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Abstract  

The German pathologist and politician Rudolf Virchow played a pivotal role in promoting social medicine and improving public health 

in the 19th century. Virchow’s main achievements include his characterisation of medicine as a social science as well as a biological 

science. His fundamental goals included the founding of the practice of medicine on the exact sciences as well as the prevention of 

disease and promotion of health through social and political action. According to Virchow, the remit of medicine was not merely to 

treat disease but also to contribute to the health of the entire population. Today, disease prevention and health promotion should 

become priorities in global and national political agendas and investment decisions. The key factors contributing to the global 

pandemic of non-communicable diseases are unhealthy lifestyles, with high-calorie diets, insufficient physical exercise, tobacco 

smoking and alcohol use. These lifestyle factors also contribute to the susceptibility to severe acute respiratory syndrome coronavirus 

type 2 infection and a more severe course of coronavirus disease 2019. Prevention of the development of non-communicable and 

age-related diseases would reduce the future demand on healthcare systems. Interventions capable of slowing ageing and reducing 

the number of disability-adjusted life years may have a greater benefit than those targeted at individual disease. Decisive political 

leadership is required to motivate significant changes in health improvement in respect of both infectious and non-communicable 

diseases. Governments worldwide need to pay serious attention to the wellbeing of the people and should institute lasting and 

meaningful changes at population level. 
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1. Introduction 

 

“In history, a great volume is unrolled for our instruction, 

drawing the materials of future wisdom from the past errors and 

infirmities of mankind” (Burke, 2009). This exhortation to learn 

from history from the Irish statesman Edmund Burke, writing in 

the 18th century, is still valid today. Medical history offers 

lessons for present-day health practitioners and politicians in 

their development of policies addressing pressing public health 

issues. In view of the current pandemics of both communicable 

(infectious or transmissible) and non-communicable (chronic) 

diseases, it is appropriate to remember the manifold 

contributions to the field of disease prevention and health 

promotion of the German physician, pathologist, public health 

pioneer and politician, Rudolf Virchow, who was born 200 years 

ago on October 13th, 1821 (Lange, 2021a). 

 Rudolf Virchow is remembered primarily as the creator of 

the enduring cell doctrine in pathology (Malkin, 1990). Virchow’s 

best-known work, amongst his more than 2000 publications, is 

his book “Cellular Pathology” (Virchow, 1978), which, based on 

his findings of observable lesions of specific cells in 

inflammation, degeneration and tumour growth, presents the 

cell as the fundamental unit of physiological and pathological 

processes and therefore as the centre of disease. Virchow’s 

numerous contributions to special pathology include, for 

example, the discovery of amyloidosis and leukaemia. He 

established the pathophysiology of thrombosis and pulmonary 

embolism and introduced designations of many tumours that 

are still in use today (Virchow, 1863). At the level of the entire 

organism, Virchow emphasised the concept of the 

interrelationship and integration of multiple processes, which 

may eventually lead to pathologically relevant alterations. The 

mailto:klaus.lange@ur.de


 
 

Rudolf Virchow, disease prevention and health promotion                                                                                                                                                       Lange                                                                                                                                                                  
 

Journal of Disease Prevention and Health Promotion 5 (2021), 1−9 | DOI: 10.5283/jdphp.34                                                                                                    2 
 

classic factors of the triad ascribed to Virchow, which 

precipitates the formation of a venous thrombus, illustrate this 

concept. Cellular lesions of the endothelial wall of a vein, 

together with haemodynamic changes (stasis of blood flow) and 

increased blood coagulability, may cause a thrombosis in a vein 

of the lower limbs, which in turn may become the origin of a 

distant effect in the lung in the form of pulmonary 

thromboembolism (Bagot and Arya, 2008).   

