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Abstract 

Backgrounds: Food insecurity and dietary diversity remain a public health concern in developing countries like 
Bangladesh which is exacerbated by the COVID-19 especially for day laborers’ families in Bangladesh. This study aimed 
to determine factors associated with household food insecurity and household dietary diversity among day laborers 
during the COVID-19 pandemic in Bangladesh.

Methods: This cross-sectional study was conducted among 343 households of day laborers in Bangladesh using 
a semi-structured questionnaire. Household food security (HFS) and Household dietary diversity (HDD) scores were 
assessed using the HFS scale and household’s 24-h recall of intake of 12 food groups, respectively.

Results: The overall mean scores of HFS and HDD were 26.80 (SD, 4.83) and 4.08 (SD, 1.15). Having household head 
aged > 40 years and monthly household income > 5000 Bangladeshi Taka (BDT) were positively associated with HDD 
scores. Having an education level above secondary, monthly household income > 5000 BDT, and having a refrigerator 
were associated with the higher HFS scores, whereas having family members > 5 was a potential determinant of lower 
HFS scores. Pandemic-induced work loss and food scarcity were also potential determinants of lower HFS and HDD 
scores. Approximately 94% of respondents reported their wages were reduced, and 76% were deprived of the same 
quantity of food as pre-pandemic periods.

Conclusions: Lower socio-economic status and pandemic-induced work loss affect the HFS and HDD. Interventions 
with financial aid and complemented food distributions, particularly among the wage looser, may improve the HFS 
and HDD of day laborers.
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Background
Globally, around 820 million people face hunger daily, 
and more than two billion people lack essential micro-
nutrients, threatening their health and life expectancy 
[1]. The United Nations Decade of Action on Nutrition 
2016–2025 and the World Health Organization Sus-
tainable Development Goals (SDGs) for 2030  recognize 
nutrition and food security as a human right and public 
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health priority and continue the call for urgent global and 
regional progress in eliminating malnutrition and hunger 
[2]. The outbreak and course of the COVID-19 pandemic 
have imposed a new set of challenges, unprecedently 
affecting the world across all aspects of human life, 
including public health and well-being [3]. The pandemic 
has steadily turned from a mere health emergency into 
an economic crisis, especially in low-and-middle-income 
countries, posing severe threats to food security and 
nutrition of global populations in the forms of stay-at-
home orders, economic decline, and food system disrup-
tions, including marketing, logistics and trading systems 
[4]. Thus, the economic turmoil caused by the pandemic 
has jeopardized physical and financial access to adequate 
nutrition [5].

Moreover, mobility restrictions implemented by coun-
tries to stem the spread of COVID-19 have disrupted 
economies and food transportation, exacerbating vul-
nerabilities of populations affected by poverty and mal-
nutrition even prior to the pandemic [6]. A recent report 
projected that the world is not on track to achieve Zero 
Hunger and meet global nutrition targets by 2030 [7]. 
As a result of the health and socio-economic impacts of 
COVID-19, the food security and nutritional status of 
high-risk sub-populations, namely individuals living at 
or below respective poverty lines, are likely to worsen [7]. 
In response, the UN’s Food and Agriculture Organization 
urges nations to meet the immediate needs of vulnerable 
populations, and the Global Humanitarian Response Plan 
outlines necessary steps in light of the pandemic’s effect 
on food and agriculture [8].

The World Food Summit in 1996 determined that 
household food security (HFS) exists when all people, 
at all times, have physical and economic access to suffi-
cient, safe, and nutritious food that meets their dietary 
needs and food preferences for an active and healthy life 
[9]. The Covid-19 pandemic affects the core of food secu-
rity (e.g., food availability, accessibility, utilization, and 
stability) by disrupting food systems, threatening house-
hold incomes, job security, and limiting physical access 
to food [10]. Several socio-economic factors associated 
with household food security and dietary diversity dur-
ing the COVID-19 pandemic included personal savings, 
household income, rural resident, occupation status of 
head of household, and nutrition knowledge of the head 
of household [11, 12]. More robust information is needed 
to mitigate the adverse impact of COVID-19 on how vul-
nerable population groups’ HFS and HDD are affected 
amid the COVID-19 pandemic.

Considering the adverse impact of the COVID-19 pan-
demic, several studies have been conducted on HFS and 
HDD [11, 13–16]. A recent study reported that the pro-
portion of food insecure participants increased by 38% 

and 44% in Kenya and Uganda, respectively. In contrast, 
the regular consumption of fruits decreased by about 30% 
in both countries during the COVID-19 pandemic [14]. 
A recent Bangladeshi study noted that 90% of households 
from both urban and rural areas suffered from moderate 
to severe food insecurity during lockdown [13]. Another 
Bangladeshi study reported that families’ food insecu-
rity increased by 51.7% during the COVID-19 lockdown 
period [17]. While several studies in Bangladesh exam-
ined the impact of the COVID-19 pandemic on HFS and 
HDD both from rural and urban households, there is a 
lack of information on how the pandemic affects low-
income groups such as day-laborers.

Recent decades have brought about self-sufficiency 
in food production, household food security, and sharp 
economic growth in Bangladesh; however, the COVID-
19 pandemic has threatened household head’s incomes. 
The COVID-19 pandemic has adversely impacted on 
the total food consumption status and the livelihood 
of the marginal population in Bangladesh [18, 19]. This 
pandemic has created job insecurity (i.e., lost job and 
income) mostly for peoples working in the informal sec-
tors in Bangladesh [18]. Particularly vulnerable are those 
dependent on daily wages that are destabilized due to 
COVID-19, subsequently affecting their families’ food 
and nutrition. The food insecurity and lower dietary 
diversity has increased mostly among low-and-middle 
income groups in Bangladesh during this pandemic due 
to the unemployment, lower income and greater poverty 
[11, 18, 19].

