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Introduction

Many less developed countries lack doctors, especially in rural areas. Nigeria, for example, is a poor country, as evidenced by its extremely low per capita income. In rural areas of the country, about 22,000 people are equipped with a doctor, while in towns and cities, about 12,000 Nigerians are equipped with a doctor (1). Nigeria's doctor population ratio is well-below the World Health Organization's recommendation of 1:1,000. Thus it can be said that Nigeria's health care base is very weak, and the situation is particularly bad in rural areas. This is just a microcosm of rural health care in less developed countries. Many low-income countries, including Nigeria, are failing to meet the basic health care needs of their people, especially in rural areas (2). Since the outbreak began around the world, the global economic downturn caused by the pandemic has further strained national finances in less developed countries (3). In order to prevent the domestic economy from further declining due to the epidemic, less developed countries had to cut the health financial expenditure in rural areas to protect the public health in cities. Futhermore, people's health awareness in rural areas, especially the awareness of infectious disease prevention and control is very weak (4). This has made rural areas in some countries the hardest hit by the pandemic. Addressing COVID-19 in rural areas is an integral part of the global COVID-19 response. The barefoot doctor model, which successfully solved the problem of epidemic in the early years of New China in the last century, may be able to solve the current dilemma of epidemic prevention and control in rural areas.



Past and present of barefoot doctor


The development of the barefoot doctor

Barefoot doctors are medical personnel with certain medical knowledge and ability who emerged in China in the 1960's and 1970's without fixed staffing authorization and were generally approved and appointed by rural or grass-roots governments. As they are both farmers and doctors, working in busy times and practicing medicine in slack times, the villagers colloquially call those barefoot doctors who work in the fields barefoot (5). The emergence of barefoot doctors in China has a unique historical background. After the founding of People's Republic of China, the Communist Party of China and the Chinese government attached great importance to the improvement of rural health conditions. Although medical and health care in rural areas has been improved to a certain extent, the chronic shortage of medical personnel in rural areas has not been fundamentally resolved. In 1965, “there were over 1.4 million medical staff in China. Eighty per cent of senior medical staff were in cities, 70 per cent in big cities, 20 per cent in county towns and only 10 per cent in rural areas (6). The budget, including the current rural areas, was 25 percent, and 75 percent went to cities (7).” In the early 1960's, many high-ranking party officials deplored the serious problems in rural medical service after returning from their trips to rural areas during the socialist education campaign (8). The Ministry of Health, which Mao derided as “the health ministry for lords,” acted immediately by training many local peasants as part-time health workers who were referred to as “barefoot doctors” (9). The emergence of barefoot doctors was China's choice between the best plan and the feasible plan, that is to say, in a short time and with less effort, to train some staff with a certain amount of medical skills, but greatly needed in rural areas. From the economic perspective, since the founding of the People's Republic of China in the 1960's, the economy was poor. In 1963, for example, the nominal monetary value of China's total health expenditure was 3.117 billion yuan, or 4.57 yuan per capita (10). During the same period in 1960, the total health expenditure in the United States had reached 27.1 billion US dollars, and the per capita health expenditure was 149.72 US dollars. They were about 66.72 billion yuan and 368.59 yuan, respectively according to the exchange rate at that time (11). The total health expenditure in China was only 4.7 and 1.2% of that in the United States, respectively. What's more, the rural areas only accounted for 25% of the expenditure during that time. Compared with the cities, the medical and health conditions in the rural areas of China were more backward in the 1950's and 1960's. The farmers did not have enough money to see a doctor, and the rural areas did not have enough financial support to train professional doctors. In addition, the years of war before the founding of the People's Republic of China led to rampant epidemics, and the average life expectancy was only 40 years old (12). In fact, the way doctors are trained depends on the corresponding socioeconomic and technological level. Before the 18th century, the “general doctors” in Europe and The United States were only apprentices trained as healers (13). The eventual spread of barefoot doctors across the country overcame many difficulties, such as superstition about witch doctors, lack of funding, villagers' doubts about the competence of health professionals, and conflicts of interest at different levels (doctors in regular hospitals look down on barefoot doctors) (14). The belief in witch doctors was the most serious. Large numbers of people refused to be treated by the government's mobile medical teams and turned to shamans for help. Even some cadres who accepted atheism performed supernatural healing when their family members fell ill (15). The government has tried many ways to rid the countryside of the belief in witch doctors, but with little success. The result was that the barefoot doctor and the witch doctor worked together, leaving each other alone. Barefoot doctors alleviated the serious public health crisis in China at the minimum cost, and strictly controlled malaria, smallpox, schistosomiasis and other infectious diseases. The clearest evidence of this is the rapid rise in life expectancy in China, well-above the world average, since the 1960's, when a large number of barefoot doctors were trained (Figure 1). In 1985, barefoot doctors were removed from the medical profession in China, and those who passed the examination were renamed rural doctors. Rural doctors still play an important role in the primary health service system in rural China today (9).
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FIGURE 1
 Average life expectancy and growth rate of the world and China, 1951–1978 (16, 17). The average life expectancy in China was lower than the world average life expectancy in 1951 and the gap gradually widened between 1951 and 1963. Since 1964, the growth rate of China's average life expectancy has risen rapidly, far higher than that of the world. In 1967, China's average life expectancy was equal to the world's average life expectancy.




