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Introduction

Commercial poultry is one of the most important 
segments of livestock sector in Pakistan. It is act-

ing as balancing force by keeping check on red meat 
prices as 31% of the total meat produced in Pakistan is 
from poultry sector. An investment of approximately 
700 billion rupees has been reported in commercial 
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poultry during the financial year 2016-2017 and al-
most 1.5 million people depend directly or indirectly 
on this industry for their livelihood (Hussain et al., 
2015).

Among major factors affecting production of com-
mercial poultry, disease load is a potent threat affect-
ing a considerable segment of this sector every year. 
The profitability in this sector can’t be achieved with-
out effective disease prevention and control as huge 
economic losses have been reported to be associat-
ed with different viral, bacterial fungal and parasitic 
diseases (Silva et al., 2015). During recent years, viral 
diseases caused high morbidity and mortality leading 
to huge economic losses (Abbas et al., 2015).

According to previous reports, New castle disease 
(ND), fowl pox, infectious bronchitis (IB), Hydrop-
ericardium syndrome (HPS), colibacillosis, Fowl ty-
phoid, chronic respiratory disease (CRD) and coccid-
iosis are most important diseases which considerably 
affect the commercial poultry (Ahmed et al., 2007).

The atmospheric and seasonal changes significantly 
influence the disease incidence. During extreme hot 
or cold weather, birds undergo stress and ability of 
their immune system to combat invading infectious 
agents is seriously affected. Humid, rainy and cold 
seasons favour the transmission and spread of path-
ogens leading to increased morbidity and mortality 
(Yunas et al., 2009; Borah et al., 2017; Umar et al., 
2018).

Information on epidemiological aspects of different 
poultry diseases is desired for planning of a compre-
hensive control strategy. Present retrospective study 
was therefore designed to assess the magnitude of 
problem/disease burden and it’s, temporal and sea-
sonal distribution in broiler population.

Materials and Methods

Study area and population 
Being high density poultry farm region, district 
Chakwal, situated at longitude 72.615Eo and latitude 
32.8322 No in potohar plateau in North Punjab Pa-
kistan, with an area of 6224 square kilometres was 
selected as study area. Weather is dry and cold in 
winter with a minimum temperature of -2oC where-
as hot in summer with a maximum temperature of 
42Co (Parveen, 2019). A total of 658 broiler farms 

with capacity of 4221800 birds have been maintained 
throughout the district during the entire study period.

Case definition and diagnosis
Before counting the number of cases, establishment 
of case definition was carried out because it is an el-
ementary step to quantify the magnitude of illness 
in a population. On the basis of pre-defined clinical 
criteria (case definition) narrating that whether an in-
dividual subject/flock under investigation has an out-
come or disease of interest or not, it was decided that 
what actually be taken as case (Thrusfied, 2007). 

Based on criteria described in published literature, 
clinical cases of new castle disease (Etriwatiet al., 
2017; Haji-Abdolvahab et al., 2018), infectious bron-
chitis (Najimudeen et al., 2020; Haji-Abdolvahab et 
al., 2018), infectious bursal disease (Orakpoghenor 
et al., 2020), hydropericardium syndrome (Chen et 
al., 2019), inclusion body hepatitis (Saleque, 2020), 
pullorum disease (Rahman et al., 2004; Barrow and 
Neto, 2011), fowl typhoid (Rahman et al., 2004; Bar-
row and Neto, 2011), fowl cholera (Kim et al., 2011), 
colibacillosis (Rahman et al., 2004), chronic respira-
tory disease (Karthik, 2018; Singh and Devi, 2021), 
infectious coryza (Welchman et al., 2010), necrotic 
enteritis (Kaldhusdal et al., 2016), omphalitis (Shr-
ringiet al.,2012; Khalifa et al., 2013) and coccidiosis 
(Yousaf et al., 2018; Fatoba and Adeleke, 2018) were 
selected (counted) during the outbreaks of respective 
infections. 

Sampling
Sampling i.e. selection of a part of study population 
was carried out using multistage sampling technique 
in order to ensure true representation of population, 
so that study findings from the sample may be gener-
alized to the population (Thrusfied, 2007). 

Primary Sampling: In first stage sampling, all 658 
broiler farms, across the study area, constituted the 
sampling frame whereas one broiler farm was taken 
as sampling unit. 

Randomization: A total of 70 broiler farms with ca-
pacity of 448000 broilers were randomly selected at 
this stage. 

