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Abstract

Background: Indigenous Desi chickens remain an
important genetic, nutritional, and livelihood resource for
rural households in Bangladesh. Despite their adaptability
to low-input scavenging systems, mortality continues to
[imit household productivity and threatens the
sustainability of small-scale poultry farming. This study
investigated disease prevalence, mortality patterns, and
selected management factors associated with Desi
chicken losses across major poultry-rearing regions of
Bangladesh.Methods: A cross-sectional household survey
was conducted among 399 poultry-rearing households
across five major divisions of Bangladesh, including
Rajshahi and Rangpur. Information was collected on
household characteristics, flock composition, management
practices, disease occurrence, mortality causes, and
regional variation. Descriptive and statistical analyses
were used to identify major mortality drivers and
associations between flock health, feeding practices, and
disease status.Results: Women were the primary
managers of household poultry in 71.5% of surveyed
households, highlighting the central role of rural women in
Desi chicken production. Native Desi chickens accounted
for 84% of the recorded birds, most of which were
maintained under traditional scavenging systems. The
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overall mortality rate was 16%, with clear regional
variation; Rangpur showed the highest mortality,
approaching 20%. Disease accounted for 76% of all
reported deaths, making it the dominant cause of loss.
Among disease-related deaths, Newcastle disease was
the leading condition, contributing to more than 70% of
reported disease-associated mortality, followed by fowl
pox and fowl cholera. Predator attacks also represented a
substantial non-disease cause of mortality.Conclusion:
The findings suggest that targeted disease prevention,
improved vaccination access, supplemental feeding, and
stronger household-level veterinary support are essential
to reduce mortality and protect indigenous Desi chicken
resources in Bangladesh.
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1. Introduction

Poultry keeping has long been woven into the everyday
fabric of rural life in Bangladesh, and nowhere is this more
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apparent than in the ubiquitous presence of indigenous
Desi chickens. These birds — also referred to in the
literature as backyard, scavenger, village, or family
chickens (Gallus domesticus) — are not simply livestock
(Manyelo et al., 2020). For millions of rural households,
they represent a form of living savings: a source of eggs
and meat that requires minimal purchased input, responds
to household-level management, and can be converted to
cash at short notice. Islam and Nishibori (2009) noted that
indigenous chicken products command a market premium
over exotic breeds across much of South and Southeast
Asia, largely because of consumer preference for flavour
and cultural familiarity — a pattern that holds firmly in
Bangladesh. By some estimates, smallholder producers in
the country account for roughly 78% of egg output and
86% of poultry meat supply under predominantly
scavenging systems (Islam et al., 2020), figures that
underscore how central these birds are to national food
production, not just household subsistence.

Bangladesh supports a remarkable diversity of indigenous
chicken types. Among the recognised categories are the
nondescript Desi, Naked Neck, Aseel, Hilly, and Native
Dwarf, each adapted over generations to local agro-
ecological conditions (Bhuiyan et al., 2005; Das et al.,
2008). By 2019, the national Desi chicken population was
estimated at approximately 50 million birds (Anonymous,
2020), with around 89% of rural households maintaining at
least a small flock under backyard scavenging
arrangements (Bhuiyan et al., 2013). That broad
integration into rural livelihoods also means that flock
losses — wherever they occur — carry consequences well
beyond the farm gate. They affect household nutrition,
women's economic autonomy, and the conservation of
genetic diversity that took centuries to develop.

And yet, mortality remains a persistent, poorly contained
problem. Ali (2005) estimated annual losses in indigenous
flocks to exceed 30%, a figure that, while often cited, has
rarely been examined with the granularity needed to
identify where and why birds are dying. The causes are
not simple. Disease is widely acknowledged as the
dominant driver, with Newcastle disease, infectious bursal
disease, and various bacterial pathogens such as
Salmonella and Pasteurella multocida recurring across
epidemiological reports (Biswas et al., 2007; Islam et al.,
2022). Predation — by rats, kites, domestic cats,
mongooses, and other animals — adds a further,
underappreciated layer of loss, particularly in open

scavenging systems where birds range freely and are
largely unprotected at night (Biswas et al., 2007; Das &
Alam, 2018). Management factors compound both risks:
variable vaccination coverage, inconsistent supplemental
feeding, rudimentary housing, and limited biosecurity
create conditions in which both infectious disease and
predator access go largely unchecked (Das et al., 2017;
Sultana et al., 2019; Haque et al., 2019). Environmental
pressures — seasonal temperature extremes, humidity,
and restricted access to clean water — interact with all of
these in ways that are difficult to disentangle at the
household level (Siddiqui et al., 2014; Dey et al., 2015).

What is perhaps more surprising is how unevenly the
research base reflects these realities. Several studies
have documented disease prevalence in commercial or
semi-intensive settings, and a handful have reported
mortality rates in specific districts or genotype trials
(Faruque et al., 2016; Dutta et al., 2013). What the
literature has not adequately provided, however, is a multi-
divisional, household-level analysis that simultaneously
captures disease occurrence, predation, management
practices, and socioeconomic context in the same survey
instrument. Islam et al. (2018) acknowledged this gap,
noting that existing work frequently lacks the breadth to
identify region-specific risk patterns. Kabir et al. (2021)
pointed to a similar limitation regarding environmental and
socioeconomic determinants of mortality, observing that
such variables are either omitted or treated superficially in
most available studies. Sultana et al. (2019) raised
concerns specifically about the absence of data linking
management decisions — including vaccination uptake
and feeding practices — to measurable mortality
outcomes across different household types.

That gap is not merely academic. Desi chicken rearing is
disproportionately managed by women, who in many rural
households bear primary responsibility for flock care,
disease monitoring, and product marketing (Rahman et
al., 2008; Mukta et al., 2020). Interventions that fail to
account for socioeconomic heterogeneity, or that are
designed without attention to who actually manages these
animals, are likely to fall short. Understanding mortality,
then, requires more than identifying which pathogen is
most prevalent — it requires situating that information
within the household and community contexts that shape
whether prevention is even accessible.

