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Abstract 

Background  In Africa, approx. 675 million people were at risk of food insecurity. COVID-19 pandemic is likely to have 
exacerbated this situation, by damaging populations’ access to and affordability of foods. This study is aimed at esti-
mating the impacts of the COVID-19 pandemic on availability and prices of essential food commodities at 20 large 
markets in Ghana.

Methods  Data on food availability and food retail prices collected through weekly market-level data dur-
ing the period from July 2017 to September 2020 were used in this study. We performed interrupted time-series 
analyses and estimated the percentage increases between the observed and predicted food prices by food group 
and by region to assess the impact of COVID-19 pandemic on food prices.

Results  As a result, the impact of COVID-19 on food availability was limited. However, the results of interrupted time-
series analyses indicate a significant increase in overall mean food prices in Greater Accra, Eastern and Upper East 
regions. It was also found that mean price of starchy roots, tubers and plantains significantly increased across regions.

Discussion  The impact of COVID-19 pandemic on food availability and prices was significant but varied by food type 
and regions in Ghana. Continuous monitoring and responses are critical to maintain food availability and affordability.
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Introduction
Globally, more than 700 million people had been infected 
by coronavirus disease 2019 (COVID-19), with about 1.9 
million people having died as of 11th January 2021 [1]. 
The first COVID-19 case in Sub-Saharan Africa was con-
firmed in Nigeria on 25th February 2020. The COVID-19 

pandemic has already caused considerable hardships in 
Low and Middle-Income Countries (LMICs), affecting all 
aspects of populations’ daily life such as health, employ-
ment, education, and food security [2–6]. For example, 
LMICs have reported greater disruptions in essential 
health services than high-income countries [5]. Employ-
ments and income sources of 150 million Africans are at 
risk during the COVID-19 pandemic [6, 7].

Prior to the onset of the COVID-19 pandemic, approxi-
mately two billion individuals globally suffered from 
moderate or severe food insecurity in 2019 [8]. Among 
them, 675 million were in Africa [8]. From 2016 to 2018, 
African countries imported about 85% of their food 
from countries outside the continent. The COVID-19 
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pandemic and its prevention measures, such as lockdown 
restrictions, stay-at-home orders, mass quarantine, and 
transportation halts, could potentially exacerbate food 
insecurity situations [9, 10]. According to the prelimi-
nary assessment, an additional 83 to 132 million people 
were estimated to be malnourished by the COVID-19 
pandemic, globally [8]. Countries such as Bangladesh, 
Brazil, China, India, and South Africa reported increased 
risks of food insecurity due to the COVID-19 pandemic 
[9–14]. In Bangladesh, the number of households having 
food insecurity situation increased by 51.7% during the 
lockdown [14]. In Kenya and Uganda, the proportions of 
respondents experiencing food insecurity increased by 
38% and 44%, respectively, compared to a normal period. 
Households with low income faced more severe situation 
of food insecurity in both countries [15]. Two studies in 
Brazil and China showed variations of the COVID-19 
impact on food prices on the market by food commod-
ity and by province [12, 16]. The outbreak may lead to 
price increases in certain food items as a result of social 
panic, while the prices of other foods may decrease due 
to reduced demand during quarantine and limited social 
activities.

There is a critical need to assess the realities in the field 
regarding food availability and affordability in Ghana. 
Therefore, this study aims to estimate the impacts of the 
COVID-19 pandemic on availability and affordability of 
essential food commodities in large markets in Ghana, by 
food group and by region. The hypothesis of this study is 
that regions with a high number of COVID-19 cases have 
reduced availability and affordability of essential food 
commodities in Ghana.

COVID‑19 in Ghana and response
Ghana recorded its first case on 12th March 2020. 
Since then, the number of confirmed COVID-19 cases 
increased to about 171,000 as of July 2023 according to 
WHO Health Emergency Dashboard [17]. The Govern-
ment of Ghana introduced several measures to prevent 
COVID-19 transmission from further spreading, rang-
ing from closure of national borders to partial lockdown 
restriction of some parts of the country, and banning of 
social and public gatherings [18]. Prior to the closure 
of national borders, all arriving travelers were compul-
sorily quarantined for 14  days and tested for a possible 
COVID-19 infection. A three-week partial lockdown was 
imposed in Greater Accra Region and Ashanti Region, 
starting from 30th March 2020. Market traders involved 
in the production, distribution, and marketing of food 
were exempted from this partial lockdown, as market-
places provide essential feeding services to citizens daily. 
They were also an important income source for sustain-
ing the livelihoods of traders, their families as well as 

