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Introduction
We have previously reported that brown rice eaters are 

less likely to be obese and in healthy state [1,2]. They showed a 
daily bowel movement and good stool figures. Their 
intestinal microbiota showed a predominance of Firmicutes phyla, 
including Blautia, Faecalibacterium, Ruminococcus generi. These 
are known to contribute to the balance of innate immunity. We 
considered this microbiota pattern to be a possible factor to explain 
large differences in COVID-19 infection rates between Japan and 
Western countries. Statistical analysis based on data from 19 
major countries on 5 continents revealed a strong negative 
correlation (coefficient of determination = 0.59) between rice 
consumption and the incidence of COVID-19 cases [3]. By 
contrast, wheat consumption showed a positive correlation. The 
cumulative number of COVID-19 patients per 100,000 population 
varies between countries [4-6] Spain and Italy have more than 
30, many European countries have between 10 and 20. And 
East Asian countries have 0.1-0.3. Various host factors can 
influence mortality, but innate immunity prevails at the  

initial stage of infection. IgA is a major factor of mucosal immunity, 
but genetic deficiency of IgA is common in Caucasians [7-10]. We 
found that COVID-19 infection was paralleled with IgA deficiency 
[11]. Diarrhea and other gastrointestinal symptoms occur in about 
10% of people with SARS-CoV-2 infection. The infected pharyngeal 
epithelium may fall into the digestive tract along with saliva, and 
infection may be established when the intestinal immunity is weak. 
IgA has a secretory form, and IgA deficiency is common in Europe 
and the United-States, compared people of East-Asian origin. This 
difference may also explain variations in COVID-19 mortality. So, we 
felt it was necessary to further investigate the relationship between 
the frequency of IgA deficiency and rice consumption by comparing 
countries. Another question was how much is the effective dose of 
rice consumption? To analyze more deeply, we selected rice-eating 
countries in Asia, and analyzed the relationship between rice 
consumption and COVID-19 incidence. Rice consumption habits 
have decreased by half during the last 60 years in Japan. So, we 
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watched the relationship between rice consumption and COVID-19 
to know whether or not the decreasing rice consumption effected 
on the incidence by age subpopulation.

Statistical Analysis 
The coefficient of determination was calculated by the least 

square method and regression analysis of two variables, using the 
IBM-SPSS version 24 software [12]. Data on per capita consumption 
of rice by country (kg/year, 1998) and the incidence of new corona 
cases are based on the literature [13,14]. Original data on rice 
consumption come from the USDA (United States Department of 
Agriculture) in which rice consumption was defined as the amount 
of polished rice ingested per individual per year. In a previous 
report, we used data on rice consumption in 1998. This time for 
Asian countries we adjusted the 60-year average to secular changes 
observed from 1960 to 2019 and re-calculated the correlation. 
Regarding IgA-deficiency, data are available for a limited number of 
countries: Saudi Arabia, Nigeria, Italy, Spain, the United Kingdom, 
the United States, China and Japan [6-8].

Trends in rice consumption in 9 Asian countries (Vietnam, 
Myanmar, Indonesia, Thailand, Philippines, China, India, South 
Korea and Japan), were obtained from the USDA [15]. The cumulative 
number of COVID-19 infected persons in Japan (as of June 6, 2020) 
relative to 1 million people was used as the dependent variable. In 
Japan, the age-related distribution of COVID-19 patients could be 
obtained, so rice consumption was estimated using the same age 
categories. Rice consumption by age categories was calculated by 
using lifetime rice consumption as the denominator. For example, 
if people were in their 50s, the cumulative total for the previous 55 
years was divided by 55 to obtain the annual consumption.

Correlation between rice consumption and IgA 
deficiency

Figure 1: Correlation between IgA deficiency and rice 
consumption by country.

In Figure 1, the horizontal axis shows rice consumption per 
capita (kg/year) and the vertical axis shows the number of IgA 
deficient people per million. Both axes use logarithmic scales. 
The coefficient of determination is 0.55, confirming a negative 
correlation.

Rice consumption and COVID-19 incidence in Asian 
countries

The next survey was conducted on the number of infected 
people in nine Asian countries. A negative correlation was 
also confirmed by coefficient of determination is 0.66 in Asian 
countries (Figure 2).

Figure 2: Correlation between COVID-19 patients and rice 
consumption in Asian countries.