 As a physician with a wide range of clinical and scientific 

interests, Virchow also made important contributions to 

anthropology, ethnography, prehistory and especially 

epidemiology and public health (Ackerknecht, 1953). Virchow’s 

concepts of socio-medical causation and social medicine 

addressed the social, environmental and economic aspects of 

illness (Lange, 2021b). He attempted to integrate findings from 

different levels of biological complexity, e.g. from cellular 

biology and chemistry to population and society, and to provide 

a unified explanation of the interaction of physical and social 

influences causing disease (Ackerknecht, 1953). Virchow’s 

eminent position in medical history derives from both his 

bioscientific and social medical contributions, including socio-

epidemiological studies, health policies and strategies of socio-

medical change (Waitzkin, 1981). 

 

2. Socio-medical causation of disease and public health 

 

Virchow’s interest in socio-medical causation and public health 

was moulded by his observations during a severe outbreak of 

louse-borne typhus fever in Upper Silesia in southeastern 

Prussia. The failure of the local authorities to contain this 

epidemic led to a widely noted public scandal. Consequently, in 

1848, Virchow was appointed by the Prussian government to a 

commission tasked with investigating the epidemic and 

submitting recommendations for its alleviation. Virchow’s 

uncompromising and scathing report concluded that the typhus 

epidemic was a social rather than a medical problem since its 

effects were concentrated among the poor peasantry rendered 

vulnerable to disease by malnutrition, bad housing, lack of 

sanitation and hazardous working conditions (Virchow, 1848). 

The report was expressed in radically anti-establishment terms, 

typifying the social and political radicalism of the 1840s in 

Germany and other European nations. Virchow regarded the 

typhus fever outbreak as a complex interaction of social, 

economic and political factors. The root causes, in his view, were 

governmental neglect, political oppression, poverty, illiteracy 

and religious exploitation. He expected little from medicinal or 

palliative interventions and proposed, instead, more radical 

remedial action as a means of preventing similar crises. 

Foremost in his policy objectives was social reform, comprising 

advances in education and democracy, improvement of living 

conditions and prosperity as well as personal freedom and 

elimination of social inequality (Virchow, 1848). Hunger, 

ignorance and servitude should be replaced by wealth, 

education and freedom. The much-needed advancement of the 

entire population would entail a social revolution, whose 

explosive potential must be moderated by a reformist élite, 

including physicians, exercising its power through a benevolent 

state (McNeely, 2002). Scientific rationality formed the outlines 

of Virchow’s social politics, as indicated in his statement that, 

“medicine is a social science, and politics is nothing more than 

medicine on a grand scale” (Mackenbach, 2009). 

 Virchow’s report of the typhus epidemic can be seen as both 

the foundation of a political programme and a key document in 

the history of social medicine. Virchow demanded political 

change as a solution to medical problems and developed a 

commitment to revolutionary social change, with the primary 

objective of improving the welfare of the working class. He 

became a political activist, was among those manning the 

barricades in Berlin during the German revolution in March 1848 

and founded the weekly newspaper “Die Medicinische Reform” 

(Medical Reform), which was published from 1848 to 1849 

(Goschler, 2002). Although claims have been made that the 

identification of social medicine and some of the radical political 

contributions commonly credited to Virchow should, in fact, be 

attributed to the other editors of “Die Medicinische Reform”, 

Virchow’s powerful role as spokesman and figurehead of the 

medical reform movement remains undisputed (Ackerknecht, 

1953).  

 When the 1848 revolution failed, Virchow, in consequence 

of his political activities, was suspended from his position as 

assistant professor in pathology at the Charité Hospital in Berlin. 

In 1849, he was appointed to the first chair of pathological 

anatomy in Germany at the University of Würzburg in Bavaria. In 

1856, he was allowed to return to Prussia to become professor 

of pathology at the Charité, where he remained until his death 

in 1902 (Goschler, 2002). In later life, Virchow continued to 

challenge Germany’s ruling class, but chose less combative 

means of expression. He was a long-serving parliamentarian in 

Prussia and the German Reichstag and became an outspoken 

and impassioned advocate for the public health movement. 

