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Abstract 
Background 

COVID-19 is a pandemic that has resulted in sickness and death the world over. Due to the 

lack of a COVID-19 cure, people have resorted to various forms of treatments or prevention 

measures. It has been reported that functional foods have some preventative or therapeutic 

effects on viral diseases including against COVID-19, though this has not been scientifically 

proven. This paper sought to gather empirical evidence on whether natural functional food 

consumption has changed during the first year of the COVID-19 pandemic in Zimbabwe.  

Methods 

A cross sectional study was conducted in Harare. A structured questionnaire was designed 

using Google forms. Convenience sampling was used to identify participants and 400 

respondents completed the questionnaire online. Descriptive statistics were used to analyse 

the consumption of 5 selected functional foods namely garlic (Allium sativum), ginger 

(Zingiber officinale), lemon (Citrus limon), fever tree (Lippia javanica) and moringa 

(Moringa oleifera) before and during the COVID-19 era. Factors influencing the 

consumption of natural functional foods were analysed using binary logistic regression.  

Results 

The majority of the respondents (80.5%) consumed natural functional foods to prevent or 

relieve COVID-19 symptoms. Lemon was the most consumed functional food and 80% of 

the respondents consumed more than one functional food. The majority of the respondents 

(72%) consumed the functional foods in tea or as tea. More than half of the respondents 

(50.3%) rarely consumed functional foods before COVID-19 period but after the outbreak of 

COVID-19, only 16.3% were rarely consuming functional foods. Women, the aged, and the 

educated had a significant (p ≤ 0.05) association with consumption of natural functional 

foods for the purpose of COVID 19 prevention or remedy. 

Conclusion 

Consumers have increased the consumption of each of the functional foods we asked about 

during the first year of COVID-19 in Harare, Zimbabwe. 

 

Keywords: COVID-19; natural functional foods; food choice motive 

 

Introduction 
COVID-19 is a novel coronavirus that was identified in December 2019 and has affected the 

whole world. Various countries have imposed restrictions to control the spread of the disease. 

Some of these restrictions have affected the food choices of households (Snuggs and 

McGregor, 2020). A change in food choices has been witnessed during the period of COVID-

19 as physiological needs influence human food choices (Snuggs and McGregor, 2020; 

Hassen et al. 2020). It has been reported that since the onset of COVID-19, individuals have 

changed their eating patterns and have become more inclined to healthier foods (Hassen et 

al., 2020). Determinants of food choices also changed due to the effect of COVID-19 

(Głąbska et al., 2020). Information from scientists influences the food choices made by 

consumers during the COVID-19 period and the perception that certain food protects against 

COVID-19, acts as a source of motivation towards the consumption of that specific food 

(Laguna et al., 2020). A change in the dissemination of food information was witnessed since 

the emergence of COVID-19. Advertising of certain foods either through television or social 

media has influenced consumer food choice as well (Rodrigues et al., 2021). 
 

Functional foods are often assumed to be capable of fighting viral diseases due to immune-

boosting characteristics. Functional foods have been defined as foods (including herbs and 
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spices) that provide nutrients to the body and also play a role of improving human health and 

reducing threats associated with diseases (Ozen, 2012). Functional foods refer to foods that 

possess biologically active compounds and that can be used in the management, treatment 

and prevention of infectious and chronic diseases if consumed in non-toxic amounts 

(Martirosyan, 2020; Yang et al., 2020). Functional foods exist as either natural foods or 

modified foods (Ozen, 2012).  

 

The choice of food is influenced by different motives and health is one of the common factors 

that influence the choice of food (Shen et al., 2020). The health status of the consumers 

influences the choice of food (Gebremichael and Asfaw, 2019). Many people tend to choose 

functional foods in managing diseases due to their low price and high accessibility (Suleria et 

al., 2015). In African countries, social media advice on the high likelihood of lemon, garlic 

and ginger being useful against COVID-19 has been spreading since the beginning of the 

COVID-19 pandemic (Ayipey, 2020). The consumption of ginger, garlic and citrus fruits has 

been reported to ease symptoms of common colds, though there is no empirical evidence on 

its effectiveness against COVID-19 (Khadka et al., 2020). There is evidence suggesting that 

lemon, garlic, and ginger may provide therapeutic effects against acute respiratory distress 

syndrome, pneumonia and pulmonary fibrosis (Thota et al., 2020).  