A nationwide survey in Bangladesh revealed that 93% 
of participants had experienced a loss of earnings, with 
54% reporting no income in March 2020 [20]. Thus, indi-
viduals who depend on labor income would experience 
a severe income shock threatening household food secu-
rity and dietary diversity. A rapid assessment can serve 
to understand the critical needs of this understudied vul-
nerable group and subsequently inform the prioritization 
and development of programs to meet the requirements 
regarding food security and dietary diversity. Thus, this 
study was undertaken to explore the household food 
security and dietary diversity, and associated factors 
among day laborers during the COVID-19 pandemic in 
Bangladesh.

Methods
Setting, study design, and participants
We conducted a cross-sectional survey of day labor-
ers in both urban and rural areas of Bangladesh from 
September 7 to October 15, 2020. Food security and 
dietary diversity of day laborers’ households were 
assessed via face-to-face interviews. Nine rural and nine 
urban areas were selected from nine divisions based on 
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convenience of access. Purposive sampling technique was 
employed for this study.. From 400 participants invited 
to participate in our survey voluntarily, 360 participants 
responded, and the response rate was 90%. We excluded 
incomplete questionnaires in our final analysis, resulting 
in a total sample size of (n =) 343. Inclusion criteria for 
our study required participants to be Bangladeshi, adult 
(age ≥ 18  years), head of the household, and occupation 
as a day laborer (porters, masons, construction work-
ers, transporters, etc.). A day laborer was defined as an 
unskilled laborer who was hired or paid, or worked on a 
daily basis [21, 22].

Data collection procedures
Data were collected by 18 researcher staff who were 
trained by a field supervisor. We used a semi-structured 
questionnaire containing a total of 37 close-ended items, 
which were divided into four sections: demographics, 
effects of COVID-19 on daily life, household food secu-
rity, and household dietary diversity. The questionnaire 
was first developed in English, then translated from 
English to Bengali by two bilingual researchers. Next, to 
ensure accuracy and eliminate bias, an independent bilin-
gual expert back-translated and finalized the question-
naire. Finally, the questionnaire was pilot-tested with a 
small group (36 participants) to ensure its transparency 
and avoid any useless/repeated questionnaire. During the 
face-to-face interview, appropriate personal protective 
equipment was used, and social distance was maintained, 
while each interview took around 20 to 25 min to com-
plete. Participants were informed about the study back-
ground, intent, procedures, confidentiality agreement, 
and informed consent was obtained prior to the inter-
views. Signatures were obtained for informed consent, 
and in cases of illiteracy, verbal informed consent was 
obtained from participants. Obtaining verbal informed 
consent from the illiterate participants and the over-
all study protocol was approved by the Research Ethical 
Committee (REC) of the Department of Food Micro-
biology, Patuakhali Science and Technology University, 
Bangladesh (Approval No: FMB:29/05/2020:07).

Outcome measures
Household food security
The Household Food Security Scale (HHFS) was used to 
assess the HFS status [23]. This scale measures the house-
hold food security of families over the previous month, 
which was also used in an earlier study in the Bangladeshi 
context [11]. The HHFS comprises 11 items covering the 
following topics: i) rice and perishable food, ii) cooking 
frequency, iii) consumption of snacks and iv) manage-
ment strategies. A score of 1–5 was assigned to each 
item response, with higher scores indicating higher food 

security and a lower score indicating more inadequate 
food security [23]. The internal consistency of the HHFS 
scale was adequate (Cronbach’s alpha = 0.83).

Household dietary diversity
The tool for measuring HDD score was adapted from 
the guidelines of the FANTA project [24]. Another key 
indicator of HFS is household dietary diversity (HDD), 
defined as ‘the number of unique foods consumed by 
household members over a given period’ [24]. HDD is 
an essential nutrition outcome measuring the variability 
of household foods during a determined period, reflect-
ing the quality of the household diet [25]. HDD score 
was assessed by summing up the number of food or food 
groups consumed by any household member in the 24 h 
preceding the survey day [11]. Participants were asked 
about the consumption status (consumed or not con-
sumed) of a total of 12 food groups (see Fig. 1). A score 
of "1" represents that respondents’ families had con-
sumed food from the respective food group, and "0" was 
assigned to those who had not consumed the food group 
in the last 24 h. A sum composite HDD score was created 
for each household, ranging from 0 to 12, with higher 
scores suggesting higher dietary diversity. The internal 
consistency of the HDD scale was sufficient (Cronbach’s 
alpha = 0.79).

Explanatory variables
The included socio-demographic variables are age (in 
years), gender, education level, family monthly income 
(in Bangladeshi Taka), place of residence, family size and 
family type, owning a refrigerator (yes vs. no), and source 
of nutrition information. Variables related to effects of 
COVID-19 (self-reported information) on income and 
occupation of the household head or earning person of 
the family, food quality, and food quantity consumed by 
the households were also included in the survey.

Data analysis
Descriptive statistics were estimated for socio-demo-
graphic characteristics of the participants and variables 
assessing the impact of COVID-19 on respondents’ 
daily life. A one-way analysis of variance (ANOVA) and 
independent sample t-tests were employed to distribute 
HDD and HFS scores and evaluate their mean differences 
across participants’ characteristics. A multiple linear 
regression model was used to outline the factors associ-
ated with HDD and HFS. The estimates of the strengths 
of associations were demonstrated by the adjusted beta 
co-efficient (β) with a 95% confidence interval (95% CI). 
Multicollinearity was also checked using variance infla-
tion factor (VIF). A p-value of < 0.05 was considered sta-
tistically significant. Statistical analyses were performed 
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using the statistical software package SPSS (version 23.0) 
and STATA (version 17.0).

