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Introduction: Impacts of the economic slowdown due to COVID-19 were 
prevalent in SubSaharan African countries. Using four nationally representative 
surveys collected in 2020 (rural n = 13,208; urban n = 1736) and 2021 (n = 14,730; 
n = 2,231), this secondary analysis evaluates economic impacts of the pandemic 
on household income and use of livelihoods-related coping mechanisms in Chad.

Methods: Univariate and multivariate regression, accounting for the survey 
design and sampling weights, was used to examine risk factors for reported 
income reduction and coping mechanism use and the associations with food 
expenditures and food security.

Results: The economic impact of COVID-19 was greater in urban areas than rural 
areas in 2020 with improvement in urban areas and deterioration in rural areas in 
2021. The reported income reduction was associated with female and unmarried 
household heads, living in the Saharan zone, and in rural areas, non-agricultural 
income sources. In urban areas, having skilled/unskilled labor as the primary 
income source was protective. Risk factors for the adoption of livelihoods-related 
coping mechanisms were similar to those of income reduction, with findings 
related to poor living conditions. Income reduction due to COVID-19 was 
associated with the use of stress and crisis coping strategies and lower household 
expenditure in both years and poor food consumption in rural areas in 2020.

Discussion: This study elucidates the potential impact pathways of COVID-19 
from a household economic downturn to limited food spending, poor food 
consumption, and increased use of coping mechanisms. Findings are relevant 
for informing the targeting of assistance in future economic shocks and suggest 
prioritizing socioeconomically vulnerable households.
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1. Introduction

There has been a marked decline in global food security triggered by recent COVID-19-
related lockdowns and supply chain disruptions that led to decreases in household income and 
purchasing power in many countries (Workie et al., 2020; Béné et al., 2021). This situation has 
led to a surge in the global malnourished population. Around 2.3 billion people were moderately 
or severely food insecure in 2021, and 11.7% percent of the global population faced severe food 
insecurity (FAO, IFAD, UNICEF, WFP, and WHO, 2022). According to the Food and Agriculture 
Organization of the United Nations (FAO), after increasing sharply in 2020, the global prevalence 

OPEN ACCESS

EDITED BY

Rupak Goswami,  
Ramakrishna Mission Vivekananda Educational 
and Research Institute, India

REVIEWED BY

Vengadeshvaran Sarma,  
Nottingham University Business School, 
Malaysia
Shinoj Parappurathu,  
Central Marine Fisheries Research Institute 
(ICAR), India

*CORRESPONDENCE

Yunhee Kang  
 ykang12@jhu.edu

RECEIVED 23 January 2023
ACCEPTED 12 April 2023
PUBLISHED 12 May 2023

CITATION

Kang Y, Wabyona E, Udahemuka FR, 
Traore A and Doocy S (2023) Economic impact 
of COVID-19 on income and use of livelihoods 
related coping mechanisms in Chad.
Front. Sustain. Food Syst. 7:1150242.
doi: 10.3389/fsufs.2023.1150242

COPYRIGHT

© 2023 Kang, Wabyona, Udahemuka, Traore 
and Doocy. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not 
comply with these terms.

TYPE Original Research
PUBLISHED 12 May 2023
DOI 10.3389/fsufs.2023.1150242

https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fsufs.2023.1150242﻿&domain=pdf&date_stamp=2023-05-12
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1150242/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1150242/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1150242/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1150242/full
mailto:ykang12@jhu.edu
https://doi.org/10.3389/fsufs.2023.1150242
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://doi.org/10.3389/fsufs.2023.1150242


Kang et al. 10.3389/fsufs.2023.1150242

Frontiers in Sustainable Food Systems 02 frontiersin.org

of moderate or severe food insecurity remained mostly unchanged in 
2021, but severe food insecurity rose higher, reflecting a deteriorating 
situation for people already facing serious hardships (FAO, IFAD, 
UNICEF, WFP, and WHO, 2022).

Differential vulnerability linked to COVID-19 disruptions was 
more apparent in lower- and middle-income countries (LMICs) where 
impoverished populations have less access to social safety net 
programs and were more likely to be food insecure at the onset of the 
pandemic than in high-income countries (Arndt et al., 2020; Buheji 
et al., 2020; Chirisa et al., 2022). For example, urban populations were 
more likely to lose employment and have reduced income than the 
rural population in the Asia Pacific region, and low-income 
households faced elevated risk of economic loss than higher-income 
groups (Kang et  al., 2021; Padmaja et  al., 2022). Similarly, the 
reduction in food expenditures in 2020 was higher in urban areas in 
Bangladesh, India and Myanmar, suggesting that both household 
economic and food insecurity impacts of the pandemic were more 
extensive in urban areas than rural areas during the first year of the 
pandemic (Kang et al., 2021). In Sub-Saharan Africa, a multi-country 
study found that female-headed households, those having less-formal 
education and in lower economic groups were more vulnerable to 
food insecurity (Dasgupta and Robinson, 2021; Negesse et al., 2022). 
In 2020 only, women lost more than 64 million jobs disproportionally 
compared to men (80 million) (International Labor Organization, 
2021). Largely, women have low wages and informal jobs, and were 
less likely to have institutional support (Shahidul and Mostafa, 2021). 
At a regional level in Sub-Saharan Africa, female-headed households 
were at higher risk of income loss due to a lack of control over financial 
and social-capital resources during the pandemic (Dasgupta and 
Robinson, 2021) and socio-economically disadvantaged groups have 
also been observed as more severely impacted (Burström and Tao, 
2020; Macharia et al., 2021).

A landlocked Sahelian country in Africa, Chad is among the least 
developed countries, ranking 187 out of 189 on the Human 
Development Index in 2019. Although the country has made progress 
on poverty reduction, the population living below the poverty line 
increased from 4.7 million in 2011 to 6.5 million in 2018 (World Bank, 
2022a). The first case of COVID-19 in Chad was detected on March 
5, 2020 and 7,696 infections and 194 coronavirus-related deaths had 
been reported by Apr 19, 2023 (WHO, 2023). Following this onset, 
and in line with global trends and practices, Chad declared a health 
emergency and imposed a series of COVID-19 prevention measures 
throughout the rest of 2020 and 2021. These included the closure of 
borders and businesses, restricted movements between regions, and 
the implementation of curfews among others (Système d’Information 
sur la Sécurité Alimentaire et d’Alerte Précoce du TCHAD, 2022).

Similar to other Sahelian countries, the Government in Chad 
alongside humanitarian and development partners has fairly well-
established systems to respond to the [recurrent] shocks and 
vulnerabilities that result from the confluence of structural poverty, 
conflict, climate change, and limited economic opportunities. 
However, there is a paucity of studies characterizing the economic 
impact of COVID-19 on food security and livelihoods in Chad 
(Mennechet and Dzomo, 2020; Tchana Tchana et  al., 2022). In 
consequence, responses to such pandemic threats are not fully adapted 
to address the needs that arise. Since the likelihood of pandemics has 
increased over the past century and will likely continue or intensify 
(Patel et  al., 2015), and given the variable impact of COVID-19 

disruptions, this analysis sought to characterize changes in household 
economy during the onset of the COVID-19 pandemic among 
households in Chad to fill the existing knowledge gap.

The analysis used nationally representative household survey data 
to examine the economic impacts of COVID-19 among the population 
in Chad. Specifically, the study sought to identify risk factors for 
income loss due to COVID-19 and the use of crisis and emergency 
coping mechanisms; and to examine associations between income 
change due to COVID-19 and coping strategy use, short and long-
term expenditures, and food consumption. Identifying population 
sub-groups that are particularly vulnerable to economic hardship and 
financial strain related to the indirect effects of the COVID-19 
pandemic can inform humanitarian and development [policy]
responses in future pandemics and contribute to a broader 
understanding of how economic disruptions differentially impact 
vulnerable populations in Chad and beyond.

