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Bio- WHAT??

Are you talking about
laboratory biosecurity?

A few poultry experts were Biosecurity

only knowing the term ..
Is it a type of SOP or set

protocol??
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Expected learning
outcomes!

. Understanding the concepts of
field epidemiology

. Principles of farm biosecurity

. Psycho-behavioural aspects of
implementation of biosecurity
measures- the role of vets

. How to quantify the biosecurity
implementation?

What is farm biosecurity?

The application of a set of
physical, management, and
behavioural measures designed
to reduce the risk of introduction,
establishment and spread of
pathogenic agents to, within and
from an animal population.

https://www.woah.org/fileadmin/Home/eng/Health_standards/tahc/2018/en_glossaire.htm
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Biosecurity and One Health

* Food security and safety

* Prevention of pathogen spillover
* Less Antimicrobial RESISTANCE

Less infection in animals

* High growth and production
* Feed conversion

* Less antimicrobial usage & RESISTANCE

* Prevention of pathogen spillover
* Less Antimicrobial RESISTANCE

Let’s see some of the basics
of field epidemiology
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Common routes of pathogen(s) excretion in animals

Remember: it is common that a single pathogen can have more than one route

Aerosols

through Wound
breathing or

coughing T8y Aborted
fi-ﬁ{%g foetus
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Which of these routes is most likely to transmit FMD?

Direct contact between Contact of healthy Carriage of the virus on the

healthy and infected animals with the boots of wind between an infected

animals. a veterinarian who has farm and a healthy farm
visited an infected farm. some distance away.

Relative risk of FMDV transmission from various sources

g a &

Direct animal Contact with animal Mechanical
contact product transmission or

fomites

Remember: Not all transmission routes pose similar risk!
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Knowledge about the pathogen
How much infectious the pathogen can be*:

< IF weiE g

Contagiousness of a diseases is represented by number of secondary infections
(in an otherwise susceptible population) caused by a single original infection.

known as basic reproduction number (R)).

*Underlying assumption: when no animal has any immunity and no interventions have been
imposed to curb its spread.

Seasonal COVID-19
Influenza (Coronavirus)
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For FMD: R, during early
stages of the disease were
observed in the range of 21
to 88 for cattle

(Ster et al., 2012; Hayer et al., 2018)

For LSD: for indirect
transmission, the R, was
estimated at 15.7,
compared to 0.36 for
direct transmission
(Magori-Cohen et al., 2012)

Route tells us
where to
intervene;

reproduction
numbers tell us
whether the chain
is expanding.
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reak the
chain
Key

e il B S e

™ Fraction of the host population that is susceptible

Probability of infection being transmitted during contact
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Duration of infectiousness




Effective reproduction number (Re)
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Fraction of the host population
that is susceptible

Rate of contacts in the host
population

Vaccination, nutrition, calves, milking
animals.....

Pashu melas, purchasing new animals,
visitors, veterinarians, para-vets...

Probability of infection being
transmitted during contact

Infectiousness of the pathogen,
transmission pathways, barrier(s) to
reduce the probability of contact
(quarantine, C&D, isolation, fencing..)

Duration of infectiousness

Pre-clinical shedding, acute/chronic
outcomes, latent infection, pathogen
survival (e.g. FMDV: 6 months in slurry)

Since incursion until detection of any new infectious
pathogens (e.g., FMD, LSD..): Several weeks

<)
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Duration of * g
infection in N e
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each farm * @ B
» (<]
-
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» 12<]
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First farm infected

*

Disease detected
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* Moreover, during that period, the pathogen can spread between farms
through animal movements, contaminated vehicles, workers etc.

* Biosecurity measures will be the only component that can minimize
the spread until detection
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SOURCES ANDREW BLACK, DENNIS LIU, AND LEWIS MITCHELL | UNIVERSITY OF ADELAIDE

19
For diseases that are under control/eradication programs, a lack
of biosecurity can hamper the success of the program
Despite huge efforts in testing ' "'““de"“ #Yy Recovery
: . Vg™
and segregating/ culling of b “\
positive animals, if new N h
infections are not prevented,
the disease will not be Prevalence Death
controlled/eradicated CJpraleyt
-
(Figure adopted from: Impellizzeri et al., 2022) EpidemiOIOgiSt’s bathtub
20
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Preventive measures also support economics

Investment in Direct and
prevention indirect costs

Reactive
Ilcurell

Proactive
“prevention”

