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Abstract

:

The COVID-19 pandemic deepened challenges and opened new fronts where old and unresolved problems met with new problems triggered by the pandemic itself. There are several issues, problems, and challenges related to the post-COVID world we are in. This paper discusses some of them from different perspectives and elaborates on the future challenges and their solutions, which need to be tackled. Apart from the pre-existing problems, we are now also facing new military conflicts, interrupted supply chains, even in medicines supplies, as well as the worsening of climate change, further complicated by the military conflicts and a potential new global economic crisis. The COVID-19 pandemic left the world with many uncertainties about the future as there seem to be few answers ready to tackle the combination of the fallout of the COVID-19 pandemic coupled with the pre-existing problems and challenges. Inequalities in terms of socio-economic differences and inequalities in health are driving disease burden, which will again be marked by the population aging and non-communicable diseases (NCDs). Global collaboration and the joint search for solutions to global challenges have become inevitable. Research into behavioral determinants of health and health promotion are essential in understanding the sources of controversy regarding and resistance to proven public health interventions.
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1. Introduction


The recent and still ongoing COVID-19 crisis not only presented the world with a challenge of colossal proportions, but also unmasked some of the previously unsolved problems most of the world’s societies had been faced with for decades before. The COVID-19 pandemic not only caused shockwaves in health systems across the world, but it also strongly pointed to many of the challenges and inequalities existing in the modern world. These have a determining impact on future global health and on overall welfare in large parts of the world. The pandemic also pointed to the fact that solidarity mechanisms to ensure access to much needed interventions, in this case vaccines and medicines, are insufficient to adequately respond to the challenges [1,2,3].



The pandemic reminded us of the magnitude of the problem in a globalised world with extremely rapid mobility. At the same time, it also pointed to the lack of solidarity when trying to address the need to rapidly provide vaccinations for billions of people. While most of the high- and very-high-income countries found their solutions, the rest of the world has been left to their ingenuity and to benefactorial initiatives, which were helpful but could not match the endeavours that would have been needed.



However, at the beginning of 2023 the world faces new, additional challenges, while it has still not resolved the old ones. In the first instance, we need to mention the pressures of the arising economic crisis, which is unfolding as a result of an interplay among the previous economic challenges, combined with the fallout of the COVID-19 pandemic, and the consequences of the war in Ukraine. Secondly, there is the issue of environmental challenges, partcularly the global climate crisis, where efforts so far have been largely insufficient and the forthcoming situation, given the challenges mentioned under the previous point, might trigger retrograde steps. Thirdly, there is an evident grave problem of the population aging, which is no longer limited only to Europe, North America, Japan, and Australia but is spreading into most middle-income countries and, in some cases, even into low-income countries. In particular, many of the LMICs might be significantly unprepared for the health and healthcare challenges of the increasing numbers of the elderly, for which many of them have no particular solutions in place. The COVID-19 pandemic further worsened the management of lifestyles, and of preventative and curative efforts in the field of healthcare. Fourthly, migration is becoming a reality of the modern world. In part, migrations are triggered by a hunger for work in the oldest societies in the world, but to a large degree they are the result of the striving for better lives, which pushes many younger people from LMICs to seek their future in wealthier environments. As a fifth challenge, rising socio-economic inequalities have been further enhanced by the COVID-19 pandemic, causing the disadvantaged to be at a greater loss than those who were better off before it had started.



The future of global health will be lying at an interplay of these five challenges; this paper will provide some in-depth reflections and elaborate on the possible solutions to these challenges in terms of global and local health when addressing them. The Sustainable Development Goals are the cornerstone for a minimum set of standards in moving toward global equity in health services [4].



The pandemic’s overwhelming nature, which forced entire societies into a state of focusing mostly on pandemic management, pushed other burning topics aside. For some years, no ‘pre-existing’ topic merited attention, which demonstrates the extent of the crisis triggered by COVID-19. As indicated already in Horton’s provocative editorial [5], early in the pandemic, we were faced with ‘-demics’ of various manifestations, such as an infodemic and, more precisely, a syndemic situation. Several international and national organisations undertook actions to explore and advise on the topics of the syndemic and infodemic, both of which impacted many facets of the pandemic and its management [6,7,8,9,10,11,12,13,14,15].



The legacy of the pre-covid period and the experiences of the past three years lead us to point out some of the crucial challenges for the forthcoming period.




2. Relevant Sections


2.1. Pandemic Preparedness


The pressures arising from the uncertainties in the first months of the pandemic triggered a chain reaction of ‘blame-and-shame’ accusations against international organizations (primarily WHO), but also against some national governments. In many countries, authorities were facing criticism that pandemic preparedness, which had been a hallmark of activities related to a quick response to the new potential epidemic, had not been fit for purpose in the pandemic situation. Such an intermediate conclusion was proposed given the late response, fragmented actions, and insufficient intensity of response in the very initial stages. The WHO took on some of the criticism very seriously and this resulted in a comprehensive report from an independent panel, which was presented to the Executive Board and to the General Assembly of the WHO [15]. The WHO joined forces with the World Bank in preparing a comprehensive report for the G20 Summit in Indonesia in 2022 that looked at both the health and financial sides of the preparedness challenge [16]. One of the crucial problems raised was, once again, the issue of gaps between high-income countries (HICs) on the one side and low-and middle-income countries (LMICs) on the other side. Pandemic preparedness requires investment, and this puts LMICs in a particularly fragile position. A recent study by the Global Fund found that 85% of global investment in pandemic preparedness will be needed in Global-Fund-eligible countries [17]. Such magnitude of investment needs to be planned and endorsed in good time to avoid some of the situations that occurred during the COVID-19 pandemic. There were multiple issues that put health systems under strain despite previous activities in the framework of pandemic preparedness. They mostly related to the pre-existing shortages of staff in the health system entry points, especially in primary care [18], as well as shortages of staff in infectious disease management and critical care units (e.g., intensive care doctors and nurses as well as anaesthetists) [19,20,21,22,23,24,25]. Consequently, health systems became overwhelmed quickly by big numbers of acute patients with severe respiratory problems [26,27]. This also applies to a lack of personal protective equipment (PPE) [28,29] and its exorbitant prices at the beginning of the pandemic (due to missing stockpiling but also due to distant provisions), as well as the run of vaccines where global aspects of COVID-19 vaccine coverage were put behind the needs of those willing and able to pay more. It is impossible not to praise the quick development of vaccines against COVID-19, but their availability and efficacy varied greatly [30]. Only late in 2021 when supplies in high-income countries seemed to be excessive, was there more willingness to help especially low-income countries through vaccine donations [31,32,33]. Lepelletier et al. discuss the issues related to the syndemic effects of the COVID-19 pandemic and propose some approaches for the future [34].



There were examples of good practice in the current pandemic, such as health altruism, which was present in strong correlation with COVID-19 vaccination driven by externalities (under the conditions of an unlimited supply of vaccines). An interesting study demonstrating this correlation has recently been published by Hierro et al. [35]. The mapping of unvaccinated populations reveals the painful realities of the gaps between HICs and LMICs where the latter are lagging to an appalling degree [36].




2.2. Military Conflicts and the Lurking Economic Crisis


The world has never ceased to face repeated military conflicts and resulting national, regional, and global crises throughout the decades after WW2. They usually triggered severe consequences for health, social welfare, and economies, as well as regional and global stability.