 

Garlic (Allium sativum) is a vegetable that is mostly used in flavouring and seasoning (Suleria 

et al., 2015). It is often used to ease pains, sore throats, fever and colds. It may have the 

potential of mitigating the adverse effects of acute lung injury and respiratory tract infections 

(Thota et al., 2020). Garlic has been reported to be effective in the treatment of chronic cough 

and it possesses antimicrobial and antioxidant effects (Bayan et al., 2014). Extracts of garlic 

have been reported to stimulate the immune system and also to have an immunomodulation 

effect (Oosthuizen et al., 2018). These apparent effects have been attributed to the presence 

of sulphur-containing bioactive compounds in garlic (Yang et al., 2020).  

 

Ginger (Zingiber Officinale) contains phytochemicals that may provide antioxidant, 

hepatoprotective, anti-inflammatory and antiviral properties (Thota et al., 2020). Its 

therapeutic effects have also been ascribed to its shogaols, gingerol, gingerdione, gingerdiol, 

vitamin C, flavonoids, iron, paradols, calcium and magnesium (Shahrajabian et al., 2019).  

 

Lemon (Citrus Limon) contains ascorbic acid which may be immunomodulatory and protect 

against respiratory diseases (Thota et al., 2020). Citrus flavonoids in lemons have been 

reported to possess antiviral properties (Mohanapriya et al., 2013) 
 

Fever tree Lippia javanica (Family: Verbenaceae), or Zumbani/Umsuzwane in Zimbabwe, is 

a woody erect shrub that has long been exploited for its wide range of ethnomedicinal 

properties. Its phytochemical constituents include a wide range of both volatile and non-

volatile metabolites like flavonoids, amino acids, alkaloids, triterpenes and iridoids (Maroyi, 

2017). The leaves, stems, roots and twigs, prepared and used as herbal teas, medicinal 

decoctions, and food additives, are said to have mitigatory effects on wide-ranging conditions 

including bronchitis, asthma, fever and diarrhoea (Shikanga et al., 2010).  

 

Moringa oleifera leaf is consumed as tea, used in cooking soups, or as a vegetable. It was 

used as a remedy to fever by 78.7% of the respondents in one Nigerian study (Stevens et al. 

2013). The majority of these consumers used it for the treatment of sore throat and common 

colds. 
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Since the inception of COVID-19, various studies have been conducted on food behaviour 

due to COVID-19 (Snuggs and McGregor, 2020; Hassen et al., 2020; Głąbska et al., 2020; 

Rodrigues et al., 2021; Fanelli, 2021; Sidor, 2020) and their findings indicated a change has 

occurred. These studies concentrated on behaviour towards broad categories of food. 

However, little research of this kind has been done in Zimbabwe. This study, therefore, 

assessed consumption of selected natural functional foods (lemon, garlic, ginger, fever tree, 

and moringa oleifera). The objectives of this study were to assess the consumption pattern of 

these foods during the COVID-19 period and to determine factors that influenced their 

consumption.  

 

Methods 
This cross-sectional study was conducted in Harare, located in the northeast of Zimbabwe. It 

is Zimbabwe’s largest city with a population estimate of 2.1 million residents (Zimstat, 

2012). Harare was chosen as the study area because it had the highest burden of COVID-19 

cases in Zimbabwe. As of the 31st of March, 2021, Harare the cumulative of cases was 12 974 

out of a national total of 36 882 (35.18%) (Ministry of Health and Child Care, 2021). 
 

The Google forms platform was used in the designing of a structured questionnaire. It 

included sections on respondents’ demographics (age, gender, marital status, level of 

education and employment status), choice of any of five functional foods, (lemon, garlic, 

ginger, lippia javanica and moringa oleifera), major reason for consumption, consumption 

pattern (frequency of consumption, manner of consumption and knowledge of perceived 

effect on health) and determinants of consumption. Face validity of the questionnaire was 

tested by evaluating whether all the research objectives were being addressed by the 

questionnaire. The questionnaire was pretested through a pilot survey using 20 respondents. 