The role of barefoot doctors in COVID-19 prevention and control

As the main force of rural medical and health care, barefoot doctors mainly assume the following responsibilities: 1 health and epidemic prevention responsibility, 2 diagnosis and treatment responsibility, 3 health education and psychological consultation (18). The barefoot doctor's first task is sanitation and epidemic prevention because treatment costs far more medical resources than prevention. Nevertheless, poor areas are often faced with the problem of shortage of medical resources, such as lack of funds, lack of drugs and too many patients (19). Barefoot doctors are the key to ensuring the health of as many people as possible with very limited medical resources. Barefoot doctors improve sanitation in rural areas by spraying preventive medicine regularly and building public toilets that meet hygienic standards to prevent the spread of disease. During the COVID-19 pandemic, barefoot doctors are also responsible for the diagnosis and treatment of common and frequently occurring diseases in rural areas as well as delivering babies.



Barefoot doctors offer new ideas for addressing public health challenges in less developed countries

Two years into the COVID-19 pandemic, the spread of monkeypox virus in many countries around the world in 2022 has exacerbated the public health crisis in underdeveloped countries (20). Healthcare systems in many countries are on the verge of collapse, and even in some developed countries, medical resources are stretched. When poor countries face infectious disease pandemics, they cannot rely on medical assistance from developed countries alone. Adopting an economically feasible and efficient medical and health system may be the best choice to deal with the epidemic. After all, developed countries also have to deal with the epidemic in their own country first when the epidemic is spreading; meanwhile the underdeveloped countries may have already missed the best time to prevent the spread of the epidemic when they receive assistance from developed countries. Some people are opposed to the idea that amateur doctors without professional medical training can take on the burden of epidemic prevention and control. Indeed, barefoot doctors may not stop outbreaks, but they can reduce the harm and slow down the spread of diseases. Barefoot doctors understand the lifestyles and habits of people in their own community, and they are more likely to gain people's trust than migrant medical staff. They also know how to treat different groups of people, and timely pass on the correct information about COVID-19 to other members of the community. Without professional medical knowledge and practice, they can only provide basic and simple medical services, such as conveying hygiene concepts such as “washing hands before eating” to the public, administering vaccinations and distributing anti-epidemic drugs. When these seemingly trivial measures are widely adopted, they can create qualitative changes and form a strong public health safety barrier. Rural areas in less developed countries can also consider combining low-cost traditional medicine with higher-cost western medicine to save medical resources on the premise of ensuring the health of patients. Considering the low educational level of rural people in underdeveloped countries (21), barefoot doctors are also responsible for promoting health knowledge, encouraging people to abandon bad customs, and providing psychological comfort to patients. In fact, as early as the 1970's, barefoot doctors in China have already attracted the attention of the United Nations World Health Organization. In its 1980–1981 annual report, the United Nations Fund for Women and Children said that China's “barefoot doctor” model provided primary care for underdeveloped rural areas and provided a model of improving health care in underdeveloped countries (22).




Discussion

As rural population mobility is far less than urban population mobility (23), people tend to only care about the prevention and control of COVID-19 in big cities. Nonetheless, the epidemic prevention and control in rural areas is also of paramount importance. Due to the backward infrastructure and lack of primary medical workers in rural areas of economically underdeveloped countries, it is difficult to timely collect COVID-19 data in rural areas and prevent the spread of the epidemic once it occurs. At present, rural areas in less developed countries need a large number of medical workers with certain knowledge and skills of infectious disease prevention and control. It is a good choice to follow the “barefoot doctor” model of China in the last century. Besides, the training of barefoot doctors should be timely and targeted according to the disease spectrum and epidemic diseases in the region. Localization is especially important in the training of barefoot doctors. Barefoot doctors in a village tend to form a more harmonious doctor-patient relationship because of neighborhood relations (24). It is very beneficial for barefoot doctors to carry out a series of educational campaigns and prevention and control of infectious diseases. Nowadays, it is difficult for a barefoot doctor to take root in rural areas only with a modest salary. It is also necessary to skillfully use ideological and political education and improve the social status of barefoot doctors to stimulate the spirit of barefoot doctors, and shape the spirit of selfless dedication for the people and the motherland (25).
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