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Abstract

Objective: To investigate the perceived effects of the coronavirus disease
(COVID-19) pandemic lockdown measures on food availability, accessibility,
dietary practices and strategies used by participants to cope with these measures.
Design: We conducted a cross-sectional multi-country online survey between May
and July 2020. We used a study-specific questionnaire mainly based on the adap-
tation of questions to assess food security and coping strategies from the World
Food Programme’s ‘Emergency Food Security Assessment’ and ‘The Coping
Strategy Index’.

Setting: The questionnaire was hosted online using Google Forms and shared
using social media platforms.

Participants: A total of 1075 adult participants from eighty-two countries com-
pleted the questionnaire.

Results: As a prelude to COVID-19 lockdowns, 62:7 % of the participants reported to
have stockpiled food, mainly cereals (59-5% of the respondents) and legumes
(48-8 %). An increase in the prices of staples, such as cereals and legumes, was widely
reported. Price increases have been identified as an obstacle to food acquisition by
32-7% of participants. Participants reported having lesser variety (50-4 %), quality
(30-2 %) and quantity (39-2 %) of foods, with disparities across regions. Vulnerable
groups were reported to be facing some struggle to acquire adequate food, especially
people with chronic diseases (20-2 %), the elderly (17-3 %) and children (14-5 %). To
cope with the situation, participants mostly relied on less preferred foods (49 %),
reduced portion sizes (30 %) and/or reduced the number of meals (257 %).
Conclusions: The COVID-19 pandemic negatively impacted food accessibility and
availability, altered dietary practices and worsened the food insecurity situation, par-
ticularly in the most fragile regions.
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In March 2020, the WHO declared the novel coronavirus
outbreak a pandemic. This pandemic started in December
2019 as a local public health issue in the city of Wuhan in
China and quickly escalated to become an unprecedented
global health situation. Responding to the pandemic, most
countries instituted strict measures such as lockdowns which
included self-isolation, quarantine, confinement and/or cur-
fews to mitigate the spread of the disease.
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As shown by previous experiences, global and regional
emergencies can impact food and nutritional security in
households and communities. In 2008, following the global
economic crisis, food prices increased and created eco-
nomic and social instabilities in several regions in the
world, including higher income countries'”. In 2014, the
Western African Ebola virus disease outbreak had a signifi-
cant impact on food security in most of the affected
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countries®®. Countries with strong and sustainable food
systems usually recover from these crises. However, for
those already faced with hunger and socio-economic chal-
lenges, the struggle can be more permanent®.

The relationship between diet-related diseases and food
insecurity has been thoroughly investigated . Individuals
from food-insufficient households have significantly higher
odds of having poor functional health, restricted activity
and multiple chronic conditions (e.g. obesity, heart disease,
diabetes and high blood pressure)®®. Also, food insecu-
rity has been associated with major depression, distress
and having poor social support®!?. Furthermore, food
insecurity has been consistently associated with health
problems in young children and toddlers"1?,

Since the beginning of the COVID-19 pandemic, lock-
down measures have disrupted food systems globally
and altered availability and access to healthy foods'?.
Early reports warned about the potential repercussions
of interrupted food chains’'®. Lockdowns have been
slowing harvest and impacting food industries, including
the closure of businesses, burying perishable food products
or dumping milk by farmers'?. As a result of the supply
chain disruption and the increasing consumer demand,
the prices of basic foods have begun to rise’'?’, which could
negatively affect people’s access to healthy foods and con-
tribute to food insecurity and malnutrition'®. Furthermore,
the unavailability or reduced affordability of healthy foods
might lead to greater consumption of ultra-processed and
canned foods, which, combined with reduced physical
activity, could worsen obesity and other diet-related non-
communicable disease.

While there is no doubt that COVID-19 lockdown
measures might affect food security and nutrition, the impli-
cations of these lockdowns on the availability and
accessibility of healthy food worldwide are poorly docu-
mented. Therefore, it is imperative to document the
impacts of COVID-19 lockdowns on food security, includ-
ing availability, accessibility and coping mechanisms, in
different regions of the world. The current study was under-
taken to investigate the perceived effects of COVID-19
lockdown measures on food availability and accessibility
and key strategies that participants used to cope with those
measures.