Several military conflicts over the past ten years saw an escalation of these impacts at an important international scale. The civil war in Lybia, Syria, and Yemen [37], as well as the unstable situation in the Sahel region, impact the health of populations and are triggering movements towards neighbouring countries and across Europe. The beginning of the conflict in Ukraine, with the resulting annexation of Crimea by the Russian Federation in 2014 [38], saw the first waves of Ukrainian displaced persons and refugees mostly moving to Poland. The civil war in Syria and the latter creation and fall of ISIS, which caused a massive exodus and displacement of millions of persons towards neighbouring countries and towards Europe had important multifaceted impacts on health and health services [39,40]. This resulted in an important humanitarian and logistical crisis, and in the loss of lives in attempts to cross from Turkey to Greece and then across the Balkans towards Central and Northern Europe.



The year 2022 saw an escalation in military conflicts and wars that also brought war back to Europe. Apart from the physical destruction, there has been a high toll in terms of human victims as well as internal and external displacement of at least 20% of the pre-war population of Ukraine and of almost 8 million refugees across Europe, out of which 5 million are registered in their hosting countries for temporary protection [41]. This has put a great strain on the hosting countries, most notably on Poland where 1.56 million Ukrainian refugees remain according to official data by the UNHCR from 22 February 2023 [42]. At first the war complicated the management of COVID-19 in Ukraine but with its continuation and destruction of health infrastructure and lack of regular supplies, there will be serious impacts on health and healthcare in more general terms, including chronic diseases, most notably cancer [43].



The war in Ukraine unveiled another important challenge which had lately become evident, partly already triggered by the pandemic, and that is global interdependence and global supply chains. Ukraine is a major producer of grain, primarily wheat, which, in the pre-war period, was mostly exported to LMICs [44]. An agreement preventing a total blockade on these exports meant a relief to all those in need, not underestimating the challenges triggered by the earlier impact of COVID-19 [45]. The economic impact of the war includes increasing energy prices, higher inflation rates, and disruptions in global supply chains. The latter have been affected to an important degree and the duration of interruptions is contributing to shortages of medicines even in HICs, deepening the trends registered even before the pandemic [46]. All of these will have a negative impact in countries far beyond the war-affected areas. Shortages in the supply of medicines and shortages of certain basic foodstuffs, coupled with increasing prices resulting from scarcity, could have disastrous effects especially for LMICs.



There is no clear estimate as to when and to what extent the new economic crisis might become out of control and overwhelm the world, such as the previous crisis from 2008 onwards [47,48]. Support to LMICs in any global crisis would be essential to at least maintain the levels of research [49] and support to healthcare as it stands today. In real terms, it is critical that scarce human resources [50,51] are maintained to keep up essential services for the future period [52].




2.3. Climate Change and the Pitfalls of Globalization


There were many well-known problems related to the intense process of globalization even before the COVID-19 pandemic: the shifting of economic activity to other countries and continents, the global trading of even perishable goods, such as fresh fruit and vegetables, and the enhancing of tourism-fueled international and intercontinental travel and commerce. All these problems significantly contributed to the need for modes of transport using fossil fuels to be used with an unprecedented intensity. Apart from contributing to climate change, such activity generates a lot of pollution, especially sea freight transport by large vessels.



Climate change has a profound impact on the production of food, among others, and as an alternative for the future, vegetables, in particular the legumes [53]. This will not only have a quantitative impact but will affect the quality of crops. Seasonal and out-of-season flooding and droughts might affect regions of Europe that, in the past, had not experienced such extreme occurrences [54,55].



A particular feature of climate change are heat waves and increasing temperatures in all seasons, including reaching extreme values in summers, which has a profound impact on health, as evidenced by Leone M et al., on an international level [56]. Achebak et al. specifically studied the impact of heat on cardiovascular diseases in Spain [57].



Infectious agents and their vectors, such as zoonoses, are gradually moving north and south from the equatorial regions where they used to be endemic, as we can see from the study by Li et al. on the development of dengue in China [58]. The changing climatic conditions may have a profound impact on the reproductive cycles both in the animal world but also in plants, which is clearly described by Fernandez-Pascual [59].



The impact on human health is obviously most visible to human perception and sometimes this impact can affect countries which have been warm(er) in the past. Even in those countries, as Zhao et al. demonstrate with the example of Brazil, there is a clear relationship between environmental temperature increases and hospitalization rates [60]. For those workers who need to work in harsh conditions in the open air, increases in temperature do not only cause health problems but have a profound impact on their productivity [61]. Observations of the developments in the circumpolar north have been intensified over the past years because of their evident macro changes, and a study also explored the impact of these on human health [62]. Increasing temperatures bring with them complex impacts on inter-relationships between the natural environment, including disasters, impacts on human health, as well as direct impacts of high indoor temperatures during summers and the detrimental impact of ozone, particularly in cities, as these three studies from Europe demonstrate [63,64,65]. Interestingly, healthcare needs to address its own contributions to the carbon footprint and how to ‘green’ the present working practices. This interesting study on ‘greening the operating room’ tries to propose an approach [66].



The rapid movement of millions of people across the globe facilitates trade, tourism, family ties, and culture. At the same time, it poses a constant threat that, at some stage, there could be an easily transmitted pathogen that could then be propagated with ease globally. That is what eventually happened with the SARS-CoV-2 virus. Although the International Health Regulations and the pandemic preparedness documents clearly defined procedures and protocols to be followed, their implementation and national and local adoption failed.




2.4. Ageing and Frailty Worsened Due to Disrupted Functioning of the Healthcare System


Even before the pandemic of COVID-19, many countries were experiencing hesitation and facing challenges when trying to promote a more preventative orientation in their healthcare. Part of the disruption was due to hesitancy around introducing restrictive measures, as these had been seen as a challenge to personal freedom [67]. As Wang points out in their study, HICs were allocating more resources and attention to some of the preventative services than LMICs [68]. Even though a comprehensive approach at the primary care level had been promoted for more than four decades, some of the issues need to be repeated often [69]. In many countries several of the building blocks of health systems were unprepared and insufficiently prepared for the pandemic. This was reflected in shortcomings in leadership and governance, often with delayed responsiveness of critical services. Furthermore, service delivery was rapidly subject to total streamlining to satisfy the needs of the infected and their treatment, while sidetracking or freezing all other services for shorter or longer periods of time [70]. Health workforce shortages or inappropriate working conditions from the pre-pandemic times were only worsened by the spike in the needs of the health system due to the pandemic. Health information systems were–in some cases–supportive of distant communication and in the provision of consultations and medicines, but largely fell short in adapting to the realities of the pandemic. Supply chains were affected by border closures, lockdowns, and irregularity in international trade and shipping. We will present below some of the findings of three studies exploring the responsiveness of health systems to the challenges of different financing and provisions of health services.



The COVID-19 pandemic caused disruptions in normal preventative, diagnostic, and therapeutic processes as it became the primary focus of health service delivery at all levels. Many countries had weaknesses in preventative services prior to the pandemic and these were then deepened during the pandemic. The full extent of the consequences of these disruptions will be visible over the next years. One of the consequences already explored, which might have an important and complex impact on future morbidity, is the deepened syndemic of obesity [71]. Preventative programs were often stopped or severely restricted due to the need to channel health professionals to services related to pandemic management. The impact on the elderly, who were a typical vulnerable population, combined with their exposure to a respiratory virus, was devastating, causing most deaths in persons over 75 years of age [72,73].