 On the basis of his observations of the typhus epidemic in 

Upper Silesia, a famine in the Spessart region, outbreaks of 

tuberculosis in Berlin and an increase in the morbidity and 

mortality rates in working-class areas of European cities, 

Virchow emphasised the major influence of social circumstances 

in the dissemination of illness and the emergence of epidemics 

(Virchow, 1985). He linked disease, disability and premature 

death to poor material conditions, which rendered people more 

susceptible to other morbific causes, none of which would 

suffice in isolation to produce an epidemic (Virchow, 1879). 

Prevention was central to Virchow's concept of a public health 

service, and he contributed widely to the field of preventive 

medicine. Virchow worked on a wide range of public health 

measures, such as enhancing medical services for the poor and 

introducing vaccinations for children (Ackerknecht, 1953). 

Virchow successfully accomplished a sanitation reform and 

implemented various sanitation projects. For example, as a 

politician, he fought for safe drinking water supplies and sewage 

removal. The underground sewage disposal system designed by 

him in Berlin set an example for similar policies in Germany and 
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other countries. Furthermore, he supported children’s 

vaccinations and gymnastics lessons for girls (Andree, 2002; 

Goschler, 2002; Balkhausen, 2007).  

 Through his identification of the relationship between social 

conditions and illness, Virchow came to be credited as the 

founder of social medicine as a scientific discipline, and his 

influence has endured to the present day. However, the 

relevance of social medicine in the modern age of molecular 

medicine, with human genome research promising novel 

diagnostic and therapeutic methods, may be questioned. 

Similarly, in Virchow’s lifetime, new scientific developments, 

such as the discovery by Robert Koch and Louis Pasteur of 

bacteria as causative agents involved in infectious diseases, 

contributed enormously to the progress of medical science and 

brought the tenets of social medicine into question. This 

challenge to the theoretical underpinnings of Virchow’s belief in 

socio-medical causation led him, possibly as an overreaction to 

the threat to his own theory, to reject the microbial theory of 

disease and to oppose, for example, Koch's identification of the 

tubercle bacillus as a key factor in the aetiology of tuberculosis. 

Virchow modified his anti-contagionist position to some degree 

in later life (Rosen, 1947). 

 

3. Infectious diseases in the 21st century 

 

Virchow’s conclusions regarding the aetiological impact of social 

and societal factors are as valid today as they were in the mid-

19th century. Some 140 years after Virchow’s report, another 

health account from Upper Silesia concluded that increasingly 

high rates of infant mortality and child morbidity could be 

attributed to socio-economic factors such as poverty, smoking, 

alcohol and drug use as well as stressful living conditions in urban 

centres (Chopin, 1992). During a more recent typhus epidemic in 

Burundi in the 1990s, widespread epidemic typhus was observed 

to occur only if extensive spread of body-louse infection was 

promoted by social conditions, such as the displacement of an 

entire population (Raoult et al., 1998). Furthermore, outbreaks 

of the louse-borne form of relapsing fever or epidemic typhus 

have been found to occur typically in the wake of famine, wars 

and other large-scale disastrous events characterised by 

malnutrition and crowded and unhygienic living conditions 

(Southern and Sanford, 1969). 

 As in Virchow’s times, tuberculosis is still a consequence of 

widespread and sustained poverty, poor living and working 

conditions, unequal access to health care and socially 

determined unhealthy behaviours (Raviglione and Krech, 2011). 

Virchow’s characterisation of tuberculosis as a social disease has 

shaped preventive measures and public health strategies 

(Sudhoff, 1922). Emerging welfare states adopting the view of 

tuberculosis as a social disease saw a significant decline in its 

prevalence in the first decades of the 20th century, before 

effective medications for tuberculosis were introduced 

(Raviglione and Krech, 2011). In 1949, the death rate from 

pulmonary tuberculosis was stated to be a sensitive index to the 

social state of a community (Chisholm, 1949). The availability of 

drugs against tuberculosis gradually shifted the focus from 

population-based prevention through social development to 

curative approaches in those infected, giving rise to hopes that 

the sole use of medical interventions could eliminate 

tuberculosis in low-income countries, without the need for an 

improvement in living standards (Ramakrishnan et al., 1961). 