Methodology

Development of the questionnaire

The data used in the current study were collected through
an online questionnaire. The questionnaire was developed
using existing assessment tools and drawing on the
expertise of the research team. The questionnaire (in
English) was adapted from the World Food Programme’s
Emergency Food Security Assessment'” and the Coping
Strategy Index"® and incorporated questions about food
access, dietary changes and coping mechanisms during
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the COVID-19 pandemic. Then, the draft questionnaire
was sent electronically to ten experts in nutrition, food sci-
ence, public health and epidemiology to check the rel-
evance, format and order of the questions. The team of
experts were based in Burkina Faso, Canada, Ethiopia,
France, Kenya, Morocco and Zambia. The final version of
the questionnaire was translated into French and Arabic. It
was structured to document the following areas: (i) govern-
ment confinement and lockdown measures; (ii) food
access; (ii) dietary and nutritional changes and (iv) socio-
demographic information of the respondents.

Piloting and sampling

The questionnaire was created and administered via
Google Forms. The questionnaire was sent electronically
to a small number of volunteers from various countries
(n 25) so that we may verify the content’s validity of the
questions and make amendments to the wording and posi-
tioning of the questions. In addition, the study team and the
volunteers explored the sensitivity of the questions regard-
ing specific dietary and lifestyle practices such as alcohol
consumption, smoking and physical activity.

The link to the finalised survey was shared widely using
diverse digital tools including email, Twitter, Facebook,
WhatsApp and Reddit. In order to maximise participation
and increase the response rate, a number of strategies were
used to spread the information regarding the survey, par-
ticularly via national and international nutrition societies
and networks. A bulk email was circulated to members with
an active email account containing a link to the online sur-
vey. A reminder notice was sent via email in the following
weeks to increase the response rate.

Data management

Coded data with no personal identifier were collected,
exported and stored in password-protected computers.
The data were used only for the intended research pur-
poses and only the research team had access to it. The team
checked the levels of completion by region and used this
data to decide whether focus should be put on specific
regions to recruit more participants.

Data analysis

Descriptive statistics were used to characterise the
responses. Responses were analysed by geographical sub-
regions. All the statistical analyses were performed using
Stata 14.0 (StataCorp.).

Results

From May to June 2020, a total of 1075 respondents from
eighty-two countries completed the questionnaires in
English (62-4 %), in French (36-0 %) and in Arabic (1-65 %).
Respondents with missing entries (2 13) and duplicates
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Table 1 General characteristics of the study participants (n 1029)
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North West East Southern Western North
Africa Africa Africa Africa Europe America Other Total

Total (n) 136 251 146 83 172 105 136 1029
Gender (%)

Female 63-2 375 49.3 783 535 62-0 51.5 52-9

Male 35-3 59-8 50-0 21.7 42.4 34.3 471 44.9

Undisclosed 1.47 2.79 0-68 0 4.07 3-81 1.47 214
Location (%)

Rural 2:.21 6-37 171 4.82 19-8 23-8 132 12.2

Suburban 1.47 1-59 2.05 3-61 4-65 18-1 3-68 4.28

Urban 96-3 92.0 80-8 91-6 75-6 58-1 831 836
Age

1st quartile 27.0 30-0 28-0 280 28.0 33.0 30-0 29-0

Median 33-0 34-0 34.0 370 33.0 40-0 35-0 35-0

3rd quartile 40-5 41.0 42.0 42.0 40-5 48-0 40-0 42.0
Education (%)

Primary 0 0-4 1.37 0 0-59 0 0 0-39

Secondary 3-68 4.78 4-11 9.76 11.2 11.5 5-15 6-73

University degree 316 275 507 53.7 42.9 471 39.0 395

Master or PhD 64.7 67-3 438 36- 45.3 414 55-9 53-4
Employment (%)

Student 140 5.98 342 2-41 128 3-81 515 7-19

Employed 80-2 89-6 84-3 892 791 781 897 84.7

Retired 2:21 04 2.05 3-61 2-33 4.76 2-21 2-14

Unemployed 147 3-59 7-53 4.82 5.23 7-62 2.21 4.47

Unemployed due to 2:21 0-4 2.74 0 0-58 5-71 0-74 1.55

COovID

Household income in USD

First quartile 652-5 200 200 300 2000 3150 420 392.5

Median 1600 500 590 1400 3600 8250 1000 1300

Third quartile 3000 1000 1500 2500 8000 32 500 3000 3900
COVID-19 security measures