A particular feature of the period of the COVID-19 pandemic has been its impact on mental health. It is worth noting that there were three specific features of this impact. The first was the impact on mental health of the entire population facing long-standing lockdowns with severe disruption in regular life routines, a lack of social life, interrupted relations with people beyond ones household, the need to adapt to working from home, and a lack of amusement and sports activities. The second was the specific impact on the mental health of children and adolescents [74]. As was the case with adults, among young people there was seeking of blame for the situation experienced during the restrictions imposed due to COVID-19 [75]. The lack of social life for children and young people had an even more profound effect than on adults. This was, importantly, coupled with significantly reduced physical activity during the pandemic as well as with inappropriate nutrition patterns. Thirdly, there was the severe impact of COVID-19 on carers and on health professionals [76].




2.5. Increasing Inequality through Previous Problems Further Worsened by COVID-19


The COVID-19 pandemic put most societies globally under enormous strain. Whitehead, Taylor-Robinson, and Barr discuss the interrelationship between poverty, health, and COVID-19 [77]. As we have seen through the pandemic, different population strata were not affected equally. COVID-19 hit particularly hard those who were frail, elderly, poor, and all those whose health had been under strain due to difficult living conditions. Apart from the direct toll the pandemic took on these populations in terms of lives, prolonged course of disease, and disability caused by the consequences of long treatment or disease or both, there were also long absences from work and from family. These caused, in some cases, a loss of employment and put families in difficulty.



Health literacy was an important factor in response to the global health crisis. It affected collective and individual decisions related to the protection of health and the level to which measures, which had been imposed, were eventually respected and taken up, ranging from wearing masks to vaccine uptake [78].



As Marmot [79] describes with several examples, even the richest societies of the world were not responding adequately and were not even prepared to appropriately cope with the pandemic. This stemmed from a multitude of reasons and from the fact that health is a result of an interplay of many individual, societal, economic, and psychological determinants that together produce an outcome. Social inequality had a profound impact on those determinants that predisposed the affected populations to higher risks, among which were racial and ethnic minorities [80].





3. Discussion


A disruptive agent such as SARS-CoV-2 can have a multitude of impacts at a societal level. Pandemics of infectious diseases are one of the ‘expected’ events occurring occasionally every few decades and, consequently, adequate preparedness for such occurrences should be in place. This relates primarily to healthcare being overwhelmed with the number of critically and severely ill persons. However, it is also about changes in the functioning of the entire society caused by the measures aimed at limiting the detrimental health effects of the pandemic itself. Non-pharmacological measures (e.g., lockdowns, other types of limitations of movement, facial masks, and hand hygiene) were dominant mostly in the initial stages of the pandemic although they persisted throughout the pandemic between 2020 and 2022. Lockdowns are the most challenging intervention that may yield the most undesirable consequences for pandemic management [81]. Lockdowns caused important consequences, ranging from limiting people’s social and family life [82], which impacted mental health [83] as well as overall health and lifestyles [84], but also triggered disruptions in industry, supply chains, tourism, and energy [85]. The offsetting of the impact of these measures, and even their introduction, was easier for the HICs [86], although these effects were not uniform. In LMICs, there were combined effects of various factors, additionally complicating the recovery from the pandemic [87]. In turn, these faced significant resistance both to the general measures, such as lockdowns and other limitations of movement, as well as to vaccination requirements and obligatory testing. Updated and innovative approaches to pandemic preparedness will be warranted as suggested by Harrington, Kackos, and Webby [88].



Notwithstanding the attractiveness of the epidemiological transition concept, which had, since late 20th century, taken root in the broader public health community [89], every occurrence of epidemics reminds us of the continued importance of both pandemic preparedness as well as awareness of the potential that communicable diseases can develop. The WHO had been warning for decades that a new pandemic was imminent and was supporting the development of national pandemic preparedness plans [90]. Experiences with the SARS-1 [91], MERS [92], and H1N1 flu pandemics [93] were noted but had not had a more profound impact on the modifications to pandemic preparedness approaches.



The closures of borders and restrictions of incoming traffic were some of the key features of this approach [94,95,96,97]. Even supranational structures, such as the European Union, had not arrived at an agreement on a common approach to conditions regarding the crossing of internal borders for an extended period. Furthermore, this even happened in the so-called Schengen area, where travelling was barrier-free before COVID-19. Eventually, a common instrument was developed in the form of a QR code known as a ‘COVID-19 pass’ [98].



Military conflicts often have an impact on regional or global health situations, depending on their extent and the respective consequences. Several of these conflicts started decades ago and persisted through longer periods of time, such as the military activities in Afghanistan or the situation in the Middle East. Some of the conflicts had a profound effect on the health of one of the parties, such as is the case of Yemen [99,100,101] in the war between Saudi Arabia and Yemen. A study analysing the situation with military conflicts and COVID-19 in three countries also points at the threats in terms of the rapid spread of the disease in the instance of poor epidemiological surveillance and control as well as a fragile pre-COVID situation [37]. The war in Ukraine, that had its predecessors in the conflicts in Donbass and the annexation of Crimea, opened even more challenges. The extent of the conflicts in the territorially second largest country in Europe presented three challenges for wider stability:




	
A refugee crisis where, at the peak of exodus, around 8 million Ukrainians fled their country.



	
An energy crisis through interruptions, bans on imports, and restrictive measures on gas and oil trade.



	
A crisis regarding the provision of grain, which threatened primarily LMICs, and which was averted through an international agreement, showing some reason at these critical moments [45].








The migrant and refugee crises were modified by COVID-19, with fewer migrants arriving from sub-Saharan countries and more from Northern Africa. On the other hand, as the IOM states in its report from February 2021 [102], aspirations for migration had grown in the meantime and many who wanted to migrate were blocked in their own country, leading to exposure to harassment, torture, and other consequences. Migration trends, which are, in part, inevitable as a result of global economic inequalities, should be steered and controlled with the support of international organizations, such as the World Bank, the International Organization for Migration (IOM), the United Nations High Commissioner on Refugees (UNHCR), the WHO, the EU and the US Agency for International Development (USAID). Adequate retention strategies should be developed in order to protect the levels of health already achieved and control key public health challenges. The COVID-19 pandemic also temporarily impeded these movements, but they are unlikely to disappear in view of the rising economic difficulties in some countries and regions [103].



A potential new economic crisis could have devastating consequences for health systems around the globe in the post-COVID period. Although COVID-19 brought health and healthcare to the frontline of our attention, the previously high level of alertness is generally becoming more moderate. The financial levels are recalibrating to pre-COVID levels, which may often be insufficient due to the backlog in the demand for healthcare. This aside, many health professionals left healthcare due to physical and mental exhaustion during the pandemic. Some cases, where there has been a structured response to the mental health needs of health professionals, can serve as experience and provide lessons for similar situations in the future [104].



Climate change is likely to drive the political agenda in most of the world over the next decades, mostly for two principal reasons. One is in the fact that not enough has been down on slowing it down and the other is the fact that the negative impacts show a multitude of facets, most of which importantly include a detrimental effect on human health and wellbeing. The impact of the carbon footprint related to travel, whether work- or leisure-related, will likely remain important [105]. The reversal back to ‘normal’ life, and the return to normal levels of industrial activity, global trade, and tourism, among others, raises the importance of a circular economy [106,107].



The Sustainable Development Goals (SDGs) seemed to have been side-tracked over the past few years in the routine policy practices of many countries. Their comprehensive and objective interrelationships are essential for a responsible global developmental agenda. The extent of the effects of the health, economic, and social crises resulting from the pandemic, in addition to the climate crisis, is still uncertain, but it seems clear that the main issues are inefficient waste management, supply chain issues, adaptation to online education, and energy concerns [108].



