives, facilitated behaviour change and the adoption of hygienic practices by market

stakeholders.

Anaerobic wastewater treatment
systems and composting reduce the risk
of contamination with the A(H5N1)
virus and are cheap and easy to main-
tain."”” Composting also enables sanita-
tion staff to supplement their income by
turning poultry waste into a marketable
commodity. Such economic incentives
increase compliance with interventions,
especially in low-resource settings."”

The intervention did not result in
any increase in kiosk fees, since it was
funded through CHF International.
Although cost-sharing would have been
favourable, initial buy-in from authori-

ties and vendors was limited by the fact
that WHO?’s guideline had never before
been applied in Indonesia. Therefore,
this experience was treated as a proof-
of-concept. Future applications of the
guideline in Indonesia should explore
other funding models (e.g. public-pri-
vate co-contributions).

The fact that the two bird markets
were chosen because their management
teams showed readiness to implement
the interventions may have increased
the likelihood of success. However, the
intervention should yield similar results
in other low-resource settings, since the
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workflow in markets is generic. Fur-
thermore, managers of other live bird
markets may be motivated by the lessons
learnt from this experience (Box 1).°
Since the WHO guideline prioritizes
certain interventions more than oth-
ers, managers of markets with limited
resources may choose to implement the
interventions having higher priority. ll
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Résumé

Application d’un guide des marchés d'alimentation saine a deux marchés indonésiens afin de réduire la transmission de la

«grippe aviaire»

Probléme ['Organisation mondiale de la Santé (OMS) a concu un guide
avec 10 mesures de controle permettant de réduire la transmission du
virus de la grippe aviaire A(H5N1) sur les marchés a faibles ressources.
Les aspects pratiques de I'application du guide n'ont jamais été décrits.
Approche e guide de 'OMS a été appliqué a deux marchésindonésiens
dans la ville de Makassar afin de tenter de réduire la transmission du
virus A(H5N1). Le quide a été utilisé a I'aide d'une approche participative
pour présenter une combinaison de changements infrastructurels et
comportementaux.

Environnement local La grippe aviaire estendémique chez les oiseaux
a Makassar. Deux des 22 marchés a oiseaux délabrés et pauvres de la
ville ont été choisis pour étude. Avant l'intervention, aucun des deux
marchés ne suivait les 10 mesures de contréle recommandées par 'OMS,
a l'exception du traitement des lots.

Changements significatifs Les connaissances des parties prenantes
des marchés surle virus de la grippe aviaire A(HS5N 1) se sont améliorées
apres les interventions. Les recommandations du guide de 'OMS
en matiere d'inspection visuelle, de nettoyage et de pratiques de

conservation de la volaille, ainsi que les exigences infrastructurelles
pour le zonage et pour les éguipements et |'alimentation en eau
ont commencé a étre conformes au guide de 'OMS. Des solutions
nécessitant peu de maintenance, comme linstallation de systemes
de traitement des eaux usées, ainsi que des incitations économiques
comme le compostage ont été bien accueillies et s'adaptaient
parfaitement au systeme a faibles ressources.

Lecons tirées Combiner les changements infrastructurels aux
interventions de changements des comportements était essentiel a
I'application du guide. Malgré une premiere résistance au changement
comportemental, l'approche participative impliquant des consultations
mensuelles et des sessions de formation ont facilité 'adoption d'une
hygiene publique et de pratiques de gestion d'une alimentation
saine. Les autorités des marchés ont joué un role de leader important
lors des interventions, ce qui a aidé a modifier les attitudes envers
la réglementation et les besoins en maintenance des marchés. Ce
changement peut améliorer la durabilité des interventions.

Pesiome

Peanuszaums ykasaHuii no oxpaHe 3,0pOBbs Ha NPOAOBO/IbCTBEHHbIX PbIHKaX Ha ABYX MHAOHE3UNCKNX
pbIHKaX B LienAx CHXKeHMA nepegaum “nTnybero rpynna”

Mpo6nema BcemyvpHan opraHu3aums 3gpasooxpareHnsa (BO3)
pa3paboTana ykasaHua, coaepxatine 10 Mep, HanpaBneHHbIX Ha
CHWKeHWe nepefayu BMpyca nTnybero rpunna A(H5NT) Ha pbliHKax
B YC/IOBMAX C OrPaHMYeHHbIMY pecypcami. [TpakTuyeckme acneKTbl
peanu3aLmmn MHCTPYKUWM paHee HUKOMAA He Obl OnrcaHbl.
Moaxopa Ykazarna BO3 Obinu peann3oBaHbl Ha ABYX MHAOHE3NIACKIX
pblHKax B ropoge Makaccap B Uenax yMeHblWeHna nepegaum
Bupyca A(H5NT). Peanu3auma ykasaHuii 6bina ocylecTeneHa
C UCNOMb30BaHMEM aKTMBHOIO noaxofa v Obina HaueneHa Ha
COBMeCTHOE BHefipeHve NHPPACTPYKTYPHBIX ¥ NOBeAeHUECKNX
N3MEHEHNIN.

MecTtHble ycnoBua [TT1ymin rpunn ABAAETCA SHAEMUYECKAM ANA
Nty B Makaccape. [ina uccnenosaHua 6bi1un BblopaHbl Aga 13 22
BETXVIX U MIOXO OPraHn30BaHHbIX MTUUbMX PIHKOB. [1o peanm3aumm
MEPOMNPUATUI HU OAMH 13 PbIHKOB HE BbINOAHAM HIW OAHOM 13 10
pekomeHayembix BO3 Mep KOHTPOASA, 3a UCKOUEHNEM KOHTPOA
napTVn ToBapa.