Travel ban (%) 978 94-4 856 100 837 743 70-6 87-1

Lockdown (%) 816 80-1 86-3 819 140 124 33-8 572

Social distancing (%) 94.9 96-4 96-6 95.2 98-8 100 98-5 972

Home confinement (%) 95-6 494 51-4 89-2 77-3 56-2 69-9 671

Closed fast-foods (%) 80-2 57-0 48-6 723 733 58-1 53.7 62-5

Closed supermarkets (%) 7-35 379 6-85 121 4-65 5-71 14.7 155

(i.e. repeat respondents) (2 33) were excluded from the
analysis.

Table 1 summarises the characteristics of the 1029
respondents. The largest number of respondents were from
West Africa (24-4 %), followed by West Europe (16-7 %),
East Africa (14-2 %), North Africa (13-2 %), North America
(10-2%) and Southern Africa (8-07 %). Respondents had
a median age of 35 years, were mostly living in urban areas
(83-4 %), were married (51-8 %), had graduate education
(847 %) and female respondents represented 52-9 %. A
total of 85% of the respondents were employed, while
7-2% were students. Respondents in North America
reported the highest loss of jobs due to the COVID-19 pan-
demic (5-7 %).

Respondents reported that various security measures
were in effect in their respective locations, and most
(627 %) reported that they stockpiled food in anticipation
of food shortages during the COVID-19-related lockdowns
(Table 2). Cereals were the most stockpiled items (59-5 %),
followed by legumes (48-8 %) and canned goods (38:8 %).
Perishables like fruits and dairy products were stockpiled
by fewer people. Geographically, more people from
North America stockpiled food overall (76-2 %), especially
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canned goods (66-7 %). More people from West and East
Africa particularly stockpiled cereals (77-7 and 74-7 %,
respectively).

Respondents reported that the prices of food items
increased during the lockdowns; the most commonly
affected food groups were fruits and vegetables, cereals
and meat (Table 3). Increased prices of staples like cereals
were most commonly reported in African countries; 77-4 %
in East Africa, 61-4 % in West Africa and 54-2 % in Southern
Africa. Price increases have been identified as an obstacle
to food acquisition by 32-7 % of respondents (Fig. 1). The
impact of food price increase on food acquisition was more
commonly reported by respondents in African countries,
especially in East Africa (582 %).

The restrictive security measures instituted during the
early months of the pandemic have affected the dietary
habits of the respondents. The most commonly reported
issue was access to a lesser variety of foods (Table 4), par-
ticularly in North America (74:3 %) and East Africa (63-7 %).
Food quality and quantity were also a common concern,
especially in East Africa (514 and 61-6 %, respectively).
In order to counteract the effect of the restrictive public
health measures on their diet, people resorted to alternative
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Table 2 Relative frequencies of respondents who stockpiled food during the COVID-19 pandemic during April and May 2020
North Africa West Africa East Africa Southern Africa Western Europe North America Other Total
Total (n) 136 251 146 83 172 105 136 1029
Purchased more food due to 419 713 67-1 61.5 61-1 76-2 55.2 62.7
COVID-19 (%)
Stockpiled cereals (%) 50-7 777 747 398 40-1 56-2 57-4 59.5
Stockpiled meat (%) 29-4 42.2 36-3 45.8 22.7 43-8 36-0 36-1
Stockpiled dairy (%) 184 45.4 16-4 14.5 872 20-0 30-9 24.6
Stockpiled legumes (%) 43-4 55.0 69-2 374 35-5 48-6 44.9 48-8
Stockpiled fruits (%) 154 20-3 233 22.9 7-6 305 19-1 19-1
Stockpiled vegetables (%) 213 42.2 29-5 33.7 14-0 371 309 30-2
Stockpiled canned 35-3 39-8 16-4 41.0 44.8 66-7 33-8 38-8
products (%)
Stockpiled sweets (%) 191 18.7 137 15.7 14.5 24.8 199 17.9

Table 3 Relative frequency of people having experienced increasing prices in certain food groups, alcohol and cigarettes during the

