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AbSTRACT
Ecosystem degradation and unsustainable use of natural resources, coupled with climate change and 
other environmental stressors, are putting ecosystem services under threat. Also at risk is the health of 
citizens who live in damaged environments with polluted air, water and soil. The related dangers to 
health should give particular cause for concern, especially since most 21st-century health care initia-
tives involve little spending on prevention and health protection. The rapid rise of China has created 
new challenges as political-economic drivers (urbanisation, industrialisation, mechanisation, globalisa-
tion and modernisation) multiply environmental stressors and caused mounting health problems. While 
there is a trade-off between ecosystem benefits and economic gain, it is essential to note that a healthy 
society is better able to deal with challenges as they emerge. There is a need for more investment in the 
monitoring of environmental stressors and climate change. This research paper addresses some of the 
health issues arising from environmental changes that prejudice the health and wellbeing of China’s 
people. Along with China’s anti-poverty measures, the situation requires multi-sectoral collaboration 
on multilevels within the health system. It needs to focus on disease prevention, underlying health prob-
lems, and contributing elements driven by social-political-economic factors. Such features of China’s 
society and families as rapid population aging, the phenomenon of ‘three generations – one roof’ (el-
derly people, their children and grandchildren) as well as migration (rural–urban, urban–urban) need to 
be considered. The global challenge of the current COVID-19 pandemic is a wake-up call showing the 
need to pay more attention to the complexity of the system. There is a need to be conscious that the state 
of the ecosystem can change ‘unexpectedly’ and ‘unannounced’ in response to environmental change, 
causing ‘undesirable’ loss of ecological and economic resources and threatening the most basic need of 
the present generation, ‘food and shelter’ security. 
Keywords: biodiversity, climate change, COVID-19 pandemic, ecosystem services, environmental 
health effect, food and shelter security, Sustainable Development Goals, system approach, three gen-
erations – one roof, trade-offs.

1 INTRODUCTION
In the last 50 years, populations have increased rapidly. The fast-growing need for humans for 
food and water has boosted consumption [1], [2], [3], [4]. Patterns of use and consumer choices 
have changed further with national and international marketing, media development, and the 
imposition of food safety requirements [5]. because of modernisation, globalisation and high-
consumption lifestyles, more lands have been cleared for agricultural expansion and reckless 
industrialisation and urbanisation [6]. Many natural resources are being overexploited, leaving 
degraded ecosystems both on land [7], [8] and in the oceans [9]. Food and shelter are funda-
mental to human needs and are largely provided by ecosystems and their services. However, 
the way we satisfy those needs differs between individuals and cultures [10]. 

An ecosystem consists of individuals and communities of plants and animals that act 
together as a whole and perform ecosystem functions that refer to the system properties, 
habitat and ecosystems processes [11]. The ecosystem services that directly or indirectly 
benefit humans include gas regulating and provisional and supporting services; air to breathe; 
water for drinking, for growing food and for providing hydroelectricity; food (from land, 
rivers, wetlands, lakes and the sea); and associated vital services such as nutrient cycling, 
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pollination and biological control [9], [12]. However, recent human activities are affecting 
ecosystem services. Increased CO

2
 emissions from industries burning fossil fuels, as well 

as the impacts of nitrogen compounds from fertilisers, are among the causes leading to bio-
diversity loss, global warming and climate change [4]. As frequently reported by the IPCC 
(Intergovernmental Panel on Climate Change), Earth’s average temperature has increased 
over the past century [13], [14], [15], [16]. Some significant impacts of climate change are 
rising sea levels, changes in deep-water circulation and the transmission of sound underwater, 
increased ocean temperatures, changes in dissolved oxygen and increases in ocean acidity. 
Climate change is a potential threat to ecosystems and their services, causing loss of biodi-
versity (including genetic and species diversity) as well as disruption of the dynamics within 
and between ecosystems and extinction at different spatial scales [9], [12]. biodiversity is 
decreasing faster than at any time in the past [12]. 