Health services capable of delivering high quality diagnosis and 

treatment of tuberculosis have significantly contributed to a 

decrease in prevalence and death rates. Nevertheless, the total 

number of individuals with tuberculosis continues to rise globally 

due to demographic factors (Raviglione and Krech, 2011). 

Therefore, the target for the elimination of tuberculosis set by 

the World Health Organisation for 2050 is unlikely to be met 

(Lönnroth et al., 2010).  

 In the current coronavirus disease 2019 (COVID-19) 

pandemic, infection risk, disease course and case fatality rates 

are also linked to social inequalities, such as inferior education, 

low socio-economic status and poverty (Karmakar et al., 2021; 

Rocha et al., 2021). Socio-economic inequalities are associated 

with the acceptance of social distancing regulations, with lower 

levels of compliance in United States communities comprising 

higher numbers of people below the poverty level (Garnier et al., 

2021). A number of recent studies have reported strong 

associations between COVID-19-related outcomes and socio-

economic and racial-ethnic minority status in Chile and the 

United States (Hawkins et al., 2020; Karmakar et al., 2021; Mena 

et al., 2021). In the United Kingdom and United States, socio-

economic inequalities have been found regarding infection risk 

and severity of the course of COVID-19, with socio-economically 

less privileged sections of society being affected more severely 

(Wachtler et al., 2020). In Brazil, socio-economic inequalities 

have been shown to affect the course of the COVID-19 epidemic 

more significantly than age, health status or other risk factors, 

with a disproportionate adverse burden on regions with a high 

degree of socio-economic vulnerability (Rocha et al., 2021). 

Individuals with higher levels of education in Brazil were 44% less 

likely to die from COVID-19 (De Negri et al., 2021), and lower 

educational attainment was strongly associated with elevated 

rates of both COVID-19 cases and fatalities in the United States 

(Hawkins et al., 2020). Furthermore, infection fatality rates in 

young people, which are usually very low, were found to be 

higher in low-income city municipalities (Mena et al., 2021). 

These findings highlight the critical consequences of socio-

economic inequalities on health outcomes during the current 

pandemic. 

 

4. Non-communicable diseases in the 21st century 

 

A continued epidemiological shift from communicable to non-

communicable diseases as well as from premature death to 

years lived with disability has been well documented (Murray et 

al., 2012). Non-communicable diseases have emerged 

undisputedly as a predominant challenge to global health in the 

21st century (Yach et al., 2004; Murray et al., 2012). Even in low-

income countries, non-communicable diseases are rapidly 
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becoming a bigger problem than infectious ones. The Global 

Burden of Disease Study has shown that, between 1990 and 

2016, the worldwide average for healthy life expectancy at birth 

increased from 55 to 61 years for men and from 58 to 65 years 

for women (GBD 2016 DALYs and HALE Collaborators, 2017). This 

rise was due mainly to lower rates of infectious diseases, such as 

AIDS, malaria and tuberculosis, and lower neonatal death rates. 

However, the burden of chronic conditions has risen. Since 1990, 

the number of disability-adjusted life years, which is an estimate 

of the time lost to disability and early death, due to diabetes and 

kidney disease has increased by 24% and 20%, respectively. 

Furthermore, more than one billion people worldwide have 

been found to have uncontrolled hypertension, a risk factor for 

many non-communicable diseases (World Bank and World 

Health Organisation, 2017). 

 Non-communicable diseases carry a huge cost both in terms 

of human suffering and damage caused to a country's economy 

and social fabric. These diseases are the leading cause of death 

worldwide and accounted for 41 million (71%) of the world’s 57 

million deaths in 2016 (World Health Organisation, 2018), with 

the four major chronic diseases: cardiovascular diseases (17.9 

million deaths), cancers (9 million deaths), chronic respiratory 

diseases (3.9 million deaths) and diabetes (1.6 million deaths) 

causing 80% of all premature deaths resulting from non-

communicable diseases globally (World Health Organisation, 

2018). In the United States, non-communicable diseases account 

for most of the health-care expenditure (Centers for Medicare 

and Medicaid Services, 2012; Hoyert and Xu, 2012; United 

Health Foundation, 2012) and are the main cause of poor health, 

disability and death. Approximately 50% of adults in the United 

States have at least one chronic condition and 26% have two or 

more conditions (Ward and Schiller, 2013). In China, chronic 

diseases have become a leading health threat, accounting for an 

estimated 80% of deaths and 70% of disability-adjusted life-

years lost (Wang et al., 2005). 