Results
Socio‑demographic characteristics of participants
About half of the household heads were from urban areas 
(49.0%) and above 40 years old (52.5%). Most household 
heads were male (97.1%), and 21.6% of household heads 
had no schooling or formal education. Most households 
were nuclear (88.9%), and 36.2% of households had > 5 
family members. About half of the households’ monthly 
income was below or equal to 5000 BDT (approximately 
60 USD), and most households had no refrigerator. About 
45.5% of household heads provided no dietary/nutrition 
information (Table 1).

HDD and HFS scores of participants
During the COVID-19 pandemic, the mean HDD score 
of study participants was 4.08 (SD = 1.15, range: 2 to 7). 
When HDD scores were analyzed as three categories, 
39.1% of households reported low dietary diversity, 56.3% 
reported moderate dietary diversity, and only 4.7% had 
high dietary diversity. The mean HFS score of families of 
day laborers during the COVID-19 pandemic was 26.80 
(SD = 4.83, range: 18 to 36). For the food groups con-
sumed, cereals had the highest consumption rate (100%), 
followed by tuber and roots (73.2%) and vegetables 
(68.2%), whereas milk and other dairy products (6.4%) 
were the least consumed (Fig. 1).

Factors determining the HDD and HFS score
The mean HDD score was significantly higher in par-
ticipants with a monthly household income of > 5000 
BDT (4.34 vs. 3.84, p < 0.001) and households with 
a refrigerator (4.57 vs. 4.03, p < 0.05) (Table  1). The 
adjusted regression model shows that households hav-
ing a head of household aged > 40  years (Beta coeffi-
cient (β) = 0.316, p < 0.01), and having monthly income 
of above 5000 BDT (β = 0.648, p < 0.001), were signifi-
cantly associated with higher score of HDD. Receiving 
information about dietary/nutrition from health pro-
fessionals (β = 1.349, p < 0.001) and other sources such 
as family members or friends (β = 0.591, p < 0.001) were 
positively associated with HDD scores, compared to 
not having any dietary/nutrition awareness (Table 2).

The mean HFS score was significantly higher in par-
ticipants from urban areas than those from rural areas 
(26.27 vs. 27.36; p < 0.05). The mean HFS score was also 
higher among the participants with a monthly house-
hold income of > 5000 BDT (24.60 vs. 29.16, p < 0.001) 
and households with a refrigerator (31.00 vs. 26.43, 
p < 0.001) (Table  1). Results from the adjusted regres-
sion analysis indicate that having a household head who 
completed secondary education (β = 1.311, p < 0.001), 
having monthly income of > 5000 BDT (β = 3.826, 
p < 0.001), and owning a refrigerator (β = 1.737, 
p < 0.005) were positively associated with the HFS 
scores. On the contrary, households having a fam-
ily size of > 5 were negatively associated with the HFS 
scores as compared to those having a family size of ≤ 5 
(β = -1.289, p < 0.01) (Table 2).

Fig. 1 Food groups consumed by Bangladeshi households of day labor’s during the COVID-19 pandemic in the last 24 h (N = 343)
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Most of the households’ monthly income was reduced 
(93.6%), and 97.7% of participants reported increases in 
the cost of food during the COVID-19 pandemic. The 
majority of households reported a decrease in both the 
quantity of food (76%) and variability of food groups 
(94.8%) they consumed following COVID-19. The mean 
HDD and HFS scores were significantly lower among the 
participants who reported that they lost their job and 
their income was reduced during the COVID-19 pan-
demic (Table 3).

Adjusted regression analysis showed that families 
with households with heads who lost work during the 
pandemic were negatively associated with HDD score 

(β = -0.370, p < 0.01) and HFS score (β = -4.610, p < 0.001), 
compared to those with stable employment through-
out the pandemic. Additionally, households report-
ing a decrease in the quantity of food resulting from 
the pandemic were negatively associated with HDD 
score (β = -1.026, p < 0.001) and HFS score (β = -3.955, 
p < 0.001), compared to those whose food consumption 
remained the same as before the COVID-19 pandemic 
(Table 4).

Another linear regression analysis showing the socio-
demographic and COVID-19 related factors associ-
ated with HDD and HFS scores of day laborers based on 
residence (urban and rural) were employed so that the 

Table 1 Distribution of household dietary diversity and household food security scores across socio-demographic characteristics of 
participants (N = 343)

M Mean; SD Standard Deviation
a  Others included family members, friends, etc.

Variables N (%) HDD score HFS score

M SD p M SD p

Residence
  Rural 175 (51.0) 4.09 1.13 0.908 26.27 4.68 0.036
  Urban 168 (49.0) 4.07 1.16 27.36 4.92

Age in years
   ≤ 40 years 163 (47.5) 3.93 1.08 0.024 27.28 4.66 0.085

   > 40 years 180 (52.5) 4.21 1.20 26.38 4.95

Sex of family head
  Male 333 (97.1) 4.09 1.15 0.436 26.92 4.77 0.011
  Female 10 (2.90) 3.80 0.79 23.00 5.29

Education of family head
  No schooling 74 (21.6) 4.11 0.90 0.877 26.57 4.02 0.082

  Below secondary 261 (76.1) 4.07 1.20 27.00 4.96

  Above secondary 8 (2.30) 4.25 1.39 28.04 2.96

Family type
  Nuclear 305 (88.9) 4.06 1.15 0.293 26.72 4.91 0.303

  Joint 38 (11.1) 4.26 1.08 27.47 4.11

Family size
   ≤ 5 members 219 (63.8) 4.03 1.16 0.316 27.09 4.98 0.150

   > 5 members 124 (36.2) 4.16 1.11 26.31 4.51

Monthly income
   ≤ 5000 BDT 177 (51.6) 3.84 0.94 0.000 24.60 4.43 0.000
   > 5000 BDT 166 (48.4) 4.34 1.29 29.16 4.07

