Tran et al. Agriculture & Food Security (2024) 13:58
https://doi.org/10.1186/540066-024-00504-1

RESEARCH

Livelihood training, food production,

Agriculture & Food Security

Open Access

®

Check for
updates

and food security among vulnerable
communities in Bangladesh

Andy Tran', Theresa Fang', Beryl Oranga?, Ryan Kopper? and Yunhee Kang'

Abstract

Objectives Massive influx of Rohingya refugees increases the risk of food insecurity in host communities in Bangla-
desh. This study explores intervention-related factors associated with food insecurity in the Bangladesh host house-
holds living near Rohingya refugees.

Methods This secondary data analysis used the endline survey data from 660 host households who participated
in the World Vision US Emergency Food System Security Project from 2019 to 2021. Logistic regression analysis
was performed to explore the associations between program interventions and household dietary diversity score
[HDDS: low (< 8) vs high (>8)] and reduced coping strategy index [rCSI: high (> 3) vs. low (< 3)].

Results A total of 64.7% of households (n=427) had low HDDS, and 10.6% (n="70) had high rCSI. Purchasing food
using cash transfer was associated with higher odds of high rCSI (adjusted odds ratio [AOR]=2.10; 95% Cl 1.25-3.53)
and low HDDS (AOR=1.57; 95% Cl 1.13-2.18). Those who received food aid had higher odds of low HDDS (AOR=3.16;
95% Cl 1.69-5.89). Participants who farmed had lower odds of having high rCSI and low HDDS [AOR=0.41 (95% Cl
0.21-0.77) and AOR=0.57 (95% CI 0.34-0.98), respectively].

Conclusion Our findings suggest that interventions focused on livelihood or farming training may yield the great-

est reduction in food insecurity among host communities experiencing refugee influx. Humanitarian organizations
should consider interventions that develop these farming skills over direct cash or food transfers to promote long-

term self-sufficiency in the host population.

Keywords Bangladesh, Livelihood, Food insecurity, Refugee, Host community

Background

The number of refugees has continued to increase year-
over-year for the past decade reaching almost 35 mil-
lion refugees worldwide by the end of 2022 [1]. Over
three-fourths of these refugees are hosted by low- and
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middle-income countries, with 20% of all refugees being
hosted by the world’s least developed countries [1]. As a
result, host community populations may face increased
security concerns; demand for resources like housing,
transportation, or household goods; or competition for
work [2-5]. The confluence of these impacts may result
in an increased cost of living, decreased wages, and wors-
ened food insecurity in the population [2, 6].

The Rohingya Muslims are an ethnic minority from the
Rakhine state of Northwestern Myanmar. As a predomi-
nantly Buddhist country, Myanmar has denied citizen-
ship and national recognition of the Rohingya population
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since 1982, rendering these people stateless. Continued
persecution has led to mass forced migration [7, 8].

The majority of Rohingya refugees have fled to neigh-
boring Bangladesh, most of whom have resettled in Cox’s
Bazar. This coastal district located in south-eastern Bang-
ladesh, bordering Myanmar, is one of the nation’s poor-
est districts, partly due to the area’s poor land quality and
high risk of natural disaster [9-11]. The current refugee
population (~1 million) in over 30 makeshift camps in
Cox’s Bazar comprises one-third of the area’s total pop-
ulation [8, 12]. In an already impoverished district, the
massive influx of refugees has placed additional strain on
already resource-poor host communities [13]. The host
communities in Cox’s Bazar have been documented to
experience reduced wages, increased competition over
natural resources, and environmental changes associated
with hosting Rohingya refugees [3, 14—16]. Although
some research exists describing the food security status
of host community members in Cox’s Bazar, few studies
have evaluated the impact of interventions focused on
food security in this population.

World Vision implemented an Emergency Food Secu-
rity Program (EFSP) to improve food security and nutri-
tional status in vulnerable refugee and host community
members in Cox’s Bazar, Bangladesh [17]. The objective
of this study was to explore EFSP intervention-related
factors associated with food security in vulnerable native
Bangladeshi households from communities hosting Roh-
ingya refugees.

Methods

Data source

This study was a cross-sectional analysis of post-
intervention survey data from 680 host community
households (HH) which participated in World Vision
International’s (WV) Emergency Food System Security
Project (EFSP) implemented in Cox’s Bazaar, Bangladesh.
The EFSP was implemented between September 2019
and August 2021. The EFSP target population included
26,145 individuals from the host community (comprising
5229 households) and 170,560 individuals from refugee
camps (totaling 34,112 households). Villages adjacent to
refugee camps were prioritized for host community tar-
geting. Host community locations included the following
unions: Jalia Palong, Raja Palong, Palong Khali, Baha-
rchhara, and Nhila. The overall goal of the EFSP was to
improve the food security and nutritional status of Roh-
ingya refugees and vulnerable host community mem-
bers who were affected by the refugee influx in Cox’s
Bazar District, Bangladesh through improved access to
and consumption of diverse and nutritious foods and to
improve the capacity of these communities to withstand
future shocks. The interventions for host community
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households included cash for work, food vouchers,
unconditional cash transfers, income-generating activity
training, and input distribution. A total of 680 host com-
munity households were randomly selected to complete
the endline survey, which was administered in December
2021. The households sampled were selected using a two-
stage cluster design with a probability proportional to
sample size procedure to ensure that the surveyed sample
was representative of the entire intervention population
[17]. Endline data were collected to assess the impact,
effectiveness, and achievements of the host community
interventions. This study was exempt from Johns Hop-
kins University Institutional Review.