 Socio-medical causation is not confined to infectious 

diseases but also involves the present-day pandemic of non-

communicable diseases. While the death rate from pulmonary 

tuberculosis is generally accepted as a sensitive index of the 

social state of a community, this also holds true for chronic 

conditions (Krech, 2011). Obesity provides an example 

illustrating that non-communicable diseases cannot be 

addressed effectively without action affecting the social 

determinants of health and disease. The prevalence of obesity 

has tripled since 1975, and approximately two billion people 

globally are overweight (World Health Organisation, 2020). 

Obesity rates have risen sharply not only in high-income 

countries, but also in low- and middle-income countries (U.S. 

Department of Health and Human Services, 2000; Flegal et al., 

2002; Schoenborn et al., 2002; James, 2008). For example, 

obesity rates in China and India have increased several fold 

(Misra and Khurana, 2008; Low et al., 2009). In consequence, the 

World Health Organisation declared obesity a pandemic in 2000 

(World Health Organisation, 2000). Key drivers of the increasing 

global rates of obesity have been the decrease in daily energy 

expenditure due to increased physical inactivity, and the 

growing consumption of high-energy diets, including fast foods 

and sugar-rich soft drinks (Harnack et al., 1999; Cavadini et al., 

2000; Kant , 2000; Ludwig et al., 2001; Zizza et al., 2001; Nielsen 

et al., 2002; Putnam et al., 2002). People with a lower socio-

economic status have been shown to consume such diets, which 

provide inexpensive, concentrated energy from sugar, fat and 

processed meat with relatively little intake of vegetables, whole 

grains and fruit (Reicks et al., 1994; Quan et al., 2000). 

 In the United States, the rates of obesity and type 2 diabetes 

have been shown to follow a socio-economic gradient, with the 

burden of disease disproportionately affecting the poor and 

racial-ethnic minorities (U.S. Department of Health and Human 

Services, 2000). The highest obesity rates have been shown to 

be associated with low income and low educational levels 

(Schoenborn et al., 2002), with people living in counties with 

poverty rates of more than 35% experiencing obesity rates 145% 

greater than those in wealthy counties (Levine, 2011). Healthy 

diets have been shown to be associated with higher income and 

education, while unhealthy diets have been associated with 

overweight and obesity (Bowman et al., 1998). The effect of 

socio-economic status on diet quality has frequently been 

explained by higher educational level or greater awareness of 

health issues among people with higher income (Bowman et al., 

1998). However, knowledge of healthy nutrition is not 

necessarily linked to a healthy diet (Patterson et al., 1996; 

Tepper et al., 1997; Berg et al., 2002). Associations between food 

insecurity and obesity have been found (Alaimo et al., 1998; 

Basiotis and Lino, 2002), with 43% of Americans living below the 

poverty line lacking consistent access to sufficient food (Levine, 

2011). Healthier foods, such as fresh vegetables and fruit, are 

more expensive, are perceived as luxury items and are 

unaffordable for many low-income consumers. Even when 

sufficient funds are available, people living in impoverished 

areas may have diminished access to fresh, healthy food (“food 

deserts”) (Levine, 2011). A body of evidence has demonstrated 

an association between a sedentary lifestyle and poor health, 

obesity, metabolic syndro me, cardiovascular disease and 

premature death (Hamilton et al., 2007; Thorp et al., 2011). 

Differences in sedentariness appear to account for more than 

50% of county-to-county variance in obesity in the United States, 

with the poorest counties showing the highest levels of 

sedentariness and obesity (Levine, 2011). The relatively low level 

of physical activity of people in poor counties may be explained 

by factors discouraging outdoor activities, such as a lack of sports 

facilities and parks (Hill and Peters, 1998) and unsafe 

neighbourhoods with higher levels of violence.  