2. Methods

The analysis is based on secondary datasets of the “Enquête 
Nationale sur la Sécurité Alimentaire” or National Food Security 
Assessments, hereafter referred to as ENSA. The ENSA survey is 
representative at the admin 2 (department) level and has been 
conducted annually since 2016 with nation-wide coverage (that is, 
conducted in all departments). The ENSA is organized by a specialized 
institution of the Government of Chad in partnership with WFP, FAO 
among other institutions. The full ENSA methodology is described 
elsewhere (Système d’Information sur la Sécurité Alimentaire et 
d’Alerte Précoce du TCHAD, 2020). However, in brief, a two-stage 
probabilistic cluster sampling methodology was used to select villages 
and households within each of the 68 departments [which served as 
strata] and N’Djamena. In 2020, data collection was conducted from 
October 17 to November 3, 2020, in rural areas and October 15 to 
November 27 in N’Djamena. Data collection spanned a similar period 
in 2021 and was conducted between October 3 and November 12 in 
rural areas, and October 7 to November 18 in N’Djamena. The total 
sample size was 13,208 households in 2020 and 14,730 households in 
2021 in rural areas, while that in the urban (N’Djamena) surveys was 
1,736 households in 2020 and 2,231 households in 2021.

The questionnaires covered a variety of topics such as 
sociodemographic characteristics, household assets, agricultural 
practices, sources of income, level of food stocks, food consumption, 
expenditures, household shocks, and coping mechanisms. Data from 
ENSA 2020 was considered ‘early COVID,’ and data from ENSA 2021 
was considered ‘during COVID,’ with COVID questions included in 
both time sets. Key variables of focus for this analysis included 
perceived income change, use of livelihoods-related coping 
mechanisms, food consumption and household food expenditures. 
Income change due to COVID-19 was assessed as a categorical 
variable comparing the change in revenues in the preceding 3 months 
to the same period last year and was re-coded to a dichotomous 
variable (no change/increased vs. decreased) for analysis. Use of 
livelihoods-related coping mechanisms within the past month was 
collected using the Livelihoods Coping Strategies Index (LCSI) (WFP 
VAM resource center, 2021) and was categorized into three levels of 
severity: (1) stress coping mechanisms (non-productive asset sales, 
livestock sales, buying/borrowing food on credit and spending 
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savings); (2) crisis coping mechanisms (harvesting immature crops, 
removing children from school, and reducing health and/or education 
spending); and (3) emergency coping mechanisms (sending 
household members for begging; selling the last breeding livestock 
and selling land). The LCSI was then calculated for each household 
using weighting by severity level and summing all coping mechanisms 
adopted. Food Consumption Score (FCS) is a standard indicator that 
reflects the diversity and frequency of household food consumption 
in the preceding week (Wiesmann et al., 2009); foods are categorized 
into eight groups, weighted according to nutritional value, and 
summed to calculate the FCS; households are then grouped into two 
food consumption group (poor/borderline vs. acceptable) based on 
pre-determined thresholds. Finally, household expenditure variables 
included household expenses in the short-term (preceding month) 
and long-term (6 months), and the proportion of food expenses of 
total household expenditures.

Using the October 2020 and 2021 ENSA datasets, this analysis 
sought to identify spatial–temporal trends and factors associated with 
the household economy and food security during COVID-19 
separately in rural and urban areas. Statistical analysis was conducted 
using STATA/SE 17.0 (Stata Corporation, College Station, TX, 
United States). All analyses accounted for survey design and sampling 
weights. Point estimates and 95% confidence interval were generated 
for independent and dependent variables, and are presented for urban 
and rural locations, agro-ecological zones (Saharan, Sahelian, and 
Sudanian: Figure 1); and wealth quintiles, which were generated using 
propensity score analysis based on asset variables. Univariate logistic 
regression was conducted to test the association between each of the 
potential risk factors and outcome variables (income change due to 
COVID-19, crisis and emergency coping mechanism use), and if the 
value of p was <0.10 the variable was included in the multivariate 
logistic regression analysis. The variables that presented significance 
(p < 0.05 or 95%CI not including 1.0) were considered significant risk 
factors. Predictor characteristics to be tested for the association with 
outcome variables included socioeconomic characteristics (i.e., age, 
gender, marital status, literacy, occupation), household composition 
(i.e., size, disability, and chronic disease status of family members) and 
living conditions (i.e., dwelling type, water, energy and cooking 
source), and agroecological zone. Additionally, the association 
between change in income due to COVID-19 (no change/increased 
vs. decreased) and food security outcome variables such as coping 
strategy use, household expenditures, and food consumption were 
explored using income change due to COVID-19 as the independent 
variable. Dependent variables are the use of any stress and/or 
emergency coping mechanisms, short and long-term food 
expenditures, and food consumption (poor/borderline vs. acceptable). 
Linear regression was used to test the association between income due 
to COVID-19 and short and long-term food expenditures (continuous 
variables). Expenditure distributions were right-skewed, necessitating 
log-transformation. Demographic and socio-economic variables were 
accounted for in the adjusted regression analysis and included 
residence location (agroecological zone) and household 
characteristics. The association between household income change 
due to COVID-19 and expenditures was not tested in urban areas in 
2021 due to a small sample size.

The study was determined to be exempt by the Johns Hopkins 
Bloomberg School of Public Health Institutional Review Board review 
because it involved secondary analysis of anonymized data.

3. Results

Analysis of ENSA data is presented separately for urban and rural 
areas for both October/November 2020 (early COVID period) and 
October/November 2021 (COVID period).

3.1. Household demographic 
characteristics

Household demographic characteristics are summarized in 
Table 1. The average household size was 7 in both N’Djamena and 
rural areas, and 39.4–44.2% of households were classified as large 
households, which were defined as ≥8 members. Polygamous 
households were more frequent in rural areas (26.7–28.7%) as 
compared to N’Djamena (15.2–16.9%), while N’Djamena households 
were more likely than rural households to be female-headed (38.7–
39.4% vs. 17.9–21.9%, respectively). Household head illiteracy was 
more prevalent in rural areas (62.7–63.3%) than in N’Djamena (38.7–
39.4%). Almost all households had no use of electricity as an energy 
source in rural areas (0.1–0.2%) and most residences were built with 
brick and cement, with a higher percentage in N’Djamena. There were 
notable differences in the use of efficient cooking sources between 
urban areas (76.9–85.1%) and rural areas (0.2%); similarly, access to 
improved drinking water was higher in N’Djamena (≥99.7) as 
compared to rural areas (54.7–58.2%). In rural areas, nearly half of the 
sample came from Sahelian and Sudanian zone, whereas respondents 
from Saharan zone accounted for only 3.4 and 6.0% of the 2020 and 
2021 samples, respectively.

3.2. Household economy

In rural areas, the primary income sources in 2020 were 
agriculture (33.4%), followed by skilled/unskilled artisanal labor 
(23.3%), livestock rearing (22.1%), and petty trade (13.2%), and this 
distribution was similar in 2021. In urban areas, approximately half of 
the households (51.1–54.8%) reported petty trade as their primary 
income source, followed by skilled/unskilled/artisanal labor (12.8–
18.7%) and livestock sales (15.0–17.3%) (Table 2). In urban areas, 
65.9% of households experienced income loss in 2020 and this 
proportion reduced to 57.6% in 2021. In rural areas, 61.1% of 
households experienced an income reduction due to COVID-19 in 
2020, and this figure increased to 66.7% in 2021. When assessed by 
zone, the proportion of households reporting decreased income due 
to COVID-19 was the largest in the Saharan zone in both 2020 and 
2021. Interestingly, the proportion of households reporting COVID-
19-related income reductions declined by 6.7% in the Saharan zone 
from 2020 to 2021 (Figures 2A,B), while increases of 4.7 and 6.7% of 
households reporting income loss were observed in the Sahelian and 
Sudanian zones, respectively. Approximately one-third of households 
in urban and rural areas in 2020 and in urban areas in 2021 reported 
a decrease in income sources (Figures 2C–F), whereas over half of 
rural households reported a decline in the number of income sources 
in 2021.