Having refrigerator
  Yes 28 (8.20) 4.57 1.14 0.017 31.00 3.06 0.000
  No 315 (91.8) 4.03 1.14 26.43 4.78

Sources of dietary/nutrition information
  Health professional 84 (24.5) 4.90 1.24 0.000 28.48 5.13 0.000
  Traditional media 10 (2.9) 4.20 0.79 27.20 2.35

   Othersa 93 (27.1) 4.03 1.06 23.76 4.99

  Don’t know 156 (45.5) 3.65 0.91 27.69 3.79
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policy makers could be given an idea of what to look for 
in reducing food insecurity and to enhance dietary diver-
sity in urban and rural areas in Bangladesh (see Supple-
mentary Table 1 & 2).

Discussion
The COVID-19 pandemic has generated a deep crisis for 
vulnerable populations, including day laborers. In the 
face of the pandemic, day laborers are a highly vulnerable 
group for whom job insecurity brings about a financial 
crisis, which is likely to lower dietary diversity for their 
households [26]. The current study assessed HDD and 

HFS associated factors among day laborers, highlighting 
the dire situation of food insecurity this population faces 
due to COVID-19.

Demographic determinants of HFS and HDD
The mean HFS score was significantly higher in urban 
households than rural households, indicating that the 
pandemic has compounded food insecurity risk for rural 
residents. This finding is consistent with a recent report 
showing a 15% drop in having three meals per day in 
rural regions during COVID-19 compared to pre-pan-
demic [27]. The present study found that higher monthly 

Table 2 Associations between socio-demographic variables, and household dietary diversity scores and household food security 
scores of Bangladeshi day laborers

* R2 = 0.294, Adjusted R2 = 0.268; ** R2 = 0.367, Adjusted R2 = 0.344

β Adjusted beta coefficient; SE Standard Error
a  Others included family members, friends, etc.

Variables HDD score* HFS score**

β SE p β SE p

Residence
  Rural Ref Ref Ref Ref

  Urban -0.076 0.111 0.493 0.133 0.441 0.763

Age in years
   ≤ 40 years Ref Ref Ref Ref

   > 40 years 0.316 0.115 0.007 0.394 0.461 0.393

Sex of family head
  Male 0.167 0.325 0.607 2.184 1.296 0.093

  Female Ref Ref Ref Ref

Education of family head
  No schooling Ref Ref Ref Ref

  Below secondary -0.136 0.142 0.118 0.346 0.565 0.540

  Above secondary 0.170 0.372 0.648 1.311 0.482 0.000
Family type

  Nuclear 0.155 0.187 0.408 0.671 0.745 0.369

  Joint Ref Ref Ref Ref

Family size
   ≤ 5 members Ref Ref Ref Ref

   > 5 members 0.226 0.122 0.064 -1.289 0.485 0.008
Monthly income
   ≤ 5000 BDT Ref Ref Ref Ref

   > 5000 BDT 0.648 0.124 0.000 3.826 0.494 0.000
Having refrigerator

  Yes 0.125 0.206 0.545 1.737 0.822 0.035
  No Ref Ref Ref Ref

Source of dietary/nutrition information
  Health professional 1.349 0.138 0.000 0.509 0.551 0.357

  Traditional media 0.490 0.335 0.145 -1.452 1.337 0.278

   Othersa 0.591 0.138 0.000 -0.689 0.551 0.000
  Don’t get Ref Ref Ref Ref
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Table 3 Distribution of household dietary diversity and household food security scores of participants across the variables relating 
impact of COVID-19 (N = 343)

M Mean, SD Standard Deviation, HH Household Head

Variables N (%) HDD score HFS score

M SD p M SD p

Effect of COVID‑19 on occupation of HH/earning person of family
  Same as before 249 (72.6) 4.23 1.19 0.000 27.19 4.93 0.000
  Lost work 18 (5.2) 3.56 0.89 21.33 3.46

  Occupation switched 76 (22.2) 3.71 0.92 26.84 3.93

Effect of COVID‑19 on income of HH/earning person of family
  Same as before 22 (6.4) 5.00 1.16 0.000 29.64 3.13 0.004
  Less than before 321 (93.6) 4.02 1.12 26.61 4.86

  More than before 0 (0.0) - - - -

Increase of food prices during the COVID‑19 pandemic
  Yes 335 (97.7) 4.06 1.15 0.094 26.74 4.85 0.110

  No 0 (0.0) - - - -

  Don’t know 8 (2.3) 4.75 0.89 29.50 2.20

Get same amount of food as before COVID‑19
  Yes 82 (23.9) 4.95 1.09 0.000 30.27 3.65 0.000
  No 261 (76.1) 3.80 1.02 25.72 4.64

Get same type of food as before COVID‑19
  Yes 18 (5.2) 5.00 1.19 0.000 31.56 3.60 0.000
  No 325 (94.8) 4.03 1.12 26.54 4.75

Table 4 Association between the impacts of COVID-19 pandemic, and the household dietary diversity scores and household food 
security scores of Bangladeshi day laborers

* R2 = 0.207, Adjusted R2 = 0.193; ** R2 = 0.222, Adjusted R2 = 0.209

β Adjusted beta coefficient, SE Standard Error, HH Household Head

Variables HDD score* HFS score**

β SE p β SE p

Effect of COVID‑19 on occupation of HH/earning person of family
  Same as before Ref Ref Ref Ref