 As lower-income countries develop economically, the 

prevalence of overweight increases significantly amongst the 

poorest, while remaining unchanged amongst the wealthiest. 

This increase in overweight in the poor has been predicted to 

affect approximately 70% of countries worldwide by 2040 

(Templin et al., 2019). The relative poor may therefore shoulder 

the greatest health burden, requiring special targeting and 

planning for public health policies in order to avoid increasing 
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disparities and additional expenditure of health care systems. 

The growing prevalence of overweight and obesity in children 

and adolescents is of particular concern, since childhood obesity 

is associated with significant health and economic lifetime cost, 

especially in regard to the risk of non-communicable conditions 

in later life (Must et al., 1992; Sonntag et al., 2015a). Among the 

chief factors determining the growth of child obesity are 

obesogenic environments, which are the collective influences of 

opportunities, surroundings and conditions of life involving food 

and physical activity in homes and schools, on the promotion of 

obesity (Swinburn et al., 1999; Swinburn and Egger, 2002). 

 The food industry exerts an extensive influence on unhealthy 

diet-related behaviours and obesity in children and adolescents 

and has a significant impact on the creation of obesogenic 

environments. This influence encompasses promotional 

campaigns and the funding of exposure to commercial 

influences through mass media internet and television (Sonntag 

et al., 2015b). Television advertising (Jeffery and French, 1998; 

Wilson et al., 1999) and energy-dense food marketing (Nestle, 

2002; 2003; Robinson, 1998) have been found to be factors 

contributing to increased consumption of foods high in energy, 

sugar and fat. Some of this advertising appears to be targeted 

especially at low-income consumers and children (Wilson et al., 

1999). Numerous studies have demonstrated that the food 

industry influences children’s preferences for its high-energy 

dense products (Sonntag et al., 2015b). Television advertising 

appears to have a stronger influence on the extent of food and 

beverage consumption of children from low-income families 

than those from high-income families (Buijzen et al., 2008). 

Public policy may be needed to create healthy food 

environments without interference from industry. Potential 

policy measures discouraging the overconsumption of unhealthy 

food and beverages include the raising of prices through 

taxation, such as an excise tax on the sugar content of soft 

drinks, which appears to be effective in reducing their 

consumption by children and adolescents (Fletcher et al., 2010; 

Bonnet and Réquillart, 2013). In short, the management of 

obesity and other non-communicable diseases can be effective 

only through policies adequately addressing the social 

determinants of health. 

 

5. Future directions 

 

As in Virchow’s times, the reduction of poverty today would 

facilitate more informed choices and consequent disease 

prevention among sections of the population. The term “lifestyle 

choice” suggests that health could be maintained in individuals 

making more educated decisions concerning nutrition and 

physical activities as well as smoking and drinking habits. 

However, the choices of many people suffering the greatest 

effects of unhealthy lifestyles are often limited (Salisbury, 2020). 

Pressures created by job insecurity, low wages and exposure to 

obesogenic environments with ubiquitously available cheap 

sugar often make lifestyle changes and consequent 

improvement of health difficult. The concept of lifestyle choice 

and the appeal to individual responsibility distracts from the 

necessity of policies addressing the disease-inducing societal, 

occupational and environmental structures. The present 

knowledge of the social, environmental, cultural, political and 

commercial determinants of health needs to be linked to specific 

policies and actions (Healthier Societies for Healthy Populations 

Group, 2020). Enabling people to remain healthy is important 

not only for the health of individuals, but also for the sustainable 

development of entire societies.  

 Global trends in regard to non-communicable diseases are 

associated with several key risk factors, including tobacco 

smoking and second-hand smoke exposure, hypertension, 

overweight and obesity, physical inactivity, alcohol use and diets 

low in fruits and vegetables and high in sodium and trans fats 

(Lee et al., 2012; Lim et al., 2012; Murray et al., 2012; Lange, 

2017). The high prevalence of non-communicable diseases also 

contributes to the impact of COVID-19 (Kluge et al., 2020). 