We investigated the transition of rice consumption in nine 
Asian countries for 60 years, according to world food statistics. 
Rice consumption increased in Vietnam and Myanmar, where the 
number of infected people is low, while rice consumption was 
halved in Japan and South Korea, where the number of infected 
people was high. There was little change in rice consumption in the 
other five countries (Figure 3). 

Number of infected people and rice consumption in 
Japan by age categories

The annual per capita rice consumption of Japanese people 
has halved in 50 years due to the Westernization of food, as shown 
in Figure 3. On the other hand, according to the Nikkei Corona 
Statistics of 2020/6/10, the age distribution of people infected with 
SARS-CoV-2 shows a higher incidence in younger age groups [16]. 
Figure 4 shows the correlation between the number of 
infected people (per million population) in Japan and rice 
consumption by age group (20s to 70s). The coefficient of 
determination is very high at 0.82. Infection resistance seemed to 
decrease as rice is no longer the main staple food.
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Figure 3: Changes of rice consumption in Asian countries High consumption was kept in Myanmar and Vietnam. Most 
countries kept more than 80kg/year, but Korea and Japan decreased below the 60kg/year.

Figure 4: Estimated rice consumption in age category in Japan and age-related COVID-19 incidence. Younger generations who 
left rice eating habit showed a higher incidence.
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Discussion and Conclusions
Our data suggested that infection with SARS-CoV-2 

coronavirus is strongly affected by the nature of staple foods 
[3]. The reason would be that rice dieters have a favorable 
intestinal microbiota profile, which strengthens their innate 
immunity to suppress COVID-19 infection [2]. This is more 
clearly shown by the lower incidence of COVID-19 observed in 
East-Asia, typically in Vietnam and Myanmar. In Japan and 
South Korea, rice consumption has been decreasing almost by 
half, and younger people showed a higher incidence of 
COVID-19. An exception is Taiwan, where the COVID-19 
incidence rate has remained low despite a markedly 
decreased consumption of rice. Dietary factors other than rice 
may be involved, like vegetables [17,18]. However, Italy and 
Spain, where Medeteranean diet is common have not shown signs 
of suppression of corona pandemic [4,19]. In Taiwan another 
factor would be the strong leadership of public health 
specialists, who took measures based on their experience of 
SARS. This confirms the importance of political leadership for the 
success of public health measures. The epidemiological situation 
of the new coronavirus pandemic varies greatly from country to 
country. Why has Japan been less affected? Professor Shinya 
Yamanaka of Kyoto University has called upon the world to 
broaden investigations of an unknown factors X. The authors 
think that “X = rice”, and that rice eaters have better innate 
immunity. This hypothesis is supported by a statistically 
significant negative correlation between the prevalence of 
IgA-deficient people and the magnitude of local rice consumption. 
The coefficient of determination is 0.59 for a total population of 
4.5 billion people in 19 major countries (58% of the world 
population). Furthermore, in the Japanese subpopulation the 
negative correlation is even stronger (R2 = -0.81) after 
adjustment for age. Based on the above, the authors believe that 
rice eaters have higher immunocompetence and thus suppress 
more easily SARS-CoV-2 infection.

It is expected that the pandemic due to virus infection 
will hit again. Among future measures, it is important to scale 
up the capacity of health systems, but it is difficult to predict if 
vaccines will be available, and there are economic constraints to 
their deployment in developing countries. As measures 
against virus infection from a medium to long-term 
perspective, it is recommended to incorporate rice in the diet, 
promote the use of brown rice and rice bran, and review the 
capacity of rice farming. It would be the best way to keep the 
advantage of intestinal innate immunity [20-22]. Improvements 
in agricultural policies and eating habits, especially the 
promotion of brown rice and rice bran, are expected to be 
effective strategies to counter the COVID-19 pandemic [23,24]. 
The main functional nutrients contained in rice are vitamins, 
minerals, and antioxidants, with decreasing relative contents as 
one moves from rice bran, brown rice, polished rice and flour. 

The mechanisms whereby rice strengthens the intestinal innate 
immunity relate to dietary fibers and short-chain fatty acids 
produced by particular intestinal bacteria which stimulate 
regulatory T cell proliferation [25,26]. The suppression of 
cytokine storm seemed to be effective to prevent severe 
COVID-19 infections. We regard brown rice as “Medical Rice” 
and we are working to promote its spread [27,28]. It should be 
noted that with the advance of food in Europe and the United 
States, rice consumption in Korea, Taiwan, as well as Japan, has 
halved in 50 years. If this tendency is left unchecked, there is a risk 
that resistance to infection will fall to similar levels seen in the 
West.
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