porters and truck pushers. While marketplaces remained 
open for business, the Ghana Police Service and Ghana 
Armed Forces were deployed to enforce the lockdown. 
The Ghanaian authorities requested individuals to pur-
chase food items in their neighborhood markets during 
the lockdown to avoid heavy traffic and congestion in 
larger markets [18]. However, the urban poor were often 
unable to comply with the lockdown directive. Addition-
ally,, staying home for three weeks was difficult for most 
of the poor population, leading to no access to affordable 
food or completely running out of money to buy food. In 
response, the Ghanian government and private organiza-
tions distributed food packages to households and com-
munities. Moreover, the state covered water bills for all 
Ghanaians for April to June 2020 [18]. Also, during this 
period, teams dispatched by the Ghana Health Service 
(GHS) conducted extensive testing and contact tracing 
within the confinement areas. For various reasons (e.g., 
hardships on people’s life due to suspension of daily 
activities and resultant lack of compliance), the lockdown 
restriction was relaxed on 24th April. While announc-
ing the easing of the restriction, the President warned 
that there would be an expanded programme of testing 
and strict enforcement of social distancing and hygiene 
protocols including compulsory wearing of face masks. 
Numerous studies have reported on the comprehensive 
and detailed COVID-19 responses in Ghana [19–22].

Methods
This study conducted an interrupted time series analysis, 
utilizing the weekly market surveillance, to estimate the 
impacts of the COVID-19 pandemic on availability and 
affordability of essential food commodities in large mar-
kets in Ghana.

Data collection
The primary data source for this study was the dataset on 
food availability and retail prices of essential food com-
modities from weekly market surveillance, conducted 
during the period from 22nd July 2017 to 30th September 
2020 by the Ministry of Food and Agriculture (MoFA). A 
total of 21 essential food commodities were traced in the 
surveillance system: millet, soya bean, white maize, yel-
low maize, cowpea, sorghum, rice, cassava, white yam, 
puna yam, cocoyam, apentu plantain (local name), apem 
plantain(local name), gari (i.e., a fine to coarse granular 
flour made from cassava tubers), onion, tomato, chicken, 
eggs and their products, fish (mackerel), dried pepper, 
and fresh pepper. These commodities are further cat-
egorized into eight food groups as defined by the Food 
and Agriculture Organization of the United Nations [23]. 
Table  1 shows the essential food commodities by food 
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group. Food retail prices were measured in Ghanaian 
Cedi (GH₵: the local currency) per kg.

The food monitors and data collection officers involved 
in this surveillance are from MoFA and the Ministry of 
Local Government and Rural Development. They were 
recruited based on their experience in data collection, 
fluency in the local language and familiarity with the 
local terrain.

They are trained in the use of digital tools and in 
administering questionnaires. They have weekly col-
lected data on the availability and mean prices of the 21 
essential food commodities at 20 large markets out of 
approximately 170 district and regional markets through-
out Ghana, as part of its weekly market surveillance sys-
tem. These 20 markets are located in 11 of 16 regions of 
Ghana. These 11 regions include Ashanti, Bono, Bono 
East, Central, Eastern, Greater Accra, Northern, Upper 
East, Upper West, Volta and Western Regions. Fig-
ure  1 shows the locations of 20 markets in the districts 
of Ghana. This food monitoring was conducted as long 
as food monitors were readily available and the tar-
get markets were accessible, even during the COVID-
19 pandemic. At the markets, at least 3 stores/market 
were randomly selected using simple random selection 
methodology. They checked the prices and quantities in 
the stores/markets and the timeliness and frequency of 
replenishment of the stock when it runs out, using the 
digital tools. The mean price of each essential food com-
modity at each market was calculated through simple 
average calculations.