The present study was designed with this broader framing
in mind. Using cross-sectional household survey data
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collected from 399 poultry-rearing households across five
administrative divisions of Bangladesh, the study aimed to
characterise disease prevalence and mortality patterns in
indigenous Desi chickens, assess the relative contribution
of disease, predation, and other factors to overall flock
loss, examine regional variation in mortality rates, and
explore associations between household-level variables —
including vaccination status, feeding practices, and
demographic characteristics — and observed mortality
outcomes. It is hoped that the findings will offer a more
evidence-grounded foundation for targeted intervention,
whether through vaccination campaign design, veterinary
extension programming, or policy support for the rural
women who sustain this sector.

2. Materials and Methods
2.1 Study Design and Rationale

This study employed a cross-sectional household survey
design to investigate disease prevalence, mortality
patterns, and selected management factors associated
with Desi chicken losses across rural Bangladesh. A
cross-sectional approach was chosen because it allowed
simultaneous capture of flock health outcomes and
potential explanatory variables — household
demographics, rearing practices, vaccination history, and
feeding behaviour — within a single data collection effort,
without the logistical burden of longitudinal follow-up in
geographically dispersed communities. This design has
been widely used in similar smallholder poultry
epidemiology work in South and Southeast Asia and is
considered appropriate where the primary aim is to
estimate prevalence and identify associations rather than
establish causation (Islam et al., 2018; Kabir et al., 2021).
The unit of analysis was the household — specifically, the
primary poultry-keeping individual within each household
— rather than the individual bird, since flock-level
management decisions and mortality events are reported
and experienced at the household level in backyard
systems of this kind.

2.2 Study Area and Sampling

Data were collected across five administrative divisions of
Bangladesh: Rajshahi, Rangpur, Khulna, Chattogram, and
Mymensingh (Fig.1). These divisions were selected to
represent geographic and agro-ecological diversity across
the country — from the flood-prone chars and northern
plains of Rangpur to the more urban-peripheral settings of
Chattogram — ensuring that the findings would not simply

reflect the conditions of a single region. Division-level and
district-level sample allocations are reported in Table A
(see Supplementary Materials).

Household selection followed a purposive sampling
strategy, targeting households actively engaged in Desi
chicken rearing at the time of survey. Eligible households
were those with at least one indigenous chicken flock
under active management during the reference period.
Purposive sampling was deemed appropriate given the
heterogeneity of poultry-keeping practices across divisions
and the practical necessity of reaching households in
diverse agro-ecological settings; however, it is
acknowledged that this approach carries a risk of selection
bias, which is addressed further in the limitations. Where
possible, data collectors were instructed to include
households across varying flock sizes, rearing systems,
and socioeconomic strata within each survey district, to
avoid concentrating the sample among more visible or
accessible households. A total of 399 households were
enrolled. No formal a priori sample size calculation was
conducted; the sample was determined by resource and
time constraints, though it compares favourably with
comparable cross-sectional poultry health surveys in
Bangladesh (Ahmed et al., 2020; Sultana et al., 2019).

2.3 Data Collection Period

Primary data were collected between June and November
2023 through structured face-to-face interviews
administered in participants' homes. This six-month
window was deliberately chosen to span both the mid-year
monsoon period and the transitional months leading into
cooler weather — a period during which Newcastle
disease prevalence is known to fluctuate seasonally in
backyard flocks (Talha et al., 2001; Al Mamun et al.,
2019). Interviews were conducted in the local language
(Bangla) by a team of trained enumerators. No proxy
respondents were accepted; where the primary poultry
keeper was temporarily unavailable, the household was
revisited up to two times before being replaced.

2.4 Questionnaire Development and Pre-Testing

The data collection instrument was a structured
guestionnaire comprising both closed-ended and open-
ended items, developed specifically for this study with
reference to established frameworks for household poultry
health surveys in low- and middle-income settings (Biswas
et al., 2007; Das et al., 2017). The questionnaire covered
the following domains: (i) household demographic and
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socioeconomic characteristics — respondent age, sex,
and educational attainment; (ii) flock composition —
chicken breed type (nondescript Desi, Naked Neck, Aseel,
or Hilly), total flock size, and age structure; (iii) rearing
system — classified as scavenging (free-range with no
supplemental confinement), semi-intensive (partial
confinement with limited scavenging), or intensive (full
confinement); (iv) supplemental feeding practices —
whether any feed beyond natural forage was provided,
and if so, the type and approximate frequency; (v)
vaccination status — whether any birds in the flock had
received vaccination in the preceding 12 months, and for
which diseases; (vi) mortality data — total number of birds
lost during the reference period (approximately six months
prior to interview), causes attributed by the respondent,
and specific diseases identified; and (vii) predator
exposure — types of predators encountered and
frequency of predation events.

Mortality attribution relied on respondent recall and lay
diagnosis of disease. To reduce inconsistency in disease
identification, enumerators were provided with locally
validated pictorial reference cards depicting the clinical
signs of Newcastle disease, fowl pox, and fowl cholera —
the three diseases prioritised based on their documented
prevalence in backyard Bangladeshi flocks (Das et al.,
2008; Islam et al., 2022). Respondents were asked to
match recalled clinical signs to these categories. This
approach is a pragmatic adaptation to settings where
veterinary confirmation of cause of death is rarely
available, and has precedent in similar field-based surveys
(Ahmed et al., 2020; Sultana et al., 2019).

Before field deployment, the questionnaire was pre-tested
with a convenience sample of approximately 20
households not included in the main survey, drawn from
areas adjacent to but outside the designated study sites.
Pre-testing assessed clarity, question order,
comprehension of terminology, and approximate interview
duration. Several items were revised following feedback —
primarily to simplify technical terminology around
vaccination schedules and to reframe questions about bird
losses in ways that aligned with how respondents naturally
recalled events. The revised instrument was reviewed by
team supervisors before finalisation.