Further, climate change is causing a range of related health risks such as infectious disease, 
extreme weather and food insecurity [17]. Apart from the displacement impacts of natural 
disasters, there are also physical impacts (e.g., heatwaves, diarrhoeal disease and detrimental 
effects on the safety and quality of consumed foods) and psychological effects (e.g., anxiety 
and depression) [18], [19], [20]. Warmer temperatures resulting from climate change have 
the potential to enable vectors to thrive [21], [22], [23], for example, by shortening the incu-
bation period or breeding cycle of mosquitoes [21]. However, the ‘2018 WHO health and 
climate change survey report: tracking global progress’ indicates that only 3% of Nationally 
Determined Contributions [online] in 2017–2018 (in relation both to climate change and to 
the Sustainable Development goals [SDgs]) were linked to health-related goals (SDg3). 
When it comes to health risks related to climate change, the attention of most countries is 
directed to infectious diseases [24]. The report [24], in addition to the recent COVID-19 
outbreak, indicates the need to address underlying health vulnerabilities. The World Health 
Organisation COVID-19 daily reports (from 21 January 2020 to the present) have repeatedly 
observed that older adults and people with underlying health problems make up the most vul-
nerable group [25]. by 13 May 2020, COVID-19 had caused some 287, 399 deaths around 
the world [26].

This paper will use the COVID-19 experience, the second Severe Acute Respiratory Syn-
drome (SARS) [27], to mention some of the relevant underlying health issues as well as the 
vulnerability of aged people. Relevant published papers are used to create a ‘narrative’ of 
the current period. The focus of the present paper is primarily on China in Asia, the world’s 
largest continent with the largest concentrations of the human population. The region can be 
divided into five subregions: North Asia, South Asia, Central Asia, East Asia and West Asia. 
China is located in East Asia.

2 UNDERLYINg MEDICAL CONDITIONS
According to the WHO, COVID-19 is caused by the virus SARS-CoV-2 [25]. It is believed 
to be a zoonotic infectious disease characterised by human-to-human transmission and with 
a fourteen-day incubation period [25], [27]. The outbreak of COVID-19 that appeared first 
in China late in 2019 became a public health emergency of international concern on 30 
January 2020, before being officially categorised by the WHO as a pandemic on 11 March 
[28]. According to WHO reports, COVID-19 appears in a range of forms, including mild, 
acute and death in its severity. It has been reported that people suffering from underlying 
medical conditions such as respiratory disease, cancer, heart disease and diabetes are at 
higher risk [28]. 
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2.1 Communicable diseases

Communicable diseases or infectious diseases are major public health issues in East and 
Southeast Asia [21] and are caused by bacteria, viruses, fungi and parasites, and can be 
spread directly or indirectly from one person to another. Environmental, socioeconomic and 
behavioural problems, as well as national and international travel, increase the spread of 
infectious diseases. The incidence of many infectious diseases such as diarrhoea, helminthia-
sis and tuberculosis increases where personal hygiene is poor, access to safe water and food is 
inadequate, and health services are lacking [21]. Some example of communicable diseases in 
the area includes tuberculosis (Tb) and multi-drug-resistant Tb (MDR-Tb); sexually trans-
mitted infections (STIs); dengue; and malaria [29], [30]. In China, rural-urban migration and 
urbanisation have accelerated the spread of these diseases during the 21st century as socio-
economic changes have gone ahead [31], [32], [33], [34]. In addition to the spread of com-
municable diseases via human travel and migration, the accommodation provided to migrant 
workers in various countries is often crowded, with poor hygiene and sanitation, creating an 
ideal environment for disease transmission [21], [31], [33]. 

Moreover, zoonotic diseases result from infection with pathogens (bacteria, parasites, 
viruses, or unconventional agents as in the case of bovine spongiform encephalopathy) that 
have jumped from a non-human animal to a human [21]. Zoonotic factors are believed to 
have contributed to about 75% of some 30 new human pathogens over the past 30 years [21]. 
There are indications that COVID-19 has an ecological reservoir in bats, and it is possible 
that it made its way to humans through transmission first to another animal host (a wild 
animal, domestic food animal, or domesticated wild animal). Once in a human host, the dis-
ease is transmitted to other humans through droplets.