We analyzed the weekly food availability and food retail 
price data collected between 22nd July 2017 and 30th 
September 2020 (i.e., 164  weeks in total). Note that the 
number and types of essential food commodities were 
nationally standardized and consistent across the 20 mar-
kets during the period. Data collection was not possible 
during the 1st and 2nd week of April due to the lock-
down. In addition, there was some missing data account-
ing for 8.2% of the total required number of observations, 

due to the temporary inability to employ an adequate 
number of capable food monitors. The percentage of 
missing data before the COVID-19 pandemic was 9.6%, 
while during the pandemic, it was 5.5%. The mixed-mod-
els using maximum likelihood estimation accounted for 
missing data [24].

Data analysis
The outcomes in this study were availability and retail 
prices of the essential food commodities. In this study, 
food availability is defined as a dichotomous variable 
(i.e., whether a given food commodity is available or not 
in markets). Food retail price is defined as a continuous 
variable in form of amount of GH₵ without consider-
ing inflation and deflation adjustments. This is because 
the exchange rate of GH₵ into United States Dollars 
(USD) was stable during the study period from March 
to December 2020 (i.e., GH₵ 1 equivalent to USD 0.17). 
Moreover, COVID-19 impacts were divided into two 
phases: (i) during the initial spread of COVID-19 (12th 
March ─ 31st July 2020); and (ii) after the peak of first 
wave of COVID-19 (1st August ─ 30th September 2020). 
This is because the number of newly confirmed COVID-
19 cases started declining on 1st August 2020 in Ghana 
[17]. Thus, two continuous variables related to COVID-
19 pandemic were created. One is COVID1 defined as the 
number of weeks having passed since the first confirmed 
COVID-19 case was detected on 12th March 2020. The 
other is COVID2 defined as the number of weeks having 
passed since the peak of first wave of COVID-19 on 1st 
August 2020.

For food availability, a descriptive analysis was per-
formed to show the change in the proportion of available 
ones to the total number of essential food commodities 
(= 21) between before and during the COVID-19 pan-
demic. For food retail prices, in addition to descrip-
tive analyses, two types of interrupted time-series 
analyses (ITS) (i.e., food-group-based model and region-
based model) were performed, using the mixed-effects 

Table 1  Essential food commodities by food group

Food groups No. of food items Name of commodities monitored

Legumes and their products 5 Millet, Soya bean, Maize (White and Yellow), Cowpea

Cereals and their products 2 Sorghum, Rice

Starchy roots, tubers, plantains and their products 7 Cassava, Yam (White and Puna), Cocoyam, Gari, 
Plantain (Apentu and Apem)

Vegetables and their products 2 Onion, tomato

Meat, poultry and their products 1 Chicken

Eggs and their products 1 Egg

Fish and their products 1 Fresh fish (Mackerel)

Miscellaneous 2 Dried and Fresh pepper
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linear models. ITS is the strongest quasi-experimental 
method in causal inference since it can control long-term 
time trends, account for observation-level bias and cluster-
ing and conduct stratified analyses of subpopulations. We 
accounted for autocorrelation by including autoregressive 
errors in both models. A random effect was added in each 
model to account for data clustering of markets. In addi-
tion, the models’ time variable was designed to capture 

and isolate the impacts attributable to the COVID-19 
pandemic from those associated with general inflationary 
trends. The food-group-based model includes the inter-
action terms between the variables of COVID-19 impacts 
(i.e., COVID1 and COVID2) and food group, while region-
based model includes the interaction terms between the 
variables of COVID-19 impact and regions. Systematic 
components of the two models are shown below.

Food-group-based model:

(1)
Food Priceijt = (β0 + θij)+ β1Timet + β2−11Month+ β12−18Food groupi+β19−28Regionj

+ β29COVID1ijt + β30COVID2ijt + β31−37Food groupi × Timet

+ β38−44Food groupi × COVID1ijt + β43−49Food groupi × COVID2ijt

θij ∼ N 0, σ 2
0

Fig. 1  Districts in which 20 large markets are located
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Region-based model:

where,

Food Priceitc Food retail price (GH₵) of ith food commodity 
per kg in jth market at tth week

β0 + θ0ij Intercept of ith food commodity in jth market 
at time zero

Time Number of weeks since 22nd July 2017 (min 0 ─ 
max 164) in the reference region

Month Dummy variables for 11 months of calendar year 
(Reference category: January)

Food group Dummy variables of seven groups (Reference 
category: Legumes and their products)

Region Dummy variables of ten regions (Reference cat-
egory: Bono East region)

