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Abstract 

Sunamganj is a prospective area for layer farming where many smallholders are involved in layer 

production. We hypothesized that these layer smallholders‟ adoption levels of biosecurity varied 

significantly. Therefore, we designed a cross-sectional survey to know the adoption level of biosecurity 

practices by small-scale layer farmers in the Sunamganj district. We collected data through face-to-face 

interviews of randomly selected 45 layer farmers from the study area using a questionnaire containing 48 

biosecurity-related questions. From the data, we calculated the biosecurity adoption index (AI), a simple 

scoring system to determine the adoption level of biosecurity by the smallholders. We categorized 

smallholders as low, partial, and high adopters based on the AI value. A two-sample t-test and one-way 

ANOVA measured variations in the mean AI value between levels of demographic factors to identify key 

predictors. The study revealed that only 17.78% (8/45) of the smallholders were high adopters, while 

57.76% (26/45) were partial adopters, and the rest, 24.44% (11/45) were low adopters. The overall mean 

AI value was 58.75±21.26 in the survey. Farming experience, family members in the farming, presence 

of labour, income, and holding type were significant (p<0.05) key predictors that influenced the AI. This 

study underlines the scenario of adopting biosecurity practices and their plausible drivers. Results of the 

present study could assist respective authorities in taking evidence-based necessary steps to improve 

biosecurity practices in the future. 
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Introduction  

Biosecurity refers to a standard operating procedure (SOP) applied to minimize the risk of the introduction and spread 

of disease-producing agents (Tanquilut et al., 2020). The underlying framework of biosecurity is based on identifying 

all potential entry and transmission pathways of pathogens and subsequently formulation of combined procedures to 

seal those pathways (Anderson et al., 2014). Biosecurity on poultry farms includes three essential components: 

segregation, keeping infected birds away from uninfected ones; hygiene removal of contaminating organic matters; and 

disinfection destruction of pathogens (Negro-Calduch et al., 2013). Practices of biosecurity comprise a wide range of 

interventions, broadly implemented by three approaches: conceptual, which includes recommended farm locations; 

structural, which refers to physical barriers to prevent the entry of wild and game birds; and operational, which denotes 

daily hygiene and sanitary procedures maintained by farm workers (Williams et al., 2016). An appropriate biosecurity 

level on poultry farms directly impacts efficiency and productivity (Oluwasusi et al., 2018). Cost-benefit analysis of 

biosecurity measures has shown that it is 8.45 times better to implement biosecurity than to do nothing against highly 

pathogenic avian influenza (HPAI) H5N1; 4.88 times better against Newcastle disease; and 1.49 times better against 

coccidiosis (Fasina et al., 2012). In contrast, the absence or limited biosecurity level on poultry farms may negatively 

impact their profitability, growth, and development due to frequent attacks by predators and outbreaks of infectious 

diseases that could result in high levels of baseline mortality (Tanquilut et al., 2020). 

Bangladesh has an emerging poultry industry that has evolved at an incredible speed over the last two decades (Islam et 

al., 2014). However, the occurrence of infectious diseases is one of the challenges for the prospect of this sector (Islam  
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et al., 2014). Around thirty percent of the total annual mortality of poultry birds is caused by outbreaks of infectious 

diseases (Badruzzaman et al., 2015). Particularly, intermittent outbreaks of HPAI H5N1 in Bangladesh have struck the 

poultry industry since 2007 (Biswas et al., 2008; Mondal et al., 2012), and have incurred 38,580 million financial loss 

in 2007 and 2008 (Alam et al., 2010). 