Flora and fauna have been altered as a result of human activities (e.g., rapid deforestation), 
creating an environment that favours pathogens [35]. Some factors contribute to the emer-
gence and spread of zoonoses. According to Detels et al. [21], these factors include (i) inten-
sive farming or animal husbandry practices that promote resistance in pathogens through 
the extensive use of antimicrobial agents and a lack of biosecurity measures; (ii) chang-
ing lifestyles and food habits; (iii) increased international travel and tourism; (iv) increased 
global trade; (v) illegal trading of wildlife; and (vi) climate change, deforestation and rapid 
industrialisation and urbanisation. While significant efforts are needed to secure food and 
other necessities, especially in emergencies, high levels of production and intensive practices 
may contribute to the further emergence and spread of infectious zoonoses (positive feedback 
loop). 

2.2 Non-communicable diseases

Non-communicable diseases (NCDs) are not contagious and include diabetes mellitus, 
mental disorders, cancer, chronic respiratory and cardiovascular diseases, and musculoskel-
etal conditions. The incidence of NCDs is rising rapidly in developing countries such as 
China and India [36]. The underlying risk factors for NCDs are (i) social factors such as 
ageing, urbanisation, and globalisation; (ii) behavioural factors including tobacco use, alco-
hol consumption, unhealthy diet and inactive lifestyle; and (iii) physiological and metabolic 
factors such as increased blood pressure, raised lipids, increased blood glucose and obesity 
[36]. A recent study of public health risk factors relevant to NCDs shows that health systems 
are under the continual influence of external factors. For example, using corn syrup in food 
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products contributes to excess calorie intake, raising the incidence of NCDs [37]. However, 
effective interventions such as dietary salt reduction [36] can limit the underlying risk factors 
for NCDs [38].

Obesity is directly linked with NCDs, particularly with diabetes, coronary heart disease, 
hypertension and dyslipidemia [39]. The population in the Asia region has undergone sig-
nificant changes in areas such as lifestyle and nutrition, giving rise to non-communicable 
diseases. Until 1949, China experienced great famines with high mortality. Uneven economic 
development in different parts of the country led to unbalanced nutrition until a series of 
policies implemented by the government (e.g., significant land reallocation in rural areas 
and more advanced agricultural techniques) improved the food supply after 1949 and ended 
hunger [40]. Du et al. [40] study on China National Nutrition Survey (CNNS 1949–1992) 
suggests that intake of fat, carbohydrates and protein changed impressively between 1952 
and 1982 (e.g., energy from edible oils and animal-source foods doubled). According to the 
authors, ‘overweight emerged only after 1982’ [40]. A healthy diet depends on (but is not 
limited to) the availability of food and adequate economic access to food throughout the 
country at different levels. Rising awareness of health and health-related issues, as well as of 
the health consequences of organisational practices and policy decisions, is bound to improve 
public health outcomes. The success of a health system should be measured in terms that 
include disease prevention and health protection. Nevertheless, health initiatives in the 21st 
century commonly spend no more than about 3% of their funds on prevention, with the bulk 
of their efforts going toward clinical problem management [37]. 

3 AgED gENERATION
According to the report of the Joint Mission that was conducted between 16 and 24 February 
2020 regarding the ongoing outbreak of COVID-19 in China [41], the disease is usually mild 
in children, but mortality increases with age. It has been reported that in China, more than 
20% of the deaths from COVID-19 have been among people more than 80 years old [41], 
[42]. The population in China is ageing relatively fast [43], primarily because of a decline 
of about 70% in fertility rates, from 5.6 children per woman in 1950 to 1.8 in 2000 [31]. A 
country with a relatively elderly population faces problems in a variety of areas, including 
public health and health insurance. According to a World Health Organisation assessment 
on China in 2015, 80% of all deaths of people aged 60 or over in the country in 2012 were 
caused by chronic NCDs [43].