“Hand hygiene is a truly ‘no-regrets’ investment:
Estimates show that for every $1 invested, countries can save $15

Health Topics v ountries v lewsroom v ergencies v ata v About WHO v

Investing $1 per person per year
in hand hygiene could save
hundreds of thousands of lives

22

11
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=

National
or
regional
level

Economic Impacts of Foot and Mouth Disease

Disease Outbreak

Livestock trade restrictions (live
animals, genetic material, meat
and dairy products) and
production losses

Containment measures, logistic
and manpower

Effect on macroeconomy:
Multiplier effect, producer-
consumer price, foreign
exchange

Effect on industrial
earnings

=

Farm-
level

Livestock production

losses:

« Mortality, weight loss, milk
loss, hide damage

« Treatment and containment
costs

« Other (timing of sales,
price effects etc.)

Effect on livelihoods

Loss of insurance

Effect on crop production
(manure application and
other restrictions)
Disruption of social
networking functions
Increase vulnerability

Export oriented
losses

Local market
losses

Disease Risk

Risk management:

* Preventive measures
(fencing, zonation,
compartmentalization,
movement control)

* Logistic and manpower

Risk management:

* Treatment costs

» Compulsory control
measures (vaccinations,
movement control)

» Traceability

» Price discrimination by
zoning

Other ecological impacts, including wildlife health, can also be there in case of spillover events

Early detection of FMD outbreaks is the KEY for reducing its impact

Reference: Perry, B.D., Randolph, T.F., Ashley, S., Chimedza, R., Forman, T., Morrison, J., Poulton, C., Sibanda, L.M., Stevens, C., Tebele, N. and Yngstrom, I., 2003. The impactand poverty
reduction implications of foot and mouth disease control in southern Africa with special reference to Zimbabwe.

24

12



Do you know the socio-economic
impact of 2001 United Kingdom
FMD outbreak

1st case of FMD was reported on 19 Feb. 2001. More
than six million pigs, cattle and sheep were slaughtered
before FMD was brought under control by the end of
Sept. 2001.

It has been observed that FMDV was circulating for ~3
weeks, with 50 infected premises, before it was detected.
Total economic impact was estimated > £8 billion. The
outbreak devastated Britain's dairy industry.

Most evidences indicated that infected animal products
had been imported from far east and had been used as
animal feed on pig farms, passing on the virus.

- Four million animals slaughtered

Source: https://www.theguardian.com/science/2021/feb/21/foot-and-mouth-20-years-on-what-an-animal-virus-epidemic-taught-uk-science
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Biosecurity is the foundation of animal health!

ERm e
7

Preventive
4 Biosecurity should be
' the basis of all disease @‘ d_ﬁ
control programs . .
prog Biosecurity

26
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To improve the farm productivity

To obtain farm stability

WIVAYE
NEED farm
biosecurity?

To improve quality & safety of farm products

To reduce risk of zoonotic infections

To improve animal welfare

To reduce antimicrobial usage & resistance

14
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Segregation: Separation of infected & diseased animals

L TN
S R
\uvmvmmmmmmuv U il

/ 4

(Susceptible
animals)

Dirty
(Direct or indirect
source of

— infection)
Isolation Pen —aa
QUARANTINE QUARANTINE .

29

What we are doing here..

Infection risk = Susceptibility * Transmissibility * Contact time/rate * Consequences

* Likelihood of a contact that could lead to infection
* The probability of transmission given a contact

Segregation reduce the likelihood of a contact that could lead to an infection

Examples:

* Quarantining animals that have been purchased before adding them to the herd.
* Asking visitor to park their bike outside the gates to the farm.
* Not sharing equipment with neighbouring farms.

30

15
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Person’s breath Feed Air

Pets &
rodents

LOW RISK

Not every measures is equally important:
Prioritize it

Transportvehicles,
persons, clothing hands

Material Live animals

Always understand the transmission pathways of the pathogen!

31

Biosecurity is all about reducing risk !!

Remember: Although we can’t
completely eliminate risk, we
can take steps to reduce it by
choosing to focus on reducing
the highest risks.

* |dentify areas where disease transmission is most likely to occur, such as high-traffic zones like

LOW

MeEDWUM

Risk?

milking parlors or areas where animals congregate (common water source?)

* Assess the vulnerability of feed and water sources to contamination. Prioritize measures to
safeguard these essential resources, such as ensuring proper storage and handling practices,

preventing access by wildlife or pests, & regularly testing for contaminants.