COVID-19 pandemic

North Africa West Africa East Africa Southern Africa Western Europe North America  Other Total
Total (n) 136 251 146 83 172 105 136 1029
Cereals (%) 24.3 61-4 77-4 54.2 25.0 28-6 50-7 47-3
Dairy (%) 8-82 375 45.9 50-6 198 41.9 41.9 34.0
Fruits and veggies (%) 43-4 62-6 65-8 627 297 324 58-8 51.4
Meats (%) 272 53-4 50-0 62.7 24.4 61-9 471 45.4
Legumes (%) 287 52.2 67-1 470 16-9 18-1 40-4 39-8
Oils and fats (%) 140 39-8 521 54.2 14.0 18-1 346 321
Sweets (%) 9-56 36-3 50-7 51.8 140 124 39-0 302
Alcohol (%) 12.3 11.7 15.7 25.0 7-38 111 23.0 12.8
Cigarettes (%) 6-56 4.04 9-8 25.0 4.7 4.94 6-90 6-00
70 -
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Fig. 1 Relative frequency of people whose food acquisition has been affected by price increases during COVID-19

approaches such as relying on other foods (49-2 %) or reduc-
ing portion sizes (30-3 %) (Table 4). These coping mecha-
nisms were more frequent in African countries, especially
East Africa where more respondents reported having to bor-
row food (32-9 %), reduce portion sizes (50-7 %), reduce the
number of meals (45-9 %) and/or rely on food aid (18-5 %).

Vulnerable groups reported challenges in acquiring
adequate foods (Table 5), especially people living with
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chronic diseases (20-2 %), the elderly (17-3 %) and chil-
dren (14-5 %).

Discussion
In the current study, we documented the changes in food

accessibility and availability globally as a result of the
COVID-19 pandemic lockdowns which restricted the
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Table 4 Aspects of food insecurity experienced by the study participants and coping mechanisms adopted during the COVID-19 pandemic

North West East Southern Western North
Africa Africa Africa Africa Europe America Other  Total
Total (n) 136 251 146 83 172 105 136 1029
Aspects of food insecurity
Difficulty accessing drinking 1-47 11.6 199 8:43 1.16 4.76 14.0 9.04
water (%)
Lesser variety of food (%) 191 41.0 63-7 61-5 56-4 74-3 52.2 50-4
Food of less quality (%) 10-3 291 51-4 26-5 209 381 375 30-2
Lesser quantity of food (%) 8.82 359 61-6 51.8 40-7 49.5 33-8 392
Subject to food rationing (%) 6-62 14.3 192 277 7-56 7-62 16-9 13-6
Food less accessible (%) 16-2 239 390 15.7 12.8 25.7 20-6 22.3
Not having any food all day (%) 5-47 9-56 24.7 4.82 2-33 9.52 11-0 979
Eating less frequently (%) 19-5 231 45.9 31-3 1141 29-5 26-5 25.7
Coping mechanisms
Relying on less preferred 289 402 67-1 67-5 43-6 65-7 48-5 49.2
food (%)
Borrowing food (%) 12.5 14.3 329 16-9 13-4 124 17.7 170
Food credit (%) 109 139 36-3 181 4.-65 191 14.7 16-2
Reducing portion sizes (%) 195 28-3 50-7 34-9 19-8 314 31-6 30-3
Adults restricting themselves (%) 7-03 231 42.5 181 5-81 10-5 191 18.7
Reducing number of meals (%) 195 231 45.9 313 111 29.5 26-5 25.7
Food aid (%) 3-91 8-76 185 6-02 4-65 9-52 5-88 8-33
Table 5 Vulnerable groups whose diets have been affected by COVID-19 restrictions
North Africa West Africa East Africa  Southern Africa Western Europe  North America Other  Total
Total (n) 136 251 146 83 172 105 136 1029
Infants 4.41 8-37 185 7-23 0-58 5.71 11-8 8-07
Children 0-15 159 35-6 15.7 291 6-67 18-4 14.5
Pregnant women 5.88 13.2 322 13-3 1.16 3-81 16-2 12-3
Breastfeeding women 2:94 124 30-1 9-64 0-58 3-81 13.2 10-7
Elderly 9-56 159 37-0 193 6-98 10-5 235 17-3
People with NCDs 10-3 199 411 241 111 152 21.3 20-2

movement of people and goods. Specifically, we have
shown that the lockdowns were accompanied by a
reduced food diversity, a change in places where food
was acquired and an increase in the stockpiling of cereals
and other non-perishable foods (e.g. canned goods). In
addition, our findings showed geographical disparities in
the fluctuation of food prices and the nature of coping
mechanisms during the COVID-19 pandemic.