COVID1 Number of weeks having passed since the first 
confirmed COVID-19 case was detected on 12th 
March 2020, which captures the progression 
of the COVID-19 pandemic from its onset

(2)
Food Priceijt = (β0 + θij)+ β1Timet + β2−11Month+ β12−18Food groupi+β19−28Regionj

+ β29COVID1ijt + β30COVID2ijt + β31−40Regionj × Timet

+ β41−50Regionj × COVID1ijt + β51−60Regionj × COVID2ijt

θij ∼ N
(

0, σ 2
0

)

COVID2 Number of weeks having passed since the peak 
of the first wave of COVID-19 on 1st August 2020, 
which enables to distinguish the pandemic’s 
continuing effects on food prices after the peak 
of the first wave

Food group × Time Interaction terms between Food group and Time

Food group × COVID1 Interaction terms between Food group and COVID1

Food group × COVID2 Interaction terms between Food group and COVID2

Region × Time Interaction terms between Region and Time

Region × COVID1 Interaction terms between Region and COVID1

Region × COVID2 Interaction terms between Region and COVID2

By applying the two models, we predicted prices of the 
essential food commodities with and without COVID-
19 pandemic from 12th March to 30th September 2020. 
We hypothesized that the COVID-19 pandemic did not 
occur as a counterfactual. It means that the fixed effects 
and interaction terms of COVID1 and COVID2 are set 
as 0. We further calculated the percentage increases 
between the observed and predicted food prices by food 

Fig. 2  Changes in the proportion of available essential food commodities
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group and by region. Supplement files 1 and 2 show the 
model fitting of the two models. All the statistical analy-
ses were performed by using R (Foundation for Statistical 
Computing, Vienna, Austria).

Results
Food availability
Figure 2 shows time series changes in availability of the 
essential food commodities at 20 study markets in 11 
regions from 22nd July 2017 to 30th September 2020. The 
proportions of available one to total number of the essen-
tial food commodities (= 21) before and after March 2020 
were 87.9% and 88.1% on average, respectively. Overall, 
88% of 21 essential food commodities (i.e., 18–19 com-
modities) continued to be available at the 20 market 
regardless of occurrence of the COVID-19 pandemic. 
Also, Supplement file 3 provides the change of propor-
tion of food availability by food group.

Food affordability by food group
Figure 3 shows the changes in weekly mean retail prices 
of overall and individual food groups from July 22nd, 

2017, to 30th September 2020. Overall mean retail price 
of all the eight food groups continued to increase after 
detection of the first confirmed COVID-19 case on 12th 
March 2020 the peak of first wave of COVID-19 on 1st 
August (Fig.  3 (a)). After the peak, the mean price of 
overall food groups decreased (Fig.  3 (a)). This overall 
food price reduction was primarily attributed to greater 
reduction in mean prices of starchy food group (starchy 
roots, tubers, plantains and their products) and eggs and 
their products (Fig. 3 (d) and (g)). The overall mean price 
as of 30th September was higher systematically than that 
as of 12th March 2020, the date of detection of the first 
confirmed COVID-19 case (Fig. 3 (a)). Food prices at the 
retail level also showed variations across different food 
groups, as shown in Fig. 3 (b)-(i).

Table  2 presents the result of the interrupted-time 
series analysis with the interaction terms between 

Fig. 3  Changes in mean observed and predicted prices of essential food commodities by food group
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COVID-19 phases and food groups. Being accounted 
for regions, seasonality, and inflation over time, a sig-
nificant increase in the mean prices of the starchy food 
group during the initial five-month spread of COVID-
19 was observed. Subsequently, during the two-month 
period following the peak of the first wave of COVID-
19, there was a significant decrease in the prices of this 
food group. Table 3 presents the percentage increases 

by food group between observed and predicted prices 
under the counterfactual assumption that the COVID-
19 pandemic had not occurred. During the initial 
spread of COVID-19 pandemic from 12th March to 
31st July 2020, observed mean food price of starchy 
food group was 50.5% higher (95% CI: 8.9 – 143.4) than 
predicted one. Despite its drop during the two-month 
period after the peak of first wave of COVID-19, mean 
price of starchy food group was 59.4% higher (95% CI: 
15.4 – 157.6) than predicted one. Mixed results of per-
centage increases were found in the other food groups, 
too. Also, Supplement file 4 provides full results of 
interrupted time-series analysis with the interaction 
between food group and COVID-19 impacts.