Opposite trends were observed in coping mechanism use in 
urban and rural areas from 2020 to 2021. Coping strategy adoption 
was greater in urban N’Djamena households in 2020, but by 2021 
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a shift occurred where rural households were more likely to have 
adopted emergency and crisis level coping mechanism. The mean 
LCSI score in rural areas rose from 0.79 to 1.25 between 2020 and 
2021, whereas in urban areas it declined from 0.98 to 0.59 
(Table 2). In rural areas, the use of crisis-level coping mechanisms 
increased by 7.1% (from 11.7 to 18.8%) and emergency coping 
mechanism use increased by 3.5% (from 3.4 to 7.9%) from 2020 
to 2021. Coping mechanism use was the greatest in the Saharan 
zone in both 2020 and 2021. In contrast to rural trends, urban 
areas saw reductions of 11.8% (from 20.2 to 8.4%) and 1.7% (from 
3.2 to 1.5%) in crisis and emergency coping mechanism use, 
respectively. The use of coping mechanisms increased with 
decreasing wealth status (higher among poorer quintiles) 
(Figures 3A–F).

3.3. Risk factors for reduced income due to 
COVID-19

In rural areas, adjusted models showed that male-headed 
households and those reporting agriculture as the primary income 
source were less likely to report COVID-19 related income reductions 
in both 2020 and 2021 (Table 3). Among rural households in 2020, 
female headed households were more likely to experience income loss 
due to COVID-19 than male headed households (OR = 1.21, CI: 1.04, 
1.41) and, compared to those who reported agriculture as a primary 
income source, those with other primary income sources were more 
likely to report COVID-19 related income losses (livestock OR = 1.61, 
CI: 1.16, 2.24; petty trade OR = 1.47, CI: 1.09, 1.98; skilled/unskilled 
labor OR = 1.37, CI: 1.03, 1.81); additionally, residence in the Saharan 

FIGURE 1

Map of Chad with zones. Obtained from WFP with appropriate permission.

https://doi.org/10.3389/fsufs.2023.1150242
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Kang et al. 10.3389/fsufs.2023.1150242

Frontiers in Sustainable Food Systems 05 frontiersin.org

zone was at a higher risk for income loss as compared to the Sudanian 
zone (OR = 2.43, CI: 1.04, 5.68). Similar to findings in 2020, a higher 
risk of income loss in 2021 was experienced by female headed 
households (OR = 1.29, CI: 1.05, 1.58) and those where livestock 
rearing was the primary income source (OR = 1.37, CI: 1.05, 1.80) as 
compared to households engaged primarily in agriculture. 
Unexpectedly, income loss due to COVID-19 was less likely among 
households having an illiterate household head in rural areas in 2021 
(OR = 0.82, CI: 0.68, 1.00).

There was less consistency in risk factors for COVID-19 related 
income loss between 2020 and 2021 in urban areas. During 2020, urban 
households were more likely to report income loss if they had a large 

household size (OR = 1.38, CI: 1.05, 1.82), had an unmarried household 
head (OR = 1.38, CI: 1.05, 1.82; reference monogamous married 
households). Poor quality housing materials (OR = 0.52, CI: 0.35, 0.77) 
and income source as skilled/unskilled/artisanal labor (OR = 0.59, CI: 
0.40, 0.88) were negatively associated with losing income, however, not 
using electricity as a light source (OR = 1.60, CI: 1.26, 2.02) was 
positively associated with income loss. In 2021, risk factors associated 
with income loss in urban areas included being a female headed 
household (OR = 1.27, CI: 1.00, 1.62) and not using electricity as a light 
source (OR = 1.34, CI: 1.11, 1.63), whereas engagement in skilled/
unskilled/artisanal labor continued to be protective against income loss 
(OR = 0.49, CI: 0.28, 0.84) compared to agriculture.

TABLE 1 Sociodemographic characteristics of households participating in Chad ENSA surveys, 2020–2021.

Rural households Urban households

October 2020 October 2021 October 2020 October 2021

n = 13,208 n = 14,730 n = 1736 n = 2,231

Household 
demographics

% (95%CI)1 % (95%CI)1 % (95%CI)1 % (95%CI)1

Household size

Mean (SE) 7.1 (0.1) 7.7 (0.1) 7.7 (0.1) 7.4 (0.7)

Large Households (8+ 

members)
39.4 (36.9, 42.0) 44.2 (41.3, 47.1) 44.1 (41.8, 46.5) 41.1 (39.1, 43.2)

Household structure

Monogamous 62.3 (60.1, 64.3) 62.3 (60.0, 64.6) 60.6 (58.3, 62.8) 64.6 (62.6, 66.6)

Polygamous 26.7 (24.4, 29.0) 28.7 (26.5, 31.0) 16.9 (15.2, 18.8) 15.2 (13.7, 16.7)

Divorced/widowed/single 11.1 (9.8, 12.4) 9 (7.7, 10.5) 22.5 (20.6, 24.5) 20.2 (18.6, 21.9)

Household head characteristics

Household head age

<25 years 6.2 (5.6, 6.9) 4.9 (4.2, 5.7) 2.65 (1.99. 3.52) 2.0 (1.5, 2.7)

25–34 years 23.8 (22.8, 24.8) 22.4 (20.6, 24.) 19.7 (17.9, 21.6) 15.4 (14.0, 17.0)

35–44 years 25.7 (24.6, 26.8) 28.5 (27.2, 29.8) 29.7 (27.6, 31.9) 32.1 (30.2, 34.1)

45–54 years 22.8 (21.7, 23.9) 23.1 (21.8, 24.4) 24.4 (22.5, 26.6) 28.0 (26.1, 29.9)

≥55 years 21.5 (20.2, 22.9) 21.2 (19.8, 22.5) 23.6 (21.6, 25.6) 22.5 (20.8, 24.2)

Female household head 21.9 (19.6, 24.5) 17.9 (15.1, 21.1) 36.4 (34.2, 38.7) 31.2 (29.3, 33.2)

Illiterate household head 63.3 (58.8, 67.7) 62.7 (58.3, 66.9) 39.4 (37.1, 41.7) 38.7 (36.7, 40.7)

Disabled household head 10.2 (7.9, 13.2) 8.3 (7.1, 9.7) 8.53 (7.3, 9.9) 10.6 (9.4, 11.9)

Residence characteristics

Residence location

Saharan zone 3.4 (1.8, 6.4) 6.0 (3.8, 9.5) -- --

Sahelian zone 46.4 (40.2, 52.7) 46.3 (40.1, 52.6) -- --

Sudanian zone 50.2 (44.0, 56.4) 47.7 (41.6, 53.8) -- --

Living conditions2

Lighting source – electricity/ 0.2 (0.1, 0.4) 0.1 (0.0, 0.4) 56.0 (53.7, 58.4) 99.4 (98.9, 99.6)

Wall materials – brick/cement 80.8 (75.7, 85.0) 80.8 (74.7, 85.6) 93.1 (91.8, 94.2) 94.7 (93.7, 95.6)

Main cooking source – efficient 0.2 (0.1, 0.4) 0.2 (0.1, 0.6) 76.9 (74.9, 78.8) 85.1 (83.5, 86.5)

Drinking water source – 

improved
54.7 (46.5, 62.5) 58.2 (51.0, 65.1) 99.9 (99.6, 99.9) 99.7 (99.7, 99.9)

1Weighted analysis; 2Reference categories are other (fuel, wall material) or inefficient/unimproved (cooking, water source).
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TABLE 2 Economic characteristics of households participating in Chad ENSA surveys, 2020–2021.