  Lost work -0.370 0.137 0.007 -4.610 1.060 0.000
  Occupation switched -0.358 0.254 0.160 0.208 0.571 0.716

Effect of COVID‑19 on income of HH/earning person of family
  Same as before Ref Ref Ref Ref

  Less than before -0.057 0.260 0.828 0.981 1.085 0.367

  More than before - - - -

Increase of food prices during the COVID‑19 pandemic
  Yes -0.310 0.374 0.409 -1.824 1.561 0.243

  No - - - -

  Don’t know Ref Ref Ref Ref

Get same amount of food as before COVID‑19
  Yes Ref Ref Ref Ref

  No -1.026 0.149 0.000 -3.955 0.622 0.000
Get same type of food as before COVID‑19

  Yes Ref Ref Ref Ref

  No -0.191 0.278 0.492 -2.509 1.158 0.031
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income is a significant predictor of higher HFS, which 
aligns with a prior Bangladeshi survey indicating that 
one unit’s rise in the householder’s farm revenue would 
raise the possibility of households’ food security [28]. 
Additionally, households with a monthly income above 
5000 BDT had higher HDD status. Households with 
income levels above this threshold can purchase more 
varied food from markets [29], while poor households 
may restrict their food intake to an insufficient number 
of food products [30]. Furthermore, another Bangladeshi 
study found about half of the families’ income fell below 
$1·90 per day, which was a significant risk factor for food 
insecurity [17].

The current study also found that households with a 
refrigerator had both higher HFS and HDD scores, which 
is consistent with past research [11]. Refrigerators pro-
vide households the ability to safely preserve a wider 
variety of food groups for longer durations decreas-
ing the need for more frequent and repeated purchases, 
which in the face of COVID-19 related challenges allows 
households more flexibility and opportunistic in food 
consumption. Our findings align with a recent Bangla-
deshi study during the COVID-19 pandemic, whereby 
owning a refrigerator was associated with higher HFS 
[11]. Owning a refrigerator as a predictive factor of HFS 
and HDD could be partially explained with refrigerators 
indicating a component of household income, which, as 
previously discussed, is associated with increased higher 
HFS and HDD. Consistent with prior Bangladeshi studies 
[11], we found that families with a household head with 
secondary education were more food secure in compari-
son to those with no formal education. Another study 
argued that households with less-educated household 
heads are more likely to be food insecure [31]. Another 
possible explanation could be that household heads with 
secondary education might be more aware of their food 
consumption from variety of food groups as well as their 
food security. This study is consistent with past litera-
ture, indicating that larger family size is associated with 
increased vulnerability for food insecurity [28], resulting 
in higher costs of food for more individuals. Respondents 
who exhibited knowledge about nutrition from health 
professionals and other sources (such as family members, 
friends) had greater HDD and HFS scores, compared to 
those with no basis of dietary/nutrition knowledge, high-
lights the importance of education and awareness-raising 
surrounding nutrition as a driver for improved household 
food security and diversity [12]. Health professionals pro-
vide accurate and evidence-based information, whereas 
other sources of knowledge (e.g., traditional media) often 
circulate mis-information which explains the higher 
dietary diversity among respondents having knowledge 
gained from health professionals.

COVID‑19 related determinants of HFS
We found that decreased household income was a signifi-
cant risk factor of food insecurity during the COVID-19 
pandemic. The economic stressors induced by the impact 
of various social distancing measures on job and income. 
Income security is crucially threatening food security 
among low-income households, including day laborers’ 
families, who entirely depend on daily income [10, 32, 
33]. Financial losses can affect nearly half of the world 
severely, with extreme poverty and substantially high 
food insecurity [17]. In the present study, individuals 
who lost their daily work were more vulnerable to food 
insecurity during the COVID-19 pandemic compared to 
those with job security throughout the pandemic. This 
finding supports a prior Bangladeshi study observed 
that employment loss results in almost half the popula-
tion experiencing severe poverty, dramatically rising food 
insecurity [11, 17]. This situation is affecting day labor-
ers extraordinarily, as it was previously found that 50% 
of daily wage workers were not permitted to work due to 
COVID-19 related measures [34].

In the present study, about 76.1% of households 
reported that they didn’t get the same amount of food 
and 94.8% reported that they didn’t get the same type of 
food as before COVID-19. The high rates of impact on 
food security are consistent with a recent survey which 
demonstrated that 91% of the total respondents lacked 
finances for food, while 75% reported not having enough 
food [26]. Moreover, decreased access to quantity and 
diversity of food were significantly associated with lower 
HFS scores, coinciding with a previous study [11]. Unem-
ployment and under-employment, especially in low-
income groups like day laborers during the COVID-19 
related lockdown and other travel restrictions, decrease 
the ability to purchase food and disrupt the quality and 
quantity of food consumed [35].

COVID‑19 related determinants of HDD
The present study showed that losing the daily work of 
day laborers was a potential risk factor for decreasing 
HDD status, which is expected as negative economic 
impacts disrupt food access [36]. In addition, income 
reduction of the households during the pandemic was 
also a risk factor for low HDD. Decreasing income may 
reduce the ability to spend on consumption which might 
be responsible for lower dietary diversity among partici-
pants [30]. Self-employed workers, such as day-to-day 
workers, do not have access to unemployment benefit 
schemes or salary pay schemes which leaves them highly 
vulnerable in terms of supplementing pandemic-related 
income losses and directly affecting their dietary diversity 
[10].
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Smaller food quantity in comparison to pre-pandemic 
was also associated with lower HDD scores. Notably, 
almost all respondents reported increased food prices 
and reduction in income (97.7% and 93.6%, respectively), 
which compounds the financial ability to attain HDD 
with households earning less yet being charged more. 
The inflation of food markets further increases the vul-
nerability of low-income households prone to lower 
dietary diversity [37]. COVID-19 associated measures 
disturbed the supply chain, likely contributing to global 
food shortages [38, 39], which can drive the lack of avail-
ability of food groups, leading to the decreased dietary 
diversity among a significant percentage of participants 
in the study [39]. The ongoing household food insecu-
rity and reduced HDD should be addressed with targeted 
intervention (i.e., food aid) and continued monitoring 
of nutritional practices in the food-vulnerable group, 
including day laborers [40].

