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Abstract: Biosecurity application in poultry farms means measures or practices which limit or prevent the
spread of many harmful pathogens onto or out of the farm. When teamed with disinfection and sanitation
procedures, biosecurity practices can eradicate or reduce pathogens to noninfectious levels and this illus-
trate that prevention is better than cure. Such preventive measures as vaccination and serologic monitor-
ing also help to ensure good flock health. Inadequate biosecurity can contribute to creation of wide epi-
demics of highly pathogenic diseases such as avian influenza virus. For data collection, a predesigned
guestionnaire was created, and two visits were applied for investigating the application of biosecurity
measures in the selected farms. Results summarize the response of the farm workers regarding the appli-
cation of biosecurity measures in 244 farms under investigation. Regarding the number of farms with
footbath, it was 150 (61%) in the first visit, although only 133 (56%) were filled with disinfectant. While,
in the second visit, footbath number was significantly increased to 190 (78%) (x12 = 12.68, P > 0.01) and
169 (69%) were filled with disinfectant (x12 = 7.39, P > 0.01). The increased cleanliness of the area between
the farm gate and poultry house was significantly increased from 68% in the first visit to 85% after the
second visit (x12 =19.1, P >0.01). As a result of the improved biosecurity measures observed in the second
visit, the occurrence of avian influenza infection has significantly reduced from 36% to 20% in the farms
under investigation. This in turn highlights the important role of biosecurity measures in the prevention
and control of avian influenza infection. There is a need for more consideration on biosecurity measures
targeting dead birds' disposal, changing shoes before entrance to the farm, presence of clothes for visi-
tors, disinfection of injection tools, disinfection machines and veterinary supervision.
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Introduction in organized poultry sector throughout the world
(3). Biosecurity practices applied to limit the
spread of infectious diseases’ transmission within
and between farms and are an important constit-
uent of modern flock health programs (4). Poul-
try constitutes an important sector in animal pro-
duction, with small commercial and backyard sys-
tems which are often extensive dominating the
(2). Another explanation of biosecurity is a set of  jndustry especially in the developing countries
preventive measures designed to reduce the risk  (5), High levels of baseline deaths due to infec-
of transmission of infectious diseases especially  tious diseases occurs because of poor disease

Biosecurity means limitation of transmission
of infectious diseases between and within farms.
Mainly, three biosecurity issues were defined: seg-
regation, cleaning, and disinfection (1). To apply
biosecurity in farms, previous studies recom-
mended training and awareness of farm workers
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control strategies and low or inadequate biosecu-
rity measures (6). The movement of farm workers
was linked with the probability of farm infection
as declared by McQuiston et al. (7). Food and Ag-
riculture Organization (FAO) and Office Inter-
national des Epizooties (OIE) declared that to
prevent and control HPAI infections, it is indis-
pensable to improve the biosecurity at all stage,
especially in the long-term infection (1).

Prevention and control of Al also depend on
awareness and protective behaviors of the general
population as well as high risk-groups (8). In
Egypt, Radwan et al. (9) concluded that sufficient
awareness does not necessarily lead to behavior
change. Behavior change is a complex process
that should involve comprehensive and multidis-
ciplinary intervention, which combines risk per-
ception, communication, and feasible and practi-
cal recommendations, including economic con-
siderations. However, Abbate et al. (10) recom-
mended improving knowledge of transmission,
application of preventive measures and coordina-
tion between employers and health professionals
for decreasing the effects of avian influenza. This
study aimed to investigate the biosecurity
measures application in poultry farms and its re-
lationship with the occurrence of Avian Influ-
enza.

Material and methods

Biosecurity application in farms and its rela-
tionship with the occurrence of Avian Influenza
was investigated in the present study. A prede-
signed questionnaire was designated for collec-
tion of demographic data from 244 farms in the
city of Aga, Dakahlia Governorate. Forty-one vil-
lages were enrolled in the study. Two visits were
conducted for asking about the application of bi-
osecurity measures in the selected farms. During
the first visit, if some applications were not ap-
plied, the farm owners were advised to apply
them. In the second visit, the measures applied
were recorded (Supplementary file 1).

The first visit was during the period from Jan-
uary to June 2017, several factors were recorded
during the visit as described in Table (1). Based
on the observation of the biosecurity measures in
the farms under investigation, we advised the
farmers to apply the measures to decrease the

probability of avian influenza infection in the
reared birds. After three months, we paid the sec-
ond visit to re-observe and record the response
to the biosecurity measures.