Secondary sampling: In second stage sampling, the 
entire broiler population of aforementioned 70 ran-
domly selected farms constituted the sampling frame 
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Table 1: Broiler population  reared in seventy randomly selected farms during the study period.
Timeline/Season 2013 2014 2015 2016 2017

Broiler Population Broiler Population Broiler Population Broiler Population Broiler Population 
1st December 447000 445000 446730 447000 448000
28 Feburary 441000 440000 439000 443000 438000
Average for winter 444000 442500 442865 445000 443000
1st March 442830 442000 439000 443000 438000
31st May 436500 437000 434000 435000 432000
Average for Spring 439665 439500 436500 439000 435000
1st June 436000 437000 434000 435000 431500
30th September 415000 406000 411000 407000 400000
Average for Monsoon 425500 421500 422500 421000 415750
1st October 415000 406000 411000 407000 400000
30th November 402000 396000 400000 398000 395000
Average for Post monsoon 408500 401000 405500 402500 397500
1st January 442000 402000 440000 442000 444000
31st December 446600 441000 444000 432000 447000
Annual Average 444300 421500 442000 437000 445500

whereas one broiler was taken as sampling unit. Detail 
of these randomly selected farms with broilers reared 
during entire study period is presented in Table 1. 

Sample size: Sample size was estimated according 
to recommendations of Kevin M Sullivan, using 
open Epi version 3, software. Desired sample size 
for each disease was separately accessed by specify-
ing the values of population size (N=4221800) and 
absolute precision (5%). The anticipated frequency or 
expected prevalence of each disease was assessed by 
reviewing the previous recent literature (Borah et al., 
2015; Parveej et al., 2016; Hassan et al., 2016). On 
the basis of anticipated values (expected prevalence) 
for collibacillosis (11.1%), chronic respiratory disease 
(10.9%), infectious bursal disease (10.59%), inclusion 
body hepatitis (10.4%), infectious bronchitis (9.8%), 
newcastle disease (7.85%), pullorum disease (7.33%), 
fowl typhoid (6.58%), coccidiosis (6.50%), necrotic 
enteritis (6.35%), mycotoxicosis (4.56%), omphalitis 
(2.81%), hydropericardium syndrome (1.67%), infec-
tious coryza (1.59%) and fowl cholera (0.45%), the 
estimated desired sample sizes of 152, 150, 146, 144, 
136, 112, 105, 95, 94, 92, 67, 42, 26, 25 and 7, respec-
tively, were calculated for aforementioned diseases 
(Dean et al., 2016).

Data collection
Required information regarding outbreak occurance, 
disease diagnosed, capacity of farm, number of broil-
ers reared, number of affected broilers and detail of 

diagnostic services were recorded in performa de-
signed for present study. 

Statistical analysis
Period prevalanc (annual & seasonal), crude morbidi-
ty and their 95% confidence intervals were calculated 
according to recommendations of Thrusfield (2007) 
using opne Epi vesion 3 software (Dean et al., 2016).

Detail of average population for entire study period is 
presented in Table 1.

Results and Discussion

New castle disease (ND) appeared as most prevalent 
disease with highest five years average prevalence of 
14.90% followed by IBD (11.79%), pullorum disease 
(11.17%), colibacillosis (8.71%), IB (7.87%), IBH 
(7.79%), CRD (7.67%), necrotic enteritis (6.48%), 
coccidiosis (6.09%), mycotoxicosis (5.43%), fowl 
cholera (4.74%), infectious coryza (4.41%), fowl ty-
phoid (4.22%), omphalitis (3.71%) and HPS (0.05%). 
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Year wise detailed prevalence of different diseases for 
entire study period is presented in Table 2.

Highest crude morbidity (44.64%) was recorded for 
monsoon season followed by winter (23.92%), spring 
(22.12%) and post monsoon (17.49%) seasons. CRD, 
ND, IBD and coccidiosis appeared as most prevalent 
diseases for winter, spring, monsoon and post mon-
soon seasons with highest seasonal prevalence of 3.26%, 
6.47%, 8.12% and 2.68% respectively. Seasonal preva-
lence estimates of different diseases for entire study pe-
riod are presented in Table 3.

Declining trend in crude morbidity has been recorded 
during the entire study period. Highest crude morbid-
ity (62.99%) was recorded during monsoon seasons of 
2014 followed by 2013 (60.4%), 2015 (35.09%), 2016 
(32.28%) and 2017 (32.14%). 