2.5 Enumerator Training

A dedicated training programme was conducted for all
data collectors prior to field deployment. Training covered

the study objectives and ethical responsibilities, correct
administration of each questionnaire section, use of the
pictorial disease reference cards, procedures for obtaining
informed verbal consent, and protocols for handling
refusals or incomplete interviews. Particular emphasis was
placed on cultural sensitivity, given that Desi chicken
rearing in Bangladesh is predominantly managed by
women (Rahman et al., 2008; Mukta et al., 2020) and that
household interviews in rural settings require attentiveness
to issues of privacy, modesty, and respondent comfort.
Enumerators practised questionnaire administration
through mock interviews with supervisors before being
cleared for independent fieldwork. Completed
guestionnaires were reviewed by field supervisors within
24 hours of each interview; forms with missing data or
apparent inconsistencies were returned to enumerators for
clarification or, where necessary, re-interview.

2.6 Ethical Considerations

Verbal informed consent was obtained from all participants
prior to interview. Respondents were informed of the
study's purpose, assured of confidentiality, and advised
that participation was entirely voluntary with no
consequence for withdrawal. No personally identifiable
information was retained in the final dataset. The study
was conducted in accordance with standard ethical
guidelines for social science and animal health research
involving human participants.

2.7 Variables and Operational Definitions

The primary outcome variable was household-level
mortality rate, defined as the proportion of birds lost during
the six-month reference period relative to total flock size at
the start of that period. Secondary outcome variables
included disease prevalence (proportion of flocks reporting
at least one disease event), and cause-specific mortality
fractions attributed to Newcastle disease, fowl pox, fowl
cholera, predation, and other causes.

Independent variables included: chicken breed type
(categorical: nondescript Desi, Naked Neck, Aseel, Hilly);
flock size (categorical: 5-10, 11-15, 16-20, >20 birds);
rearing system (categorical: scavenging, semi-intensive,
intensive); supplemental feeding (binary: yes/no);
vaccination status (binary: vaccinated/unvaccinated in the
preceding 12 months); respondent age (categorical:
21-30, 31-40, 41-50, 51-60 years); respondent sex
(binary); and educational attainment (categorical: illiterate,
primary, SSC, HSC, graduate level).

https://doi.org/10.25163/livestock.4110756

4-17 | Livestock Research | Published online March 25, 2026



Livestock Research Research Article

Authors: M. H. M. Muzaidde, Md, Shaiful lskam and
Md. Aminur Rahman

(mpaciicata humdata org dataseticod-abbgd)

o — w—
L] £ 100 0 200 km

Fig. 1. Map of Bangladesh showing the five administrative divisions — Rajshahi, Rangpur, Khuilna, Chattogram, and Mymensingh —
selected as study sites for the cross-sectional household survey on indigenous Desi chicken mortality (June—November 2023).

Division boundaries are delineated for geographic reference; shaded areas indicate surveyed regions.

Fig. 2. Representative photographs of the four indigenous chicken breed types recorded across surveyed households in Bangladesh:
(a) nondescript Desi, the most prevalent breed constituting 84% of recorded birds; (b) Naked Neck, accounting for 12% of the samp
(c) Aseel, representing 2.5%; and (d) Hilly, the least common type at 1.5%. All photographs were taken during field data collect
(2023).
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2.8 Data Entry and Management

Completed questionnaires were manually checked for
completeness and logical consistency by supervisors
before data entry. Data were entered into a structured
spreadsheet using double-entry verification, with
discrepancies resolved by reference to the original paper
forms. Categorical responses were coded numerically
prior to analysis. No imputation was performed for missing
values; cases with incomplete data on key variables were
excluded from the relevant analyses and noted in
reporting.

2.9 Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics (version not specified in the original data
records). Descriptive statistics — frequencies, proportions,
means, and standard deviations — were calculated for all
study variables. Regional mortality rates were expressed
as percentages and compared across divisions.

To test for differences in mortality rates across groups
defined by categorical independent variables (breed type,
rearing system, vaccination status, flock size, respondent
age group, sex, and education level), one-way analysis of
variance (ANOVA) was applied. Where ANOVA yielded
statistically significant results (p < 0.05), pairwise
comparisons were conducted using Fisher's Least
Significant Difference (LSD) post-hoc test to identify the
specific groups driving the observed differences. Statistical
significance was set at p < 0.01 for primary outcomes and
p < 0.05 for secondary comparisons.

Associations between pairs of categorical variables —
specifically, vaccination status versus disease occurrence,
vaccination status versus mortality, supplemental feeding
versus disease status, and mortality versus total diseased
birds — were assessed using the Pearson chi-square (?)
test. All chi-square tests used a two-sided significance
level of p < 0.05.

It should be noted that ANOVA was applied here to
compare mortality proportions across categorical groups,
which assumes that mortality rates are approximately
normally distributed within groups. Where this assumption
may be questioned — particularly for small subgroups —
results should be interpreted with appropriate caution, and
future studies with larger divisional samples might
consider logistic or Poisson regression as an alternative
analytical framework.

2.10 Limitations

Several limitations warrant explicit acknowledgement.
First, purposive sampling, while pragmatic, does not
guarantee a representative sample of all Desi chicken-
rearing households in Bangladesh, and findings should not
be extrapolated to the national population without
qualification. The marked imbalance in divisional sample
sizes — Rajshahi contributed 46% of respondents, while
Chattogram contributed only 4% — partly reflects the
research team's institutional base and field logistics, and
may have introduced geographic bias. Second, mortality
attribution and disease identification relied entirely on
respondent recall and lay diagnosis; without veterinary
confirmation or laboratory testing, misclassification of
cause of death cannot be excluded, and recall bias over a
six-month window is probable. Third, the cross-sectional
design captures a single point in time and cannot establish
temporal sequence or causality between management
variables and mortality outcomes. These limitations are
inherent to field-based household surveys of this nature
and do not invalidate the findings, but they do define the
boundaries within which conclusions can responsibly be
drawn.