Specific, effective and safe preventive and therapeutic measures 

against COVID-19, such as vaccines, antiviral agents and passive 

immunotherapy, are highly desirable. However, many problems 

in this context remain to be solved (Lange, 2020), and 

comprehensive and effective prevention and treatment may 

include changes in various lifestyle factors contributing to 

susceptibility to infection with the severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) and a severe course of 

COVID-19 (Lange and Nakamura, 2020a, 2020b). Psychological 

distress and confinement to the home due to the current COVID-

19 pandemic may lead to harmful health behaviours, such as 

overeating, reduced physical activity, elevated alcohol and 

tobacco use and increased screen time causing impaired sleep. 

All of these behaviours are associated with non-communicable 

diseases and can also impair immunity. While no foods, single 

nutrients or dietary supplements are capable of preventing 

infection with COVID-19 (Lange and Nakamura, 2020c), a 

balanced diet containing sufficient amounts of macronutrients 

and diverse micronutrients is a prerequisite of an optimally 

functioning immune system (Lange, 2021c). Obesity has a 

substantial impact on pathogen defence and immunity, and a 

link has been demonstrated between obesity and various 

infectious diseases (Milner and Beck, 2012). Obesity has 

modulatory effects on populations of immune cells critical in the 

response to SARS-CoV-2 (van der Weerd et al., 2012) and is a 

major risk factor for COVID-19 (Kass et al., 2020; Lighter et al., 

2020). Alcohol use (Szabo, 1997; de Roux et al., 2006; Rehm et 

al., 2009; Imtiaz et al., 2017) and tobacco smoking (O’Leary et al., 

2014; van Zyl-Smit et al., 2014; Lawrence et al., 2019) are also 

known to have detrimental effects on the immune system. 

Therefore, population-wide body weight control, reduction of 

smoking rates and limitation of alcohol consumption are 

important preventive measures. Furthermore, sufficient 

restorative sleep is needed for adequate immune functioning 

(Bryant et al., 2004; Ibarra-Coronado et al., 2015; Irwin and Opp, 

2017; Besedovsky et al., 2019). Appropriate lifestyle changes in 

regard to nutrition, exercise, sleep, smoking and alcohol intake 

may help shift the population distribution of infection risk and 



 
 

Rudolf Virchow, disease prevention and health promotion                                                                                                                                                       Lange                                                                                                                                                                  
 

Journal of Disease Prevention and Health Promotion 5 (2021), 1−9 | DOI: 10.5283/jdphp.34                                                                                                    6 
 

aid in preventing severe COVID-19 disease (Lange and 

Nakamura, 2020a). Large-scale surveys should explore the 

effects of lifestyle changes, and the provision of reliable lifestyle 

information and effective interventions to individuals and 

communities during the pandemic is a pressing need. 

 Today, prevention is understood to be a mainstay of modern 

health care (Fani Marvasti and Stafford, 2012). According to the 

theory of the developmental origin of health and human disease 

(Barker, 1994; Penkler et al., 2019), a wide range of early 

interventions in many areas of medicine are needed (Schor, 

2003). Preventive measures even before conception may be 

required, since, for example, the metabolic state and diets of 

parents can influence the risk of obesity for their children and 

grandchildren (Elshenawy and Simmons, 2016; Houfflyn et al., 

2017). Various health problems may be best addressed by 

combining approaches of both clinical practice and public health. 

For example, the Million Hearts® initiative in the United States 

has the stated goal of preventing one million heart attacks and 

strokes within five years (Million Hearts, 2021). The clinical 

approaches of this initiative include increasing the use of anti-

thrombotic agents in high-risk individuals as well as improving 

the control of blood pressure and management of cholesterol, 

while the public health approaches aim to decrease smoking and 

reduce the intake of sodium and artificial trans fats at population 

level. The available knowledge of the human immunodeficiency 

virus (HIV) shows how the combination of preventive measures 

and pharmacological interventions can be effective in ending the 

HIV epidemic (Fauci et al., 2019). 