16
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Reduction of
the infection
pressure

* Breaking the infection cycle

* Reduce the burden on
immune system

What it does: It reduce the infection pressure >
mitigate the probability of transmission given a contact

Cleaning involves removing all of the organic material (faeces, urine, saliva, dirt, etc.) from
a surface or contaminated object.

* Providing all of the organic material can be removed, the amount of pathogen on the
surface should be significantly reduced.

Disinfectants are chemicals which kill pathogens. @

* Different disinfectants are needed for different pathogens.

* To be effective, the correct disinfectant must be used, at the correct concentration and for
the correct contact time.

IMPORTANT: Most disinfectants are inactivated by organic matter.

* Dipping dirty boots into a bucket of disinfectant DOES NOT WORK. Boots must be
thoroughly cleaned before disinfection.

17
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Scale of farm operations does matter!

e airas

> <

Biosecurity must be evolved according to the variability of the threat

Level of farm production, available structural components, future expansions plans etc...

35

Thousand times a small chance
becomes a large chance

Frequency

d oes Frequency transmission route (n)

matter P=1-(1-p)"

E.g., at individual level, the visitor may not pose
high risk, but too frequent visits by different
visitors may pose a high risk!

Risk transmission route (p)

36
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The POWER of tiny gains

365 =R
1% better every da = 41 NEW YORK TAMES BESTSELLER
Uo ey [.0,365_ Bl ChGngeS ThGT seem SmO” Tiny Changes,
1% worse every day 0 =005 Remarkable Results

and unimportant at first
will compound into
remarkable results if you're
willing to stick with them
for years. it f‘@

& Break Bad Ones 898

Improvement
or Decline

1

JAMES CLEAR James Clear

Overview of components of “Biosecurity Measures”

[ Processes & Physical tools ] Quality assurance Internal
-
Segregation- N4
) \ Pathogen N
= [P |§>\ implementation | [ | Reduction | [ | piosEcURITY
A & Control
-
- ] / B _
Geograpical Human components External
region/climate & Compliance
Temporal conditions
Law/Policy ( Determining Influencing
foctors focors
(Huber et al., 2022)

19
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Animal Quarantine shed

Visitor room,
changing room and Feed storage unit
offices

Farm equipment
storage unit

Entrance :’r‘:‘su‘::ehicle |j 5
Milking parlour

]
Foot bath, hand wash
and disinfectant facility

I
” : Manure
- L 3 aternity Calf pens collection}
-
=

eaJe Sunjied

b
pENS place

Animal Quarantine shed
_ g iy -
-‘ﬁ
-y

-
Pl il
———
VM”"" . Farm equipment
ciinging room and Feed storage unit B
oftices storage unit

L2d stock
and w. ste
disposal

Foot and vehicle q.
tyres bath 29

u. Milking parlour hokaion
Foot bath, hand wash .
reatment

and disinfegtant facility unit

-
4

) - Manure
Maternity -.“Fpens coileclion}
- place
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Farm gate = risk filter

Not every visitor, vehicle or object
should enter the same way.

single gate e entrylog e pre-entry check

- The boundary is biological

Rodents, dogs, birds and wildlife
ignore the farm map.

seal gaps ¢ protect feed e control pests

21
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movement happens

Separate routine flows so high-frequency
contacts do not become high-risk contacts.

Quarantine buys time

The pen is not enough; time,
observation and release criteria matter.

separate e observe e release

22
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|
Different people, different
rules

Farmer, veterinarian, visitor and driver
do not carry the same risk.

access tiers ® role-specific PPE e restricted zones

High-risk moments need
special rules

Calving, abortion and sick-animal care
are not ordinary routines.

gloves e separate pen e safe disposal

23



Line of separation

A visible line helps people know when
behaviour must change.

dirty side e transition e clean side

25-10-2026

‘\“

"

| IR

Shared equipment is a silent
bridge

Buckets, ropes and tools can connect
animals that never meet.

dedicate e clean e disinfect

24



25-10-2026

' Feed & water are hidden gates:

& point source contamination
e
| Storage, spillage and water hygiene
decide what enters the herd daily.

covered feed e clean troughs e dry storage

Biosecurity becomes strong
when it becomes habit

Daily routines matter more than
occasional perfect protocols.

brief e check e improve

25
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Thumb Rule: Multiple Layers Improve Success
Swiss Cheese Respiratory Pandemic Defence Model

Personal responsibilities Shared responsibilities

Physical distance, Hand hygiene, If crowded, Ventilation, outdoors, Quarantine
stay home if sick cough etiquette limit your time air filtration and isolation

Avoid touching Fastandsensitive ~ Government messaging  Vaccines
your face testing and tracing and financial support

Source: Adapted from lan M. Mackay (virologydownunder.com) and James T. Reason. lllustration by Rose Wong

Most valuable control is often not the most expensive one;
it is the control placed at the highest-risk pathway and performed reliably.