Rural households Urban households

October 2020 October 2021 October 2020 October 2021

n = 13,208 n = 14,730 n = 1,736 n = 2,231

% (95% CI)1 % (95% CI)1 % (95% CI)1 % (95% CI)1

Household income

COVID-related income change1

Increased 17.1 (14.6, 20.0) 10.7 (9.1, 12.7) 5.2 (4.3, 6.4) 4.7 (3.9, 5.7)

No change 21.8 (18.4, 25.6) 22.6 (19.3, 26.4) 28.9 (26.8, 31.0) 37.7 (35.7, 39.7)

Decreased 61.1 (56.7, 65.3) 66.7 (62.9, 70.2) 65.9 (63.6, 68.1) 57.6 (55.5, 59.6)

Change in number of income source1

Increased 14.2 (12.0, 16.8) 9.7 (8.0, 11.7) 4.3% (3.5, 5.4) 4.5 (3.7, 5.4)

No change 49.9 (45.5, 54.2) 55.7 (50.1, 61.0) 64.6 (62.3, 66.7) 44.2 (42.1, 46.3)

Decreased 35.9 (31.8, 40.3) 34.7 (29.4, 40.3) 31.1 (29.0, 33.3) 51.3 (49.2, 53.4)

Mean number of income 

sources
1.88 (1.79, 1.98) 1.85 (1.76, 1.95) 1.38 (1.35, 1.41) 1.51 (1.48, 1.53)

Primary income source in rural2

Agriculture 33.4 (28.6, 38.5) 38.5 (33.6, 43.5) 9.7 (8.3, 11.2) 3.1 (2.4, 3.9)

Livestock 22.1 (18.8, 25.9) 25.3 (20.9, 30.2) 17.3 (15.6, 19.1) 15.0 (13.6, 16.6)

Petty trade 13.2 (11.3, 15.3) 9.6 (7.9, 11.6) 51.1 (48.7, 53.4) 54.8 (52.7, 56.9)

Skilled/unskilled/artisanal 

labor
23.3 (20.4, 26.4) 21.8 (18.8, 25.2) 12.8 (11.4, 14.5) 18.7 (17.1, 20.4)

Humanitarian aid/

Remittances
4.4 (3.5, 5.6) 2.8 (2.2, 3.6) 3.2 (2.4, 4.1) 3.0 (2.3, 3.7)

Others 3.6 (2.6, 5.1) 2.1 (1.6, 2.6) 5.9 (4.9, 7.1) 5.4 (4.6, 6.4)

Livelihoods coping strategies use

Livelihoods coping strategies 

index score3
0.79 (0.61, 0.96) 1.25 (1.00, 1.51) 0.98 (0.90, 1.05) 0.59 (0.53, 0.63)

Stress coping mechanisms use 

(any)
28.2 (27.5, 29.0) 31.9 (27.2, 36.9) 35.8 (33.5, 38.1) 31.4 (29.4, 33.3)

Sell non-productive goods 5.4 (3.5, 8.3) 8.1 (5.5, 11.6) 24.5 (21.9, 27.3) 16.5 (14.7, 18.5)

Buy/borrow food on credit 19.0 (14.4, 24.5) 24.1 (18.8, 30.4) 27.0 (24.7, 29.5) 8.3 (5.6, 12.2)

Spend savings 13.8 (10.4, 18.0) 24.8 (19.1, 31.6) 19.2 (16.9, 21.8) 11.0 (9.3, 13.0)

Livestock Sales 11.4 (8.7, 14.7) 24.4 (19.6, 30.0) 12.5 (9.9, 15.7) 26.0 (23.8, 28.3)

Crisis coping mechanism use 

(any)
11.7 (11.1, 12.2) 18.8 (15.3, 22.9) 20.2 (18.2, 22.2) 8.4 (7.3, 9.6)

Harvesting immature crops 8.3 (5.5, 12.2) 22.7 (17.9, 28.4) -- 8.6 (7.2, 10.1)

Remove children from school 8.7 (6.3, 11.9) 5.8 (4.0, 8.3) 25.8 (23.3, 28.6) 3.7 (2.7, 5.0)

Reduce health or education 

spending
3.5 (2.0, 6.1) 6.4 (3.9, 10.3) 8.9 (6.7, 11.7) 3.5 (2.7, 4.6)

Emergency coping 

mechanism use (any)
3.4 (3.1, 3.8) 7.9 (5.8, 10.8) 3.2 (2.5, 4.2) 1.5 (1.1, 2.1)

Send begged household 

members 1.1 (0.6, 1.9) 4.3 (2.5, 7.2) 1.8 (1.1, 2.8) 2.6 (1.7, 3.9)

Selling parcels of land 1.6 (1.0, 2.5) 8.8 (5.5, 13.9) 3.7 (2.6, 5.2) 0.32 (0.1, 0.9)

Selling the latest breeding 

livestock 2.9 (1.8, 4.6) 8.9 (6.4, 12.2) 5.2 (3.3, 7.9) 5.1 (2.7, 9.6)

1Compared to previous year; 2Included if reported as one of the top three household income sources; 3Range 0–19, calculated using the WFP CARI method with weighting by severity level.
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3.4. Risk factors for crisis and emergency 
coping mechanism use

In rural areas of Chad during early COVID in 2020, having a 
non-agricultural primary income source (livestock rearing, [un]
skilled labor, humanitarian aid, and others) was protective against the 
use of crisis and emergency level coping mechanisms (OR range: 0.32, 
0.58) (Table 4). In contrast, female headed households (OR = 1.78, CI: 
1.35, 2.35) and those with poor quality housing materials (OR = 2.10, 
CI: 1.36, 3.21) were more likely to adopt crisis or emergency level 
coping mechanisms in 2020. Later in the pandemic in 2021, the rural 
risk profile for coping mechanisms use changed, and both polygamous 
households (OR = 1.18, CI:1.00, 1.38) and unmarried household heads 
(OR = 1.53, CI: 1.19, 1.97) were more likely to have adopted crisis or 
emergency-level coping mechanisms compared to monogamous 

families, while female headed households had a marginally increased 
risk (OR = 1.20, CI: 0.99, 1.69, p = 0.05). Additionally, poor housing 
materials were associated with an increased risk of coping mechanism 
use in 2020 (OR = 2.10, CI: 1.36, 3.21). In contrast to 2020, poor 
quality housing was inversely associated with coping mechanism use 
(OR = 0.73; CI: 0.54, 0.99) in 2021.