Outcomes

Reduced coping strategy index (rCSI) is a proxy indicator
for household food insecurity. It is a shortened, context-
independent version of the full coping strategy index.
Developed by Maxwell et al,, this metric assesses a house-
hold’s utilization of various strategies implemented when
facing food insecurity [18]. The respondents were asked
how often in the previous 7 days has the household had
to (Q1) rely on less preferred and less expensive foods,
(Q2) borrow food or rely on help from friends or rela-
tives, (Q3) limit portion size at mealtime, (Q4) restrict
consumption by adults for small children to eat, and (Q5)
reduce the number of meals eaten in a day. The frequency
of the response to each answer is then multiplied by a
weighting factor, with Q2 having a weight of 2, Q4 hav-
ing a weight of 3, and the remaining questions having a
weight of 1. The scores were then summed up. Higher
scores of rCSI indicate greater food insecurity. We used
rCSI cutoffs previously implemented by the UN World
Food Programme in Afghanistan where a score of 0-3
was classified as “No or Low Coping Strategies’, 4-9 indi-
cating “Medium Coping Strategies’, and scores of>10
categorized as “High Coping Strategies” [19]. This vari-
able was dichotomized to low (rCSI < 3) versus medium/
high (rCSI > 3) for analytic purposes.

Household dietary diversity score (HDDS) is a meas-
ure of household food access and consumption. The
survey is composed of 12 questions asking respond-
ents if they have consumed foods from each food group
within the previous 7 days. The responses are recorded
as 1 if the household has consumed food from the food
group and 0 if the household has not. The responses to
all questions are summed. Scores range from 0 to 12,
with greater scores indicating greater household dietary
diversity and food access [20]. Food groups surveyed
include (1) cereals, (2) roots and tubers, (3) vegetables,
(4) fruits, (5) meat, poultry, and offal, (6) eggs, (7) fish
and seafood, (8) pulses, legumes, and nuts, (9) milk and
milk products, (10) oils and fats, (11) sugar and honey,
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and (12) miscellaneous. Although there are no stand-
ardized score cutoffs to determine high versus low die-
tary diversity, it has been suggested that one option to
establish a dietary diversity target is to take the average
HDDS of the top tercile of households with the high-
est HDDS [20]. The top tercile with the greatest dietary
diversity in our study population had an average dietary
diversity of 9.6. As such, we set 9 as the cutoff to indi-
cate high dietary diversity. Those with an HDDS of 9 or
greater were categorized as having high dietary diver-
sity, whereas those with HDDS 8 or lower were classi-
fied as low dietary diversity.

Independent variables

Agriculture-related practices included food access, num-
ber of vegetables farmed, livelihood activities performed,
and farm and animal husbandry activity engagement
[21-24]. Food access included ease of market access,
household sources of food, and number of vegetables
produced. Livelihood activities were categorized as farm-
ing (farming/crop production and sales), livestock pro-
duction (livestock production and sales, cow fattening
or milk production, and aquaculture), agricultural wage
labor, non-agricultural wage labor, agricultural self-
employment, other skilled self-employment (business,
handicraft, sale of wild bush products, itinerant business,
or other), salaried/professional job, driver or rickshaw
puller, cash or food for work, and government/NGO
assistance. Farm and animal husbandry activities were
defined as purchase inputs (purchase inputs through
agro-dealers and/or community associations), use of
financial services, use of training and extension services,
contract farming, use of feed lots or pen feeding, dry-
ing produce, processing produce, trading and marketing
(trading/marketing produce through agro-dealers and/or
community associations or using formal marketing sys-
tems for livestock), and none.

Covariates

Demographic characteristics of each head of household
(HHH) were ascertained, which included age, sex, mari-
tal status, educational attainment, and disability status
[21-23]. Household size, gender type, disability status,
cash purchase decision-maker, and participation in EFSP
income-generating activities (IGAs) were also surveyed
[22, 24]. Household gender type was categorized as
female and male adults or other, which included female
but no male adult, male but no female adult, or child with
no adults. Cash purchase decision-maker was catego-
rized as both husband and wife or other, which included
husband only, wife only, or other.
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Statistical analysis

Household data were excluded if data were missing or if
they were incorrectly coded. Of the 680 households, 19
were excluded due to missing data and 1 was excluded
due to incorrect coding. Exploratory data analysis was
performed to calculate the mean and standard devia-
tion (SD) for continuous variables and proportions for
categorical variables. Univariable and adjusted logistic
regression analyses were performed to elucidate the rela-
tionship between food security measures and agricul-
ture-related practices (food sources, livelihood activities,
market access, number of vegetables farmed, and farm-
ing and animal husbandry activities), adjusting for demo-
graphic characteristics. Covariates for adjusted analyses
were selected a priori and included head of household
sex, disability status, educational attainment, and mari-
tal status, and household side size and gender type. Data
analysis was performed using STATA 17.0.

Results

The final analytic sample included 660 households. Of
660 households, most (86%) heads of households (HHH)
were male, half of them (49%) were 45 years old or older,
the majority (86%) were married, 64% achieved second-
ary education or higher, and 60 reported one or more
forms of disability. 91% of households had both male and
female adults, 42% consisted of 6 or more members, and
316 had children under 5 years old (Table 1).

A total of 83.2% (n=>549) of HH reported that the mar-
ket was easy to access. A plurality of HH (47%) reported
1-2 food sources and almost all respondents reported
accessing food via their own production or cash pur-
chase with HH income (96.2 and 98.8%, respectively).
The most common livelihood activities within the pre-
vious 12 months were farming (88%), livestock produc-
tion (96%), non-agricultural wage labor (74%), and cash/
food for work at (85%). Regarding the farming and animal
husbandry activities households participated in within
the past 12 months, a majority reported the use of train-
ing and extension services (85%), trading or marketing
produce or livestock (74%), and purchasing inputs (64%)
while only 1% reported none (Table 2).

Median HDDS was 8 (IQR 7-9). The majority of HH
demonstrated low dietary diversity (64.7%), whereas
the majority of HH had rCSI levels that were acceptable
(89.4%) (Table 3).