26
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O.e

S
P - I AARAARARARANAL
oESn’T

K(&{Q/\ F.it All

Drafting a farm biosecurity protocol....
It involves BIOLOGY, SCOIOLOGY, ECONOMICS & POLICIES..!!

* Analyze
* Explain

* Propose

* Set (needs a positive final decision

of the farmer (Investment/Chang

54

27



Biosecurity....

Preventive
measures

Different levels

Very different
farm facilities

Small/medium/Ilarge,
old, new, expanding,
multispecies, high-
density area...

Combinations
of actions

Very different
business
priorities

Level of production,

bank loans, plans for
the future?

25-10-2026

On different
level

.

_‘é:_

=)

Very different
personalities of
the farmers

Shy, aggressive,
proactive, traditional..

28
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Development of dairy
farm biosecurity
scoring system

25-10-2026

* Literature review on Animal Biosecurity

Development Practices
. p * Discussions with animal health experts
of dairy farm (n=06)

biosecu rity * Formation of initial draft: 63 parameters

: * 2nd FGD with animal health experts (n=8):
scoring 58 parameters

system * Key person interviews/discussion from Vet.

University experts of GADVASU

Cross-sectional * Validation from field experts
survey for * SMS, KVK (05)

biosecurity scoring * Punjab Veterinary Officers (10)
of farms )
* Final draft: 53 parameters

29
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Development of Biosecurity Scoring System for Dairy Farms of Punjab, India
Pankaj Dhaka'’, Manmeet Singh’, 1.S. Bedi’, B.B. Singh’, R.S. Aulakh®, Jaswinder Singh?and J.P.S. Gill!

ity, Ludh
inary and Ani X India-141004

Abstract Results -
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Introduction l Ut acnc 9t o

“Healthy animals secure better livelihoods, ensure food safety,
and maintain equal access ta food for all"

Prevensicn ofincursan of infecon sources

1. raimantofstseati pla fo rdert coearol

To improve the farm productivity
> Ta obtain farm stability
> To rmym. quality and safety of farm products
> risk infections
>
>

rropsrionsy coutrl

J‘ 6 whys-rm \

|mpnmnt’ o Tulmnnrv- animal welfare

To reduce antimicrobial usage and resistance

“Remember that the biosecurity chain remains as strong as the weakest link” /

Materials and Methods .

Literature review on Animal Biosecurity Practices
L
Focus Group Discussion (FGD) with animal health experts (n=06)

@T@ Initial dr-fe:E: parameters

2" FGD with animal health experts (n=08): 58
v

8. roviion of caun drnking water for anmals

8. Tesing of e afr abor o fo possibe nfactious ouses

Key person i ion with the icians of GADVASU
(03 VPH, 02 LPM, 02 Vet Extn,, 01 Nutrition, 01 Dalry econamics) :
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Y Punjab.
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Biosecurity scoring system....... Overall scores

e
Checklist for fh of basic farm biosecurity protocals 50.00
Scoring method: Fer each measure. you nsed to consicer the expected efficacy in discase prevention. the expected feasibilify z0d the expected economics [reum on 45.00
investment] on a Slevel Likert scale (very low. low, neutral. high, very high). To each levelofthe Likert scale. you need o atibure a score of 1,23 4 and 5 for the .
levels very Iow. low, neutral, high and very high, respecively. 40.00
Small household farms Medium farms Large commercial farms '
(10 animals) (10-50 animals) 50 amimaks)
Efficac Economics | Effiese 35'00
o
kb Bt a R o 30.00
1 Provision of quarantine fzciliies of animals when itrofucing ito. | 5 3 7 5 3 3 B B B g
fam (atleast 4 wesks) > 25.00
2 Proper funn feacing it reglar fspection and adequzte s 3 2 5 4 4 5 5 3 -
the livesiosk: traying =
3 Separate provisin for P En— 2 3 g 3 ) B E 5 3 20.00
fom the miin operational fam area g
4. Disinfection of all vebicles before entering the farm premises 3 : 2 3 4 ] 4 (7] 15.00
5. Provision of cleaning and disinfection facilites for hands and shoes of | 5 4 4 : ] 5 5 5 .9
fam ‘enfering poiats of o0 1 0 '00
6. Cle 5 4 3 5 5 5 4
animals whes caried info byziene ontrl arca
7. Nocontact with arimuals of other fams (includicg any conact during, | 5 4 4 5 4 4 5 4 4 5.00
‘aniimal fair of pasture contact cwing grazing)
3. Provision of festing of animuals for eadenic ciseases (c.2. brucellosis, | 1 1 5 3 1 B 2 ) 0.00
ubercnosi, bemoprotozoan nfections) during purchnse
5 Tetg o ik sl of vl BroRced cows s T f & 4[5 [+ |4 0 50 100 150 200 250 300 350
10. Screering of bull’s semen for sexvally Transmafted diseasss where 2 1 5 3 1 s 2 2
‘natusal insemination s practized