Health systems exhibited varied levels of resilience and flexibility in response to the acutely unravelling crisis. Their responses varied greatly, as we can see in the examples of some of the studies, where differences are evident also among HICs themselves [109]. On the one hand, some countries, among which were the US and many Western European countries, counted on evading economic consequences by not adopting the strictest measures. In contrast, several developed countries decided on stricter policies ranging from ‘no-COVID’ in China to severe restrictions in travel, such as Taiwan, Hong Kong, Australia, and New Zealand. The impact of the different types of health systems was also studied as a potential contributing factor to the adverse effects, especially mortality, but also more broadly on access to non-COVID-19-related services [110]. Nevertheless, experiences from the pandemic provide important messages for global health security and universal health coverage [111], including about how to address the planning of needs for anesthetists [112]. Health systems’ approaches were analyzed using experiences from several European countries, studying two different aspects of tackling the COVID-19 pandemic. The first of the two, by Schmidt AE et al. [113], studies the approaches taken in the selected social health insurance countries, where it was evident that these countries were structurally less prepared for crisis situations and had to resort to additional funding from national budgets. The second one, by Waitzberg R et al. [114], explores provider payment incentives in 20 countries.



Lockdowns caused important consequences, ranging from limiting people’s social and family life [82], which impacted mental health [83] as well as overall health and lifestyles [84], but also triggered disruptions in industry, supply chains, tourism, and energy [85]. The offsetting of the impact of these measures and even their introduction was easier for HICs [86]. In turn, these countries faced significant resistance both to the general measures, such as lockdowns and other limitations of movement, as well as to vaccination requirements and obligatory testing.



Vaccine coverage against COVID-19 showed important variations across countries. In part, lower rates can be attributable to vaccine hesitancy and ‘no-vax’ movements that had been strong in some countries across Europe already before the COVID-19 pandemic. Nevertheless, vaccine hesitancy was also present in other continents and in LMICs, as studied by Moola S et al. [115]. However, it was in the organization of the vaccination where some countries proved to be much more successful than others. An excellent insight into the predictors of success, as well as of hesitancy, was carried out on 37 different cases from across the world in a paper by Pires [116]. Contrary to the past, there had been significant decisiveness to address challenges related to vaccine hesitancy during the COVID-19 pandemic. Inadequate approaches to health were evident where an adequate level of health literacy was absent, matching the need to understand rather complex messages as to why younger population groups should also get vaccinated against COVID-19. The shortcomings in this area contributed to various conspiracy theories and ‘no-vax’ movements [117,118]. These developments might have a detrimental effect on other vaccinations, such as routine vaccinations in childhood. Interestingly, these objections continued despite growing evidence that there is also an important percentage of persons who develop what is described as ‘long covid’ [119]. There is mounting evidence that new, innovative approaches in the promotion of all vaccination might be needed in view of these experiences [120,121,122,123,124].



The COVID-19 pandemic unveiled all the shortcomings that even the HICs had been underplaying in the past. This particularly goes for the position of and care for vulnerable groups, especially the elderly. Long-term care for the frail has not been developed to the extent where these vulnerable groups would be protected from the catastrophic consequences of the fast-spreading pandemic [125]. However, it also refers to the flexibility and adaptability of the entire health system. There is a mounting body of evidence showing the positive experience of good health system governance under complex circumstances [126,127]. Overall, most governments and societies were not prepared for an epidemiological earthquake of these proportions, but studying different responses and their effectiveness might provide potential scenarios for the future [128]. Furthermore, the importance of the role that nursing professionals have in caring for the frail and the elderly has been further evidenced [129].




4. Future Directions


Global collaboration and solidarity have become inevitable principles to follow in order to tackle the challenges and problems discussed in this paper. Partial or limited solutions will not resolve global problems and cannot mitigate the impact these problems have for the greater part of the world. Notwithstanding that, it is important to learn from successful approaches at the national level in order to propose potentially successful strategies [130,131,132]. They underline a clear case for public health financing, organization, and workforce orientation.



Comprehensive and internationally harmonized approaches to pandemic preparedness, which would include experiences from tackling the COVID-19 pandemic, are going to be essential in view of future pandemics. These would include:




	
A comprehensive approach to the whole health system’s pandemic preparedness.



	
An adequate investment into human, physical, and infrastructural resources in order to adequately support the functioning of health systems under the conditions of a pandemic.



	
A clear outline for the use of pharmacological and non-pharmacological measures.



	
An agreement from the different governmental sectors on the key functioning of the society to be preserved.








Mitigating the effects of military conflicts is complex as their duration and intensity vary as well as the extent of territories and countries involved. Some of the recent conflicts have spread over an entire region, causing severe consequences for health and wellbeing of entire populations. International concerted support activities to all in need are essential to support the vulnerable and the weak. This should include:




	
Concerted actions to manage the movement of a significant number of refugees.



	
The addressing of energy and food policies that would be resilient to greater shocks.



	
The addressing of migration flows in a comprehensive manner that would provide safe options for those most in need, while supporting the countries of origin to prevent ‘brain-drains’, which will further impoverish many LMICs.



	
The addressing of migration flows which requires requires concerted action by all key international actors, including the IOM, the UNHCR, the WHO, and UNICEF.








Addressing climate change is becoming a matter of urgent action which can no longer be delayed or postponed for additional excuses. Addressing climate change is essential for the future wellbeing of entire populations. The harm caused to human health through the direct and indirect effects of climate change will need to be monitored and quantified as it has important economic consequences. The COVID-19 pandemic showed us how much human activity contributes to the emissions related to global warming. While in recovery from the pandemic, it will be important to remain aware of the need to also address climate change with regards to those aspects which directly impact on health, such as:




	
The facilitation of the spread of zoonoses and other infections due to global travel and global warming.



	
The implementation of and strict adherence to the International Health Regulation (IHR) to mitigate the potential global spread of diseases.



	
An increase in the preparedness for heat waves.



	
The addressing of the potential loss of housing and income for populations living in coastal areas.








Research into the behavioral determinants of health is an important area to be further enhanced. COVID-19 unmasked more profound differences within populations regarding the values placed on preventative measures, adherence to them, the acceptance of a minor risk to avoid a major one, and the general taking up of responsibility in protecting oneself and thus also others (humanistic altruistic behavior). These differences are related to diverse levels of health literacy but also to socio-economic differences as well as trust in authorities and in medical and other health professionals. In view of this, special attention needs to be given to the involvement of the scientific societies, not only those in the biomedical field but also those from social sciences and psychology. In that way, it would be easier to develop better and more efficient strategies in addressing the challenges presented by a global emergency of such a magnitude as the case of COVID-19.



There had been a widespread systemic failure to protect the vulnerable segments of the population in the pandemic, evidenced by the high toll of deaths among the elderly living in protected communities, such as nursing homes. Similarly, the shifts of services and workforces towards the management of the pandemic left many acute and chronic patients with unmet needs that will take several months to years to resolve. This will have a serious impact on the survival for chronic noncommunicable diseases and the quality of life of chronic patients. The flexibility of healthcare delivery under the conditions of a pandemic will require special focus in future pandemic preparedness. A study mapping and analyzing responses from 28 countries is one of the analyses which may help decisionmakers to face the future challenges better prepared [133].



The international community, but especially international organizations, such as the WHO, UNICEF, the World Bank, as well as supranational structures such as the European Union, will have to aim at defining clearer and more harmonized measures in future pandemics and other international health threats as well as at agreeing on the requirements for their introduction. Support from NGOs, both international as well as local, will be needed, especially in LMICs. This should greatly improve the initial response as well as contribute to a fairer and more balanced approach to global solutions.




5. Conclusions


The world we live in after three years of the COVID-19 pandemic is not that different due to the continued presence of unresolved problems from the pre-pandemic period. It has become more difficult to manage as the old problems have mostly been worsened by the pandemic. At the same time, responses and measures to contain the pandemic have caused a range of new problems, which raise additional challenges about the future.