OcywecTtBneHHble nepemeHbl OCBeJOMIEHHOCTb
3aMHTEPECOBAHHbIX NN, YYACTBYIOLMX B PabOTe pbiHKa, O MTUYLEM
rpvnne A(H5N1) nocne peanvsaumn MeponpuUAaTUin yaydwmnnach.
PekomeHpaumnm BO3, kacarowmeca Br13yanbHOro 0CMOTPa, YMCTKM
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1 COfEePKaHMA NTUL, a TakKe MHOPACTPYKTYpHble TpeboBaHWA
K 30HMPOBAHWMIO, BOAOCHAOKEHNIO 1 CUCTEMAM KOMMYHaNbHOIO
0b6CNyXMBaHWA CTann COOTBETCTBOBATh ykaszaHmaM BO3. Takuve
PELLEHNA C HU3KAMY SKCMIyaTaUMOHHbBIMA PAaCXO4aMK, Kak YCTaHOBKA
CUCTEM OUYMCTKM CTOYHBIX BO[], @ TakKe Takue 3KOHOMMYecKue
CTUIMYIIbI, KaK, HaNpUMeP, KOMMOCTUPOBAHME, GbIN XOPOLLIO MPUHATLI
1 NOAXOAAT ANA YCIIOBUI C OrPaHMUeHHbIMY pecypcami.

BbiBogbl CoueTaHne MHOPACTPYKTYPHBIX M3MEHEHWIA C Mepami,
HanpaBneHHbIMM Ha M3MeHeHVe NMoBefeHVs, NMEeEeT pellatollee
3HaueHue AnA pean3almm yKasaHui. HecmoTpa Ha nepsoHavanbHoe
COMPOTUBIEHVIE V3MEHEH IO MOBeeHIIA, OAXOM, NPeAnonaraioLLmin
AKTVIBHOE YyuacTMe 1 BKAOUAIOLLMIA eXKeMeCAUYHbIe KOHCYbTaUum 1
yuebHble 3aHATUA, CNOCOBCTBOBaN NPVHATMIO NPAKTVK 6e30MacHOro
obpalleHna C NULEeBbIML NPOAYKTaMU 1 CaHWUTapuK. PyKOBOACTBO
PblHKa B TeueHWe NpoBeAeHns MeponpuUATUI NPUHANKN Ha
cebf BaXkHYI0 HaMpasAAoLLYO POJib, YTO MOMOIMO CKIIOHUTb
3aVHTEPECOBAHHbIX JINL B MOJb3Y OCO3HAHMUA HEOOXOAMMOCTY
PerynmpoBaHVA 1 COAEPKaHVA PbiHKa B Haanexalliem COCTOAHN.
Takoe M3MeHeHne OTHOLWEHMUA MOXKET MOBbICUTh YCTOMUMBOCTb
pe3ynbTaToB OT peanvauyy MePONPUATUIA.
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Resumen

Aplicacion de la guia para mercados de alimentos saludables en dos mercados indonesios con el fin de reducir la transmision de

la «gripe aviar»

Situacion La Organizacion Mundial de la Salud (OMS) desarrollé una
guia con 10 medidas de control para reducir la transmision del virus
de la gripe aviar A(H5N1) en mercados en entornos con escasez de
recursos. Nunca se describieron los aspectos practicos de la aplicacion
de dicha gufa.

Enfoque La guia de la OMS se aplicé en dos mercados indonesios
de la ciudad de Makassar con el fin de intentar reducir la transmisién
del virus A (H5N1). La gufa se hizo més funcional a través un enfoque
participativo para introducir una combinacion de cambios tanto en las
infraestructuras como en los comportamientos.

Marco regional La gripe aviares endémica en las aves de Makassar. Para
este estudio se eligieron dos de los 22 mercados de aves deteriorados
y mal gestionados de la ciudad. Antes de la intervencién, ninguno
de los dos mercados seguia ninguna de las 10 medidas de control
recomendadas por la OMS, exceptuando la de procesamiento en lotes.
Cambios importantes Tras la intervencion, se observé una mejora
considerable de los conocimientos de los participantes en el mercado
sobre el virus de la gripe aviar A (H5N1). Empezaron a aplicarse las

recomendaciones de la guia de la OMS en cuanto a inspeccion visual,
limpieza y practicas de explotacién avicola. Del mismo modo, los
requisitos infraestructurales de distribucién en zonas, suministro de
agua y servicios publicos empezaron a adherirse a la guia de la OMS.
Las soluciones de bajo mantenimiento como la instalacion de sistemas
de tratamiento de aguas residuales y los incentivos econémicos como
el del compostaje fueron bien recibidos y adecuados para este entorno
con escasez de recursos.

Lecciones aprendidas La combinacién de intervenciones para
realizar cambios en las infraestructuras y en el comportamiento resultd
fundamental en la puesta en practica de la gufa. A pesar de la resistencia
inicial a los cambios de comportamiento, el enfoque participativo con
consultas mensuales y sesiones educativas facilitd la adopcion de unas
practicas seguras de manipulacion de alimentos y de saneamiento. Las
autoridades competentes asumieron un importante rol de liderazgo
durante las intervenciones, lo que ayudo6 a cambiar actitudes respecto
a las necesidades de regulacion y de mantenimiento de los mercados.
Este cambio podrfa potenciar la sostenibilidad de las intervenciones.
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