Statistical Analysis

Descriptive statistics for counts and percent-
ages was used to describe and summarize cate-
gorical data. Chi- square test was used to test the
association between categorical variables. Data
were analyzed using statistical package for social
sciences (SPSS) version 25.0. The level of signifi-
cance was equal to or less than 0.05.

Results

The results in Table (1) summarize the re-
sponse of the farm workers regarding the appli-
cation of biosecurity measures in 244 farms under
investigation. Out of 244 farms, 143 (59%) had
fence around the farm, this proportion was not
changed after the second visit. Closure of farm
gate at the first visit was only applied in 138 (57%)
of the farms, while in the second visit there was
significant increase to 70% (12 = 8.64, P =
0.003). In the current study, only 53 (22%) farms
used warning sings in the first visit, this percent-
age was significantly doubled to 41% in the sec-
ond visit (12 = 26.3, P > 0.01). The number of
farms with footbath was 150 (61%) in the first
visit, although only 133 (56%) were filled with
disinfectant. While, in the second visit, footbath
number was significantly increased to 190 (78%)
(x12 = 12.68, P > 0.01) and 169 (69%) were filled
with disinfectant (12 = 7.39, P > 0.01). The wire
net of poultry breeding barn windows was fit and
secured in 82% (201/244) of the farms at the first
visit, which increased significantly to 91%
(223/244) in the second visit. The presence of
dogs or cats near the farm at the first visit was
reported in 141(58%) of the farms which signifi-
cantly decreased to 97 (40%) in the second visit
(x12 = 16.22, P > 0.01). In the current study, 75
(31%) of the farms stored food in special well-
prepared place, which significantly increased to
99 (41%) in the second visit (yi2 = 5.09, P >
0.05). The increased cleanliness of the area be-
tween the farm gate and poultry house was sig-
nificantly increased from 68% in the first visit to
85% after the second visit (y:12 = 19.1, P > 0.01).
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Table 1: Impact of follow up( second visit) on response of farm workers and level of biosecurity in (244) in-

vestigated poultry farms

. Positive (No.
Variables under study ﬂ\’ ) Total Vel P-value
Proportion
Presence of fence at first visit 143 ( 0.59) 244
0.009 0.92
Presence of fence after second visit 144 (0.59) 244
Presence of one inlet and one gate for the farm at first visit 125 (0.51) 244
0.009 0.923
Presence of one inlet and one gate for the farm after second visit 124 (0.51) 244
The gate always closed at first visit 138 (0.57) 244
8.64 0.003**
The gate always closed after second visit 172 (0.70) 244
Warning sign in the farm at first visit 0.22 (53) 244
26.30 2.937 B FF*
Warning sign in the farm after second visit 101 (0.41) 244
Footbath at first visit 150 (0.61) 244
12.68 0.0004#**
Footbath after second visit 190 (0.78) 244
Filling footbath with disinfectant at first visit 133 (0.56) 244
7.39 0.007**
Filling footbath with disinfectant after second visit 169 (0.69) 244
The wire net of poultry breeding barn windows fit at first visit 201 (0.82) 244
8.82 0.003**
The wire net of poultry breeding barn windows fit after second visit 223 (0.91) 244
Presence of household birds around the farm at the first visit 64 (0.26) 244 041 012
Presence of household birds around the farm after the second visit 50 (0.20) 244 ' '
Presence of dogs or cats near the farm at the first visit 141 (0.58) 244
16.22 0.00006***
Presence of dogs or cats near the farm after the second visit 97 (0.40) 244
Cleanliness of the area between the farm gate and poultry house at first visit 166 (0.68) 244
okok
Cleanliness of the area between the farm gate and poultry house after second 19.10 0.00001
Clea 208 (0.85) 244
Presence of piles of litter and birds' droppings in front of the farm at first visit 56 (0.23) 244
ok
Presence of piles of litter and birds droppings in front of the farm after second 7.93 0.005
visit 33 (0.14) 244
Presence of tree and plants between the gate and the poultry house at first visit 181 (0.74) 244
Presence of tree and plants between the gate and the poultry house after 0.009 0.92
second visit 180 (0'74) 244
The water storage sources are clean and covered at first visit 233 (0.95) 244 4 0.23
The water storage sources are clean and covered after second visit 238 (0.98) 244 '
Covering of poultry breeding barn windows with fit wire before first visit 205 (0.84) 244
ok
Covering of poultry breeding barn windows with fit wire before after second 8.51 0.004
Cov 226 (0.93) 244
Soft roof, tightly closed without cracks at first visit 145 (0.59) 244
5.28 0.02*
Soft roof, tightly closed without cracks after second visit 170 (0.70) 244
Walls are smooth without cracks at first visit 152 (0.62) 244
3.81 0.05*
Walls are smooth without cracks after second visit 173 (0.71) 244
Using disinfection machine under pressure at first visit 117 (0.48) 244
2322 0.0000071 k%
Using disinfection machine under pressure after second visit 169 (0.69) 244
Storage of Food & egg in special well prepared place at first visit 75 (0.31) 244 509 0,02+
Storage of Food & egg in special well prepared place after second visit 99 (0.41) 244 ' '
Workers always stay in the farm at first visit 213 (0.87) 244
9.50 0.002**
Workers always stay in the farm after second visit 233 (095) 244
Changing shoes before entrance to the farm at first visit 191 (O.78) 244
28.2 0.00007***
Changing shoes before entrance to the farm after second visit 226 (0.93) 244
The workers had household birds at first visit 39 (0.16) 244
13.92 0.0002#**
The workers had household birds after second visit 15 (0.0()) 244
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Table 1 (continuation): Impact of follow up( second visit) on response of farm workers and level of biose-