Pandemic preparedness in the future will have to address more than just the direct measures to contain the pandemic. It will have to include a comprehensive, societal plan with a clear governmental commitment to address all aspects of the impact and of the measures required to manage the pandemic.



Military conflicts have, even under ‘normal’ conditions, a detrimental effect on entire countries and regions, and often involve several countries. The direct suffering of the victims in the conflict is worsened by refugee crises, insufficient healthcare, and economic challenges. Apart from military conflicts, there are other reasons that push people from many countries to migrate to better lives, including better employment opportunities and escape from persecution for several reasons given the specific context of the country in question. All these were eclipsed by the COVID-19 pandemic, but just temporarily as the reasons for migrations remain largely the same.



Climate change and its global effects had temporarily been sidetracked. The temporary reduction in industrial activity as well as global trade and tourism showed encouraging results. However, the recovery period is showing a return to pre-pandemic levels. Problems arising from climate change have profound health effects and need to be addressed adequately through global, regional, and national coordinated activities.



Health systems failed to protect the most vulnerable–the elderly and the frail. At the same time, the shortcomings of health systems that existed before the pandemic, such as health workforce shortages, their difficult working conditions, their limited capacity for critical care, and the lack of reserve for increased demand, caused delays in the management of chronic patients, and increased waiting lists and waiting times.



The public health community has been striving to promote the importance of building healthy societies, not only of caring for those persons in direct need of healthcare, ever since the Ottawa Charter on health promotion from 1986 [134] and its successors, notably the Shanghai declaration [135]. This orientation should be guiding future efforts in the improvement of population health and wellbeing. Only a comprehensive approach to health that includes all relevant sectors, and all population strata, can lead to the development of healthy populations that are resistant to health threats of different types, including those of pandemics such as COVID-19. Health needs to be a societal and governmental commitment as only synergies across the different sectors will yield the adequate responses to extreme situations, such as those we have recently experienced with COVID-19.







Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Conflicts of Interest


The author declares no conflict of interest.




References


	



Haldane, V.; Ariyarajah, A.; Berry, I.; Loutet, M.; Salamanca-Buentello, F.; Upshur, R.E.G. Global inequity creates local insufficiency: A qualitative study of COVID-19 vaccine implementation challenges in low-and-middle-income countries. PLoS ONE 2023, 18, e0281358. [Google Scholar] [CrossRef] [PubMed]

	



Saxena, A.; Baker, B.K.; Banda, A.; Herlitz, A.; Miller, J.; Karrar, K.; Fleurbaey, M.; Chiwa, E.; Atuire, C.A.; Hirose, I.; et al. Pandemic preparedness, and response: Beyond the Access to COVID-19 Tools Accelerator. BMJ Glob. Health 2023, 8, e010615. [Google Scholar] [CrossRef]

	



Moyazzem Hossain, M.; Abdulla, F.; Rahman, A. Challenges and difficulties faced in low- and middle-income countries during COVID-19. Health Policy Open 2022, 3, 100082. [Google Scholar] [CrossRef] [PubMed]

	



Sustainable Development Goals (SDGs). Available online: https://sdgs.un.org/goals (accessed on 20 January 2023).

	



Horton, R. Offline: COVID-19 is not a pandemic. Lancet 2020, 396, 874. [Google Scholar] [CrossRef]

	



Calleja, N.; AbdAllah, A.; Abad, N.; Ahmed, N.; Albarracin, D.; Altieri, E.; Anoko, J.N.; Arcos, R.; Azlan, A.A.; Bayer, J.; et al. A Public Health Research Agenda for Managing Infodemics: Methods and Results of the First WHO Infodemiology Conference. JMIR Infodemiol. 2021, 1, e30979. [Google Scholar] [CrossRef] [PubMed]

	



Briand, S.C.; Cinelli, M.; Nguyen, T.; Lewis, R.; Prybylski, D.; Valensise, C.M.; Colizza, V.; Tozzi, A.E.; Perra, N.; Baronchelli, A.; et al. Infodemics: A new challenge for public health. Cell 2021, 184, 6010–6014. [Google Scholar] [CrossRef]

	



Rubinelli, S.; Purnat, T.D.; Wilhelm, E.; Traicoff, D.; Namageyo-Funa, A.; Thomson, A.; Wardle, C.; Lamichane, J.; Briand, S.; Nguyen, T. Correction to: WHO competency framework for health authorities and institutions to manage infodemics: Its development and features. Hum. Resour. Health 2022, 20, 49. [Google Scholar] [CrossRef]

	



Saqib, K.; Qureshi, A.S.; Butt, Z.A. COVID-19, Mental Health, and Chronic Illnesses: A Syndemic Perspective. Int. J. Environ. Res. Public Health 2023, 20, 3262. [Google Scholar] [CrossRef]

	



Tsagkaris, C.; Eleftheriades, A.; Matiashova, L. COVID-19, Monkeypox, climate change and surgery: A syndemic undermines the right to be operated in a clean, healthy, and sustainable environment. Perioper. Care Oper. Room Manag. 2023, 30, 100305. [Google Scholar] [CrossRef]

	



Lui, L.M.W.; McIntyre, R.S. Canadian Healthcare System and Individuals with Severe Mental Disorders During Coronavirus Disease 2019: Challenges and Unmet Needs. Schizophr. Bull. Open 2022, 3, sgac036. [Google Scholar] [CrossRef]

	



Bova, R. The homeless population during the COVID-19 syndemic: Inequities, practices of social resilience, and social reintegration strategies. Front. Sociol. 2022, 7, 959178. [Google Scholar] [CrossRef] [PubMed]

	



Apolonio, J.S.; da Silva Júnior, R.T.; Cuzzuol, B.R.; Lima Araújo, G.R.; Santos Marques, H.; de Souza Barcelos, I.; Kauany de Sá Santos, L.; Hasimoto Malheiro, L.; Lima de Souza Gonçalves, V.; Freire de Melo, F. Syndemic aspects between COVID-19 pandemic and social inequalities. World J. Methodol. 2022, 12, 350–364. [Google Scholar] [CrossRef]

	



Nguyen Long, L.A.; Triliva, S.; Davids, T.; Fragkiadaki, E. Emerging from the global syndemic crucible: Finding belonging in a post corona future. Futures 2022, 143, 103034. [Google Scholar] [CrossRef] [PubMed]

	



Second Report on Progress. Prepared by the Independent Panel for Pandemic Preparedness and Response for the WHO Executive Board, January 2021. Available online: https://live-the-independent-panel.pantheonsite.io/wp-content/uploads/2021/01/Independent-Panel_Second-Report-on-Progress_Final-15-Jan-2021.pdf (accessed on 25 February 2023).

	



Analysis of Pandemic Preparedness and Response (PPR) Architecture, Financing Needs, Gaps and Mechanisms. Prepared for the G20 Joint Finance & Health Task Force. World Health Organisation and the World Bank. Available online: https://thedocs.worldbank.org/en/doc/5760109c4db174ff90a8dfa7d025644a-0290032022/original/G20-Gaps-in-PPR-Financing-Mechanisms-WHO-and-WB-pdf.pdf (accessed on 25 February 2023).