Food affordability by region
Figure 4 shows the changes in weekly mean overall food 
prices of each region from July 22nd, 2017, to 30th Sep-
tember 2020. In Greater Accra Region where the national 
capital is located, food prices significantly increased dur-
ing the initial spread of COVID-19 and decreased dur-
ing the two-month period after the peak of first wave of 
COVID-19. COVID-19 pandemic is likely to have signifi-
cantly increased the food prices also in Eastern Region 
during its five-month initial spread. Interestingly, food 
prices in the Upper East Region significantly increased 
only during the two-month period after the peak of first 
wave of COVID-19.

Figure  5 presents the percentage increases by region 
between observed and predicted prices under the coun-
terfactual assumption that the COVID-19 pandemic 
had not occurred. The overall mean price of all the food 
groups in Eastern Region during the five-month initial 
spread of COVID-19 was 30.7% (95% CI: -2.5 – 98.3) 

Table 2  Results of interrupted time-series analysis with the 
interaction between food groups and COVID-19 impacts

a Controlled by time, seasonality, and Regions
b  < .001

Coefficientsa SE

Reference group: Legumes and their products
  COVID1 0.004 0.018

  COVID2 0.009 0.054

Interaction between COVID-19 impacts and food groups
  Cereal × COVID1 0.029 0.030

  Cereal × COVID2 -0.033 0.088

  Starchy × COVID1 0.123b 0.023

  Starchy × COVID2 -0.284b 0.070

  Vegetable × COVID1 0.041 0.033

  Vegetable × COVID2 -0.075 0.100

  Meat × COVID1 -0.068 0.043

  Meat × COVID2 0.037 0.130

  Egg × COVID1 0.051 0.043

  Egg × COVID2 -0.123 0.13

  Fish × COVID1 -0.026 0.044

  Fish × COVID2 0.019 0.134

  Miscellaneous × COVID1 -0.020 0.034

  Miscellaneous × COVID2 -0.067 0.103

Table 3  Percentage increases in food prices by food group between observed price and predicted price under the counterfactual 
assumption that COVID-19 had not occurred

Food group Initial-spread of COVID-19
(16th March to 31st July 2020)

After the first wave peak
(1st August to 30th September 2020)

% increase 95% CI % increase 95% CI

Lower Upper Lower Upper

Legumes and their products 1.48 -25.03 56.99 4.52 -22.71 61.34

Cereals and their products 7.98 -14.39 46.17 14.83 -9.73 57.73

Starchy roots, tubers, plantains and their 
products

50.48 8.90 143.39 59.39 15.39 157.64

Vegetables and their products 9.79 -12.58 47.56 13.78 -9.56 53.33

Meat, poultry and their products -5.09 -14.54 6.72 -8.98 -18.24 2.65

Eggs and their products 15.58 -20.08 108.74 18.74 -18.19 116.43

Fish and their products -1.65 -12.16 11.71 -2.53 -12.98 10.77

Miscellaneous -0.88 -7.50 6.76 -3.16 -9.40 4.00
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higher than the predicted one. Similarly, overall mean 
food price during the two-month period after the peak of 
first wave of COVID-19 was 31.9% (95% CI: 2.7 – 84.3) 
and 13.0% (95% CI: -1.7 – 32.9) higher than predicted 
ones in Upper East Region and Greater Accra Region, 
respectively. Also, Supplement file 5 provides full results 
of interrupted time-series analysis with the interaction 
between regions and COVID-19 impacts.

Discussion
Food availability
Though the greater proportion of essential food com-
modities available on the market (approx. 88%) was sus-
tainably ensured regardless of the COVID-19 pandemic, 
there was a slight drop at the beginning of the initial 
spread of COVID-19 (i.e., from mid-March to mid-June 
2020). Note that this fluctuation between mid-March and 
mid-June 2020 aligns with the seasonal trend in the pre-
vious two years before the COVID-19 pandemic (Fig. 2). 
An increase in the proportion of essential food com-
modities after mid-June 2020 also aligned with the sea-
sonal trend during the last two years. Thus, these changes 
in food availability are more likely attributed not to the 
COVID-19 pandemic but to normal agricultural seasonal 
activities in Ghana (i.e., sowing and growing in March – 
June; and harvesting in July—September).