The Sylhet division, including the Sunamganj district, is a prospective area for the poultry business where many 

smallholders are involved in commercial poultry farming, particularly layer production (Ali, 2018; Badruzzaman et al., 

2015). A recent report on the moderate to the high prevalence of infectious diseases in commercial chicken in this 

region by Badruzzaman et al. (2015) raised the question on adopting and maintaining standard biosecurity measures at 

the farm level. Besides, the consciousness of biosecurity compliance among layer smallholders has been considered 

low (Lestari et al., 2011). Based on these indications, we assumed that a substantial proportion of layer smallholders 

might lack a standard level of biosecurity measures. Thus, we hypothesized that there was a significant variation in the 

proportion of layer smallholders who adopted and maintained different levels of biosecurity. Information on the current 

adoption level of biosecurity on layer farms, including the factors influencing the adoption level, could help the 

authority formulate an effective programme for further improvement of farm biosecurity. Therefore, the study aimed to 

determine the level of adoption of biosecurity measures among layer smallholders in the Sunamganj district, including 

the factors influencing the adoption level. 

Materials and Methods 

Study area 

We conducted the study in the Sunamganj district, located in the northeastern region of Bangladesh. This haor-based 

district lies between 24º34'' and 25º12'' north latitudes and between 90º 56'' and 91º49'' east longitudes, covering an area 

of 3747.20 sq. km. The Indian state of Meghalaya bounds the district on the North, Sylhet district on the east, Habiganj 

and Kishoreganj districts on the south, and Netrokona district on the west. The climate of the Sunamganj district is 

warmer in the summer and cooler in the winter. The maximum annual temperature is 32.7°C, and the minimum is 

8.6°C, with the mean monthly relative humidity being 73.7%. Heavy rainfall occurs during the monsoon, with an 

annual estimation is 3080 mm (BBS, 2013). 
 

Study design 
 

We designed a cross-sectional survey from September 2020 through February 2021 to conduct the study. 

Questionnaire construction, selection of respondents, and data collection 

 

We constructed a comprehensible questionnaire with 48 biosecurity-related questions encompassing all biosecurity 

measures implemented outside the premises, on the farm boundary, between the farm boundary and poultry house, and 

within the poultry house. The questionnaire also included several demographic factors of layer smallholders and farms. 

We randomly selected 45 small-scale layer farms using the simple random sampling method from the study area. From 

each layer farm, one farmer was selected based on the direct involvement in layer farming and the ability to provide 

information by a face-to-face interview. 

Calculation of the adoption index (AI) and data analysis 

 

We converted all numerical variables into non-numerical categorical variables for comprehensible analyses. The age of 

the farmers was categorized into two groups as “under 40 years” and “above or equal to 40 years”. The farming 

experience of the respondents was converted into a two-level categorical variable as “below five years” and “more or 

equal to five years”. In the case of involvement of family member(s) in farming activities, two groups were set as 

“involvement of one member” and “involvement of two to three members”. In terms of the monthly income from all 

sources, farmers were divided into two categories as the income was “less or equivalent to BDT. 25,000” and “more 

than BDT. 25,000”. We counted frequencies and calculated percentages for all categorical variables related to 

demographic characteristics.  

The adoption index was used to determine the respondents' adoption level using the following formula described by 

Lestari et al. (2011). 

Adoption index (AI) = (Respondent‟s total score/ Total possible score) x 100 
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In this study, the total possible score was 48. A respondent earned “one point” for each of the biosecurity measures he 

or she adopted and got “zero point” for the lack of adoption. Thus, the total score of a respondent was the aggregate of 

all the points he/she earned for adoption. We categorized respondents based on the degree of adoption of biosecurity 

measures as follows: low adopters (AI ≤ 40%); partial adopters (AI: 41-79%); and high adopters (AI ≥ 80.00%). 

We checked the normality of data of AI value by a Kolmogorov-Smirnov test and found they were normally 

distributed. So, the mean AI value variation between different categories of demographic factors was measured by a 

parametric two-sample t-test and one-way ANOVA. A p-value less or equal to 0.05 was accounted as a significant 

variation. Data were analyzed using SPSS software version 25. 