In adjusted logistic regression, the odds of having high
rCSI was significantly associated with having>3 food
sources (adjusted OR (AOR)=1.93; 95% CI 1.22-3.31),
difficult market access (AOR=3.64; 95% CI 2.08-6.37),
and food acquisition via purchase with cash transfer
(AOR=2.10; 95% CI 1.25-3.53). Similarly, having>3
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Table 1 Household characteristics (N=660)
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Table 2 Market access and food source characteristics (N =600)

Characteristics n (%) Characteristics N (%)
Head of household age, years Ease of market access
<25 29 (4.4) Easy 549 (83.2)
26-34 132 (20.0) Difficult 111 (16.8)
35-44 174 (26.4) Food source
>45 325(49.2) Own production 635 (96.2)
Head of household sex Cash purchase with household income 652 (98.8)
Male 568 (86.1) Purchase with cash transfer 297 (45.0)
Female 92 (13.9) Food aid 80 (12.1)
Head of household marital status Casual labor for food 61(9.2)
Married 567 (85.9) Remittances/other 17 (2.6)
Other (Divorced, Widowed, Separated) 93 (14.1) Number of food sources
Head of household highest grade 1-2 310 (47.0)
Never/Some/Completed Primary School 240 (36.4) 3 287 (43.5)
Secondary School or Higher 420 (63.6) >4 63 (9.6)
Head of household disability status Livelihood activity N (%)
Disability 60 (9.1) Farming 580 (87.9)
No Disability 600 (90.9) Livestock production 632 (95.8)
Household size Wage labor (agriculture) 171 (25.9)
<6 382 (57.9) Wage labor (non-agriculture) 487 (73.8)
>6 278 (42.1) Self-employment (agriculture) 88(13.3)
Household disability status Other skilled self-employment 97 (14.7)
Disability Present 145 (22.0) Salaried/Professional job 65(9.9)
No Disability 515 (78.0) Driver/rickshaw puller 75(11.4)
Households with children under 5 years old Cash/Food for work 564 (85.5)
Yes 316 (48.0) Government/NGO assistance 375 (56.8)
No 344 (52.0) Farm or animal husbandry activity N (%)
Cash purchase decision-maker Purchase inputs 421 (63.8)
Both Husband and Wife 554 (83.9) Use of financial services (Mobile and Non-Mobile) 89 (13.5)
Other 106 (16.1) Use of training and extension services 559 (84.7)
Participation in EFSP IGAs Contract farming 26 (3.9)
Yes 636 (96.4) Use of feed lots or pen feeding 62 (94)
No 24 (3.6) Drying produce 111 (16.8)
IGA Income-Generating Activity, EFSP Emergency Food System Security Project Processing produce 307 (46.5)
Trading/marketing produce or livestock 490 (74.2)

food sources and purchasing food with cash transfer
were associated with greater odds of low dietary diversity
[(AOR=1.52; 95% CI 1.10-2.10) and (AOR=1.57; 95%
CI 1.13-2.18), respectively]. Additionally, receipt of food
aid was also associated with higher odds of low dietary
diversity (AOR=3.16; 95% CI 1.69-5.89). Conversely,
those who acquired food through their own production
were less likely to have high rCSI [(AOR=0.43; 95% CI
0.15-1.24) or low HDDS (AOR =0.35; 95% CI 0.12-1.05),
respectively], though these relationships did not reach
statistical significance (Table 4).

When the relationship between livelihood activi-
ties and food security measures was explored, a greater
number of livelihood activities, farming, and livestock

production were all associated with lower odds of both
high rCSI and low dietary diversity even after adjusting
for covariates. For every additional livelihood activity, the
odds of high rCSI were lower by over 50% (AOR=0.43;
95% CI 0.33—0.56), and the odds of low dietary diversity
were 13% lower (AOR=0.87; 95% CI 0.77-1.00). Odds of
high rCSI were more than 50% less for both farming and
livestock production [(AOR=0.41; 95% CI 0.21-0.77)
and (AOR=0.29; 95% CI 0.11-0.72), respectively]. Odds
of low HDDS were also lower in a similar fashion for
those who farmed and engaged in livestock production
[(AOR=0.57; 95% CI 0.34-0.98) and (AOR=0.30; 95%
CI0.10-0.86), respectively] (Table 5).
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Table 3 Food Security indicators: household dietary diversity score (HDDS) and reduced coping strategy index (rCSI)

Household dietary diversity score (HDDS) n (%)

Low 427 (64.7)
High 233(353)
Median (IQR) 8 (7-9)

Reduced coping strategy index (rCSl)

Acceptable 590 (89.4)
Medium/High 70(10.6)

Table 4 Logistic regression analysis of the association between food/market access and high reduced coping strategy index (rCSI)
and low household dietary diversity score

Characteristics Unadjusted OR 95% Cl Pvalue Adjusted OR’ 95% Cl P value

A. High Reduced Coping Strategy Index
Number of food sources

1-2 REF - - REF - -

>3 2.08 1.22-3.53 0.01* 1.93 1.22-3.31 0.02*
Ease of market access

Easy REF - - REF - -

Difficult 3.51 2.05-6.00 <0.001*** 364 2.08-6.37 <0.001***
Food source

Own production (Ref: No) 0.46 0.17-1.26 0.13 043 0.15-1.24 0.12

Cash purchase from household income (Ref: No) 035 0.07-1.76 0.20 0.48 0.08-3.02 0.44

Purchase from cash transfer (Ref: No) 2.11 1.27-3.50 0.004** 2.10 1.25-3.53 0.01*

Food aid (Ref: No) 1.08 051-2.27 0.84 0.92 0.42-2.00 0.94

Casual labor for food (Ref: No) 0.73 0.28-1.90 0.52 0.64 0.24-1.70 037

Remittances/Other (Ref: No) 2.69 0.85-8.49 0.09 147 0.40-5.35 0.56
Number of types of vegetables produced