Convenience sampling was used to collect data online from 400 residents of Harare. Data 

were collected from individuals who were at least 18 years of age and who consumed at least 

one of the functional foods before the COVID-19 pandemic. Informed consent was sought 

from all the participants. On average, three minutes were required to complete the form. The 

data were collected from 20 March 2021 to 10 April 2021. Descriptive statistics were used to 

analyse the demographic information and choice of functional foods. SPSS version 20 was 

used in binary logistic regression analysis of factors influencing the consumption of 

functional foods (see Table 1). 

 

Results 

Demographic Information 
Table 2 shows that the majority of the participants were male. The majority of the 

respondents were in the age range of 18-40 years. A minority of the respondents were 

widowed or divorced. The majority of the respondents were holders of higher education 

qualifications and were formally employed. 
 

Table 1. Description of variables for binary logistic regression analysis 

Variable  Description  

Gender  1 if male, 0 otherwise 

Age  1 if young, 0 otherwise 

Marital status 1 if married, 0 otherwise 

Education 1 if educated, 0 otherwise 

Employment status 1 if employed, 0 otherwise 
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Table 2. Demographic information on respondents 

Variable  Frequency (n) Frequency (%) 

Sex   

Female 

Male 

153 

247 

38.3 

61.8 

Age   

18-30 

31-40 

41-50 

51-60 

Above 60 

124 

198 

50 

24 

4 

 

31.0 

49.5 

12.5 

6.0 

1.0 

Marital status   

Single 162 40.5 

Married 218 54.5 

Divorced 16 4.0 

Widowed 4 1.0 

Education level   

No formal education 1 0.25 

Secondary education 10 2.5 

Tertiary education (Certificate 

and Diploma levels) 

99 24.8 

Higher education 290 72.5 

Employment status   

Unemployed 23 5.75 

College student 25 6.25 

Formally employed 332 83.0 

Informal trader 18 4.5 

Pensioner 2 0.5 

 

Functional food consumption 

Four hundred respondents participated in the survey. All the 400 participants who consumed 

at least one of the selected natural functional foods before the COVID-19 pandemic 

continued to do so, but 80.5% cited COVID-19 prevention or remedy as their major reason 

for consuming these foods. The majority (88.3%) did not practice measurement of the 

functional food when preparing it for consumption. The majority of the respondents (89.3%) 

perceived no negative effects from the consumption of functional foods.  
 

From Figure 1, lemon was consumed most among these five functional foods followed by 

ginger. Moringa oleifera was the least consumed of the selected functional foods. Some 

people consumed more than one type of functional food. The specific combinations of 

functional foods that were consumed are shown in Table 3, showing that 20% consumed only 

one type of functional food, 14.8% consumed two types, 31% consumed three types, 27.5% 

consumed four types, and 6.75% consumed all five functional foods. A combination of garlic, 

ginger and lemon was consumed with or without other functional foods by 52.8% of the 

respondents.  

 

 



World Nutrition 2021;12(3):44-57 

49 

 

Choice of functional foods during the first year of COVID-19 
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Figure 1. Choice of consumption of functional foods 

 

From Figure 2, some individuals had more than one choice of the consumption method of 

functional foods. The majority of the respondents (72%) consumed functional foods in tea 

whilst a few (9.5%) consumed them as soup. Other forms included decoctions, mixture with 

other foods, and as raw foods.  

 

In Table 4, weekly consumption of functional foods during the COVID-19 era (72.3%) was 

higher as compared to weekly consumption of functional foods before COVID-19 (31.8%). 

More than half of the respondents rarely consumed functional foods before COVID-19 period 

but after the outbreak, only 16.3% were rarely consuming functional foods.  

 

Figure 3 shows the results of the consumption period of functional foods by consumers. Most 

of the respondents had consumed functional foods for only 1-3 months (January to March 

2021) whilst the rest had been consuming for longer periods during the first year of COVID-

19.  

 

Determinants of consumption are presented in Table 5. Gender significant association (p = 

0.003) with the choice of functional foods as a remedy or preventative measure towards 

COVID-19, with males less likely (odds ratio of 0.404) to use functional foods for preventive 

or remedy. Age had a negative and significant association (p = 0.031) with the choice of 

functional foods as a remedy or preventative measure towards COVID-19. Young people had 

lower odds (odds ratio of 0.405) of using functional foods for preventive or remedy purposes. 

Employment had a positive and significant effect (p = 0.023) on the choice of functional 

foods as a remedy or preventative measure towards COVID-19. Employed people were 2.4 

times more likely to use functional foods for COVID-19 prevention or remedy.  