In urban areas during 2020, households that were more likely to 
adopt crisis and emergency coping mechanisms included polygamous 
households (OR = 1.76, CI: 1.29, 2.42), those with illiterate household 
heads (OR = 1.34, CI: 1.03, 1.73) and those using inefficient cooking 
methods (OR = 1.45, CI: 1.08, 1.93); in contrast households with 
skilled/unskilled labor as a primary income source were less likely 
than those engaged in agriculture to adopt crisis or emergency coping 
mechanisms (OR = 0.53, CI: 0.35, 0.79) (Table 4). In 2021, there was 
little consistency in risk factors for coping mechanism adoption in 

FIGURE 2

COVID-19 related income change by residence location and wealth quintile, 2020–2021. (A) By residence location in 2020; (B) by residence location 
in 2021; (C) by wealth quintile in rural 2020; (D) by wealth quintile in rural 2021; (E) by wealth quintile in N’Djamena 2020; (F) by wealth quintile in 
N’Djamena 2021.
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urban areas. Characteristics associated with increased risk of 
adoption of crisis or emergency level coping mechanisms included 
large household size (OR = 1.87, CI: 1.36, 2.53), inefficient cooking 
methods (OR = 1.59, CI: 1.11, 2.27), poor housing materials 
(OR = 1.75, CI: 1.03, 2.97), and dependency on humanitarian aid as a 
primary income source as compared to agriculture (OR = 2.66, CI: 
1.02, 6.92).

3.5. Association between COVID-19 
income reduction and coping strategy use, 
household expenditures, and food 
consumption

In rural areas, the reported income reduction due to COVID-19 
was associated with the use of stress (2020 OR = 1.33, CI: 1.02, 1.72; 

2021 OR = 1.56, CI: 1.22, 1.99) and crisis (2020 OR = 1.60, CI: 1.11, 
2.32; 2021 OR = 1.55, CI: 1.23, 1.96) but not emergency level coping 
mechanisms (Table 5). In 2020, rural households reporting COVID-19 
income reduction were more likely to have poor food consumption 
than those that did not experience income reduction (OR = 1.35, CI: 
1.00, 1.82) and COVID-19 income reduction was associated with 
lower short-term expenses (all p = 0.047) and long-term expenses (all 
p < 0.01) in both 2020 and 2021. A largely similar trend was observed 
in urban N’Djamena where households that reported COVID-19 
income reductions were likely to use stress (2020 OR = 1.90, CI: 1.52, 
2.38) and crisis (2020 OR = 1.46, CI: 1.10, 1.95; 2021 OR = 2.54, CI: 
1.77, 3.66) coping mechanisms (emergency level coping mechanism 
were not examined due to small sample size). In 2020, households 
reporting income reduction had significantly lower short-term 
(p < 0.01), long-term (p < 0.01) and the proportion of foods 
expenditure (beta = 2.1%; p = 0.01) compared to households without 

FIGURE 3

Livelihoods coping mechanism use by residence location and wealth quintile, 2020–2021. (A) By residence location in 2020; (B) by residence location 
in 2021; (C) by wealth quintile in rural 2020; (D) by wealth quintile in rural 2021; (E) by wealth quintile in N’Djamena 2020; (F) by wealth quintile in 
N’Djamena 2021.
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TABLE 3 Risk factors for reduced income due to COVID-19 in rural and urban areas of Chad, 2020–2021 (adjusted odds)*.

Rural households Urban households - N’Djamena

October 2020 
(n = 13,208)

October 2021 
(n = 14,730)

October 2020 
(n = 1,736)

October 2021 (n = 2,231)

AOR (95%CI)
Value 
of p AOR (95%CI)

Value 
of p AOR

(95% 
CI)

Value 
of p AOR (95%CI)

Value 
of p

Household demographic characteristics

Large size, 8+ 

members (Ref: 

≤7 members)

1.37
(1.11, 

1.70)
<0.01

Household structure (Ref: Monogamous)

Polygamous 

household
1.02

(0.76, 

1.37)
0.88

1.27 (0.99, 1.63) 0.06

Divorced/

widowed/single 

household

1.38
(1.05, 

1.82)
0.02

1.15 (0.88, 1.50) 0.32

Household head characteristics

Household head age (Ref: 25–34 years)

15–24 years 0.89 (0.72, 1.10) 0.28 0.51 (0.27, 0.98) 0.04

35–44 years 1.04 (0.89, 1.21) 0.63 1.05 (0.81, 1.38) 0.71

45–54 years 1.12 (0.94, 1.33) 0.19 1.14 (0.86, 1.50) 0.36

≥55 years 0.99 (0.81, 1.20) 0.90 1.02 (0.76, 1.37) 0.90

Female headed 

household (Ref: 

male) 1.21 (1.04, 1.41) 0.01 1.29

(1.05, 

1.58) 0.01 1.27

(1.00, 

1.62) 0.05

Illiterate 

household head 

(Ref: Literate) 0.87 (0.74, 1.03) 0.10 0.82

(0.68, 

1.00) 0.05 1.18

(0.94, 

1.47) 0.16 1.20

(0.99, 

1.45) 0.07

Disabled 

household head 

(Ref: not 

disabled) 1.26 (0.94, 1.68) 0.12

Residence location and living conditions

Agroecological zone (Ref: Sudanian)

Sahelian zone 1.54 (0.99, 2.39) 0.05

Saharan zone 2.43 (1.04, 5.68) 0.04

No electric 

energy (Ref: 

electric) 2.28 (0.64, 8.15) 0.20 3.91 (1.98, 7.72) <0.001 1.60

(1.27, 

2.01) <0.01 1.34

(1.11, 

1.63) <0.01

Inefficient 

cooking method 

(Ref: efficient) 1.00

(0.76, 

1.33) 0.98

Poor housing 

material (Ref: 

brick/cement) 1.22 (0.93, 1.59) 0.14 0.51

(0.34, 

0.75) <0.01

Unimproved drinking water (Ref: improved)

Household income sources (Ref: agriculture)

Livestock1 1.61 (1.16, 2.24) 0.01 1.37

(1.05, 

1.80) 0.02 – – – – – –

(Continued)
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income reduction; this association was not examined in 2021 due 
small sample size.

4. Discussion

Using 2 years of national ENSA survey data from Chad in 2020 
and 2021, this study sought to characterize trends in household food 
security at the onset of the COVID-19 pandemic. Specifically, the 
analysis explored the risk factors for reported income loss due to 
COVID-19 and the use of crisis and emergency coping mechanisms 
and explored relationships between income loss, coping strategy use, 
food consumption, and household expenditures. In 2020, the reported 
income reduction was higher in urban areas than rural areas (65.9% 
vs. 61.1%) and in 2021, the trend in the income reduction was the 
opposite with a decrease in N’Djamena (to 57.6%) but an increase in 
rural areas (66.7%). Coping mechanism adoption trends were 
consistent with observed income reductions.

Among rural households, those headed by females, living in the 
Saharan zone, and engaged in livestock rearing, petty trade, or 
skilled/unskilled labor were at higher risk of income loss. In urban 
areas, households that were large and headed by individuals that 
were unmarried, female and/or illiterate were more likely to report 
income losses. However, the skilled/unskilled labor occupation was 
protective against income loss compared to those engaged in 
agriculture/livestock rearing in urban areas. There were many 
shared risk factors between coping mechanism adoption and 
COVID-19 related income reduction. Polygamous households, 
those with unmarried and female household heads, and households 
with agriculture as a main income source were at higher risk of 
adopting coping strategies in rural areas. In N’Djamena, 
polygamous families, those with illiterate household heads, and 
with poor living conditions were more likely to adopt severe coping 
mechanisms. Households that experienced COVID-19 income loss 
were more likely to use coping strategies, have lower short 
(preceding month)- and long-term (6 months) household expenses, 
and have poor or borderline food consumption, as compared to 
those with increased income or no change in income status.