The results of our study indicate that the impact 
of the COVID-19 pandemic on food availability was 
limited in Ghana, likely due to the well-established 
system of local production of essential food commodi-
ties. Generally, food production in Ghana increased in 
2019 compared to 2018 [25]. Although Ghana largely 
depends on imports for its rice supply (60%) [26], rice 
is storable for more than one year. Moreover, it appears 
that the COVID-19 pandemic did not trigger major 
behavioral changes among farmers in their agricultural 
activities in 2020 (e.g., sowing, growing, and harvest-
ing). Although the lockdown restriction affected sup-
plies of agricultural inputs across the country for a 
short period, the production process of major staple 
foods was not significantly affected. Farmers contin-
ued to plant during the major sowing season for major 
crops like maize and millet (June to August) after the 
lockdown restriction was relaxed. Ghana’s Strategic 
Policy of Investing in Food and Jobs ensured that farm-
ers continued to receive agricultural inputs such as 
certified seeds, fertilizers, mechanization, and exten-
sion services. In addition, the government did not 
apply the border closure to goods, supplies, and cargo, 
thus ensuring a continuous flow of agricultural com-
modities [18].

Fig. 4  Changes in mean observed and predicted prices of essential food commodities by region
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Food affordability by food group
This study found a significant increase in the food retail 
prices of starchy food groups (such as starchy roots, 
tubers, plantains, and their products), particularly dur-
ing the initial five-month spread of COVID-19. Despite 
the significant price drop during the two months after 
the peak of first wave of COVID-19, the mean prices 
remained higher than those predicted under the coun-
terfactual assumption that the COVID-19 pandemic had 
not occurred.

Starchy roots, tubers, and plantains, which are con-
sumed at a high rate in Ghana, are locally produced but 
have a high rate of perishing, while cereals and legumes 
can be stored for a longer period. The movement restric-
tions and the economic slowdown caused by the lock-
down made it challenging for farmers to regularly access 
their farms. Consequently, a reduced total food supply 
and a higher rate of perishability likely contributed to 
higher prices of starchy roots, tubers, and plantains. In 
addition, the populations’ panic buying behaviors and 
changes in food consumption patterns led to an unex-
pected increase in their demands for main staple foods 
[2, 27]. After the first wave of the COVID-19 pandemic 

in Ghana, approximately a total of 42,000 and 12,000 
employees were laid off in May–June and August–Sep-
tember 2020, respectively (Ghana Statistical Service, 
2020). India and Pakistan also reported a reduction of 
household income around March and April [2]. Although 
income and demand for foods are closely linked in devel-
oping countries, prices of staple foods remained high. 
Households tended to purchase relatively cheaper sta-
ple foods than more expensive but more nutrient-dense 
foods. Food consumption pattern during the COVID-19 
pandemic under the difficult economic situation should 
be assessed to prevent micronutrient deficiencies among 
the poor population.

The increase in prices of starchy food groups could 
partially be attributed to their continued usual export 
to neighboring countries such as Niger, Mali, and Bur-
kina Faso. Cassava, in particular, has been rapidly gain-
ing significant commercial value in Ghana due to its 
increased demand from the Chinese-operated starch 
factories springing up in major industrial parks across 
the country. Thus, the COVID-19 pandemic, among 
several other possible factors, is likely to have contrib-
uted to the rising prices of these starchy food groups. 

Fig. 5  Percentage increases in food prices by region between observed price and predicted price under the counterfactual assumption 
that COVID-19 had not occurred
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Supplement file 4 provides the full results of interrupted 
time-series analysis with the interaction between food 
groups and COVID-19 impacts.

Food affordability by region
Market trading in Ghana heavily relies on imported 
goods and products from neighboring countries such as 
Burkina Faso and Nigeria as well as other countries such 
as China and India. Amidst the supply shortage caused 
by the global surge of COVID-19 cases, sharp increases 
in food prices were observed in urban markets across the 
country [18].