 

Discussion 
Several factors might have influenced the high percentage of natural functional food 

consumption by respondents in this study as a COVID-19 remedy or a preventative measure.  

Firstly, the consumption of functional foods for prevention of COVID-19 might have been 

influenced by information disseminated via social media, which has been reported to play a  
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Table 3. Choices of functional foods during the first year of COVID-19 

Functional food choice Frequency Percent 

 Garlic 15 3.75 

Ginger 9 2.25 

Lemon 29 7.25 

Lippia Javanica 25 6.25 

Moringa Oleifera 2 0.5 

Garlic, ginger 7 1.75 

Garlic, lemon 4 1.0 

Garlic, ginger, lemon 83 20.8 

Garlic, ginger, lemon, lippia javanica 101 25.3 

Garlic, ginger, lemon, lippia javanica, Moringa Oleifera 27 6.75 

Garlic, lippia javanica 2 0.5 

Garlic, lemon, lippia javanica 7 1.75 

Garlic, ginger, lippia javanica 10 2.5 

Ginger, lemon, lippia javanica 17 4.25 

Ginger, lemon 21 5.25 

Ginger, lippia javanica 6 1.5 

Garlic, ginger, lemon, moringa oleifera 5 1.25 

Lemon, lippia javanica 16 4.0 

Garlic, ginger, lippia javanica, moringa oleifera 3 0.75 

Garlic, lemon, moringa oleifera 2 0.5 

Garlic, lemon, lippia javanica, moringa oleifera 1 0.25 

Lippia javanica, moringa oleifera  3 0.75 

Lemon, lippia javanica, moringa oleifera 2 0.5 

Ginger, lemon, moringa oleifera 2 0.5 

Garlic, lippia javanica, moringa oleifera 1 0.25 

Total 400 100 

 

very significant role in influencing the consumption of functional foods (Hassan et al., 2020; 

Mullie et al., 2009). Secondly, customer preference for functional foods is mainly influenced 

by health claims that are made about the specific functional foods (Zafar and Ping, 2020). 

Although no conclusive evidence exists to back up the claims of these particular functional 

foods in preventing COVID (Lange, 2020), this shift in dietary choice was perceived by 

respondents as positive health behaviour. Lastly, the acceptance of functional foods was 

reported to increase if a member of the family is ill (Verbeke, 2006). During the first year of 

COVID-19, some individuals might have assumed that any illness in close family members 

or friends might be COVID-19. A rise in consumption of functional foods might be attributed 

to a perception that any failure to practice protective measures resulted in an individual 

consumer increasing their risk of being infected by COVID-19 (Górnicka et al., 2020). (At 

the time of the study, both masks and vaccines were easily available in Harare.) 

 

Garlic, ginger, lemon, lippia javanica and moringa oleifera medicinal properties have been 

scientifically proven for some ailments though there is no evidence for COVID-19. However, 

the fact that these foods have some proven medicinal properties that relieve symptoms related 
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Methods of consumption of functional foods 
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Figure 2. Choice of method of consumption of functional foods during the COVID-19 first 

year 

 

 

 

Table 4. Consumption frequency of functional foods before and during COVID-19 period 

 

Consumption 

frequency 

Consumption   

before 

COVID-19 

(n) 

Consumption  

before 

COVID-19 

(%) 

Consumption 

during 

COVID-19 (n) 

Consumption 

during 

COVID-19 

(%) 

Once a day 33 8.25 98 24.5 

More than once a day 14 3.5 42 10.5 

Once a week 39 9.75 67 16.8 

More than once a week 41 10.3 82 20.5 

Once in 2 weeks 20 5.0 16 4.0 

More than once in 2 

weeks 
11 2.75 15 3.75 

Once a month 41 10.3 15 3.75 

Rarely 201 50.3 65 16.3 

Total 400 100 400 100 
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Consumption patterns of functional foods in times of COVID-19 

 

Figure 3. Consumption period of functional foods for COVID-19 prevention/remedy since 

COVID-19 

 

 

Table 5. Binary logistic regression analysis of factors influencing consumption of functional 

foods for medicinal reasons during COVID-19 period 

Variables B Sig. 
Exp (B) 

(OR) 

Gender (male) -0.905 0.003 0.404 

Age (young) -0.904 0.031 0.405 

Marital 0.020 0.941 1.021 

Education -0.818 0.448 0.441 

Employment 0.873 0.023 2.4 

Constant 2.8 0.013 16.42 

-2 Log likelihood 367.08 

Cox and Snell R Square 0.046 

Nagelkerke R Square 0.073 

P ≤ 0.05  
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to those typical of COVID-19 might have played a significant role in the decisions of the 

consumers to use these functional foods during the time of COVID-19. 
 