The health problems of the aged population have implications for the younger generations 
since, in Chinese culture, taking care of elders is the responsibility of younger people. This 
custom is known as ‘three generations – one roof’, describing the situation in which elderly 
people live with or are culturally bound up with family members, including their children 
and grandchildren. However, due to the earlier one-child policy [44], these older people have 
fewer children compared to the generation before them. The processes of socioeconomic 
transition are altering the traditional system of care for older people in China. As rural people 
from the younger generation migrate to the cities, for instance, responsibility for looking 
after elders falls on the remaining rural population/family members [34]. A WHO report 
predicts that the incidence of chronic NCDs in China will surge by 2030 by at least 40%; 
accordingly, every young couple in the future will have to take care of four (or more) older 
family members who need care and assistance daily [43]. A further aspect of guarding health 
outcomes against environmental stressors relates to the need, while focusing on prevention, 
to strengthen multi-sectoral collaboration [36] between health and non-health sectors. The 
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latter include finance, transportation, education, industrial development, environmental pro-
tection, civil society and public security along with healthy, affordable and sustainable food 
supply [43], [45], [46].

4 SYSTEM COMPLExITY
The recent COVID-19 outbreak is an excellent example of the complexity of the health 
system and demonstrates that issues extend beyond infectious diseases themselves to struc-
tural and societal inadequacies. Economic, environmental, social, commercial and political 
factors have effects on health [47] and vice versa. The underlying health issues place heavy 
social and political-economic demands on the health system, including the provision of qual-
ity care services (notably, professional health workers, medical facilities and medicines), as 
well as imposing environmental demands such as the safe disposal of medical waste. 

There is a need to examine the vulnerabilities, since ‘no health system is perfect’ [48]. 
These vulnerabilities and challenges extend to the global spread of infectious diseases, which 
compel the decision-makers and the global community to decide how to act [49]. Health 
crises such as contagious disease outbreaks require preparedness and effective responses to 
avoid catastrophe, as in the case of the Ebola epidemic in the Democratic Republic of the 
Congo, where the mortality rate is still over 60% [50]. Apart from the financial impacts of the 
current pandemic, other social and economic effects such as the stigmatising of sufferers and 
discrimination against them, significant interference with international travel and transport, 
and potential transmission via global supply chain [28], [51].

Considering the complexity of the system, inside and outside of the health system, seeking 
swift solutions may be necessary for short term/emergency conditions. Still, it is less likely to 
be beneficial in the long term. Many environmental problems (such as pollution, depletion of 
soil and water resources), are either directly or indirectly relate to efforts to increase the rate 
of profit [52]. The rapid growth of the informal economic sectors in developing countries in 
Asia creates a highly competitive market that results in low-cost products for consumers [53]. 
The effect of increasing short-term output is to undermine the long-term resilience of the eco-
system, increasing its vulnerability to disturbance [54], [55]. Effective and sustainable use of 
natural resources, coupled with knowledge of the ecological systems involved, is essential if 
economic systems are to function profitably in the longer term [56]. All of which must attract 
China’s policy maker’s attention, considering the country’s commitment under the SDgs to 
eradicate poverty by 2030 [57], and the shift in national objectives, since the 13th Five-Year 
Plan, from seeking high productivity to prioritising sustainability [9]. The Five-Year Plan sets 
forth China’s strategic goals for economic and social development based on the recommenda-
tions of the Central Committee of the Communist Party of China (CPC). The 13th Five-Year 
Plan is the current plan with the defined strategies and main tasks, objectives and measures 
for China in 2016–2020. 