1 Unitincrease 0.98 0.84-1.14 0.79 0.97 0.82-1.14 0.69

B. Low household dietary diversity score (HDDS)
Number of food sources

1-2 REF - - REF - -

>3 1.51 1.10-2.09 0.01* 152 1.10-2.10 0.01*
Ease of market access

Easy REF - - REF - -

Difficult 1.35 0.07-2.11 0.18 1.39 0.89-2.18 0.15
Food source

Own production (Ref: No) 0.34 0.11-1.00 0.05* 0.35 0.12-1.05 0.06

Cash purchase from household income (Ref: No) - - -

Purchase from cash transfer (Ref: No) 1.58 1.14-2.19 0.01* 157 1.13-2.18 0.01*

Food aid (Ref: No) 3.15 1.70-5.84 <0.001** 316 1.69-5.89 <0.007%**

Casual labor for food (Ref: No) 1.46 0.81-2.62 0.20 157 0.87-2.84 0.13

Remittances/Other (Ref: No) 061 0.23-1.59 031 0.57 021-1.54 0.27
Number of types of vegetables produced

1 Unit increase 0.80 0.72-0.90 <0.001*** 0.80 0.72-0.89 <0.0071%***

OR Odds Ratio, 95% CI 95% Confidence Interval, AOR Adjusted Odds Ratio, REF Reference Group
“0.01<p<0.05; *¥0.001 <p<0.01; ***p <0.001

! Adjusted for head of household sex, disability status, educational attainment, and marital status, and household side size and gender
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Table 5 Multivariable analysis of the association between livelihood activities and rCSI (A) HDDS (B) and livelihood activities

Characteristics Unadjusted OR 95% Cl P value Adjusted OR’ 95% Cl P value

A. High Reduced Coping Strategy Index

Number of livelihood activities
Tincrease 043 0.33-0.55 <0.007%** 043 0.33-0.56 <0.007%***

Livelihood activity
Farming (Ref: No) 041 0.22-0.76 0.01* 041 0.21-0.77 0.01*
Livestock production (Ref: No) 033 0.14-0.81 0.02* 0.29 0.11-0.72 0.01*
Wage labor in agriculture (Ref: No) 1.07 0.61-1.88 0.80 1.20 0.67-2.14 0.54
Wage labor in non-agriculture (Ref: No) 0.75 044-1.28 0.30 0.85 0.49-1.49 0.58
Self-employment in agriculture (Ref: No) 047 0.18-1.20 0.12 0.52 0.20-1.36 0.18
Other skilled self-employment (Ref: No) 0.73 0.34-157 042 0.73 0.33-1.61 043
Salaried/Professional job (Ref: No) - - - - - -
Driver/rickshaw puller (Ref: No) 0.85 0.38-1.94 0.70 0.93 0.40-2.16 0.87
Cash/Food for work (Ref: No) 0.13 0.08-0.23 <0.007%** 0.15 0.08-0.25 <0.007%**
Government/NGO assistance (Ref: No) 0.41 0.24-0.68 <0.007*** 043 0.25-0.72 0.001%**

B. Low Household Dietary Diversity Score

Number of livelihood activities
1 Increase 0.87 0.76-0.99 0.03* 0.87 0.77-1.00 0.05*

Livelihood activity
Farming (Ref: No) 057 0.34-0.98 0.04* 057 0.34-0.98 0.04*
Livestock Production (Ref: No) 0.29 0.10-0.86 0.03* 0.30 0.10-0.86 0.03*
Wage labor in agriculture (Ref: No) 1.12 0.78-1.62 0.53 1.16 0.80-1.68 0.44
Wage labor in non-agriculture (Ref: No) 1.03 0.72-148 0.86 1.07 0.74-1.55 0.72
Self-employment in agriculture (Ref: No) 0.80 0.51-1.27 0.35 0.81 0.51-1.30 0.38
Other skilled self-employment (Ref: No) 0.64 0.41-0.99 0.05* 0.66 0.42-1.03 0.06
Salaried/Professional job (Ref: No) 0.86 0.51-1.46 0.58 0.88 0.51-1.50 063
Driver/rickshaw puller (Ref: No) 0.70 0.43-1.15 0.16 0.73 0.45-1.19 0.21
Cash/Food for work (Ref: No) 0.76 0.48-1.22 0.26 0.76 047-1.23 0.27
Government/NGO assistance (Ref: No) 1.25 091-1.73 0.17 1.24 0.89-1.71 0.20

OR Odds Ratio, 95% CI 95% Confidence Interval, AOR Adjusted Odds Ratio, REF Reference Group

" 0.01 <p<0.05; *0.001 <p<0.01; ***p <0.001

' Adjusted for head of household sex, disability status, educational attainment, and marital status, and household side size and gender

Finally, several farming and animal husbandry activi-
ties were also associated with food security metrics.
Those who used financial services were twice as likely to
have high rCSI (AOR=1.97; 95% CI 1.04-3.72). Purchas-
ing inputs were associated with decreased odds of high
HDDS (AOR=0.58; 95% CI 0.41-0.82). The process of
drying produce was associated with higher odds of both
high rCSI and low HDDS [(AOR=2.03; 95% CI 1.11-
3.69) and (AOR=2.07; 95% CI 1.28-3.34), respectively],
whereas processing produce was associated with lower
odds [(AOR=0.51; 95% CI 0.30-0.88) and (AOR=0.69;
95% CI 0.50-0.95), respectively] (Table 6).

Discussion

In this secondary analysis of data collected from vul-
nerable host community members in Cox’s Bazar, Bang-
ladesh following the implementation of World Vision’s

Emergency Food Security Program (EFSP) to Refugees
and Host Communities in Cox’s Bazar, Bangladesh, we
were able to demonstrate that food insecurity was posi-
tively associated with a greater number of food sources
and food sources purchased using humanitarian aid
cash transfer, and negatively associated with obtaining
food through their own production and engaging in
farming or livestock production.