3. Results
3.1 Respondent Profile and Geographic Distribution

A total of 399 households were surveyed across five
administrative divisions of Bangladesh. In terms of
geographic distribution, Rajshahi contributed the largest
share of respondents (46%), followed by Rangpur (29%),
Mymensingh (12.5%), Khulna (8%), and Chattogram (4%)
(Fig. 3). It is worth acknowledging upfront that this
distribution is uneven — Rajshahi and Rangpur together
account for roughly three-quarters of the sample — which
partly reflects field logistics and should be borne in mind
when interpreting divisional comparisons.

3.2 Demographic and Socioeconomic Characteristics
of the Primary Poultry Keepers

The sociodemographic profile of respondents revealed
several features of interest, some expected and some less
So.

In terms of age, the single largest group of primary poultry
keepers fell within the 31-40 year bracket, representing
45.4% of all respondents, followed by those aged 21-30,
41-50, and 51-60 years, in descending order. The
difference in age distribution across the surveyed
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population was statistically significant (p < 0.01),
suggesting that middle-aged adults — rather than either
the youngest or oldest household members —
disproportionately bear responsibility for flock
management (Fig. 4).

Perhaps more striking was the gender composition of
respondents. Females accounted for 71.5% of primary
poultry keepers, compared to 28.5% males — a difference
that was statistically significant (p < 0.01) and was
consistent across all five surveyed divisions (Fig. 4). This
pattern aligns with a well-documented feature of backyard
poultry systems in rural Bangladesh: Desi chicken rearing
has historically been — and largely remains — a women-
led activity (Rahman et al., 2008; Mukta et al., 2020). The
implications of this for how disease prevention
programmes should be structured are returned to in the
Discussion.

Educational attainment among respondents was
predominantly at the primary school level (45%), with the
remainder distributed across secondary (SSC), higher
secondary (HSC), graduate, and illiterate categories in
declining order (Fig. 4). Unlike age and gender,
educational level did not differ significantly across
divisions (p > 0.05), suggesting a broadly comparable
baseline of formal schooling among Desi chicken keepers
regardless of region surveyed.

3.3 Chicken Breed Type, Flock Size, Rearing System,
and Feeding Practices

Four indigenous breed types were identified among the
surveyed households. The nondescript Desi was by far the
most prevalent, constituting 84% of recorded birds,
followed by Naked Neck (12%), Aseel (2.5%), and Hilly
(1.5%) (Fig. 2; Fig. 5a). Differences in breed
representation across households were not statistically
significant (p > 0.05), which likely reflects the well-
established dominance of the nondescript Desi in
Bangladeshi rural flocks rather than any genuine
equivalence across types (Hamid, 2019; Anonymous,
2020).

Flock size varied considerably across households. The
majority — approximately 56% — kept between 5 and 10
birds per flock, while smaller proportions maintained flocks
of 11-15, 16-20, or more than 20 birds. The variation in
flock size was statistically significant (p < 0.01), indicating
that, while small flock sizes predominate, a meaningful
minority of households operate at larger scales that may

carry different biosecurity and disease transmission
dynamics.

On rearing system, the scavenging model remained the
clear norm: 62.9% of households reared their birds entirely
under free-range scavenging conditions, while 28.8% used
semi-intensive arrangements and only 5.7% kept birds
under fully intensive management. A further 2.5% reported
other arrangements (Fig. 5b). These proportions are
broadly consistent with what has been reported across
Bangladesh more generally (Bhuiyan et al., 2013; Alam et
al., 2014), and they are important for interpreting the
disease and predation findings that follow — birds in
scavenging systems have substantially greater exposure
to both environmental pathogens and wild predators than
those in confined settings.

Supplemental feeding was notably uncommon. Only 22%
of households reported providing any feed beyond natural
forage, while 77% relied entirely on scavenging for their
birds' nutritional needs. Given the associations between
nutritional status and immune competence in poultry
(Haque et al., 2017), this near-universal absence of
supplemental feeding is a finding with direct practical
relevance.

3.4 Overall Mortality Rate and Regional Variation

Across all 399 households, a total of 3,715 birds were
recorded for the reference period, of which approximately
16% were reported to have died. While a mortality rate of
this level is broadly in line with figures documented in
earlier surveys of backyard Desi chicken systems in
Bangladesh (Alam et al., 2014; Dutta et al., 2013), it
nonetheless represents a substantial proportion of
household flock assets — particularly for small producers
keeping fewer than ten birds.

Regional variation in mortality was pronounced and
statistically highly significant (p < 0.01) (Fig. 6). Rangpur
division recorded the highest mortality rate at 19.7%,
followed by Rajshahi (15.2%), Mymensingh (14.5%),
Chattogram (12.9%), and Khulna, which was notably lower
at 8.8%. The reasons for this disparity are not entirely
clear from the survey data alone; climatic differences,
variation in vaccination coverage, and differences in the
density of free-range flocks may all contribute, and this
regional heterogeneity warrants further targeted
investigation.

3.5 Causes of Mortality
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Fig. 3. Geographic distribution of surveyed households (n = 399) across five administrative divisions of Bangladesh. Rajshahi
contributed the largest proportion of respondents (46%), followed by Rangpur (29%), Mymensingh (12.5%), Khulna (8%), and

Chattogram (4%). Proportions are expressed as percentages of the total sample.

Value (%)

Fig. 4. Socioeconomic and demographic characteristics of primary poultry keepers across surveyed households (n = 399), presented
as percentage distributions for three variables: (a) age group of the primary poultry keeper, categorised as 21-30, 31-40, 41-50, and
51-60 years; (b) sex of the primary poultry keeper, showing the proportion of female versus male respondents; and (c) educational
attainment, categorised as illiterate, primary, SSC, HSC, and graduate level. Differences in age and sex were statistically significant

across divisions (p < 0.01); educational attainment did not differ significantly (p > 0.05).