In this study, we observed that mean food prices in 
Greater Accra Region significantly increased during the 
initial spread of COVID-19, but subsequently fell in the 
two months following the peak of the first wave. The 
increase in the prices of starchy food groups largely con-
tributed to the changes in overall mean food prices (see 
Supplement file 6). Greater Accra Region was Ghana’s 
greatest epicenter of the COVID-19 pandemic, followed 
by Ashanti Region. Both regions, which underwent par-
tial lockdowns, experienced similar rapid increases in 
food prices, particularly in starchy food groups (Fig. 4 (b), 
(g) and Supplement file 6). However, the results of our 
study indicate that the overall mean food price in Ashanti 
Region was not significantly affected (Table  4). During 
the initial spread of COVID-19, some consumers likely 
increased demand for foods than usual for hoarding 
purposes. This is a typical means of contingency plan-
ning and emergency preparedness for reducing the risks 
of infection by refraining from going shopping [28] and 
for hoarding foods [29]. Such panic buying and hoard-
ing of non-perishable foods during the initial spread of 
COVID-19 were also reported in the United States and 
United Kingdom [30, 31]. While evidence of panic buying 
during the COVID-19 pandemic in Sub-Saharan Africa 
was limited, a sharp increase in food prices due to panic 
buying, disruptions in internal and external trades, and 
changes in marketing activities during the outbreak of 
Ebola virus disease were reported in Guinea, Liberia, and 
Sierra Leone [32].

Market traders in the lockdown areas (i.e., Greater 
Accra and Ashanti regions) were exempted from move-
ment restriction. However, some security officers 
restricted the movement of traders who were permitted 
to bring the items from the central markets to neighbor-
hood markets [18]. While shoppers reported that the 
traders had deliberately increased food prices to take 
advantage of panic buying, traders argued that suppli-
ers had increased the prices [18]. Further investigation is 
required to clarify the mechanism of food price increases 
during disease pandemics and emergencies. A previous 
report noted ed similar increases in food prices and its 

reasons in Guinea, Liberia, and Sierra Leone during the 
outbreak of Ebola  virus disease [32]. The situation dur-
ing the COVID-19 pandemic would be more complex 
compared to the Ebola outbreak, as the pandemic has 
resulted in global trading restrictions and shortages in 
supplies.

The Eastern Region, which borders both the Greater 
Accra Region and Ashanti Region that were two most 
suffered regions by the COVID-19 related restrictions, 
experienced a unique situation. The abrupt increase in 
food price in these neighboring regions, triggered by the 
restrictions, likely incentivized farmers and food suppli-
ers in Eastern Region to sell more foods in Greater Accra 
Region and Ashanti Region to maximize their sales and 
profits. Consequently, this would lead to food shortages 
and rising food prices within the Eastern Region itself. 
Moreover, people in the lockdown regions were required 
to purchase food items from their neighborhood mar-
kets during the lockdown. It would result in increasing 
the demand for food items and their prices in the East-
ern region [18]. Some people in Greater Accra Region 

Table 4  Results of interrupted time-series analysis on food 
prices with the interaction between regions and COVID-19 
impacts

a Controlled by time, seasonality, and food groups
b  < .05

Coefficientsa SE

Reference group: Bono East region
  COVID1 0.026 0.026

  COVID2 -0.058 0.080

Interaction between COVID-19 impacts and Regions
  Ashanti × COVID1 0.041 0.034

  Ashanti × COVID2 -0.065 0.108

  Bono × COVID1 -0.029 0.044

  Bono × COVID2 -0.002 0.136

  Central × COVID1 0.052 0.041

  Central × COVID2 -0.193 0.115

  Eastern × COVID1 0.108b 0.045

  Eastern × COVID2 -0.142 0.140

  Greater Accra × COVID1 0.075b 0.034

  Greater Accra × COVID2 -0.235b 0.103

  Northern × COVID1 0.016 0.042

  Northern × COVID2 0.006 0.120

  Upper East × COVID1 -0.002 0.038

  Upper East × COVID2 0.231b 0.114

  Upper West × COVID1 -0.004 0.046

  Upper West × COVID2 -0.083 0.144

  Volta × COVID1 -0.063 0.038

  Volta × COVID2 0.094 0.114

  Western × COVID1 0.030 0.044

  Western × COVID2 -0.017 0.137
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and Ashanti Region, in which the COVID-19-related 
restrictions were enforced, were likely to migrate to other 
regions, including the Eastern Region, due to fears of 
infection. Fear of infection has been identified as a sig-
nificant driver of population movement during the pan-
demic [33].