Our study was able to show that among vulnerable
households in Cox’s Bazar, Bangladesh, those with 3 or
more food sources were almost twice as likely to have
high rCSI (AOR=1.93, P=0.02) and more than 50%
more likely to have low dietary diversity (AOR=1.52,
P=0.01) in multivariable analysis than those with
1-2 food sources. This may reflect the fact those with
a greater number of food sources had inadequate
food security from each individual food source, and
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Table 6 Multivariable analysis of the association between farm and husbandry activities and rCSI (A) or HDDS (B)
Farm/animal husbandry activity Unadjusted OR  95% Cl Pvalue Adjusted OR"  95% Cl Pvalue

A.High reduced coping strategy index

Purchase inputs (Ref: No) 0.69
Use of financial services (Mobile and Non-Mobile) (Ref: No) ~ 1.90
Use of training and extension services (Ref: No) 0.29
Contract farming (Ref: No) 2.08
Use of feed lots or pen feeding (Ref: No) 0.56
Drying produce (Ref: No) 1.85
Processing produce (Ref: No) 049
Trading/marketing produce or livestock (Ref: No) 0.24
B. Low household dietary diversity score
Purchase Inputs (Ref: No) 0.58
Use of financial services (Mobile and Non-Mobile) (Ref: No) ~ 1.38
Use of training and extension services (Ref: No) 0.63
Contract farming (Ref: No) 1.03
Use of feed lots or pen feeding (Ref: No) 1.80
Drying produce (Ref: No) 2.09
Processing produce (Ref: No) 0.70
Trading/marketing produce or livestock (Ref: No) 0.58

042-1.13 0.14 0.68 040-1.14 0.14

1.02-3.54 0.04* 1.97 1.04-3.72 0.04*
0.17-0.50 <0.001*** 0.28 0.16-0.50 <0.007%**
0.76-5.71 0.15 23 0.82-6.46 0.1
0.20-1.58 0.27 0.60 0.21-1.72 0.34
1.04-3.30 0.04* 203 1.11-3.69 0.02%
0.29-0.83 0.01* 0.51 0.30-0.88 0.02*
0.15-0.40 <0.001*** 0.26 0.15-0.44 <0.007%**
0.41-0.82 0.002** 0.58 0.41-0.82 0.002**
0.85-2.24 0.20 142 0.87-2.31 0.17
0.39-1.00 0.05* 0.63 0.39-1.01 0.06
0.45-2.35 0.94 1.03 0.45-2.36 0.95
0.98-3.29 0.06 1.78 0.97-3.28 0.06
1.30-3.38 0.002**  2.07 1.28-3.34 0.003**
0.50-0.96 0.03* 0.69 0.50-0.95 0.02*
0.39-0.85 0.01* 0.56 0.38-0.83 0.004**

OR Odds Ratio, 95% Cl 95% Confidence Interval, AOR Adjusted Odds Ratio, REF Reference Group

*0.01<p<0.05; *0.001 <p<0.01; ***p <0.001

! Adjusted for head of household sex, disability status, educational attainment, and marital status, and household side size and gender

therefore required acquisition of food from multiple
sources.

We also saw that those households which were engaged
in food production were less likely to be food insecure.
Those who reported to engage in crop or livestock pro-
duction as a livelihood activity or reported their own
production as a source of food were less likely to have
low dietary diversity and high rCSI. Similar studies have
demonstrated this association. Kuwornu et al. found
that households in Ghana engaged in food produc-
tion were more likely to be food secure [25]. Similar
findings were demonstrated in Nigeria [26]. Programs
aimed at increasing household crop production have
demonstrated improved nutritional status and food
consumption in participating households. Even more,
participating households were shown to have increased
household incomes [27, 28], which has also been shown
to be positively associated with food security [23]. This
reflects the multifaceted role of household food produc-
tion: household food production allows household mem-
bers to directly access self-produced food, sell surplus
foods to generate income, and utilize additional income
to further supplement and diversify household diet, if
needed [29]. Further reinforcing the relationship between
household crop production and food security, studies
have demonstrated a positive association between the
size of cultivated land, annual crop production, and farm

income with food security [21, 22, 24, 30, 31]. Conversely,
those who engaged in wage labor, both agricultural and
non-agricultural, are more likely than farmers to be food
insecure [32, 33]. In other words, those who participate
in crop production without reaping the benefits of con-
suming or selling the crops are more likely to be food
insecure than those who do, lending credence to the mul-
tifaceted benefits of crop production. Furthermore, live-
stock ownership has been shown to be protective against
food insecurity likely due to the same effects [32, 34]. Of
note, the EFSP intervention and data collection occurred
amid the COVID-19 pandemic. It is a reasonable infer-
ence that households with the ability to producing their
own food supply would be less susceptible to food supply
disruptions or market shocks that resulted from the pan-
demic, potentially strengthening the positive association
between household food production and food security
[35]. The ability to produce one’s own food increases a
household’s resilience to future shocks. The literature has
demonstrated that resilience is positively associated with
food security [36], even in the face of negative shocks
[37].

Those who reported to utilize cash transfer for house-
hold food purchases had greater odds of high rCSI and
low dietary diversity, whereas receipt of food aid was not
significantly associated with odds of high rCSI but asso-
ciated with triple the odds of having low dietary diversity
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(AOR=3.16, P=<0.001). The evidence regarding the
efficacy of cash transfers and food security appears to
be mixed. In comparing food transfer and cash trans-
fer, food transfer seems to generally increase household
food consumption to a greater degree than cash transfer,
possibly because cash transfers may be used for a vari-
ety of household necessities [38, 39]. On the other hand,
cash transfers appear to be associated with high dietary
diversity to a greater extent than food transfer [40]. Even
more, heavy reliance on food aid may be associated with
low dietary diversity due to the limited diversity of die-
tary rations [41]. However, both interventions appear to
increase caloric intake and dietary diversity compared
to no intervention. A study in Swaziland evaluated the
impact of food and cash on coping strategies and found
that while both food and cash transfer recipients adopted
coping strategies less frequently than non-beneficiaries, a
greater proportion of cash recipients adopted these strat-
egies than food recipients [42]. Our study showed that
both food transfers and cash transfers utilized to pur-
chase food were both associated with higher odds of food
insecurity. It may be that those in our study who required
food aid or needed to utilize cash transfers for food pur-
chasing were more food insecure than those who did not
need to utilize these services. Additionally, those who
received cash transfer may have been more food inse-
cure at baseline. Alternatively, the value of cash or food
transfers may have been insufficient to confer protec-
tive effects. Program staff attempted to target vulnerable
households to receive cash transfers, though we con-
trolled for potential confounders such as head of house-
hold sex, household disability status, and household size
in our multivariable model.