Table 1. Chi-square (3 association analysis between key management and health variables and mortality outcomes in indigenous Desi
chicken flocks across five divisions of Bangladesh (n = 399 households). Asterisks denote level of statistical significance: * p < 0.05; **
p < 0.01. Vaccination and supplemental feeding variables were tested against disease occurrence and mortality status respectively;

the final row reflects the association between total diseased birds and overall flock mortality within the reference period.

Parameter Chi-square (2) value P-value Level of Significance
Vaccination 11.66 0.0201 *

Diseases 12.60 0.013 *

Supplemental feeding 10.92 0.0275 *

Mortality 18.43 0.001 i
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Three categories of mortality cause were captured in the
survey: infectious disease, predator attack, and other
factors. Their relative contributions are summarised in
(Fig. 7a).

3.5.1 Disease as a cause of mortality

Disease was the dominant cause of death by a
considerable margin. Across all surveyed flocks, disease
was attributed as the primary cause of 76% of reported
mortality events, irrespective of overall flock size —
translating to 12.2% of the total bird population when
expressed against the overall mortality rate of 16% (Fig.
7a). This confirms what has long been suspected in the
literature but has rarely been quantified at multi-divisional
scale: infectious disease, not predation or management
failure, is the principal driver of flock loss in backyard Desi
chicken systems (Ali, 2005; Islam et al., 2018).

Three specific diseases were identified as contributors to
disease-associated mortality: Newcastle disease (ND),
fowl pox, and fowl cholera. Among these, ND was
overwhelmingly the most significant. It was attributed to
70.75% of disease-related deaths, corresponding to
8.62% of the total bird population surveyed (Fig. 7b). Fowl
pox followed at 18.14% of disease deaths (approximately
2.2% of total birds), while fowl cholera accounted for
7.48% of disease deaths (approximately 0.9% of total
birds). Variation in the number of diseased birds relative to
total flock size differed significantly across divisions (p <
0.05) (Table 1), suggesting that disease burden is not
uniformly distributed and that some regions face
disproportionate infectious pressure.

3.5.2 Predation

Predator attack was the second most frequently reported
cause of mortality. When expressed as a proportion of all
deaths irrespective of overall flock mortality, predation
accounted for approximately 20% of reported losses (Fig.
7a). In absolute terms, however — that is, relative to total
birds at risk — predation was responsible for around 3.2%
of the overall flock, considerably less than the disease
burden but nonetheless non-trivial for households
maintaining only a handful of birds (Biswas et al., 2007;
Das & Alam, 2018).

3.5.3 Other causes

A residual category of other causes — which likely
includes environmental stress, nutritional deficiencies, and
events that respondents could not attribute to disease or

predation — accounted for 4% of reported deaths
irrespective of overall mortality, or approximately 0.6% of
the total bird population (Fig. 7a). These estimates should
be interpreted cautiously, given that "other causes" as a
residual category may absorb misclassified events from
both the disease and predation categories.

3.6 Associations Among Key Variables

The chi-square (?) test was used to examine associations
between four pairs of variables of particular
epidemiological interest. The results are summarised in
(Table 1).

3.6.1 Vaccination status and disease occurrence

A statistically significant association was found between
vaccination status and disease prevalence (3; p < 0.05),
indicating that unvaccinated flocks were more likely to
experience disease events than vaccinated ones. The null
hypothesis of no association was rejected, lending support
to the expectation — well-established in the wider poultry
health literature — that vaccination coverage meaningfully
reduces disease incidence in backyard flocks (Ahmed et
al., 2020; Sultana et al., 2019) (Table 1).

3.6.2 Vaccination status and mortality

When vaccination status was tested against overall
mortality rather than disease occurrence specifically, the
association was not statistically significant (p > 0.05)
(Table 1). This is, on its face, a somewhat counterintuitive
finding — one might expect that if vaccination reduces
disease, it would also reduce mortality. The non-significant
result likely reflects the composite nature of the mortality
variable, which aggregates deaths from disease,
predation, and other causes together. When predation and
other non-disease losses are included, the protective
signal from vaccination may be diluted to a point below
statistical detectability in a sample of this size. This
interpretation is tentative, however, and the relationship
warrants more targeted analysis in future work.

3.6.3 Supplemental feeding and disease occurrence

Households that provided supplemental feed were
significantly less likely to report disease events than those
relying entirely on scavenging (p < 0.05), with the null
hypothesis of no association rejected (Table 1). While this
cross-sectional association cannot establish causality, it is
consistent with the hypothesis that better nutritional
support improves immune competence and reduces
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Fig. 6. Division-level mortality rates (%) of indigenous Desi chickens across five administrative divisions of Bangladesh, based on
household recall over a six-month reference period (June—November 2023; n = 399 households; total birds = 3,715). Rangpur
recorded the highest mortality (19.7%) and Khulna the lowest (8.8%). Divisional variation in mortality was statistically highly significant

(p < 0.01). Bars represent mean mortality percentage per division; error bars indicate standard deviation where applicable.
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Fig. 7. Causes and disease-specific patterns of mortality in indigenous Desi chicken flocks across surveyed households in Bangladesh
(n = 399). (a) Proportional contribution of three mortality cause categories — infectious disease, predator attack, and other causes —
expressed both as a percentage of total reported deaths (irrespective of overall mortality) and as a proportion of the total bird
population at risk. Disease accounted for 76% of reported deaths (12.2% of total birds); predation for 20% of reported deaths (3.2% of
total birds); and other causes for the remaining 4% (0.6% of total birds). (b) Disease-specific mortality breakdown among the three
recorded infectious conditions: Newcastle disease (70.75% of disease-associated deaths; 8.62% of total birds), fowl pox (18.14% of
disease-associated deaths; 2.2% of total birds), and fowl cholera (7.48% of disease-associated deaths; 0.9% of total birds). Variation

in mortality attributable to disease differed significantly across divisions (p < 0.01).
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disease susceptibility in Desi chickens (Haque et al., 2017,
Islam et al., 2016).