	



Eaneff, S.; Boyce, M.R.; Graeden, E.; Lowrance, D.; Moore, M.; Katz, R. Financing global health security: Estimating the costs of pandemic preparedness in Global Fund eligible countries. BMJ Glob. Health 2023, 8, e008960. [Google Scholar] [CrossRef]

	



Otero-García, L.; Mateos, J.T.; Esperato, A.; Llubes-Arrià, L.; Regulez-Campo, V.; Muntaner, C.; Legido-Quigley, H. Austerity Measures and Underfunding of the Spanish Health System during the COVID-19 Pandemic—Perception of Healthcare Staff in Spain. Int. J. Environ. Res. Public Health 2023, 20, 2594. [Google Scholar] [CrossRef]

	



Hamada, S.; Moromizato, T.; Narita, M.; Taniguchi, K.; Shibuya, K.; Tokuda, Y. Association between hospital internal medicine physician workforce and patient admissions during the COVID-19 pandemic in Japan. BMC Health Serv. Res. 2023, 23, 65. [Google Scholar] [CrossRef] [PubMed]

	



Branson, R.D.; Rodriquez, D., Jr. COVID-19 Lessons Learned: Response to the Anticipated Ventilator Shortage. Respir. Care 2023, 68, 129–150. [Google Scholar] [CrossRef]

	



Michaels, I.; Pirani, S.; Fleming, M.; Arana, M.M.; D’Angelo, E.; Dyer-Drobnack, C.; DiManno, M.; Ravenhall, S.; Gloria, C.T. Enumeration of the Public Health Workforce in New York State: Workforce Changes in the Wake of COVID-19. Int. J. Environ. Res. Public Health 2022, 19, 13592. [Google Scholar] [CrossRef]

	



Huq Ronny, F.M.; Sherpa, T.; Choesang, T.; Ahmad, S. Looking into the Laboratory Staffing Issues that Affected Ambulatory Care Clinical Laboratory Operations during the COVID-19 Pandemic. Lab. Med. 2022, lmac139, online ahead of print. [Google Scholar] [CrossRef]

	



Holthof, N.; Luedi, M.M. Considerations for acute care staffing during a pandemic. Best Pract. Res. Clin. Anaesthesiol. 2021, 35, 389–404. [Google Scholar] [CrossRef]

	



Liddle, B.; Weech-Maldonado, R.; Davlyatov, G.; O’Connor, S.J.; Patrician, P.; Hearld, L.R. The organizational and environmental characteristics associated with hospitals’ use of intensivists. Health Care Manag. Rev. 2022, 47, 218–226. [Google Scholar] [CrossRef]

	



Wang, P.; Xue, Y.; Dong, M.; Yongfang, Z.; Yunqin, Y.; Yan, K.; Bo, W. The role of respiratory therapists in the treatment of coronavirus disease 2019 patients in China. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue. 2021, 33, 744–747. [Google Scholar] [CrossRef]

	



Doyle, J.; Smith, E.M.; Gough, C.J.; Haq, A.; Willis, C.; Stevenson, T.; Reljic, M. Mobilising a workforce to combat COVID-19: An account, reflections, and lessons learned. J. Intensive Care Soc. 2022, 23, 177–182. [Google Scholar] [CrossRef] [PubMed]

	



Michell, W.L.; Joubert, I.A.; Peters, S.; Fredericks, D.L.; Miller, M.G.A.; Piercy, J.L.; Arnold-Day, C.; Thomson, D.A.; van Zyl-Smit, R.N.; Calligaro, G.; et al. The organisational response of a hospital critical care service to the COVID-19 pandemic: The Groote Schuur Hospital experience. S. Afr. J. Crit. Care 2021, 37, 63–69. [Google Scholar] [CrossRef] [PubMed]

	



Mtetwa, G.; Anabwani-Richter, F.; Dlamini, N.; Dlamini, Q.; Devezin, T.; Kay, A.; DiNardo, A.; Mandalakas, A.; Lukhele, B. Sterilization of gowns: Making the most of a scarce commodity during the COVID-19 pandemic. Public Health Action 2021, 11, 112–113. [Google Scholar] [CrossRef] [PubMed]

	



Okeagu, C.N.; Reed, D.S.; Sun, L.; Colontonio, M.M.; Rezayev, A.; Ghaffar, Y.A.; Kaye, R.J.; Liu, H.; Cornett, E.M.; Fox, C.J.; et al. Principles of supply chain management in the time of crisis. Best Pract. Res. Clin. Anaesthesiol. 2021, 35, 369–376. [Google Scholar] [CrossRef] [PubMed]

	



Ning, C.; Wang, H.; Wu, J.; Chen, Q.; Pei, H.; Gao, H. The COVID-19 Vaccination and Vaccine Inequity Worldwide: An Empirical Study Based on Global Data. Int. J. Environ. Res. Public Health 2022, 19, 5267. [Google Scholar] [CrossRef]

	



Horton, R. Offline: COVID-19-the lessons that science forgot. Lancet 2022, 400, 1753. [Google Scholar] [CrossRef]

	



Su, Z.; McDonnell, D.; Li, X.; Bennett, B.; Šegalo, S.; Abbas, J.; Cheshmehzangi, A.; Xiang, Y.-T. COVID-19 Vaccine Donations—Vaccine Empathy or Vaccine Diplomacy? A Narrative Literature Review. Vaccines 2021, 9, 1024. [Google Scholar] [CrossRef]

	



Hordijk, L.; Patnaik, P. COVID-19-How Europe’s vaccine donations went tragically wrong. BMJ 2022, 377, o1286. [Google Scholar] [CrossRef]

	



Lepelletier, D.; Souhard, C.; Chidiac, C.; Chauvin, F.; Mansour, Z. Syndemic analysis of the pandemic COVID-19 crisis: A multidisciplinary “Understand-Anticipate—Propose” meta-method. Arch. Public Health 2022, 80, 193. [Google Scholar] [CrossRef]

	



Hierro, L.A.; Patiño, D.; Atienza, P.; Garzón, A.J.; Cantarero, D. The effect of altruism on COVID-19 vaccination rates. Health Econ. Rev. 2023, 13, 2. [Google Scholar] [CrossRef]

	



Graphical Presentation of Vaccination Rates for COVID-19. Available online: https://pandem-ic.com/mapping-our-unvaccinated-world/ (accessed on 20 January 2023).

	



Daw, M.A. The Impact of Armed Conflict on the Epidemiological Situation of COVID-19 in Libya, Syria and Yemen. Front. Public Health 2021, 9, 667364. [Google Scholar] [CrossRef]

	



Humanitarian Consequences of the War in Ukraine. In Resolution 2198 (2018) of the Parliamentary Assembly of the Council of Europe; Council of Europe: Strasbourg, France, 2018.

	



Al-Ibraheem, A.; Abdlkadir, A.S.; Mohamedkhair, A.; Mikhail-Lette, M.; Al-Qudah, M.; Paez, D.; Mansour, A.H. Cancer diagnosis in areas of conflict. Front. Oncol. 2022, 12, 1087476. [Google Scholar] [CrossRef]

	



Ekzayez, A.; Alhaj Ahmad, Y.; Alhaleb, H.; Checchi, F. The impact of armed conflict on utilisation of health services in north-west Syria: An observational study. Confl. Health 2021, 15, 91. [Google Scholar] [CrossRef] [PubMed]

	



Official Data on Registered Refugees from Ukraine across Europe. Available online: https://data.unhcr.org/en/situations/ukraine (accessed on 20 January 2023).

	



Official Data on Registered Refugees from Ukraine in Poland. Available online: https://data.unhcr.org/en/situations/ukraine (accessed on 27 February 2023).