While on the one hand perceived health benefits motivate consumers to use functional foods 

(Ali and Rahut, 2019), there is also a perception that there can be no negative effects of 

natural functional foods. Research however points to the fact that excess consumption of 

some of these foods could be toxic (Lange, 2020); therefore, necessitating the need for further 

studies to provide a guide to the consuming public.  

 

The most consumed functional foods in order were lemon, ginger, garlic, lippia javanica and 

moringa oleifera respectively. The choice of functional foods by people is a result of the 

influence of a mixture of factors that include but are not limited to; taste, preference, 

affordability, and nutritional perception (Ali and Rahut, 2019). The COVID-19 pandemic in 

Zimbabwe has been characterised by periods of intermittent lockdowns which severely 

disrupted the usual food supply chains. This could also have influenced the accessibility and 

consequently the choice of the functional foods by the respondents; for example, people have 

resorted to foods that are readily available in backyard gardens (Matsungo and Chopera, 

2020). Ali and Rahut (2019) also found that those who perceive themselves to be of poorer 

health may tend to consume more or more than one type of functional foods. 

  

The results of this study reflect that during the period of data collection when the country was 

experiencing a COVID-19 second wave (during the first year of COVID-19), with the 

country suffering more than 1000 deaths in January 2021 (Madziva et al., 2021) (just before 

we did our study), there were many consumers eating functional foods. This is in line with 

the Mayasari et al. (2020) study in which the search for information on functional foods (to 

include garlic and ginger) concerning COVID-19 remedies and prevention was significantly 

and positively influenced by the number of the COVID-19 reported cases.  

 

Moussaoui et al. (2020) also found that men are less likely to adhere to these practices. This 

is in line with (Ares and Gámbaro, 2007) who found that women had a higher perception of 

the health benefits of functional foods than men. Women (who are the ones doing most of the 

cooking (Chambers et al., 2008)) have been reported to generally have a more positive 

attitude to healthier foods as compared to men (Westenhoefer, 2005).  

 

The influence of age where older respondents in the study were more likely to consume 

functional foods is in line with (Ozen, 2012) studies that identified elderly consumers as a 

group that is affirmative towards functional foods. This can be explained by several factors. 

Firstly, young people between the age of 18 and 29 prefer functional foods that are more 

sugary as compared to consumers of old age (Ares and Gámbaro, 2007). The natural 

functional foods in this research are not sweet thus the aspect of taste might have discouraged 

the young people from consuming the functional foods in question. Secondly, the notion that 

younger, healthy people are less likely to be susceptible to COVID-19 infection (Li et al., 

2021) could explain the reason why older respondents were more likely to use functional 

foods to prevent infection. Thirdly, younger consumers have difficulties in cooking as 

compared to older consumers who devote most of their time when cooking (Chambers et al., 

2008). Lastly, old age food selection is based more on the effect of the food on health than 

young people (Chambers et al., 2008). This might be because older people might be suffering 

from other chronic illnesses (which are not common among the young generation) thus they 

are more careful. 
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The study finding where employed people were more likely to consume natural functional 

foods can be explained by the availability of funds and willingness to pay for the functional 

foods by the employed consumers. Income has a direct influence on the consumption of 

functional foods (Hassan et al., 2020). The higher the income availability, the higher the 

chances of consumers buying functional foods (Afina, 2018). Employed people may also 

have assumed they were more at risk of exposure to COVID at work. 

 

Conclusions 
It can be concluded that there was a significant change towards natural functional foods due 

to COVID-19. The majority of the consumers intensified their consumption of ginger, garlic, 

lemon, lippia javanica and moringa for their perceived medicinal properties during the first 

year of COVID-19 in Harare, Zimbabwe. The selection of natural functional foods to prevent 

or treat COVID-19 is significantly influenced by gender, age and employment status. It is 

recommended that studies be done to gather empirical evidence on the efficacy of natural 

functional foods against COVID-19. 
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