5 CONCLUSION
This paper has briefly addressed some health-related issues resulting from human activities 
while highlighting certain aspects of the COVID-19 pandemic. The focus has been on the 
vulnerability of older people and others with a history of illness. In this effort, while it men-
tioned some of the challenges concerning age population, it also emphasised how obesity and 
zoonotic factors play an essential role in NCDs and the emergence of new human pathogens, 
respectively. While the focus of this paper is principally on China, many of the concepts 
apply to other countries too.
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China’s health system needs to confront the country’s underlying health issues and weak-
nesses along with its environmental problems and to take into account the potential role of the 
informal sector of the economy in the emergence of new human pathogens. Rapidly evolving 
microorganisms and endemic communicable diseases such as SARS demonstrate the vulner-
ability of the countries in the East and Southeast Asian region [21]. The outbreak of SARS in 
South China in 2003 [21] and of SARS-CoV-2(COVID-19) in Wuhan late in 2019 should be 
of particular concern. The corresponding interventions have required multi-sectoral collabo-
ration on multiple levels and scales, including the global, national, regional and local. There 
is also a need for strategies of multi-purposing. For example, China has committed to targeted 
carbon emissions reduction (through participation in the COP21 climate change conference 
in Paris in 2015). If adopted on a sufficient scale, a healthy diet (as recommended by the 
Sustainable Healthy Diets guiding Principles [58]) can provide opportunities for reducing 
gHg emissions from food systems while lowering the cost of health care services. Mitigat-
ing gHg emissions from the health care system is also possible through changes to health 
care delivery, such as reducing the quantities of drugs prescribed and thus lessening the use 
of drug manufacturing processes [59], [60], [61].

Trade-offs between economic gain and ecosystem conservation have always presented 
challenges for policymakers. Often, ecosystem services are not given adequate weight in 
policy decisions [11]. Securing public health outcomes against environmental stressors, how-
ever, poses more severe difficulties. The need to control COVID-19 has forced decision-
makers, perhaps reluctantly, to put the health of individual human beings and society first to 
minimise the social and economic impacts of the pandemic. It is important to remember that 
climate change impacts are not limited solely to physical or mental health but extend to many 
other areas, including food systems (production, trade, and exchange, availability, processing 
and packaging). With climate change intensifying the present environmental stressors, food 
production will become increasingly insecure [62], [63]. The assumption is often made that 
nature responds smoothly to gradual change. However, studies of coral reefs, oceans, lakes, 
forests and arid lands have shown that smooth transitions can be interrupted and that shifts to 
a contrasting state can occur unexpectedly and without warning, causing extensive damage 
to ecological and economic resources [64]. Triggering such events may be changed, such as 
land degradation [65], [66], nutrient loading and intensive fishing [64]. The response capac-
ity of terrestrial organisms, populations, communities and ecosystems may not be sufficient 
to keep up with rapid climate change and allow adaptation to the new situation [67], [4]. 
Returning the system from a highly degraded state requires a great deal of effort and expen-
sive intervention [64].

biodiversity loss, growing gHg emissions and the degradation of ecosystems worldwide 
together show the need for overall choices in favour of ecosystems and the natural environ-
ment. Among the main stressors is climate change, some of whose worst effects will not be 
felt in full for generations. grasping this concept is rendered much more challenging by the 
fact that some of the projected events may not happen in one’s lifetime due to the ecologi-
cal time scale, as well as lagging. There are gaps in the data, the data that exist are often 
insufficiently accurate and reliable, and temporal and spatial information may be inadequate. 
The situation requires careful management to avoid unpleasant surprises that fail to protect 
the coming generations. Efforts to conduct sustainable ecosystem management, as well as 
climate change mitigation and adaptation, will aid in improving public health and securing 
healthy environments. The practical outcome of these efforts will be to enhance productivity, 
healthy ecosystems, intergenerational health and prosperity and the long-term sustainability 
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of natural resources. While the COVID-19 pandemic has highlighted some of the failures of 
the system (e.g., the acute shortage in various countries of testing kits and other indispensa-
ble equipment), it has nevertheless been possible to secure results using existing infrastruc-
ture, including virtual infrastructure for which global connections and services are avail-
able. Improvements in information and communications technology have allowed temporal 
and spatial boundaries to be crossed, and have provided opportunities for health benefits 
such as telemedicine or teleconsultation, globally and nationally. The question remains of 
whether, through some untoward development related to climate extremes or through pres-
ently unknown factors, those connections and services will be available in the future.
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