 

Results  

Demographic characteristics of layer smallholders 

Survey results showed that most of the respondents were male (57.78%, 26/45) and were equal to or above 40 years of 

age (57.78%, 26/45). Besides, it was revealed that a substantial number of the respondents had primary (40.00%, 18/45) 

and secondary (35.56%) levels of education. The survey disclosed that most of the respondents (66.67%, 30/45) had 

less than five years of experience in raising layers. The engagement of only one family member in farming activities 

was 44.44% (20/45), while in the rest smallholding farms, two or more family members were involved in farming 

activities. We found that 46.67% (21/45) of the farms had hired labours whereas the rest had no paid workers. The 

current study revealed that 42.22% (19/45) of the respondents had a total monthly income of more than BDT. 25,000, 

while 57.78% (26/45) of the farmers earned less or equal BDT. 25,000. It was observed that more than 90% of 

smallholders run an individual enterprise in the study area (Table 1). 

Table 1. Demographic characteristics of layer smallholders in the Sunamganj district of Bangladesh (N = 45) 

Variables Number of respondents Percentage (%) 

Age (year) 

< 40 19 42.22 

≥ 40 26 57.78 

Gender 

Male 26 57.78 

Female 19 42.22 

Education 

No formal education 4 8.89 

Primary 18 40.00 

Secondary 16 35.56 

Higher Secondary 6 13.33 

Undergraduate 1 2.22 

Farming experience (year) 

< 5 30 66.67 

≥ 5 15 33.33 

Family members working in the farm 

1 20 44.44 

2-3 25 55.56 

Labour  
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Present 21 46.67 

Absent 24 53.33 

Income (BDT.) 

≤ 2500 26 57.78 

> 25000 19 42.22 

Holding type 

Independent 41 91.11 

Partnership 4 8.89 

The adoption level of biosecurity measures by layer smallholders 

The present study revealed that only 17.78% (8/45) of the smallholders were high adopters, while 57.76% (26/45) were 

partial adopters, and the rest, 24.44% (11/45) were low adopters. An average AI value, based on the response from the 

survey respondents, was estimated as 58.75±21.26 in the survey (Table 2).  

Table 2: Adoption level of biosecurity measures by layer smallholders in the Sunamganj district of Bangladesh 

(N = 45) 

Adoption level Number of respondents (%) 

Low adopter 11 (24.44) 

Partial adopter 26 (57.78) 

High adopter 8 (17.78) 

‡
Overall mean adoption index 58.75±21.26 

Association between demographic factors with the adoption index 

Results of the current study explored that farmers having a minimum of five years of farming experience or more had 

significantly (p<0.05) higher average AI than those with farming experience of fewer than five years. A significantly 

higher variation (p<0.05) in the mean AI was observed on farms where more than one family member worked 

compared to farms where only one member was involved in the farming activities. Moreover, results showed a 

significant discrepancy (p<0.05) in the mean AI on farms having hired labours than those that did not. There was a 

significant (p<0.05) difference in the average AI between the farmers who earned  more monthly than BDT. 25,000 and 

those with a monthly income less than or equal to BDT. 25,000. The present study revealed that respondents who relied 

on company partnerships had significantly greater mean AI than those who ran their farms individually (Table 3).  

However, the present study results showed no significant variations in mean AI for variables age, gender, and 

education. Therefore, the current survey indicated that farming experience, family members working on the farm, 

presence or absence of hired labour, monthly income, and holding type were key predictors for the significant variation 

of AI among the layer smallholders in the study area.  

Table 3: Association between demographic factors with the adoption index 

Variables Adoption Index (mean ± SD) P-value 

Age (year) 

< 40 58.88 ± 22.37 0.97 
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≥ 40 58.65 ± 20.86 

Gender 

Male 60.74 ± 21.64 
0.47 

Female 56.03 ± 20.99 

Education 

No formal education 56.25 ± 19.91 

0.26
†
 

Primary 52.31 ± 17.36 

Secondary 60.94 ± 23.34 

Higher Secondary 68.75 ± 24.51 

Undergraduate 89.58 

Farming experience (year) 

< 5 52.70 ± 20.71 
< 0.01 

≥ 5 70.83 ± 17.23 

Family members working in the farm 

1 52.08 ± 21.00 
0.05 

2-3 64.08 ± 20.32 

Labour 

Present 66.27 ± 22.64 
0.02 

Absent 52.17 ± 17.95 

Income 

≤ 2500 51.52 ± 19.50 
< 0.01 

> 25000 68.64 ± 19.94 

Holding type 

Independent 56.05 ± 20.27 
< 0.01 

Partnership 86.46 ± 5.24 

†
P-value obtained by one way ANOVA 

Discussion 

The survey showed that a small portion of the farmers adopted a high level of biosecurity practices while most 

maintained a low to medium level of adoption. Farming experience, involvement of family members in the farming, 

presence of hired labour, the income of the farmer, farm holding type, and farm size turned out as significant drivers 

influencing the adoption level of biosecurity among layer smallholders. 