curity in (244) investigated poultry farms

Presence of a worker for each poultry breeding barn at first visit

215 (0.88) 244

10.62 0.001**
Presence of a worker for each poultry breeding barn after second visit 235 (0.96) 244
Presence of clothes for visitors at first visit 23 (0.09) 244
2291 0.000002***
Presence of clothes for visitors after second visit 66 (0.27) 244
Asking for help by external injector at first visit 75 (0.31) 244
12.70 0.0004#**
Asking for help by external injector after second visit 40 (0.16) 244
at first visit Changing clothes while ask for help by external injector 42 (0.17) 244
10.59 0.001
Changing clothes while ask for help by external injector after second visit 73 (0.30) 244
Disinfection of tools used for injection at first visit 225 (0.92) 244
# 0.001**
Disinfection of tools used for injection after second visit 241 (0.99) 244
Permission of entrance of vehicle to the farm at first visit 228 (0.93) 244
33.47  7.2383E-9%**
Permission of entrance of vehicle to the farm after second visit (1 80) 0.74 244
Presence of vehicle bath at first visit 159 (0.65) 244
9.59 0.002**
Presence of vehicle bath after second visit 187(0.77) 244
Filling of vehicle bath with disinfectant at first visit 136 (0.56) 244
18.68 0.00002*H4*
Filling of vehicle bath with disinfectant after second visit 178 (0.73) 244
Using motor For disinfection of vehicle before entrance at first visit 51 (0.21) 244
9.56 0.002**
Using motor For disinfection of vehicle before entrance after second visit 81 (0.33) 244
Borrowing tools from another farms at first visit 1 (0.004) 244 4 1
Borrowing tools from another farms after second visit 0 (0.0) 244
Disinfection of borrowed tools before and after using at first tools 84 (0.34) 244
4578  1.3216E-11***
Disinfection of borrowed tools before and after using after second tools 153 (0'63) 244
Occutrence of avian influenza at first visit 88 (0'3 6) 244
ok
Occurrence of avian influenza after second visit 49 (0'20) 244 16.23 0.0006

#Binomial distribution used; y% chi-square statistic; *P< 0.05: denotes significant difference; **P< 0.01 and ***P< 0.001

denote highly significant difference

Discussion

In the present study, out of 244 farms, 143
(59%) had fence around the farm, this proportion
was not changed after the second visit. This is
consistent with Wang e a/. (11) who reported that
most farms in poultry production clusters do not
have fences, gates, or barriers. Another study
conducted by Mustafa and Ismail (12) mentioned
that farm fence was available for all farms in both
close and open systems. The obtained result in
the current study may be due to difficulties in ex-
traction of building license. Closure of farm gate
at the first visit was only applied in 138 (57%) of
the farms, while in the second visit there was sig-
nificant increase to 70% (12 = 8.64, P = 0.003)
which reflects the effect of the visits and easy ap-
plication of this biosecurity measure. Closure of
farm gates aids in preventing any pathogen from
entering the farm by visitors and restricts access

to poultry facilities (13). The mechanisms of
subsequent spread and transmission of AIVs
may occur through movements of humans (vis-
itors, servicemen and farm personnel), vectors
(wild birds, rodents, insects), air- and dust re-
lated routes and other fomites (e.g., delivery
trucks, visitors’ clothes and farm equipment)
which have all been hypothesized to be de-
creased through closure of the farm gates and
application of fit wire net( 14-18).