What this study adds
To provide baseline information of the situation, this 
study has assessed the impact of COVID-19 related 
socio-economic threats and its impact on HFS and HDD 
among Bangladeshi day-laborers. Since the informa-
tion was collected through the face-to-face interview 
method, the self-reported biasness was limited in the 
current study. Since there is no existing literature depict-
ing how the pandemic affects low-income groups such 
as day laborers in Bangladesh. Researchers, nutrition, 
and health professionals could use the current study 
results and policymakers to design targeted food secu-
rity programs informed by a robust evidence base. The 
present study concluded that the effect of COVID-19 on 
households facing unemployment has directly impacted 
socio-economic status and food insecurity, identifying 
associated factors with food security and dietary diver-
sity. The current study data provide useful information 
for exploring some of the immediate implications of 
the COVID-19 crisis, which should be expanded upon 
through representative and longitudinal samples.

Limitations
This cross-sectional nature of the study doesn’t allow us 
to establish causal relationships. Due to dealing with the 
specific subject group (i.e., day laborers) of this study, the 
findings may not be generalized into other subject groups 
(such as rural people, tribal people, employed groups, 
etc.). Although the HDD scores can help determine food 
accessibility, it does not capture the amount of actual 
food consumption by households. Besides, we didn’t 
measure the pre-pandemic HDD and HFS status; thus, 
the findings cannot say the causal reason for lower HDD 
and HFS due to the COVID-19 pandemic.

Conclusions
The present study identified that a monthly house-
hold income of > 5000 BDT ensures both HDD and 
HFS among the families of day laborers during the 
pandemic in Bangladesh. Besides, having a family 
size of > 5 was a potential risk factor of lower HFS 
score; however, having HH with above secondary 
education and having a refrigerator were associated 
with higher HFS score. Similarly, loss of occupation 
and income reduction were the major risk factors for 
both low HDD and HFS score during the pandemic 
situation. Facing current high levels of food insecu-
rity and low dietary diversity during the pandemic, 
day-laborers in Bangladesh are at risk of long-term 
nutritional consequences, including micronutrient 
deficiencies. These nutritional consequences may 
also lead to significant health-related comorbidi-
ties and complications that may intensify their vul-
nerability to diseases, including COVID-19. It will 
be necessary that the government and public health 
agencies recognize this need and respond by intro-
ducing effective and sustainable interventions tar-
geting these most vulnerable populations in meeting 
their basic needs. Thus, this improved understand-
ing of households’ food security and dietary diver-
sity status can act as a catalyst for the Government, 
national and international organizations to reduce 
the adverse effects of the COVID-19 pandemic on 
population health and quality of life.

Abbreviations
HDD: Household Dietary Diversity; HFS: Household Food Security; BDT: 
Bangladeshi Taka; FANTA: Food and Nutrition Technical Assistance; COVID-19: 
Corona Virus Disease-2019.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s40795- 022- 00517-8.

Additional file 1: Supplementary Table 1. Associations between 
socio-demographic variables, and household dietary diversity scores and 
household food security scores based on residence (rural and urban). 
Supplementary Table 2. Association between the impacts of COVID-19 
pandemic, and the household dietary diversity scores and household food 
security scores based on residence (rural and urban).

Acknowledgements
The authors are grateful to all of the respondents who participated in this 
study voluntarily.

Authors’ contributions
MHAB, AS and SK: Conceptualization, and writing-original draft; AK: Writing-
review & editing; MSS: Writing-review and editing; MRB: Writing-review and 
editing, data analysis; MSIK: Supervision, review, validation, final approval. 
All authors contributed to the content and critical revision of the paper and 
agreed to submit the paper for publication.

https://doi.org/10.1186/s40795-022-00517-8
https://doi.org/10.1186/s40795-022-00517-8


Page 10 of 11Banna et al. BMC Nutrition            (2022) 8:25 

Funding
This study received no funding.

Availability of data and materials
The data and materials underlying this article will be shared on reasonable 
request to the corresponding author.

Declarations

Ethics approval and consent to participate
This study was carried out following the guidelines set out in the Helsinki 
Declaration. Signatures were obtained for informed consent, and in cases of 
illiteracy, verbal informed consent was obtained from participants. Obtain-
ing verbal informed consent from the illiterate participants and the overall 
study protocol was approved by the Research Ethical Committee (REC) of 
the Department of Food Microbiology, Patuakhali Science and Technology 
University, Bangladesh (Approval No: FMB:29/05/2020:07).

Consent for publication
NA

Competing interests
No conflicts of interest to declare for all authors.

Author details
1 Department of Food Microbiology, Faculty of Nutrition and Food Science, 
Patuakhali Science and Technology University, Patuakhali 8602, Bangladesh. 
2 Department of Post-Harvest Technology and Marketing, Patuakhali Science 
and Technology University, Patuakhali  8602, Bangladesh. 3 School of Public 
Health, Southeast University, Nanjing 210009, China. 4 Faculty of Nutrition 
and Food Science, Patuakhali Science and Technology University, Patu-
akhali 8602, Bangladesh. 5 Department of Public Mental Health, National 
Institute of Mental Health, Topolová 748, Klecany 250 67, Czech Republic. 
6 Department of Psychiatry and Medical Psychology, Third Faculty of Medicine, 
Charles University, Prague, Czech Republic. 7 Department of Public Health 
and Informatics, Jahangirnagar University, Savar, Dhaka, Bangladesh. 8 Depart-
ment of Agricultural Economics and Social Sciences, Chattogram Veterinary 
and Animal Sciences University, Chattogram 4225, Bangladesh. 