Farm IDs

P :
Fusdisg Agency:Rariiys Kk Vikes ojusa (REVY), I

Survey of 327 diary farms across Punjab

60
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Biosecurity scoring of small farms | Biosecurity scoring of medium [ Biosecurity scoring of large

(<10 animals) farms (10-50 animals) farms (>50 animals)
Total farms: 74 3500 Total: 219 farms Total: 34 farms
30.00 45.00
30.00 -30.19 ]
—T—27.34 2744 43.29
25.00 25.00 40.00
20.00 20.12 20.00 35.00
18.99
17.2817.69 15.00 16-63—15.91
15.00 14.34 ) 13.15 30.00 °28.21
10.00 10.00 25.00
L —6.17
5.00 6.69 5.00 2000
0.00
0.00 15.00
10.00
5.00
0.00

61
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Biosecurity scores of the study farms and comparison
with the global mean scores
Biosecurity Parameter Mean (%) (n=94) Global Mean (%) (n = 1848)
Total external biosecurity score 45.4 67
(a) Purchase and reproduction 30.6 78
(b) Transport and carcass removal 52.9 47
(c) Feed and water 61 59
(d) Visitors and farmworkers 47.6 70
(e) Vermin control and other animals 63 62
Total internal biosecurity score 43.7 37
(a) Health management 33.6 31
(b) Calving management 42.4 31
(c) Calf management 41.6 43
(d) Dairy management 55.1 47
(e) Adult cattle management 76.6 40
(f) Working organization and equipment 41.9 38
Overall biosecurity score 44.8 52

63

Scatter plot between farm size Scatter plot between external
and overall biosecurity scores and internal biosecurity scores
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Take away points

Educate farmers about the long-term benefits of biosecurity, such as improved farm
productivity and enhanced animal health.

Study identifies areas for improvement, including quarantine protocols; proper
disposal of carcasses & placenta; use of compartment-specific equipment, clothing &
—— boots; insect, bird, and rodent control measures, and emphasis on calf management.

Consider the socio-cultural values of the local community when designing policies
and interventions.

Policymakers and institutions should promote awareness and compliance through
education and incentives.

65

Is there any association of
farm biosecurity and
antimicrobial resistance?

33
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Hypothesized causal diagram illustrating the associations between farm biosecurity (or management) factors and AMU|
Red lines (— or ---+ or —=) indicate direct association with AMU, blue lines (— or ---+ or —=) indicate direct association with
farm biosecurity, and grey lines (— or ---+or ——=) denotes possible indirect interactions between factors. Solid arrow (—or —>
or —) represent increase effects of the factor, dotted arrow (---+or ---» or ---+) represent decrease effect, and double-lined
rhombus end arrow (—e or — or —=) indicate factors with both (increase or decrease) potential effects depending on context.

69

Association between farm biosecurity and AMU
51.8% (14/27) studies \
1 farm biosecurity : | AMU

18.5% (5/27) studies

1 farm management : | AMU
l * 2 studies

1 coaching & awareness: | AMU
* 1 study

K 1 biosecurity : | AMU : 1 farm economics J

0 5 studies: farm biosecurity & AMU - Uncertain or spurious association
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Motivators and barriers for adoption of biosecurity by farmers

Attitude
Perceived risk of disease
occurrence
Perceived cost-effectiveness of
biosecurity measures

Subjective norms
Perceived influence of
govt/research institutions
Perceived influence of vets,
auxiliary industries and peers

Behavioural control
Financial circumstances of farm
Perceived feasibility of
proposed biosecurity measures
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