4.1. Trends in COVID-19 related income 
reduction and use of livelihoods coping 
mechanism use

Two-thirds of households in both rural and urban areas reported 
COVID-19 income reductions, with greater reductions in urban areas 
in 2020 and rural areas in 2021. This finding is consistent with a multi-
country study in Sub-Saharan Africa on COVID-19 impact that also 
reported two-thirds of households had COVID-19 related income 
losses with loss of family enterprise revenue and lost jobs being the 
most frequent causes (Dasgupta and Robinson, 2021). This is likely 
due to earlier and stricter enforcement of COVID-19 prevention 
measures in N’Djamena compared to rural areas. This observation in 
Chad reflects the global trend in the economic recessions in urban 
areas during 2020. A study on 2020 lockdowns in eight Asia pacific 
countries reported similar results, with a higher proportion of urban 
residents reporting a loss of jobs and reduced income since COVID-19 
as compared to rural populations (Kang et  al., 2021). It is not 
surprising that households with food production capacity would 
be  more protected from the impacts of rising food prices, and 
COVID-19 related economic losses (FAO, 2020). Nevertheless, the 
prolonged nature of the pandemic and associated restrictions resulted 
in a progressive strain on livelihoods and a corresponding increase in 
the use of coping mechanisms between 2020 and 2021.

4.2. Risk factors for income loss and coping 
mechanism adoption

The identified risk factors for income loss and coping mechanisms 
adoption are related to socio-economically disadvantaged groups, 
including households with female-headed, illiterate, and unmarried 
heads. Households with these characteristics were already more likely 
to be economically disadvantaged—for example in rural households, 
38% of the lowest wealth quintile were female headed households 
compared to 8% in the richest quintile and 83% of widowed/divorced/
single headed households were female headed. Single earner 
households and those with higher dependency ratios may 

TABLE 3 (Continued)

Rural households Urban households - N’Djamena

October 2020 
(n = 13,208)

October 2021 
(n = 14,730)

October 2020 
(n = 1,736)

October 2021 (n = 2,231)

Small trade 1.47 (1.09, 1.98) 0.01 1.24 (1.00, 1.55) 0.05 1.19

(0.76, 

1.89) 0.45 0.83

(0.46, 1.48) 0.52

Skilled/unskilled/

artisanal labor2

1.37 (1.03, 1.81) 0.03 1.08 (0.82, 1.42) 0.61 0.65 (0.43, 

0.96)

0.03 0.49 (0.28, 

0.84)

0.01

Salaried work – – – – – – 1.49 (0.92, 

2.42)

0.11 0.85 (0.48, 1.50) 0.57

Humanitarian 

Aid/Remittances

1.29 (0.84, 1.97) 0.24 0.88 (0.70, 1.12) 0.31 0.93 (0.45, 

1.91)

0.84 1.12 (0.52, 2.42) 0.78

Others 0.89 (0.39, 2.03) 0.78 1.13 (0.76, 1.68) 0.55 0.64 (0.37, 

1.11)

0.11 0.74 (0.38, 1.42) 0.36

AOR, adjusted Odds Ratio. *Includes only covariates significant at p < 0.10 in univariate models; blank indicates covariate was not considered in adjusted model. 1For urban area, livestock as a 
primary income source was included to the agriculture group due to low proportion (0.9% in 2020 and 0.5% in 2021). 2For rural area, salaried work was included to the category of skilled/
unskilled/artisanal labor due to low proportions (1.8% in 2020 and 1.7% in 2021). Bold values present p-values <0.05.
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TABLE 4 Risk factors for crisis and emergency coping mechanism use in rural and urban areas of Chad, 2020–2021 (adjusted odds).

Rural households Urban households – N’Djamena

October 2020 
(n = 13,208)

October 2021 
(n = 14,730)

October 2021 
(n = 14,730)

October 2021 (n = 2,231)

AOR* (95 CI)
Value 
of p AOR*

(95 
CI)

Value 
of p AOR*

(95 
CI)

Value 
of p AOR* (95 CI)

Value 
of p

Household demographic characteristics

Large size, 8+ 

members (Ref: ≤7 

members) 1.12

(0.86, 

1.46) 0.41 1.87

(1.38, 

2.53) <0.01

Households structure (Ref: monogamous)

Polygamous 1.18

(1.00, 

1.38) 0.04 1.75

(1.27, 

2.40) <0.01 1.23

(0.83, 

1.82) 0.31

Divorced/

widowed/single 1.53

(1.19, 

1.97) 0.00 1.05

(0.76, 

1.46) 0.76 1.43

(0.99, 

2.06) 0.06

Household head characteristics

Household head age (Ref: 25–34 years)

15–24 years 0.95

(0.71, 

1.27) 0.73 0.90

(0.38, 

2.16) 0.82

35–44 years 1.03

(0.88, 

1.20) 0.70 1.02

(0.70, 

1.48) 0.93

45–54 years 0.98

(0.84, 

1.13) 0.75 1.19

(0.80, 

1.75) 0.39

≥55 years 1.14

(0.96, 

1.37) 0.13 1.01

(0.67, 

1.51) 0.97

Female headed 

household (Ref: 

male) 1.78

(1.35, 

2.35) <0.01 1.30

(0.99, 

1.69) 0.05

Illiterate 

household head 

(Ref: Literate) 1.33

(1.02, 

1.72) 0.04

Disabled 

Household head 

(Ref: not disabled) 1.26

(0.90 

1.76) 0.18 1.24

(0.98, 

1.56) 0.07

Residence location and living conditions

Agroecological zone (Ref: Sudanian)

Sahelian zone

Saharan zone

No electric energy 

(Ref: electric) 3.11

(0.94, 

10.3) 0.06

Inefficient 

cooking method 

(Ref: efficient) 1.45

(1.08, 

1.93) 0.01 1.59

(1.11, 

2.27) 0.01

Poor housing 

material (Ref: 

brick/cement) 2.10

(1.36, 

3.21) <0.01 0.73

(0.54, 

0.99) 0.05 1.30

(0.83, 

2.04) 0.26 1.75

(1.03, 

2.97) 0.04

Unimproved 

drinking water 

(Ref: Improved) 1.27

(0.95, 

1.69) 0.10

(Continued)
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be economically more vulnerable, and the patriarchal nature of society 
renders women and female headed households more vulnerable to 
economic losses due to more limited access to a broad spectrum of 
resources and opportunities.

In our study, the negative association between literacy and the 
economic impact could be linked to the fact that the main income 
source for illiterate household heads is subsistence agriculture, who 
were less likely to report income reductions due to COVID-19 as they 
retained access to their gardens/farms located close to the household. 
In this study, coping strategy index scores were the highest in urban 
areas in 2020. Studies that assessed determinants of coping mechanism 
adoption during COVID-19 lockdowns in other settings reported 
similar findings, with higher rates of coping mechanism use among 
urban residents and lower wealth groups during the early stages of the 
pandemic (Das et al., 2020). The high reduction in income due to 
COVID-19 and the subsequent increase in the use of emergency 
coping mechanisms is thus likely directly linked to the enforcement 
of COVID-19 prevention measures such as the prolonged border and 
market closures.

4.3. Geographic variations of rural food 
insecurity

When considering the three agro-ecological regions of Chad, 
households in the Sudanian zone were wealthier, with ~32% of the 
richest quintile residing in the area, and agriculture was a more 
common income source, which likely contributed to households 
having more food stocks and/or agriculture-based income sources 
that suffered fewer COVID-19 related disruptions. The Saharan zone, 
which accounts for only ~6% of the rural population, was less wealthy, 
with more than half of households in the lowest quintile, and the 
population engaged primarily in livestock rearing (30%) and (un)
skilled paid labor or salaried jobs (28%), both of which posed a greater 
risk of COVID-19 economic losses as compared to agriculture. In 

Chad, cross-border livestock trade is a major way transhumant and 
agro-pastoral households earn a living in the Saharan zone, mediated 
through weekly livestock markets in a complex relationship between 
ethnic groupings of herders, traders and other intermediaries 
(Koussou, 2002). Lockdowns and movement restrictions resulted in 
disruptions of livestock production and supply chains, declines in 
livestock sales due to market closure, causing the pastoralists to lose 
income (Griffith et al., 2021). In adjusted models that account for 
these factors, households in the Saharan zone were twice (AOR = 2.03, 
CI: 1.04, 5.68) as likely as those in the Sudanian zone to report 
COVID-19 income loses in 2020, but they were not at increased risk 
for income loss in 2021 or coping strategy adoption in either year. The 
population in the Sahelian zone followed the same pattern of increased 
risk for COVID-19 related income loss in 2020 only (AOR = 1.54, CI: 
0.99, 2.39) and had similar coping mechanism use. One potential 
contributing factor for income losses in the Sahel was the poor rainy 
seasons leading into the pandemic which led to fodder deficits among 
pastoralists (ECOWAS – SWAC/OECD initiative, 2008; World 
Bank, 2020).