Received: 26 November 2021   Accepted: 9 March 2022

References
 1. World Health Organization. The state of food security and nutrition in the 

world 2019:Safeguarding against economic slowdowns and downturns. 
Food & Agriculture Org.; 2019.

 2. FAO. United Nations Decade of Action on Nutrition 2016 - 2025. 2017.
 3. Loayza NV, Pennings S. Macroeconomic policy in the time of COVID-19: A 

primer for developing countries. 2020.
 4. Erokhin V, Gao T. Impacts of COVID-19 on trade and economic aspects of 

food security: Evidence from 45 developing countries. Int J Environ Res 
Public Health. 2020;17:5775.

 5. FAO. Impacts of coronavirus on food security and nutrition in Asia and 
the Pacific: building more resilient food systems. 2020.

 6. Laborde D, Martin W, Vos R. Poverty and food insecurity could grow 
dramatically as COVID-19 spreads. Washington, DC: Int Food Policy Res 
Inst (IFPRI); 2020.

 7. FAO, Ifad, UNICEF W and W. The State of Food Security and Nutrition in 
the World. Transforming food systems for affordable healthy diets. Rome: 
FAO; 2020. p. 2020.

 8. FAO. Coronavirus disease 2019 (COVID-19) | Addressing the impacts of 
COVID-19 in food crises. 2020.

 9. WFP. Emergency food security assessment handbook. Rome, Italy: United 
Nations World Food Programme. 2009.

 10. Devereux S, Béné C, Hoddinott J. Conceptualising COVID-19’s impacts on 
household food security. Food Secur. 2020;12:769–72.

 11. Kundu S, Al Banna MH, Sayeed A, Sultana MS, Brazendale K, Har-
ris J, et al. Determinants of household food security and dietary 

diversity during the COVID-19 pandemic in Bangladesh. Public Health 
Nutr. 2021;24:1079–87.

 12. Pakravan-Charvadeh MR, Mohammadi-Nasrabadi F, Gholamrezai S, Vatan-
parast H, Flora C, Nabavi-Pelesaraei A. The short-term effects of COVID-19 
outbreak on dietary diversity and food security status of Iranian house-
holds (A case study in Tehran province). J Clean Prod. 2020;281:124537.

 13. Das S, Rasul MG, Hossain MS, Khan A-R, Alam MA, Ahmed T, et al. Acute 
food insecurity and short-term coping strategies of urban and rural 
households of Bangladesh during the lockdown period of COVID-
19 pandemic of 2020: report of a cross-sectional survey. BMJ Open. 
2020;10:e043365.

 14. Kansiime MK, Tambo JA, Mugambi I, Bundi M, Kara A, Owuor C. COVID-
19 implications on household income and food security in Kenya and 
Uganda: Findings from a rapid assessment. World Dev. 2020;137:105199.

 15. Workie E, Mackolil J, Nyika J, Ramadas S. Deciphering the impact of 
COVID-19 pandemic on food security, agriculture, and livelihoods: A 
review of the evidence from developing countries. Curr Res Environ 
Sustain. 2020;2:100014.

 16. Zhao A, Li Z, Ke Y, Huo S, Ma Y, Zhang Y, et al. Dietary Diversity among Chi-
nese Residents during the COVID-19 Outbreak and Its Associated Factors. 
Nutrients. 2020;12:1699.

 17. Hamadani JD, Hasan MI, Baldi AJ, Hossain SJ, Shiraji S, Bhuiyan MSA, et al. 
Immediate impact of stay-at-home orders to control COVID-19 transmis-
sion on socioeconomic conditions, food insecurity, mental health, and 
intimate partner violence in Bangladeshi women and their families: an 
interrupted time series. Lancet Glob Heal. 2020;8:e1380–9.

 18. Hossain MI. COVID-19 Impacts on Employment and Livelihood of 
Marginal People in Bangladesh: Lessons Learned and Way Forward. South 
Asian Surv. 2021;28:57–71.

 19. Rahman MT, Akter S, Rana MR, Sabuz AA, Jubayer MF. How COVID-19 
pandemic is affecting achieved food security in Bangladesh: A perspec-
tive with required policy interventions. J Agric Food Res. 2021;7:100258.

 20. BRAC. Rapid perception survey on covid19 awareness and economic 
impact. 2020. From: https:// relie fweb. int/ sites/ relie fweb. int/ files/ resou 
rces/ Perce ption- Survey- Covid 19. pdf.

 21. Valenzuela A. Day Labor Work Annu Rev Sociol. 2003;29:307–33.
 22. Merriam-Webster. Day laborer. In Merriam-Webster.com dictionary. 

Retrieved December 20, 2020, from https:// www. merri am- webst er. com/ 
dicti onary/ day% 20lab orer. 2020.

 23. Frongillo EA, Chowdhury N, Ekström E-C, Naved RT. Understand-
ing the experience of household food insecurity in rural Bangladesh 
leads to a measure different from that used in other countries. J Nutr. 
2003;133:4158–62.

 24. Swindale A, Bilinsky P. Household dietary diversity score (HDDS) for 
measurement of household food access: indicator guide. Washington: DC 
Food Nutr Tech Assist Proj Acad Educ Dev; 2006.

 25. Huluka AT, Wondimagegnhu BA. Determinants of household dietary 
diversity in the Yayo biosphere reserve of Ethiopia: An empirical 
analysis using sustainable livelihood framework. Cogent Food Agric. 
2019;5:1690829.