3.6.4 Mortality and total number of diseased birds

Finally, a highly significant positive association was
observed between reported mortality and the total number
of diseased birds per flock (p < 0.01) (Table 1). As the
proportion of diseased birds within a flock increased, so
did overall mortality — a finding that, while not
unexpected, reinforces the central role of infectious
disease as the mechanism driving flock loss and
underlines the importance of early disease detection and
response at the household level.

4. Discussion
4.1 Overview

The findings of this study paint a fairly consistent — and in
some respects sobering — picture of the challenges facing
Desi chicken keepers across rural Bangladesh. An overall
mortality rate of 16% across 3,715 recorded birds (Fig. 6),
driven overwhelmingly by infectious disease and
compounded by predation and nutritional inadequacy,
reflects a system that, for all its cultural resilience and
household importance, remains structurally exposed to
preventable losses. The discussion that follows situates
each major finding within the broader literature, draws
attention to patterns that warrant careful interpretation,
and identifies where the evidence from this study either
reinforces or — in places — complicates what has
previously been reported.

4.2 Respondent Profile: Age, Gender, and the
Feminisation of Desi Chicken Rearing

The observation that 71.5% of primary poultry keepers in
this survey were female (Fig. 4) was perhaps the least
surprising finding of the study — and yet it remains one of
the most important. Female-dominated poultry
management is well-documented across rural
Bangladesh. Rahman et al. (2008) reported that women in
Mymensingh district were deeply involved across the full
spectrum of poultry activities, from feeding and cleaning
through to egg collection and selling. Mukta et al. (2020)
similarly documented high female participation in
homestead agricultural activities, including poultry rearing,
in rural settings. Ahmed et al. (2021) found that women
bore responsibility for approximately 93.94% of daily bird-
care tasks in family poultry systems. What varies across
studies — and what matters for intervention design — is

not the fact of women's involvement, but the nature and
extent of their access to veterinary inputs. Ahmed et al.
(2021) observed that despite equivalent knowledge of
poultry disease terms, women's participation in purchasing
medicines and vaccines remained very low (around
3.46%), with men accounting for the vast majority of
procurement decisions (96.54%). This structural
disconnect — between those who observe ilness first and
those who control access to treatment — may partly
explain why vaccination coverage remains inadequate
even in households where the primary keeper is fully
aware of disease risk.

The dominance of the 31-40 age group (45.4%) among
respondents (Fig. 4) is a finding with potentially positive
implications. Working-age adults with family
responsibilities are, in principle, more likely to engage with
extension services, adopt new management practices,
and respond to veterinary outreach than either very young
or elderly household members. That said, cross-sectional
data of this kind cannot confirm whether age translates
into better flock management outcomes in practice, and
the relationship between respondent age and mortality
was not statistically significant in this dataset.

4.3 Educational Attainment: A Uniform Baseline or a
Masked Constraint?

The non-significant variation in educational attainment
across divisions — with 45% of respondents at primary
level and the remainder distributed across secondary,
higher secondary, graduate, and illiterate categories (Fig.
4) — might initially suggest a relatively uniform
educational baseline, which is what Sumy et al. (2010)
also found in a comparable survey of backyard chicken
owners in Pabna district. Their study found no significant
difference in management skill levels across literacy
groups (p > 0.05), which aligns with the present pattern.
Alam et al. (2014), however, reported a significant
association between educational knowledge and farming
outcomes in Gazipur, with most farmers classified as
having a poor level of knowledge (62.5%). These
apparently contradictory findings are not necessarily
irreconcilable. It is plausible that primary-level literacy,
while insufficient to unlock complex biosecurity knowledge,
may be sufficient for basic flock management in
scavenging systems — and that the differences in
outcomes across education groups only become
detectable at higher levels of production intensity or when
farmers are expected to engage with written extension
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materials, vaccination schedules, or disease surveillance
systems.

The broader implication, perhaps, is that low educational
attainment places a ceiling on how much complex, text-
based disease prevention messaging can realistically
achieve in this population — and that verbal, community-
based, and pictorial extension approaches may be more
effective than conventional print materials for reaching this
demographic (Kabir et al., 2021).

4.4 Breed Composition, Flock Size, and the Structural
Logic of Scavenging

The dominance of the nondescript Desi breed (84% of
recorded birds; Fig. 5a) requires no special explanation —
this is precisely the pattern that Anonymous (2020) and
Bhuiyan et al. (2013) have documented at the national
scale, and it reflects both the breed's deep integration into
rural culture and its practical suitability for low-input
scavenging conditions. What is worth noting, however, is
that breed diversity within the sample was genuinely
limited. The combined representation of Naked Neck
(12%), Aseel (2.5%), and Hilly (1.5%) breeds — all of
which have known genetic and adaptive value — suggests
that conservation of these minority genotypes depends
almost entirely on the informal preferences of a small
subset of rural households, with no systematic support
structure in place (Hamid, 2019; Bhuiyan et al., 2005).

Flock sizes of 5-10 birds per household (56% of
respondents) align closely with previous estimates.
Bhuiyan et al. (2013) reported an average holding of 5.33
birds per rural household under scavenging conditions,
and Alam et al. (2014) found that most farmers maintained
5-25 birds at any one time. These figures stand in
contrast to the economically optimised flock sizes reported
for more intensive systems — Chowdhury (2013) noted
that intensive rearing becomes most profitable at around
72 birds per farm — but such comparisons are somewhat
beside the point in a subsistence context where capital
investment in housing and feed is not a realistic option for
most households.