	



Caglevic, C.; Rolfo, C.; Gil-Bazo, I.; Cardona, A.; Sapunar, J.; Hirsch, F.R.; Gandara, D.R.; Morgan, G.; Novello, S.; Garassino, M.C.; et al. The Armed Conflict and the Impact on Patients with Cancer in Ukraine: Urgent Considerations. JCO Glob. Oncol. 2022, 8, e2200123. [Google Scholar] [CrossRef] [PubMed]

	



Black Sea Grain Initiative. Available online: https://www.un.org/en/black-sea-grain-initiative (accessed on 20 January 2020).

	



Onyeaka, H.; Tamasiga, P.; Nkoutchou, H.; Guta, A.T. Food insecurity and outcomes during COVID-19 pandemic in sub-Saharan Africa (SSA). Agric. Food Secur. 2022, 11, 56. [Google Scholar] [CrossRef]

	



Sarnola, K.; Kari, H.; Koskinen, H. Medicine shortages: Product life cycle phases and characteristics of medicines in short supply-A register study. Front. Pharmacol. 2022, 13, 943249. [Google Scholar] [CrossRef]

	



Salinari, G.; Benassi, F.; Carboni, G. The Effect of the Great Recession on Italian Life Expectancy. Popul. Res. Policy Rev. 2023, 42, 3. [Google Scholar] [CrossRef] [PubMed]

	



Chen, S.; Li, Q.; Wang, Q.; Zhang, Y.Y. Multivariate models of commodity futures markets: A dynamic copula approach. Empir. Econ. 2023, 1–21. [Google Scholar] [CrossRef]

	



Malekzadeh, A.; Michels, K.; Wolfman, C.; Anand, N.; Sturke, R. Strengthening research capacity in LMICs to address the global NCD burden. Glob. Health Action 2020, 13, 1846904. [Google Scholar] [CrossRef]

	



Ogunyemi, K.O.; Bamgboye, E.A.; Fowotade, A.; Ogunwemimo, F.; Alao, D.O. Developing forecasting capacity for public health emergency management in Africa using syndemics approach: Lessons from the COVID-19 pandemic. BMJ Glob. Health 2022, 7, e010148. [Google Scholar] [CrossRef] [PubMed]

	



Parzonka, K.; Ndayishimiye, C.; Domagała, A. Methods and Tools Used to Estimate the Shortages of Medical Staff in European Countries-Scoping Review. Int. J. Environ. Res. Public Health 2023, 20, 2945. [Google Scholar] [CrossRef] [PubMed]

	



Catton, H. COVID-19: The future of nursing will determine the fate of our health services. Int. Nurs. Rev. 2021, 68, 9–11. [Google Scholar] [CrossRef] [PubMed]

	



Scheelbeek, P.F.D.; Bird, F.A.; Tuomisto, H.L.; Green, R.; Harris, F.B.; Joy, E.J.M.; Chalabi, Z.; Allen, E.; Haines, A.; Dangour, A.D. Effect of environmental changes on vegetable and legume yields and nutritional quality. Proc. Natl. Acad. Sci. USA 2018, 115, 6804–6809. [Google Scholar] [CrossRef] [PubMed]

	



Brown, L.; Murray, V. Examining the relationship between infectious diseases and flooding in Europe: A systematic literature review and summary of possible public health interventions. Disaster Health 2013, 1, 117–127. [Google Scholar] [CrossRef]

	



Stanke, C.; Kerac, M.; Prudhomme, C.; Medlock, J.; Murray, V. Health effects of drought: A systematic review of the evidence. PLoS Curr. 2013, 5, Ecurrents.dis.7a2cee9e980f91ad7697b570bcc4b004. [Google Scholar] [CrossRef] [PubMed]

	



Leone, M.; D’Ippoliti, D.; De Sario, M.; Analitis, A.; Menne, B.; Katsouyanni, K.; de’Donato, F.K.; Basagana, X.; Ben Salah, A.; Casimiro, E.; et al. A time series study on the effects of heat on mortality and evaluation of heterogeneity into European and Eastern-Southern Mediterranean cities: Results of EU CIRCE project. Environ. Health 2013, 12, 55. [Google Scholar] [CrossRef]

	



Achebak, H.; Devolder, D.; Ballester, J. Trends in temperature-related age-specific and sex-specific mortality from cardiovascular diseases in Spain: A national time-series analysis. Lancet Planet Health 2019, 3, e297–e306. [Google Scholar] [CrossRef]

	



Li, C.; Lu, Y.; Liu, J.; Wu, X. Climate change and dengue fever transmission in China: Evidences and challenges. Sci. Total Environ. 2018, 622–623, 493–501. [Google Scholar] [CrossRef]

	



Fernández-Pascual, E.; Mattana, E.; Pritchard, H.W. Seeds of future past: Climate change and the thermal memory of plant reproductive traits. Biol. Rev. Camb. Philos. Soc. 2019, 94, 439–456. [Google Scholar] [CrossRef]

	



Zhao, Q.; Coelho, M.S.Z.S.; Li, S.; Saldiva, P.H.N.; Hu, K.; Abramson, M.J.; Huxley, R.R.; Guo, Y. Spatiotemporal and demographic variation in the association between temperature variability and hospitalizations in Brazil during 2000–2015: A nationwide time-series study. Environ. Int. 2018, 120, 345–353. [Google Scholar] [CrossRef] [PubMed]

	



Flouris, A.D.; Dinas, P.C.; Ioannou, L.G.; Nybo, L.; Hevenith, G.; Kenny, G.P. Workers’ health and productivity under occupational heat strain: A systematic review and meta-analysis. Lancet Planet Health 2018, 2, e521–e531. [Google Scholar] [CrossRef] [PubMed]

	



Sawatzky, A.; Cunsolo, A.; Jones-Bitton, A.; Middleton, J.; Harper, S.L. Responding to Climate and Environmental Change Impacts on Human Health via Integrated Surveillance in the Circumpolar North: A Systematic Realist Review. Int. J. Environ. Res. Public Health. 2018, 15, 2706. [Google Scholar] [CrossRef]

	



Suk, J.E.; Vaughan, E.C.; Cook, R.G.; Semenza, J.C. Natural disasters and infectious disease in Europe: A literature review to identify cascading risk pathways. Eur. J. Public Health 2020, 30, 928–935. [Google Scholar] [CrossRef]

	



Tham, S.; Thompson, R.; Landeg, O.; Murray, K.A.; Waite, T. Indoor temperature and health: A global systematic review. Public Health 2020, 179, 9–17. [Google Scholar] [CrossRef] [PubMed]

	



Shi, W.; Sun, Q.; Du, P.; Tang, S.; Chen, C.; Sun, Z.; Wang, J.; Li, T.; Shi, X. Modification Effects of Temperature on the Ozone-Mortality Relationship: A Nationwide Multicounty Study in China. Environ. Sci. Technol. 2020, 54, 2859–2868. [Google Scholar] [CrossRef]

	



Guetter, C.R.; Williams, B.J.; Slama, E.; Arrington, A.; Henry, M.C.; Möller, M.G.; Tuttle-Newhall, J.E.; Stein, S.; Crandall, M. Greening the operating room. Am. J. Surg. 2018, 216, 683–688. [Google Scholar] [CrossRef]

	



Macip, S.; Yuguero, O. Individual Freedom in the Initial Response to COVID-19. Front. Public Health 2022, 10, 765016. [Google Scholar] [CrossRef]

	



Wang, F. The roles of preventive and curative health care in economic development. PLoS ONE 2018, 13, e0206808. [Google Scholar] [CrossRef]

	



Walley, J.; Lawn, J.E.; Tinker, A.; de Francisco, A.; Chopra, M.; Rudan, I.; Bhutta, Z.A.; Black, R.E.; the Lancet Alma-Ata Working Group. Primary health care: Making Alma-Ata a reality. Lancet 2008, 372, 1001–1007. [Google Scholar] [CrossRef] [PubMed]