Our study showed that the number of livelihood activi-
ties was negatively associated with the odds of having
high rCSI or low dietary diversity. This finding is sup-
ported by the previous studies which have shown income
diversification to be positively associated with household
welfare and food security [43, 44]. One study in rural
Bangladesh showed that income diversification was asso-
ciated with both increases in HDDS and per capita food
expenditure, even when crop diversification was imple-
mented. The researchers posit that the robust benefit of
income diversification is because it not only improves
food access but also reduces poverty through non-agri-
cultural livelihood activities [45]. A similar study in rural
Ethiopia reports that greater household income, income
diversification, and greater farmland size were all inde-
pendently associated with increased food security [46].
Income diversification, especially when supplement-
ing farming income with non-farming income, leaves
households less susceptible to economic shocks such as
poor harvests due to natural disaster, drought, or pest

Page 8 of 10

destruction [47, 48]. The number of livelihood activi-
ties may be viewed as a proxy for household income, and
those with more livelihood activities may be reasonably
believed to have greater household incomes. Greater
household income affords the ability to purchase greater
quantities and diversity of foods, leading to increased
food security. This has borne out in the literature as well.
Greater household income, including both farming and
non-farming, has been previously shown to be positively
associated with increased odds of food security in host
Bangladeshi households [21, 32, 49].

Our study had several limitations. This was a cross-sec-
tional analysis of endline data after the implementation of
World Vision’s EFSP. Because this was not a longitudinal
study, we were unable to ascertain whether these asso-
ciations resulted from the implementation of the stud-
ied interventions. Additionally, due to the observational
nature of this study, selection bias regarding the utiliza-
tion of interventions may affect our findings. Finally, this
intervention occurred during the COVID-19 pandemic
which may influence food insecurity of the participants.
However, this may provide insight into how these house-
holds may respond to food security shocks in the future.

Conclusion

In conclusion, our findings suggest that interventions
focused on livelihood or farming training may yield the
greatest reduction in food insecurity in vulnerable popu-
lations. Respondents who reported their own production
as a food source were at lower risk for food insecurity,
whereas those who reported food aid or cash purchase
from cash transfer were at increased risk. Furthermore,
those who engaged in crop or livestock production as a
livelihood activity and those with a greater number of
livelihood activities were less likely to be food insecure.

Efforts should be made by humanitarian organizations
to develop programs focused on agricultural training and
crop production over food or cash transfers. These pro-
grams will allow these vulnerable populations to be self-
sustaining and not only improve access to food but help
raise these people out of poverty.

Additionally, programs should emphasize livelihood
diversification through livelihood training in both agri-
cultural and non-agricultural disciplines. Greater num-
ber and variety of livelihood activities allow households
to better cope with shocks, such as deaths in the family,
fluctuating price of goods, or poor crop harvests due to
drought or destruction by pests [50]. Facilitating diversi-
fied livelihoods will not only increase household incomes
but also ensure resilience.

Acknowledgements
Not applicable.



Tran et al. Agriculture & Food Security (2024) 13:58

Author contributions

AT analyzed and interpreted the data and drafted the manuscript. TF assisted
in data interpretation and manuscript revision. BO and RK assisted in manu-
script revision. YK was involved in study conceptualization and design, data
interpretation, and manuscript revision.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was exempt from Johns Hopkins University Institutional Review.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 5 October 2023 Accepted: 25 September 2024
Published online: 29 January 2025

References

1. Global Trends: Forced Displacement in 2022. UNHCR 2023.

2. Ansar A Khaled A. From solidarity to resistance: host communities’
evolving response to the Rohingya refugees in Bangladesh. J Int Human
Action. 2021. https://doi.org/10.1186/541018-021-00104-9.

3. Impacts of the Rohingya Refugee Influx on Host Communities. United
Nations Development Programme 2018.

4. Habib MR. The right to ecology: Rohingya refugees and citizens
contest over natural resources in Bangladesh. Inter-Asia Cult Stud.
2023,24(2):311-28.

5. Jacobsen K. Livelihoods in conflict: the pursuit of livelihoods by refugees
and the impact on the human security of host communities. Int Migr.
2002. https://doi.org/10.1111/1468-2435.00213.

6. Abdullah AA, Rifat MA, Hasan MT, Manir MZ, Khan MMM, Azad F. Infant
and young child feeding (IYCF) practices, household food security and
nutritional status of under-five children in Cox’s Bazar, Bangladesh. Curr
Res Nutr Food Sci J. 2018;6(3):789-97.

7. Parnini SN, Othman MR, Ghazali AS. The Rohingya refugee crisis and
Bangladesh-Myanmar relations. Asian Pac Migr J. 2013;22(1):133-46.

8. Rohingya Refugee Crisis Explained. 2022; https://www.unrefugees.org/
news/rohingya-refugee-crisis-explained/#Rohingya. Accessed on May 03,
2023.

9. ASHAR Alo Project (Action for Supporting the Host Communities: Adap-
tation and Resilience): Year-end Assessment Report, September 2021:
USAID; 2021. https://reliefweb.int/report/bangladesh/ashar-alo-project-
action-supporting-host-communities-adaptation-and-resilience-0.