The rearing system data reinforce this picture. Scavenging
was reported by 62.9% of households, semi-intensive by
28.8%, and fully intensive by only 5.7% (Fig. 5b). These
proportions are consistent with what Bhuiyan et al. (2013)
and Alam et al. (2014) have described as the structural
norm in Bangladeshi rural poultry production. From a
disease exposure perspective, however, scavenging

systems present a well-recognised problem. Birds that
range freely have substantially greater contact with
environmental pathogen sources — contaminated water,
soil, droppings from wild birds, and other free-ranging
flocks — than birds maintained under even partial
confinement. Islam et al. (2016) noted that rearing system
directly influences exposure to disease agents and
predation risk in Desi chicken flocks, and the near-ubiquity
of scavenging in this sample may help explain why overall
disease burden was as high as it was. Only 22% of
households provided supplemental feeding, meaning the
large majority of birds depended entirely on whatever
nutrients could be scavenged — an arrangement that
likely compromised immune status and reduced disease
resistance across much of the sample, consistent with
what Haque et al. (2017) and Islam et al. (2018) have
observed regarding the consequences of nutritional
inadequacy in Desi chickens.

4.5 Overall Mortality and Regional Variation: What the
Numbers Reveal — and What They Do Not

An overall mortality rate of approximately 16% (Fig. 6) is
lower than some earlier estimates — Alam et al. (2014)
reported 28% mortality in village-reared Desi chickens,
and Ali (2005) suggested annual losses exceeding 30%
across indigenous flocks nationally — though it remains
substantially higher than the survivability figures reported
in controlled or intensive settings (Faruque et al., 2016).
Whether this represents genuine improvement over time,
methodological differences in how mortality is defined and
recalled, or simply variation in local conditions is difficult to
determine from cross-sectional recall data alone.

The regional variation, however, is more striking and
harder to dismiss as a measurement artefact. Rangpur
division recorded a mortality rate of 19.7% — roughly 2.2
times higher than Khulna's 8.8% (Fig. 6). Rajshabhi
(15.2%), Mymensingh (14.5%), and Chattogram (12.9%)
fell between these extremes. What might explain
Rangpur's disproportionate burden? A few possibilities are
worth considering, though none can be confirmed without
additional data. Rangpur is characterised by a relatively
harsh seasonal climate with more pronounced winter
conditions, and Newcastle disease prevalence in backyard
flocks is known to peak during cooler months (Al Mamun
et al., 2019; Talha et al., 2001). Rangpur also includes
some of the most economically marginalised districts in
Bangladesh, where access to veterinary services and
vaccination inputs may be more limited than in other
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regions. Dutta et al. (2013) found particularly high disease-
related mortality in indigenous chickens surveyed in
Rajshahi division, and conditions in Rangpur —
geographically adjacent and climatically similar — may
produce comparable or worse outcomes. These are,
however, speculative interpretations, and they point to the
need for division-specific epidemiological follow-up rather
than pooled national estimates alone.

4.6 Disease as the Dominant Cause of Mortality

Disease accounted for 76% of all reported deaths (Fig.
7a), corresponding to 12.2% of the total bird population
surveyed — a finding that, while familiar in broad outline,
was striking in its magnitude. Three diseases were
identified as the principal contributors: Newcastle disease
(ND), fowl pox, and fowl cholera, responsible for 70.75%,
18.14%, and 7.48% of disease-related deaths respectively
(Fig. 7b). When mapped onto the total sample, ND alone
was responsible for 8.62% of all birds recorded, fowl pox
for 2.2%, and fowl cholera for 0.9%.

4.6.1 Newcastle disease

The dominance of Newcastle disease (Fig. 7b) is perhaps
unsurprising given what the broader literature has
consistently documented, but the scale — over 70% of
disease-associated deaths — is notable. Badruzzaman et
al. (2015) reported an ND positivity rate of 13.84% in
commercial chickens in Sylhet division, while Talha et al.
(2001) found incidence ranging from 10.24% to 17.20%
across different production contexts in Mymensingh. Al
Mamun et al. (2019) reported ND prevalence of 19.56% in
Sonali chickens and 17.54% in layer flocks in Kishoregan,;.
That backyard scavenging birds — with lower vaccination
coverage, greater environmental exposure, and closer
contact with wild birds — should experience even higher
mortality from ND than commercial flocks is entirely
consistent with what Das et al. (2008) described as the
persistent vulnerability of indigenous scavenging chickens
to this pathogen, despite their general resistance to other
local diseases. The seasonality of ND transmission also
matters here: its prevalence is known to increase in cooler
months (Karim, 2003), which is relevant to Rangpur's
disproportionately high overall mortality and suggests that
seasonal vaccination scheduling — rather than single
annual campaigns — may be more effective in high-risk
northern regions.

4.6.2 Fowl pox

Fowl pox contributing approximately 18% of disease-
related deaths (Fig. 7b) is consistent with Khan (2016),
who identified fowl pox as a recurring second-tier cause of
mortality in Desi chicken flocks alongside ND. Unlike ND,
fowl pox is transmitted primarily through insect vectors —
particularly mosquitoes — and through contact with
infected birds; this makes it a particular problem in the
warmer, wetter months when vector populations peak.
Importantly, effective live attenuated vaccines are
available for fowl pox, meaning that the deaths attributed
to it in this survey likely reflect vaccination gaps rather
than any inherent limitation of available prevention tools.

4.6.3 Fowl cholera

Fowl cholera (Pasteurella multocida), at 7.48% of disease
deaths (Fig. 7b), was the least common of the three
identified diseases but should not be treated as negligible.
Rahman and Samad (2009) noted that bacterial diseases
including fowl cholera contribute meaningfully to fatality
rates in Desi chickens, and Ali (2020) flagged bacterial-
driven respiratory illness as an underappreciated
constraint in backyard production. What makes fowl
cholera particularly concerning is that it is a zoonotic
pathogen; unlike ND and fowl pox, it poses direct human
health risk under conditions of close human-bird contact
— which is the norm in household scavenging systems (Al
Mamun et al., 2019).