Season is among one of the most important extrinsic 
factor that significantly affects the production poten-
tial of poultry by influencing the disease incidence. 
Quantity and quality of poultry feeding is influenced 
by rainfall, humidity and temperature. Humid and 
cold weather stimulates the broilers for increased 
feeding with decreased water intake. During this 
season the broilers’ crowd together for warmth. This 
situation is reversed during hot season when feed 
consumption is decreased with increased water intake 
(Abbas et al., 2015; Borah et al., 2017).

The seasonal variation and consequently induced re-
sponse of broilers significantly influenced the disease 
outbreak occurrence and propagation. Wind speed is 
another important seasonal factor which instigates 
the disease transmission. Extreme weather conditions 
seriously influence the ability of bird’s immune system 
to combat the invading pathogens by imposing stress.

The highest crude morbidity during rainy season may 
be attributed to elevated relative humidity levels, de-
creased temperature and wind speed. Rainy season 
facilitates the transmission and spread of pathogens 
(Ahad et al., 2015). Our findings with respect to sea-
sonal distribution pattern of disease burden in broiler 
population are supported by previous reports of Ab-
bas et al. (2015). The difference with respect to various 
bacterial, viral, parasitic and fungal diseases may be 
due to different study designs (Uddin et al., 2010).

Highest prevalence (3.26%) of CRD during winter 
season may be associated with low temperature which 

facilitates the survival of pathogens. Huddling of 
birds together to protect themselves from cold weath-
er aggravates the transmission (Islam et al., 2009). 
Highest prevalence of CRD during winter season has 
also been reported in Lahore and surrounding areas 
(Yunus et al., 2009). Our findings with respect to sea-
sonal distribution pattern of CRD are supported by 
this previous report.

ND, the most prevalent spring season disease is 
among severe illnesses of the commercial poultry, 
causing significant morbidity and mortality. Exposure 
to high virus concentrations may lead to human in-
fections in the form of conjunctivitis. Persistence and 
transmissibility of avian paramyxo viruses is greatly 
influenced by multiple factors including exposure to 
light, humidity and temperature. Survival time of the 
virus in a contaminated poultry farm is 14 days in 
spring whereas 7 days in summer season (Rahman 
et al., 2004). The ambient humidity and temperature 
during spring season probably favoured the occur-
rence of disease during spring season leading to sig-
nificant morbidity. 

IBD, the prevailing infection recorded during mon-
soon season, has been reported to be associated with 
huge economic losses throughout the world. The in-
fectious bursal disease virus (IBDV) can persist in 
contaminated poultry house environment for sever-
al months. Litter, feed and water from these poultry 
farms also remain contaminated for significant period 
of time (Errikson et al., 2018). A review of IBD his-
tory since its first report in Pakistan i.e. 1971, indi-
cate highest 20.4% prevalence in broiler population 
during winter (November-January) season followed 
by 18.88%, 17.97% and 12.5% for autumn (August- 
October) summer (May-July) and spring (Febru-
ary-April) seasons respectively. The report further de-
scribes that IBD is not influenced by weather (Khan 
et al., 2017). Higher IBD incidence (36.73%) has also 
been reported during monsoon season as compared 
to winter season (Choudary et al., 2012). This report 
supports the findings of present study. These findings 
are in line with earlier studies with respect to mor-
bidity but pullorum disease frequency noticed to be 
higher. This difference in pullorum prevalence may be 
as a result of poor management and less biosecurity 
measures (Errikson et al., 2018).

Coccidiosis, the commonest and most important dis-
ease for monsoon season, is reported to be associated 
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with confined rearing. The coccidian oocysts surviv-
al and sporulation is greatly influenced by ambient 
temperature and high humidity. The rate and degree 
of oocysts sporulation affect the intensity of infection 
in a flock, consequently influencing the disease epi-
demiology. Highest prevalence of coccidiosis has also 
been reported in broiler population of Kashmir valley 
during the months of September, October and No-
vember. This increased coccidian prevalence has been 
attributed to ambient temperature and high humidity 
during this period (Ahad et al., 2015; Yousaf et al., 
2018; Sultana et al., 2012). Findings of present study 
with respect to seasonal distribution pattern of coc-
cidian infection are supported by this report.

Conclusions and Recommendations

On the basis of highest disease load in monsoon sea-
son, it may be hypothesized that rainfall and ultimate 
humidity, significantly influences the propagation of 
disease, in broiler population. October and Novem-
ber, however, appeared as comparatively safer period 
for broiler rearing.
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