4.4. The COVID-19 response

Social safety net programs were rolled out rapidly in Chad in 
response to the pandemic, with about 20% of households receiving at 
least one government transfer; additionally, 437,000 food kits were 
distributed to vulnerable households and agricultural inputs (seeds, 
equipment) were provided to smallholder farmers (World Bank, 
2022b). Cash safety net programs have become an effective strategy 
(Makkar et  al., 2022), as compared to in-kind food provision, to 
reduce food insecurity and in Chad, cash transfers have shown to 
be  effective among vulnerable groups such as female headed 
households and those with low educational attainment and incomes 
(Dasgupta and Robinson, 2022). While cash transfers can be rapidly 
scalable, one notable disadvantage in their application by governments 

TABLE 4 (Continued)

Rural households Urban households – N’Djamena

October 2020 
(n = 13,208)

October 2021 
(n = 14,730)

October 2021 
(n = 14,730)

October 2021 (n = 2,231)

Household income sources (Ref: agriculture)

Livestock1 0.58

(0.39, 

0.85) 0.01 1.14

(0.81, 

1.61) 0.45

Petty trade 0.65

(0.41, 

1.01) 0.05 0.98

(0.72, 

1.34) 0.89 0.72

(0.46, 

1.14) 0.16 1.31

(0.58, 

2.96) 0.52

Skilled/unskilled/

artisanal labor 0.55

(0.39, 

0.78) <0.01 1.26

(0.89, 

1.78) 0.19 0.53

(0.35, 

0.79)

<0.01 0.71 (0.33, 

1.57)

0.40

Salaried work2 – – - – – – 0.76 (0.47, 

1.21)

0.25 1.16 (0.51, 

2.60)

0.73

Humanitarian 

aid/Remittances

0.55 (0.35, 

0.87)

0.01 1.27 (0.85, 

1.91)

0.24 0.86 (0.41, 

1.81)

0.69 2.66 (1.02, 

6.92)

0.04

Others 0.32 (0.15, 

0.69)

<0.01 2.24 (1.37, 

3.67)

<0.01 0.56 (0.29, 

1.06)

0.08 0.70 (0.25, 

1.92)

0.49

AOR, adjusted Odds Ratio. 1For urban area, livestock as a primary income source was included to the agriculture group due to low proportion (0.9% in 2020 and 0.5% in 2021). 2For rural area, 
salaried work was included to the category of Skilled/unskilled/artisanal labor due to low proportions (1.8% in 2020 and 1.7% in 2021). *Includes only covariates significant at p < 0.10 in 
univariate models; blank indicates covariate was not considered in model. Bold values present p-values <0.05.
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TABLE 5 Association between COVID-19 income reduction and coping strategy use, food consumption and food expenditure.

Rural households

October 2020 (n = 13,208) October 2021 (n = 14,730)

AOR4 (95 CI) Value of p AOR4 (95 CI) Value of p

Association between reported income reduction due to COVID-19 and coping strategy use1

Stress coping 

mechanism use (Ref: 

no)

1.33 (1.02, 1.72) 0.04 1.56 (1.22, 1.99) <0.01

Sell non-productive 

goods (Ref: no)
1.45 (0.86, 2.45) 0.16 1.34 (0.86, 2.09) 0.19

Buy/borrow food on 

credit (Ref: no)
1.41 (1.03, 1.94) 0.03 1.77 (1.31, 2.39) <0.01

Spend savings (Ref: no) 1.43 (0.99,2.06) 0.05 1.36 (0.84, 2.19) 0.21

Sell livestock (Ref: no) 1.26 (0.93, 1.69) 0.14 1.53 (1.08, 2.17) 0.02

Crises coping 

mechanisms use (Ref: 

no)

1.60 (1.11, 2.32) 0.01 1.55 (1.23, 1.96) <0.01

Harvesting immature 

crops (Ref: no)
2.69 (1.59, 4.57) <0.01 1.62 (1.23, 2.15) 0.00

Remove the children 

from school (Ref: no)
1.14 (0.84, 1.55) 0.38 1.73 (1.17, 2.56) 0.01

Reducing health or 

education spending 

(Ref: no)

1.09 (0.55, 2.17) 0.81 1.23 (0.81, 1.86) 0.33

Emergency coping 

mechanisms use (Ref: 

no)

1.30 (0.90, 1.89) 0.16 1.23 (0.91, 1.65) 0.18

Send household 

members for begging 

(Ref: no)

2.65 (1.24, 5.63) 0.01 0.93 (0.57, 1.52) 0.77

Selling parcels of land 

(Ref: no)
1.36 (0.78, 2.36) 0.27 1.53 (1.02, 2.29) 0.04

Selling the latest 

breeding livestock (Ref: 

no)

1.14 (0.75, 1.76) 0.53 1.61 (1.11, 2.34) 0.01

Association between reported income reduction due to COVID-19 and food consumption1

Poor/borderline 

consumption (Ref: 

acceptable)

1.44 (1.04, 2.00) 0.03 1.32 (0.99, 1.74) 0.05

Association between reported income reduction due to COVID-19 and food expenditures2

Adjusted β (95 CI) Value of p Adjusted β (95 CI) Value of p

Short term expenses 

(preceding month)3
−0.09 (−0.16, −0.01) 0.05 −0.17 (−0.28, −0.06) 0.00

Long term expenses 

(6 months)3
−0.12 (−0.22, −0.02) 0.02 −0.15 (−0.27, −0.02) 0.03

Food expenditure 

proportion, %
0.60 (−0.81, 2.01) 0.40 0.89 (−1.06, 2.84) 0.36

Urban households – N’Djamena

October 2020 (n = 1,736) October 2021 (n = 2,231)

Adjusted odds (95 CI) Value of p Adjusted odds (95 CI) Value of p

(Continued)
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TABLE 5 (Continued)

Rural households

October 2020 (n = 13,208) October 2021 (n = 14,730)

AOR4 (95 CI) Value of p AOR4 (95 CI) Value of p

Association between reported income reduction due to COVID-19 and coping strategy use1

Stress coping 

mechanism use (Ref: 

no)

1.90 (1.52, 2.38) <0.01 1.04 (0.86, 1.25) 0.71

Sell non-productive 

goods (Ref: no)
2.01 (1.40, 2.88) <0.01 0.60 (0.45, 0.81) 0.01

Buy/borrow food on 

credit (Ref: no)
1.72 (1.28, 2.31) <0.01 1.28 (0.41, 3.96) 0.67

Spend savings (Ref: no) 1.42 (0.98, 2.06) 0.07 0.76 (0.52, 1.13) 0.18

Sell livestock (Ref: no) 1.82 (0.89, 3.73) 0.10 1.02 (0.79, 1.32) 0.86

Crises coping 

mechanisms use (Ref: 

no)