4.7 Predation: Real but Secondary

Predation accounted for approximately 20% of deaths
when expressed as a proportion of all reported mortality
causes — but only 3.2% of the total bird population (Fig.
7a). This relative ranking — significant enough to matter at
the household level, but clearly subordinate to disease —
mirrors what has been reported in comparable settings.
Khan (2016) identified predator attack as a consistent
secondary cause of mortality in backyard flocks, following
disease as the primary driver. Das and Alam (2018)
documented predation under extensive management
systems in Bangladesh more specifically, and Biswas et
al. (2007) noted its particular prevalence in scavenging
flocks, where birds are physically exposed to rats, cats,
kites, mongooses, and other animals for most of the
daylight hours and sometimes at night. Haque et al. (2017)
found that inadequate housing structures — the norm in
the majority of surveyed households in this study —
significantly increase predation vulnerability, and Sultana
et al. (2019) made similar observations in Rajshahi.
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An important practical implication follows. Predation
losses, unlike disease, require no pharmaceutical
intervention — only physical infrastructure: secure
nighttime housing, boundary fencing, and chick brooding
enclosures. These are relatively low-cost, one-time
investments that have been shown to substantially reduce
predation mortality in comparable settings (Henning et al.,
2007; Ahlers et al., 2009). The fact that such basic
infrastructure remains absent in most surveyed
households points to an unmet need that extension
programmes and rural credit schemes could plausibly
address.

4.8 Environmental and Nutritional Stressors as
Compounding Factors

The residual 4% of mortality attributed to causes other
than disease or predation (Fig. 7a) almost certainly
includes deaths linked to nutritional deficiency and
environmental stress — two factors that, while difficult to
isolate in recall-based survey data, are well-recognised as
contributors to flock loss in scavenging systems. Kabir et
al. (2021) noted that extreme temperatures, humidity
fluctuations, and restricted access to clean water all
elevate physiological stress in Desi chickens,
compromising immune function and increasing
susceptibility to infection. Islam et al. (2016) made similar
observations regarding the interaction between
inadequate shelter and disease vulnerability. Given that
only 22% of households in this survey provided
supplemental feed (Section 3.3), the nutritional immune
competence of most flocks was likely suboptimal
throughout the reference period — a background condition
that may have amplified the impact of both disease and
environmental stress beyond what either factor would
produce in isolation (Haque et al., 2017; Islam et al.,
2018).

4.9 Vaccination, Supplemental Feeding, and the
Associations That Matter Most

Perhaps the most actionable finding in this study comes
from the chi-square analyses (Table 1). Vaccination status
was significantly associated with disease occurrence (2 =
11.66; p = 0.020), confirming that unvaccinated flocks
faced a measurably higher disease burden. This is
consistent with Ahmed et al. (2020), who documented
clear reductions in disease incidence among vaccinated
indigenous chicken flocks in Chittagong, and with Sultana
et al. (2019), who emphasised vaccination coverage as a

critical lever for reducing preventable losses across
Rajshahi division.

The non-significant association between vaccination and
overall mortality (2 = 12.60; p = 0.013 — note this
approaches but does not reach the p < 0.01 threshold set
for this variable in the original analysis) warrants careful
interpretation rather than dismissal. As discussed in
Section 3.6.2, overall mortality in this study is a composite
variable that aggregates deaths from disease, predation,
and other causes. Vaccination can reasonably be
expected to reduce only the disease-attributable fraction. If
predation and other causes are jointly responsible for
approximately 24% of all reported deaths, and if their
distributions are unrelated to vaccination status, then the
statistical power available to detect a vaccination effect on
the aggregate mortality variable was substantially diluted.
This does not mean vaccination is ineffective; it means the
composite outcome measure is a blunt instrument for
detecting its effects.

The significant association between supplemental feeding
and disease status (2 = 10.92; p = 0.0275) (Table 1) is
perhaps the most practically underappreciated finding in
the entire dataset. It implies that something as accessible
as providing additional grain or kitchen scraps to
household flocks — a practice already common in semi-
intensive settings (Alam et al., 2014) — may meaningfully
reduce disease incidence. Whether this reflects improved
immune competence, reduced time spent foraging in
pathogen-contaminated environments, or simply a proxy
for more attentive overall household management cannot
be determined from this study's design. But the
association is statistically robust and consistent with prior
observations on the immune benefits of nutritional
supplementation in smallholder poultry (Haque et al.,
2017).

Finally, the highly significant association between total
diseased birds and overall mortality (¢ = 18.43; p = 0.001)
(Table 1) confirms what is biologically expected: that
disease incidence and flock mortality are tightly coupled in
these household systems. Flocks with higher disease
burdens experience proportionally higher death rates. In
the absence of rapid veterinary response, early detection
and isolation — however rudimentary — may be the most
realistic first-line measure available to most households,
and training women poultry keepers to recognise early
clinical signs of ND, fowl pox, and fowl cholera should be
treated as a priority rather than an optional add-on in
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extension programming (Ahmed et al., 2021; Bagnol,
2009).

5. Conclusion

This study provides multi-divisional evidence that flock
mortality among indigenous Desi chickens in Bangladesh
remains a substantive and largely preventable constraint
on rural household welfare. The overall mortality rate of
16% — with Rangpur bearing a disproportionate burden at
nearly 20% — was driven primarily by infectious disease,
particularly Newcastle disease, which alone accounted for
more than 70% of disease-associated deaths. Predation
contributed meaningfully as a secondary cause, while
nutritional inadequacy and environmental stress likely
compounded both. Two findings deserve particular policy
attention. First, vaccination status was significantly
associated with disease occurrence, yet coverage
remained incomplete across the surveyed households.
Second, the women who manage the overwhelming
majority of these flocks continue to face structural barriers
to accessing veterinary inputs. Targeted, regionally
sensitive interventions — combining seasonal vaccination
campaigns, supplemental feeding support, and women-
centred extension programming — offer a realistic and
evidence-grounded pathway to meaningfully reducing
these losses.
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