10. Anwar A, Ali AM, Yadav UN, Huda MN, Rizwan AAM, Parray AA, et al. Pro-
motion of livelihood opportunities to address food insecurity in Rohingya
refugee camps of Bangladesh. Glob Public Health. 2024;19(1):2295446.

11. Britannica, T. Editors of Encyclopaedia (2024, January 1). Cox’s Bazar. Ency-
clopedia Britannica. https://www.britannica.com/place/Coxs-Bazar

12. Rohingya in Bangladesh: The world’s largest refugee camp tDanish
Refugee Council. https://help.drc.ngo/en/how-we-work/life-as-a-refug
ee/rohingya-in-bangladesh-the-world-s-largest-refugee-camp/.

13. Yeasmine |, Donovan L. Pandemic-hit Rohingya refugees and local
Bangladeshis get help to grow food2021. https://www.unhcr.org/
news/stories/pandemic-hit-rohingya-refugees-and-local-bangladesh
is-get-help-grow-food.

20.

AR

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

Page 9 of 10

. Ullah S, Asahiro K, Moriyama M, Tani M. Socioeconomic status changes of

the host communities after the Rohingya refugee influx in the Southern
Coastal area of Bangladesh. Sustainability. 2021. https://doi.org/10.3390/
su13084240.

. Habib MR, Roy CA. 2023 The Rohingya refugees in Bangladesh: conflict

with the host community over natural resources in Cox's Bazar district.
Area Dev Policy. 2023. https://doi.org/10.1080/23792949.2023.2193246.

. Quader MA, Dey H, Malak MA, Sajib AM. Rohingya refugee flooding and

changes of the physical and social landscape in Ukhiya, Bangladesh.
Environ Dev Sustain. 2020. https://doi.org/10.1007/510668-020-00792-0.

. TANGO International. Endline Survey for Emergency Food Security Project

(EFSP) Host Communities. 2022.

. Maxwell D, Caldwell R, Langworthy M. Measuring food insecurity: can

an indicator based on localized coping behaviors be used to compare
across contexts? Food Policy. 2008;33(6):533-40.

. Measuring Household Stress: The development of a contextualized multi-

sector Coping Strategy Index for Afghanistan. Oxfam International 2018.
Swindale A, Bilinsky P. Household Dietary Diversity Score (HDDS) for
Measurement of Household Food Access: Indicator Guide. USAID 2006.
Panezai S, Moniruzzaman SSE, Rahman MS, Ferdous Z, Asghar S, et al.
Rural households'food security and its determinants in coastal regions of
Bangladesh. Natl Resour Forum. 2021;46(2):200-20.

Monirul Alam GM, Alam K, Mushtaq S. Drivers of food security of vulner-
able rural households in Bangladesh: implications for policy and develop-
ment. South Asian Econ J. 2018;19:43-63.

Ali S, Noor MT, Alam KJ. The determinants of food security among house-
holds in Rangpur City, Bangladesh: a logistic regression approach. IOSR J
Econ Fin. 2016;7(4):51-6.

Mota AA, Lachore ST, Hands YH. Assessment of food insecurity and its
determinants in the rural households in Damot Gale Woreda, Wolaita
zone, southern Ethiopia. Agric Food Secur. 2019. https://doi.org/10.1186/
540066-019-0254-0.

Kuwornu JKM, Suleyman DM, Amegashi DPK. Analysis of food security
status of farming households in the forest best of the Central Region of
Ghana. Russ J Agric Socio-Econ Sci. 2013. https://doi.org/10.1855/rjoas.
2013-01.04.

Ojogho O. Determinants of food insecurity among arable farmers in Edo
State, Nigeria. Agric J. 2010. https://doi.org/10.3923/aj.2010.151.156.
Bushamaku VN, de Pee S, Talukder A, Panagides D, Taher A, Bloem M.
Impact of a homestead gardening program on household food security
and empowerment of women in Bangladesh. Food Nutr Bull. 2005.
https://doi.org/10.1177/156482650502600102.

Talukder A, Haselow NJ, Osei AK, Villate E, Reario D, Kroeun H, et al.
Homestead food production model contributes to improved household
food security and nutrition status of young children and women in poor
populations. Field Actions Science Reports 2010.

Shaheb MR, Nazrul MI, Sarker A. Improvement of livelihood, food and
nutrition security through homestead vegetables production and fruit
tree management in Bangladesh. J Bangladesh Agric Univ. 2014. https://
doi.org/10.3329/jbau.v12i2.28698.

Mizanul HaqueKazal M, Rahman S, ZakirHossain M. Socio-economic
Determinants of the Varying Levels of Food Insecurity Amongst the Haor
(Ox-Bow Lake) Residents in Bangladesh. Bangladesh Journal of Agricul-
tural Economics 2018:;37(1-2).

Rahman KMM, Sousa-Poza A. Food consumption and nutritional status
of vulnerable people rearing livestock in Bangladesh. Bangladesh J Agric
Econ. 2010. https://doi.org/10.2200/ag.econ.200251.

Faridi R, Wadood SN. An econometric assessment of household food
security in Bangladesh. Bangladesh Dev Stud. 2010;33:97-111.

Ahmed F, Islam A, Pakrashi D, Rahman T, Siddique A. Determinants and
dynamics of food insecurity during COVID-19 in rural Bangladesh. Food
Policy. 2021;101:102066.

Alam GMM, Alam K, Mushtagq S. Drivers of food security of vulnerable
rural households in Bangladesh: implications for policy and development.
South Asia Econ J. 2018. https://doi.org/10.1177/1391561418761075.
Harris J, Depenbusch L, Pal AA, Nair RM, Ramasamy S. Food system
disruption: initial livelihood and dietary effects of COVID-19 on vegetable
producers in India. Food Secur. 2020;12(4):841-51.