Our study is one of a handful of studies documenting
changes in food accessibility and availability during the
early months of the COVID-19 pandemic and confirms
the global impact of lockdowns on food availability and
accessibility. Participants reported experiencing some
forms of food insecurity, with over 50 % having access to
lesser varieties of food, up to 74 % in North America. A
study on the early impact of COVID-19 in the USA suggests
that there was nearly a one-third increase (32:3%) in
household food insecurity due to COVID-19". Food inse-
cure participants experienced more challenges accessing
food and utilising coping strategies"?,

Stockpiling of cereals and canned foods
The COVID-19 lockdowns triggered the shortages of staple
foods due to bulk buying and stockpiling. Our study
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showed that, in all regions, respondents reported an
increase in stockpiling cereals, legumes and canned prod-
ucts. This may lead to a greater consumption of processed
and canned foods due to the unavailability or reduced
affordability of healthier foods. A study in Ethiopia using
macro-economic data showed that urban trade for high
value, nutritionally rich foods such as fruits and vegetables
was reduced. Additionally, post-harvest loss, market price
increases and urban demand for nutritious commodities
declined during the early days of the pandemic®®.
Consequently, dietary diversity declined. In Addis Ababa,
for example, households were consuming less fruit (81 %
declined to 60 %), meat (65 % declined to 54 %) and dairy
(56 % declined to 45 %)V,

Food prices

Participants reported changes in the price of food items,
particularly those of fruits, vegetables, cereals and meat
in African countries. Whilst it is uncertain how food prices
will evolve should the pandemic persist to the end of 2021,
it was predicted before COVID-19 that food imports may
decline by 13 % at best and up to 25 % in the worst-case sce-
nario®®?. This prediction was explained by higher transac-
tion costs and reduced domestic demand. A decline in
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imports can lead to increased prices and a shortage of basic
consumer goods, which may result in an increased inflation

in some countries‘??,

Dietary and lifestyle changes

Findings of this multi-country survey support previous find-
ings of reported COVID-19-related dietary changes®®. For
example, Scarmozzino and Visioli®® reported that about
50 % of adult respondents modified their diet during the
lockdown, with 46:1% eating more and 19-5% having
gained weight. A global survey including 1047 respondents
from Asia (36 %), Africa (40 %), Europe (21 %) and other
regions (3 %) reported unhealthier food consumption pat-
terns including changing types of food, compulsive eating,
snacking between meals and increased number of main
meals during lockdown®®. Lockdowns may have resulted
in an increased use of alcohol and other substances due to
solitude. However, rules regarding the access and purchase
of alcohol differed by country. For example, in South
Africa, the lockdown included a ban on alcohol and ciga-
rette sales. Interestingly, other studies reported a decrease
in alcohol consumption®¥2%,

Health implications

In the current study, some participants reported having
trouble accessing drinkable water, eating less frequently
and subject to reduced food diversity and quality. These
changes can affect nutritional status, health and well-
being®®. Indeed, the nutritional status of individuals is
associated with their capacity to resist infectious diseases;
it is well known that the immune system is affected by mal-
nutrition®. Nutrient intake has a definite relationship with
antibody synthesis and the development of the immune
system®”. Consequently, a compromised nutritional status
could lower the body’s ability to resist COVID-19 infection.
Additionally, unhealthy dietary choices accompanied by a
sedentary lifestyle could increase the incidence of non-
communicable diseases. COVID-19 lockdowns have been
associated with a more sedentary lifestyle®®® which could
increase the risk of obesity and related non-communicable
diseases. However, a study conducted in Italy with 3533
participants reported that although 48-6 % of respondents
perceived themselves as having gained weight, 38-3 %
reported an increase in physical activity, especially body
weight training, while 15 % of respondents reported pur-
chasing organic fruits and vegetables and 3 % reported quit-
ting smoking®”. The overall health impact of COVID-19
lockdowns may only be apparent in the long-term.