Commercial chicken production in the Sunamganj district has proliferated in the last decade, and the district is 

considered to be a prospective area for the poultry sector (Ali, 2018; Badruzzaman et al., 2015). Thus, commercial 

poultry rearing has become a lucrative business in this area that has attracted many small-scale farmers to this industry 

in the hope of short-term high profits. Most of these smallholders, who are involved in poultry production, have no 

prior knowledge and training in scientific poultry management, biosecurity components and practices, and disease 

prevention and control. This could be a reason for the high proportion of low and medium biosecurity adopters in the 

study area. Moreover, almost a hundred percent of these layer smallholders had a low level of education, which might 

impact the unawareness of biosecurity implementation on their farms. Lestari et al. (2011) reported that most of the 

layer smallholders were low adopters in a study conducted in a nearby Asian country, Indonesia. Besides, Tanquilut et 
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al. (2020) showed that biosecurity ratings in large commercial farms were 6.84 higher compared to small commercial 

farms. These previous studies support the findings of the current study. 

Significantly higher mean AI in the case of more experienced farmers than the comparatively less experienced farmers 

could be due to the understanding of the necessity of biosecurity practices and risks of improper biosecurity measures 

by the former groups. The findings agree with the study by Patrick et al. (2015), who also found a higher adoption 

tendency of the biosecurity measures among the farmers with high experience. The number of a family members 

working in the farm and the presence of the hired labour were estimated as key predictors in this study. It was readily 

comprehensible that the higher the number of person  involved in the farming activities, the higher the AI would be as 

they could perform more biosecurity measures on their farms. The AI was higher among the smallholders who had 

more monthly income than those who had comparatively less. Such findings could be due to the affordable cost of 

taking biosecurity measures for the farmers who had a high income. This result was in line with the previous studies 

conducted by Conan et al. (2013) and Lestari et al. (2012), showing a higher adoption rate by wealthy farmers 

compared to poor ones. A high level of AI was obtained among farmers who relied on company partnership rather than 

individual entrepreneurship. This could be because partner companies ensure a regular visit of veterinary doctors on 

those farms who instruct and help farmers maintain biosecurity measures with follow-ups. 

On the other hand, age, gender, and education status were non-significant variables in this study. These findings 

contradict the findings of Lestari et al. (2012), who showed that the adoption of biosecurity measures was associated 

with gender, age, and education. In the study area, there has been a rapid growth of poultry production in recent years, 

making this business more likely profitable. Therefore, just observing the farming activities of the neighbour, many 

low-income people, irrespective of age and gender, have become tempted to be involved with this sector without any 

previous training or knowledge of the poultry management system. The above circumstance might lead layer 

smallholders to the more or less same farm management that lacks standard biosecurity practices. This might be a 

reason why we did not find age and gender as significant drivers. Almost all (44 of 45) of the respondents who 

participated in the current survey either had no formal education or had low levels of education, implying that the 

educational status of respondents was similar. Therefore, the impact of education on AI has not been reflected in this 

study, though the previous study has endorsed this factor. The questionnaire used in the present study was not pretested, 

which was deemed as a limitation of this survey. 

The current study concluded that there was a substantial difference in proportion among high, partial, and low 

biosecurity adopters rearing commercial layer birds in the Sunamganj district at a small scale. Most of the layer 

smallholders in the study area were low to the partial adopters, and they were unconscious of the importance of 

biosecurity measures on their farms. The current study depicts an overall scenario of practicing biosecurity by layer 

smallholders that could assist the respective authority to take necessary steps for the improvement of the adoption of 

biosecurity on farms in the future.  
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