Ansah IGK, Gardebroek C, Ihle R. Resilience and household food security:
a review of concepts, methodological approaches and empirical evi-
dence. Food Secur. 2019;11:1187-203.


https://doi.org/10.1186/s41018-021-00104-9
https://doi.org/10.1111/1468-2435.00213
https://www.unrefugees.org/news/rohingya-refugee-crisis-explained/#Rohingya
https://www.unrefugees.org/news/rohingya-refugee-crisis-explained/#Rohingya
https://reliefweb.int/report/bangladesh/ashar-alo-project-action-supporting-host-communities-adaptation-and-resilience-0
https://reliefweb.int/report/bangladesh/ashar-alo-project-action-supporting-host-communities-adaptation-and-resilience-0
https://www.britannica.com/place/Coxs-Bazar
https://help.drc.ngo/en/how-we-work/life-as-a-refugee/rohingya-in-bangladesh-the-world-s-largest-refugee-camp/
https://help.drc.ngo/en/how-we-work/life-as-a-refugee/rohingya-in-bangladesh-the-world-s-largest-refugee-camp/
https://www.unhcr.org/news/stories/pandemic-hit-rohingya-refugees-and-local-bangladeshis-get-help-grow-food
https://www.unhcr.org/news/stories/pandemic-hit-rohingya-refugees-and-local-bangladeshis-get-help-grow-food
https://www.unhcr.org/news/stories/pandemic-hit-rohingya-refugees-and-local-bangladeshis-get-help-grow-food
https://doi.org/10.3390/su13084240
https://doi.org/10.3390/su13084240
https://doi.org/10.1080/23792949.2023.2193246
https://doi.org/10.1007/s10668-020-00792-0
https://doi.org/10.1186/s40066-019-0254-0
https://doi.org/10.1186/s40066-019-0254-0
https://doi.org/10.1855/rjoas.2013-01.04
https://doi.org/10.1855/rjoas.2013-01.04
https://doi.org/10.3923/aj.2010.151.156
https://doi.org/10.1177/156482650502600102
https://doi.org/10.3329/jbau.v12i2.28698
https://doi.org/10.3329/jbau.v12i2.28698
https://doi.org/10.2200/ag.econ.200251
https://doi.org/10.1177/1391561418761075

Tran et al. Agriculture & Food Security (2024) 13:58

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Smith LC, Frankenberger TR. Does resilience capacity reduce the negative
impact of shocks on household food security? Evidence from the 2014
floods in Northern Bangladesh. World Dev. 2018;102:358-76.

Schwab B, Margolies A, Hoddinott J. Impact Evaluation of Cash and

Food Transfers for the Seasonal Emergency Safety Net in Hajjah and Ibb
Governorates, Yemen Endline Report. International Food Policy Research
Institute 2013.

Hoddinott J, Sandstrom S, Upton J. The impact of cash and food transfers:
evidence from a randomized intervention in Niger. Am J Agric Econ.
2018;100(4):1032-49.

Hidrobo M, Hoddinott J, Margolies A, Moreira V. Cash, food, or vouchers?
Evidence from a randomized experiment in northern Ecuador. J Dev
Econ. 2014;107:144-56.

Rapid Protection, Food Security and Market Assessment: Cox's Bazar,
Bangladesh November 2017. Oxfam 2017.

Devereux S, Mhlanga M. Cash Transfers in Lesotho: An evaluation of
World Vision's Cash and Food Transfers Pilot Project. World Vision; 2008.
Asfaw S, Scognamillo A, Di Caprera G, Sitko N, Ignaciuk A. Heterogeneous
impact of livelihood diversification on household welfare: cross-country
evidence from Sub-Saharan Africa. World Dev. 2019;117:278-95.

DevT, Sultana N, Hossain ME. Analysis of the impact of income
diversification strategies on food security status of rural households

in Bangladesh: a case study of Rajshahi District. Am J Theor Appl Bus.
2016;2(4):45-56.

Matsuura M, Luh Y-H, Islam AHMS. Weather shocks, livelihood diversi-
fication, and household food security: Empirical evidence from rural
Bangladesh. Agric Econ. 2023. https://doi.org/10.1111/agec.12776.
Bitana EB, Lachore ST, Utallo AU. Rural farm households'food security and
the role of livelihood diversification in enhancing food security in Damot
Woyde District, Southern Ethiopia. Cogent Food Agric. 2023. https://doi.
0rg/10.1080/23311932.2023.2238460.

Gebre GG, Ashebir A, Legesse T. 2023 Impact of income diversification on
rural household food security in Ethiopia. Afr J Sci, Technol, Innov Dev.
2023. https://doi.org/10.1080/20421338.2023.2220636.

Kandagor J, Nyandoro KO. Analysis of livelihood diversification to food
security among rural households in Ndhiwa Sub County, Homa Bay
County, Kenya. J Food Secur. 2018. https://doi.org/10.1269/jfs-6-2-6.

Ali M, Raihan MJ, Siddiqua TJ, Hague MA, Farzana FD, Ahmed SMT, et al.
Factors associated with low and medium household dietary diversity
compared with high dietary diversity among marginalised households
in rural Bangladesh: findings from a Suchana baseline survey. BMJ Open.
2022;12(11):e062143.

Binns T, Bateman J. Rural livelihoods and food security: long-term insights
from Sierra Leone’s Eastern Province. Geogr Res. 2016. https://doi.org/10.
1111/1745-5871.12204.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10


https://doi.org/10.1111/agec.12776
https://doi.org/10.1080/23311932.2023.2238460
https://doi.org/10.1080/23311932.2023.2238460
https://doi.org/10.1080/20421338.2023.2220636
https://doi.org/10.1269/jfs-6-2-6
https://doi.org/10.1111/1745-5871.12204
https://doi.org/10.1111/1745-5871.12204

	Livelihood training, food production, and food security among vulnerable communities in Bangladesh
	Abstract 
	Objectives 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Data source
	Outcomes
	Independent variables
	Covariates
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