1.46 (1.10, 1.95) 0.01 2.54 (1.77, 3.66) <0.01

Harvesting immature 

crops (Ref: no)
2.23 (1.39, 3.58) <0.01

Remove the children 

from school (Ref: no)
1.37 (0.98, 1.92) 0.06 1.36 (0.67, 2.75) 0.40

Reducing health or 

education spending 

(Ref: no)

0.66 (0.34, 1.28) 0.22 2.04 (0.97, 4.31) 0.06

Emergency coping 

mechanisms use (Ref: 

no)

1.03 (0.56, 1.89) 0.92 1.37 (0.65, 2.92) 0.41

Send household 

members for begging 

(Ref: no)

1.18 (0.37, 3.74) 0.78 0.59 (0.22, 1.57) 0.29

Selling parcels of land 

(Ref: no)
0.73 (0.33,1.63) 0.44 0.23 (0.01, 9.96) 0.45

Selling the latest 

breeding livestock (Ref: 

no)

0.58 (0.18,1.87) 0.36 2.64 (0.31, 22.5) 0.37

Association between reported income reduction due to COVID-19 and food consumption1

Poor/borderline 

consumption (Ref: 

acceptable)

0.86 (0.63, 1.19) 0.37 1.11 (0.78, 1.58) 0.57

Association between reported income reduction due to COVID-19 and household expenditures2

Adjusted β (95 CI) Value of p

Short term expenses 

(preceding month)3

−0.15 (−0.22, −0.07) <0.01 Not estimated due to small sample size (<100)

Long term expenses 

(6 months)3

−0.39 (−0.49, −0.28) <0.01

Food expenditure 

proportion, %

2.07 (0.44, 3.70) 0.01

1AOR, adjusted Odds Ratio for dichotomous variable. 2Linear regression was used for food expenditure (monthly expenses, long-term expenses, and food expenditure proportion) as 
continuous variables. 3Log transformed. 4Adjusted linear or logistic regression models were used, accounting for agro-ecological zone, household head’s sex, age, marital status, literacy, 
occupation, household composition (i.e., size, disability, and chronic disease status of family members) and living conditions (i.e., dwelling type, water, energy, and cooking source). Bold 
values present p-values <0.05.
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in the early COVID-19 response was the risk of excluding the most 
vulnerable groups, such as informal workers and those without access 
to social insurance. Temporary assistance and humanitarian relief 
programming, which were intended to address this gap, were slower 
to be established and faced both corruption and targeting challenges 
(Devereux et al., 2020). Social safety net programs do appear to have 
reduced extreme food insecurity (the probability of going without 
food for a whole day) in Chad (Dasgupta and Robinson, 2021). In 
November 2021, WFP’s impact monitoring of its COVID-19 response 
in the provinces of Logone Occidental and Logone Oriental showed 
that the proportion of households reporting acceptable food 
consumption increased from 43 to 70% while the use of crisis or 
emergency coping strategies reduced from 26 to 16% among those 
assisted (Unpublished).

4.5. Implications for future responses

Findings of this study suggest that targeting female and unmarried 
household heads, and in the case of economic shocks, urban 
households may be most impactful. Notable regional differences in 
rural food security could also inform targeting strategies at the 
national level. However, while this is in line with the common 
understanding of vulnerability and targeting, the study also reveals 
some counter-intuitive aspects that future responses may need to 
consider. Dependence on agriculture and illiteracy of the household 
head are not necessarily synonymous with high vulnerability. Thus, 
the targeting of responses needs to be tailored to the evolution of the 
shock in question and how this affects different sub-groups of the 
population. Furthermore, the study reveals a differential impact of 
households dependent on skilled/unskilled/artisanal labor which was 
a risk factor to income loss in the rural setting but a protective factor 
in the urban setting. This suggests the need for a local, systemic 
understanding of household economic activities and how these are 
affected by the evolution of the shock. Alarcon et al. (2021) emphasize 
the need for a food systems approach in the context of health 
emergencies and caution on common failures such as the lack of 
differentiation of people working in the food systems and how they 
are organized among others (Alarcon, Dominguez-Salas, Fèvre, & 
Rushton, 2021).

4.6. Limitations

This analysis leveraged nationally representative datasets with 
relatively large sample sizes to characterize the economic impact of 
COVID-19 between 2020 and 2021 in both rural and urban areas. Due 
to the nature of secondary analysis of existing survey data, the study 
had several critical limitations. First, rural and urban surveys were 
conducted independently, though at similar time points in the year, 
with different sampling frames necessitating separate analyses. The 
surveys applied the same population-based sampling methodology in 
each year, however, samples were independent and change over time 
in specific households could not be examined. Second, the primary 
outcome—COVID-19 income reduction—is self-reported by the 
respondent, and subject to both recall and reporting bias. A third 
limitation is that the ENSA data set did not include income amounts, 
but rather asked how income had changed due to COVID-19 (i.e., a 

categorical variable) which limited the depth of analysis possible, 
where quantifying income losses would have been preferable. While 
the question focused on COVID-19 income-related losses, the survey 
did not specifically query for other factors that may have contributed 
to income reductions such as poor rainfall which affected crop 
production and harvest in some areas of the country in 2020. A final 
limitation is that the study was unable to characterize the impact of 
the social safety net and humanitarian response on COVID-19 impacts.

5. Conclusion

The COVID-19 pandemic caused a significant increase in 
household food insecurity in both rural and urban areas in Chad. 
Two-thirds of households lost income due to COVID-19 in 2020 and 
2021; during early COVID in 2020, a larger proportion of urban 
households reported income loss, whereas later in 2021, a larger 
proportion of rural households reported COVID-19 related income 
reductions. In 2020, higher levels of income loss in N’Djamena were 
accompanied by higher adoption rates of emergency and crisis level 
coping mechanisms. However, as the pandemic progressed, impacts 
on urban households subsided while an opposite trend was observed 
for rural households which saw greater income losses and coping 
mechanism adoption. Rural households in the Saharan zone were 
most likely to report COVID-19 related income losses and had the 
highest rates of coping mechanism use in both 2020 and 2021. Socio-
economically disadvantaged groups, including those with less wealth 
and households headed by females, illiterate and unmarried heads had 
increased risk of income loss and coping mechanism adoption, which 
is consistent with findings from other studies in the region.

This study elucidates the potential impact pathways of COVID-19 
from a household economic downturn to limited food spending, 
poor food consumption, and increased use of short-term coping 
mechanisms. While large-scale lockdowns seen in the early 
COVID-19 response are unlikely to reoccur, the differential impact 
of these measures on urban and rural populations and by household 
income source was notable. In the case of the COVID-19 pandemic 
lockdowns, it is apparent that vulnerable households in both rural 
and urban areas of Chad were more likely to be impacted, however, 
the difference between wealth quintiles was modest, with larger 
variations seen by geographic location. This observation suggests that 
responses to future economic shocks should incorporate an in-depth 
regional analysis to inform more refined targeting strategies. Given 
that larger households, those with poor living conditions, and those 
with unmarried, female or illiterate household heads faced increased 
risk for income loss and emergency or crisis-level coping mechanism 
adoption and that these are often criteria for targeting assistance, 
results from this study suggest that typical beneficiary selection 
strategies were likely to be appropriate in the COVID-19 response.

The variation in impact on households according to livelihood 
groups and rural and urban settings suggests the need for proactive, 
local food-systems based solutions, that address vulnerabilities of 
specific sub-groups but also reinforce livelihood opportunities and 
increase resilience. One notable challenge when considering responses 
to large scale economic shocks going forward is the coordination of 
social safety net programs and humanitarian response, and perhaps 
importantly, the provision of rapid assistance to these groups, which 
may not be included in more rapidly scalable social safety net programs.
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