 A sound information base on the long-term effectiveness 

and cost-effectiveness of population-wide preventive 

interventions and health promotion efforts is lacking. The 

absence of clear objectives and quantification of outcomes as 

well as the failure to take cost-effectiveness into consideration 

needs to be addressed (Wanless, 2004). In particular, a 

coordinated long-term strategy is required to replace the 

prevailing short-term target culture. Adequate prevention 

strategies implemented today, especially those targeting 

children and young adults, would enable the redistribution of 

resources needed for the therapy of chronic diseases in the 

future. 

 

6. Concluding remarks 

 

While the attention of health professionals and politicians 

worldwide is currently focused on the COVID-19 pandemic, 

previous health agendas, in particular those addressing the high 

prevalence of non-communicable diseases in higher-income 

regions of the world, remain important. The ever-increasing 

burden of chronic conditions in less wealthy countries is no less 

important. The prescribing of medications for non-

communicable conditions is easier than addressing risk factors 

of chronic disease and exploring adequate lifestyle changes, 

which may be more difficult to achieve but also be potentially 

more effective. The key factors contributing to chronic disease 

are unhealthy lifestyles with high-calorie diets, a sedentary 

lifestyle, insufficient physical exercise, tobacco smoking and 

alcohol use. All but those with vested interests would agree that 

preventing non-communicable diseases through weight control, 

physical exercise and avoidance of tobacco and alcohol would be 

preferable to treating related conditions with drugs or other 

therapies. Therefore, a global health priority should be the 

prevention and early detection of non-communicable diseases in 

order to reduce the future demand on healthcare systems. 

Comprehensive approaches reaching the entire population will 

be required to ensure that community environments promote 

and sustain behaviours and lifestyles that contribute most to 

health. Many countries worldwide have ageing populations and 

face an increase in the prevalence of age-related diseases and 

escalating healthcare costs. Interventions capable of slowing 

ageing and reducing the number of disability-adjusted life years 

may have greater benefit than those targeted at individual 

disease. If ageing could be combined with extended years of 

healthy life, this may not only improve individual and population 

health, but also produce numerous social and economic 

dividends. 

 The considerable body of evidence concerning factors 

promoting health and wellbeing and those causing harm to 

health needs to be adopted and implemented. Strategies 

devised to achieve the most effective and wide-ranging 

advances in disease prevention and health promotion should 

become priorities in national agendas and investment decisions. 

Both public demand and decisive leadership are required to 

motivate significant changes in health improvement. 

Governments must be held responsible and accountable for the 

collective right to health and to healthy places to live, move, 

work and play. Governments should be sensible of this 

responsibility, particularly those of the various countries that 

have responded and continue to respond very poorly to the 

present coronavirus pandemic, showing vacillation, obfuscation, 

dishonesty and incompetence. 

 Even the best medical research will be unable to improve 

society and enhance the common good as long as policymakers 

fail to rationally address the current health problems and, on the 

basis of scientific evidence, implement the necessary changes. 

The quality of health research must be evaluated independently 

of political expedience and vested interests. Science contrary to 

the political goals of those in power must not be ignored or 

discredited. Politics frequently operates on a timescale governed 

by elections and media attention and fails to consider the 

greater timescale at which population health and its 

determinants can be expected to change. Many politicians focus 

on re-election in the short term rather than the long-term 

welfare of the electorate. During the current COVID-19 crisis, 

many democratic systems stumbled and appeared to be less able 

than some autocracies to make the tough decisions required to 

get the pandemic under control. Governments should use their 

capacity to effect lasting and meaningful changes at population 

level, but many seem unwilling to tackle the increasing 

prevalence of potentially preventable, non-communicable 

diseases and to make needed policy decisions regarding sugar, 
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smoking, alcohol and a sedentary lifestyle. Perhaps global health 

advocates should have more influence on political agendas, with 

health in all policies as a long-term strategy. The current 

pandemics of infectious and non-communicable diseases 

require the spirit of Virchow and other medical reformers of 

1848, who announced that their purpose was change, “not … for 

the doctors’ but for the patients’ sake” (Ackerknecht, 1953). 
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