In the current study, only 53 (22%) farms used
warning sings in the first visit, this percentage was
significantly doubled to 41% in the second visit
(x12 = 26.3, P > 0.01). This highlights the in-
creased response rate and the obvious change in
the attitude of poultry farm workers and owners
to the advises recommended in the first visit. A
study by Mustafa and Ismail (12) reported that
only 7 (15.6%) of farms used warning signs in
poultry farms. The presence of warning sings
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helps in stopping or controlling the movement to
the farm which in turn aid in increasing biosecu-
rity level.

The number of farms with footbath was 150
(61%) in the first visit, although only 133 (56%)
were filled with disinfectant. While, in the second
visit, footbath number was significantly increased
to 190 (78%) (x12 = 12.68, P > 0.01) and 169
(69%) were filled with disinfectant (y:2 = 7.39, P
> 0.01). Uddin ez al. (19) stated that footbath fa-
cilities was absent in 53 (75.71%) and was present
in 17 farms (24.29%). Continuous usage of foot-
bath and its filling with disinfectant aid in the
control of introducing infectious agents to the
poultry farm which in turn increases the biosecu-
rity level in these farms

The wire net of poultry breeding barn win-
dows was fit and secured in 82% (201/244) of the
farms at the first visit, which increased signifi-
cantly to 91% (223/244) in the second visit. Mo-
hammed and Helal (20) reported that the secured
wire netting on windows help to protect the
sheds from predators and pest birds.

Pets are vectors which could transport con-
taminated material between locations as well as
the possibility of cross-species transmission. Al
viruses are known to affect hobby birds and other
animal species such as pigs, horses, and cats (21-
23). If pets were infected, there could be a chance
of infecting poultry or feed contamination due to
access of pets to poultry houses and storage
rooms on some farms. The presence of dogs or
cats near the farm at the first visit was reported in
141(58%) of the farms which significantly de-
creased to 97 (40%) in the second visit (y12 =
16.22, P > 0.01). This has an influence in decreas-
ing the probability of cross infection from pets to
birds reared in the farms.

In the current study, 75 (31%) of the farms
stored food in special well-prepared place, which
significantly increased to 99 (41%) in the second
visit (12 = 5.09, P > 0.05). This has an influence
in lowering the possibility of introduction of in-
fection with food or spreading of infection from
the farms with contaminated eggs. AL haji and
Odetokun (24) reported that the risk of introduc-
tion of Al is mostly associated with sources of
water and feed, poor handling of litter, drinkers,
feeders, and environment which could create fa-
vorable conditions.

The increased cleanliness of the area between
the farm gate and poultry house was significantly
increased from 68% in the first visit to 85% after
the second visit (12 = 19.1, P > 0.01). Wakawa
(25) stated that lack of cleaning and hygiene could
predispose birds to external parasites, which
cause harm, discomfort, stress, and act as intet-
mediate hosts for various diseases. Carey (13)
stated that effective cleaning and disinfection
measures can substantially decrease disease trans-
mission by reducing pathogens in the environ-
ment to noninfectious levels. Facilities and equip-
ment should be cleaned from top to bottom, in-
side to out and with the natural drain of effluent
water to prevent recontamination of cleaned fa-
cilities. Mccrea and Bradley (26) mentioned that
sanitation is crucial in poultry farms to eliminate
disease agents. Using disinfectant footbaths may
aid in decreasing the dose of organisms on boots.
Banshi (27) reported that efficient cleaning of
feeding and drinking was urgent. Poultry farmers
were expected to have periodic clean-out, clean-
up and disinfection of houses and equipment, at
least once in every production cycle of poultry
birds. Shane (28) noted that the effective cleaning
and disinfecting methods can mitigate disease
transmission by decreasing pathogens in the en-
vironment below infection level. Similatly,
Sharma (29) stated that clean poultry farm will re-
duce foul smelling to neighbors and disease
spread.

Overall, other factors have been observed to
be significantly improved in the second visit.
These factors include disinfection machines,
changing shoes before entrance to the farm, pres-
ence of clothes for visitors, disinfection of injec-
tion tools, presence of vehicle bath with disinfect-
ant. Consequently, because of the improved bi-
osecurity measures observed in the second visit,
the occurrence of avian influenza infection has
significantly reduced from 36% to 20% in the
farms under investigation. This in turn highlights
the important role of biosecurity measures in the
prevention and control of avian influenza infec-
tion.

Conclusion

It could be concluded that application of bi-
osecurity measures reduces the occurrence of dis-
eases such as AIV. The advices during the first
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visit improved the awareness of farm workers to-
wards the application of biosecurity measures.
The present study confirmed that biosecurity is
considered as an indispensable tool to mitigate
the spread of infectious diseases.

The authors declare that they have no compet-
ing interests.
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