Policy implications

During crisis, the first action should be to create emergency
livelihoods and food assistance intervention to guarantee
food access to the most vulnerable. Emergency livelihoods
is an adaptation of livelihood intervention to respond to the
immediate need of the most vulnerable populations in
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times of crisis. Examples of interventions include emer-
gency short-term employment/cash-for-work tailored to
COVID-19 prevention measures such as building and reha-
bilitating sanitation of public areas, disinfection and clean-
ing of public buildings, provision of food assistance and
financial grants for the most vulnerable households.
COVID-19 has created new vulnerable groups such as cas-
ual workers, small business owners and private sector
employees who lost their jobs and income. The list of bene-
ficiaries of food and social assistance programmes should
be adjusted to include these new vulnerable groups. The
changes in food prices affect these new vulnerable groups;
therefore, policies to improve access to nutritious foods are
important. Additionally, as the COVID-19 pandemic per-
sists, the provision of food assistance may not be sustain-
able. It is, therefore, important to promote long-term
livelihood and resilience building solutions that will help
the vulnerable to start economic activities and to sustain
livelihoods and be self-sufficient.

Sustained progress towards achieving the sustainable
development goals may help combat current and future
crises®”. The ongoing global agenda for food systems
transformation, which aims to accelerate the achievement
of sustainable development goals, should consider policy
measures that facilitate immediate access to food for the
most vulnerable and provide social protection programmes
together with efficient food distribution in time of crisis.
Governments should promote and develop capacities for
innovative food distribution approaches such as the estab-
lishment of food hubs, mobile sales and e-commerce plat-
forms or informal networks.

The rise in the price of the most nutritious food groups,
such as fruits and vegetables, alongside reduced physical
activity, due to home confinement and unemployment,
may increase the prevalence of overweight and obesity
and related non-communicable diseases. Access to accu-
rate food price information should be prioritised as a policy
response, in addition to instituting price control measures
that aim to reduce the burden on the most affected.
Further, governments should enhance food price monitor-
ing and strengthen enforcement of violation of food price
regulations. Food production, distribution and marketing
should be monitored using rapid and repeated assessment
tools in order to provide real-time information to evaluate
the impacts on food security and inform post-COVID-19
recovery and management of future crises. The information
can be disseminated through different channels including
radio and social media. Such information provides oppor-
tunities for awareness campaigns on good food hygiene
practices and nutritive value of different foods together
with COVID-19 preventive measures.

Overall, while governments should be taking actions to
mitigate the negative effects of restrictive measures on
accessibility to nutritious food, maintaining social distanc-
ing measures will help prevent the food systems processes
from becoming a source of propagation of the disease itself.
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Our study has several strengths, including the use of
empirical data and the ability to analyse data from diverse
geographical regions. Nevertheless, the main limitation of
our study is that our sample included mainly respondents
with Internet access, high degrees and jobs, criteria that
would somewhat constitute a middle class. Therefore,
our results cannot be widely extrapolated beyond the
scope of the current study. Interestingly, for some countries
and regions, the fact that we observed high levels of food
insecurity as a result of COVID-19 lockdowns among those
in the population who are employed might be considered
an indicator that the situation is probably worse in the
lower economic strata of these populations. Also, it is likely
that the food classifications used in the current study might
not have the same definitions across countries. It is possible
that the selection by the respondents of food items such
as sweets or dairy may relate to diverse food items across
countries. Likewise, other terms such as rural and
urban may have different definitions across countries.
Additionally, the country and regional differences in
lockdown measures and food systems may mean popu-
lations may not experience these measures in the same
manner and the coping mechanisms may also vary.

In conclusion, food insecurity has been recorded in all
surveyed countries; participants reported struggling with
insufficient and inadequate food. Alongside reduced physi-
cal activity due to home confinement and unemployment,
there is a great risk that the repercussions might include an
increased prevalence of non-communicable diseases and
malnutrition. The data presented in the current study
highlight the fragility of global food systems during the
COVID-19 pandemic. There is an urgent need to rethink
how we produce, process, market and consume our food
to create more sustainable and resilient food systems that
protect livelihoods in the face of vulnerabilities and crises,
which may impact people’s ability to have access to
healthier diets.

Subsequent surveys should also be planned in all coun-
tries in order to assess the impact of all the circumstances
related to COVID-19 on populations’ health and nutritional
status.
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