 26. Government of Bangladesh. COVID-19: Bangladesh Multi-Sectoral Antici-
patory Impact and Needs Analysis. https:// relie fweb. int/ sites/ relie fweb. 
int/ files/ resou rces/ COVID_ NAWG% 20Ant icipa tory% 20Imp acts% 20and% 
20Nee ds% 20Ana lysis. pdf. Accessed 2020, Dec 12. 2020.

 27. Rahman HZ, Matin I. Livelihoods, Coping, and Support during the Covid-
19 Crisis. Dhaka: BRAC Inst Gov Dev; 2020.

 28. Ahmed JU, Mozahid MN, Dhar AR, Alamgir MS, Jannat A, Islam MM. Food 
security and dietary diversity of tea workers of two tea gardens in greater 
Sylhet district of Bangladesh. GeoJournal. 2019;86:1–13.

 29. Dillon A, McGee K, Oseni G. Agricultural production, dietary diversity and 
climate variability. J Dev Stud. 2015;51:976–95.

 30. Rabbani A. Household food security in Bangladesh: going beyond pov-
erty measures. Bangladesh Dev Stud. 2014;37:103–25.

 31. Magaña-Lemus D, Ishdorj A, Rosson CP, Lara-Álvarez J. Determinants of 
household food insecurity in Mexico. Agric Food Econ. 2016;4:1–20.

 32. Arndt C, Davies R, Gabriel S, Harris L, Makrelov K, Robinson S, et al. Covid-
19 lockdowns, income distribution, and food security: An analysis for 
South Africa. Glob Food Sec. 2020;26:100410.

 33. UN. Policy Brief: The Impact of COVID-19 on Food Security and Nutrition. 
https:// ec. europa. eu/ knowl edge4 policy/ publi cation/ policy- brief- impact- 
covid- 19- food- secur ity- nutri tion_ en. Accessed 2020, Sep 14. 2020.

https://reliefweb.int/sites/reliefweb.int/files/resources/Perception-Survey-Covid19.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/Perception-Survey-Covid19.pdf
https://www.merriam-webster.com/dictionary/day%20laborer
https://www.merriam-webster.com/dictionary/day%20laborer
https://reliefweb.int/sites/reliefweb.int/files/resources/COVID_NAWG%20Anticipatory%20Impacts%20and%20Needs%20Analysis.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/COVID_NAWG%20Anticipatory%20Impacts%20and%20Needs%20Analysis.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/COVID_NAWG%20Anticipatory%20Impacts%20and%20Needs%20Analysis.pdf
https://ec.europa.eu/knowledge4policy/publication/policy-brief-impact-covid-19-food-security-nutrition_en
https://ec.europa.eu/knowledge4policy/publication/policy-brief-impact-covid-19-food-security-nutrition_en


Page 11 of 11Banna et al. BMC Nutrition            (2022) 8:25  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 34. Mottaleb KA, Mainuddin M, Sonobe T. COVID-19 induced economic loss 
and ensuring food security for vulnerable groups: Policy implications 
from Bangladesh. PLoS One. 2020;15:e0240709.

 35. FSIN. Global Report on Food Crises: Joint Analysis for Better Decisions. 
2020. https:// docs. wfp. org/ api/ docum ents/ WFP- 00001 14546/ downl oad/.

 36. Global Nutrition Report. The 2020 Global Nutrition Report in the context 
of Covid-19. 2020. https:// globa lnutr ition report. org/ repor ts/ 2020- global- 
nutri tion- report/ 2020- global- nutri tion- repor tcont ext- covid- 19/. Accessed 
2020, Sep 14. 2020.

 37. Jones AD. On-farm crop species richness is associated with household 
diet diversity and quality in subsistence-and market-oriented farming 
households in Malawi. J Nutr. 2017;147:86–96.

 38. Hossain ST. Impacts of COVID-19 on the Agri-food Sector: Food Security 
Policies of Asian Productivity Organization Members. J Agric Sci Lanka. 
2020;15:116.

 39. World Bank. World Bank Brief: Food security and Covid-19. 2020. https:// 
www. world bank. org/ en/ topic/ agric ulture/ brief/ food- secur ity- and- covid 
19.

 40. Kim Y, Sohn H-S, Park B. Make the village better: An evaluation of the 
Saemaul Zero Hunger Communities Project in Tanzania and Bangladesh. 
World Dev. 2019;124:104652.

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

https://docs.wfp.org/api/documents/WFP-0000114546/download/
https://globalnutritionreport.org/reports/2020-global-nutrition-report/2020-global-nutrition-reportcontext-covid-19/
https://globalnutritionreport.org/reports/2020-global-nutrition-report/2020-global-nutrition-reportcontext-covid-19/
https://www.worldbank.org/en/topic/agriculture/brief/food-security-and-covid19
https://www.worldbank.org/en/topic/agriculture/brief/food-security-and-covid19
https://www.worldbank.org/en/topic/agriculture/brief/food-security-and-covid19

	Factors associated with household food insecurity and dietary diversity among day laborers amid the COVID-19 pandemic in Bangladesh
	Abstract 
	Backgrounds: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Setting, study design, and participants
	Data collection procedures
	Outcome measures
	Household food security
	Household dietary diversity

	Explanatory variables
	Data analysis

	Results
	Socio-demographic characteristics of participants
	HDD and HFS scores of participants
	Factors determining the HDD and HFS score

	Discussion
	Demographic determinants of HFS and HDD
	COVID-19 related determinants of HFS
	COVID-19 related determinants of HDD
	What this study adds
	Limitations

	Conclusions
	Acknowledgements
	References