During the five-month initial spread of COVID-19, 
the number of confirmed cases in the northern part of 
Ghana was limited. Therefore, the Upper East Region, a 
major food-producing area in the northern part, did not 
implement lockdowns or other forms of restrictions. This 
allowed local food prices in the region to remain sta-
ble during this period. However, once restrictions were 
relaxed in Greater Accra Region and Ashanti Region, 
food suppliers likely began transporting food to these 
two most affected regions in search of greater sales and 
profits. Thus, during the two-month period after the peak 
of first wave of COVID-19, the Upper East Region would 
presumably experience intra-regional food shortages 
and, thereby, rapid food price increases due to increased 
demands from Greater Accra Region and Ashanti Region.

In addition to increases of food retail prices in some 
regions of Ghana, the COVID-19 pandemic negatively 
impacted economic growth, employment, and income [7, 
10]. In Ghana, 46% and 28% of business firms reported 
reducing wages in May/June and August/September 
2020, respectively [34]. Also, approximately a total of 
42,000 and 12,000 employees were laid off in May–
June and August–September 2020, respectively [34]. 
Consequently, it is evident that the populations’ food-
purchasing power was largely reduced. Therefore, the 
combination of increases in food prices, income loss, and 
wage reductions synchronously impaired and further 
exacerbated populations’ ability to afford food. High food 
prices, especially for the most vulnerable population, 
can lead to reduced food consumption and poor food 
security indicators [35]. A rapid assessment in Kenya 
and Uganda reported that households with low income 
were more likely to experience food insecurity during the 
COVID-19 pandemic [15].

Limitations
There are some limitations in this study. First, this study 
analyzed the data of food availability and food retail 
prices collected exclusively at 20 large markets. There-
fore, there is a certain limitation in the national repre-
sentation of the study results. Food availability and food 
retail prices at smaller markets might have been affected 
by the COVID-19 pandemic. However, it is important 
to note that changes in food availability and food prices 
at large markets are likely to have influenced those at 
smaller markets. Further investigation is recommended, 

targeting smaller markets, primarily in rural areas. Sec-
ond, 20 large markets were not randomly but purpo-
sively selected. While admitting some possible sampling 
bias, purposively sampling 20 central markets in major 
cities or districts should help the study ensure a cer-
tain level of representativeness. Third, there was miss-
ing data in our dataset. We assumed that data missing 
randomly occurred in our analysis. Also, while the over-
all availability of essential food commodities remained 
high over time, unavailability of food, even if infrequent, 
might influence the results of food price analyses due 
to supply–demand imbalances. Factors such as market 
speculation, consumer behavior changes, and localized 
supply chain disruptions could contribute to food avail-
ability and price variations. These aspects underscore 
the complex interplay between food availability and 
pricing mechanisms. Since individual data were not col-
lected from households and farmers in this study, there 
are limitations in interpreting data in the context of 
food affordability. Future studies are necessary to assess 
more detailed household food security (i.e., households’ 
or individuals’ access to, affordability, and consumption 
of foods) for more precisely estimating the impact of the 
COVID-19 pandemic.

Conclusion
While the impact of the COVID-19 pandemic on food 
availability was limited in Ghana, our study revealed a 
significant increase in the mean price of starchy food 
group due to the COVID-19 pandemic. Furthermore, 
mean food prices of all the essential food commodi-
ties in the Greater Accra Region, Eastern Region, and 
Upper East Region significantly increased. Given these 
findings, it is recommended that further investiga-
tions and continued monitoring be conducted to more 
precisely understand how households and farmers are 
coping with the prolonged impact of COVID-19 pan-
demic. Such research should aim to provide a more 
comprehensive understanding of the dynamics of food 
availability and affordability. Our finding also sug-
gests that there is a need for policies that address the 
volatility in food prices, particularly in regions that 
have experienced significant increases. Strategies could 
include supporting local food, implementing price 
control measures for essential food items, and provid-
ing targeted financial assistance to the most affected 
households. Furthermore, understanding the coping 
mechanisms of households and farmers will help in 
developing targeted interventions to assist those most 
impacted by the pandemic and in preparing for future 
infectious disease outbreaks.
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