	



Van den Bulck, S.; Crèvecoeur, J.; Aertgeerts, B.; Delvaux, N.; Neyens, T.; Van Pottelbergh, G.; Coursier, P.; Vaes, B. The impact of the COVID-19 pandemic on the incidence of diseases and the provision of primary care: A registry-based study. PLoS ONE 2022, 17, e0271049. [Google Scholar] [CrossRef] [PubMed]

	



Kapoor, N.; Kalra, S.; Al Mahmeed, W.; Al-Rasadi, K.; Al-Alawi, K.; Banach, M.; Banerjee, Y.; Ceriello, A.; Cesur, M.; Cosentino, F.; et al. The Dual Pandemics of COVID-19 and Obesity: Bidirectional Impact. Diabetes Ther. 2022, 13, 1723–1736. [Google Scholar] [CrossRef] [PubMed]

	



Alfaro, M.; Muñoz-Godoy, D.; Vargas, M.; Fuertes, G.; Duran, C.; Ternero, R.; Sabattin, J.; Gutierrez, S.; Karstegi, N. National Health Systems and COVID-19 Death Toll Doubling Time. Front. Public Health 2021, 9, 669038. [Google Scholar] [CrossRef]

	



O’Driscoll, M.; Ribeiro Dos Santos, G.; Wang, L.; Cummings, D.A.T.; Azman, A.S.; Paireau, J.; Fontanet, A.; Cauchemez, S.; Salje, H. Age-specific mortality and immunity patterns of SARS-CoV-2. Nature 2021, 590, 140–145. [Google Scholar] [CrossRef]

	



Jones, E.A.K.; Mitra, A.K.; Bhuiyan, A.R. Impact of COVID-19 on Mental Health in Adolescents: A Systematic Review. Int. J. Environ. Res. Public Health 2021, 18, 2470. [Google Scholar] [CrossRef]

	



De Moor, E.L.; Cheng, T.-Y.; Spitzer, J.E.; Berger, C.; Carrizales, A.; Garandeau, C.F.; Gerbino, M.; Hawk, S.T.; Kaniušonyte, G.; Kumru, A.; et al. What Should I do and Who’s to blame? A cross- national study on youth’s attitudes and beliefs in times of COVID-19. PLoS ONE 2022, 17, e0279366. [Google Scholar] [CrossRef]

	



Riedel, B.; Horen, S.R.; Reynolds, A.; Hamidian Jahromi, A. Mental Health Disorders in Nurses During the COVID-19 Pandemic: Implications and Coping Strategies. Front. Public Health 2021, 9, 707358. [Google Scholar] [CrossRef]

	



Whitehead, M.; Taylor-Robinson, D.; Barr, B. Poverty, health, and COVID-19. BMJ 2021, 372, n376. [Google Scholar] [CrossRef]

	



Spring, H. Health literacy and COVID-19. Health Inf. Libr. J. 2020, 37, 171–172. [Google Scholar] [CrossRef]

	



Marmot, M. Society and the slow burn of inequality. Lancet 2020, 395, 1413–1414. [Google Scholar] [CrossRef] [PubMed]

	



Tai, D.B.G.; Shah, A.; Doubeni, C.A.; Sia, I.G.; Wieland, M.L. The Disproportionate Impact of COVID-19 on Racial and Ethnic Minorities in the United States. Clin. Infect. Dis. 2021, 72, 703–706. [Google Scholar] [CrossRef]

	



Yanovskiy, M.; Socol, Y. Are Lockdowns Effective in Managing Pandemics? Int. J. Environ. Res. Public Health 2022, 19, 9295. [Google Scholar] [CrossRef]

	



Ryan, M.; Tuke, J.; Hutchinson, M.R.; Spencer, S.J. Gender-specific effects of COVID-19 lockdowns on scientific publishing productivity: Impact and resilience. Soc. Sci. Med. 2023, 320, 115761. [Google Scholar] [CrossRef] [PubMed]

	



Meyer, D.; Sumner, P.J.; Tan, E.J.; Neill, E.; Hielscher, E.; Blake, J.A.; Scott, J.G.; Phillipou, A.; Toh, W.L.; Van Rheenen, T.E.; et al. Comparing the impact of high versus low lockdown severity on the mental health of young people in Australia during the COVID-19. Psychiatry Res. 2023, 322, 115121. [Google Scholar] [CrossRef]

	



Booth, L.; Santos, J.A.; Hoek, A.C.; Webster, J.; Pettigrew, S. Population Subgroups at Risk of Unhealthy Changes in Food and Beverage Consumption During COVID-19 Lockdowns. Int. J. Behav. Med. 2023, 1–6. [Google Scholar] [CrossRef] [PubMed]

	



Hale, G.; Juvenal, L. External Balance Sheets and the COVID-19 Crisis. J. Bank Financ. 2023, 147, 106570. [Google Scholar] [CrossRef]

	



Fiscal and Policy Responses to COVID-19 Analyzed by IMF. Available online: https://www.imf.org/en/Topics/imf-and-covid19/Fiscal-Policies-Database-in-Response-to-COVID-19 (accessed on 9 March 2023).

	



Buffie, E.F.; Adam, C.; Zanna, L.F.; Kpodar, K. Loss-of-learning and the post-Covid recovery in low-income countries. J. Macroecon. 2023, 75, 103492. [Google Scholar] [CrossRef]

	



Harrington, W.N.; Kackos, C.M.; Webby, R.J. The evolution and future of influenza pandemic preparedness. Exp. Mol. Med. 2021, 53, 737–749. [Google Scholar] [CrossRef]

	



Santosa, A.; Wall, S.; Fottrell, E.; Högberg, U.; Byass, P. The development and experience of epidemiological transition theory over four decades: A systematic review. Glob. Health Action 2014, 7, 23574. [Google Scholar] [CrossRef]

	



Pandemic Influenza Preparedness and Response: A WHO Guidance Document; World Health Organization: Geneva, Switzerland, 2009.

	



Rea, E.; Laflèche, J.; Stalker, S.; Guarda, B.K.; Shapiro, H.; Johnson, I.; Bondy, S.J.; Upshur, R.; Russell, M.L.; Eliasziw, M. Duration and distance of exposure are important predictors of transmission among community contacts of Ontario SARS cases. Epidemiol. Infect. 2007, 135, 914–921. [Google Scholar] [CrossRef] [PubMed]

	



Mackay, I.M.; Arden, K.E. MERS coronavirus: Diagnostics, epidemiology and transmission. Virol. J. 2015, 12, 222. [Google Scholar] [CrossRef]

	



Fineberg, H.V. Pandemic preparedness and response—Lessons from the H1N1 influenza of 2009. N. Engl. J. Med. 2014, 370, 1335–1342. [Google Scholar] [CrossRef]

	



Docquier, F.; Golenvaux, N.; Nijssen, S.; Schaus, P.; Stips, F. Cross-border mobility responses to COVID-19 in Europe: New evidence from facebook data. Global Health 2022, 18, 41. [Google Scholar] [CrossRef]

	



Baggs, J.; Fung, L.; Lapham, B. An Empirical Examination of the Effect of COVID-19 Travel Restrictions on Canadians’ Cross-Border Travel and Canadian Retailers. Can. Public Policy 2022, 48, 162–185. [Google Scholar] [CrossRef]

	



Li, Z.; Yang, B.; Wang, J.; Wen, Y.; Xu, J.; Ling, L.; Wang, T. Global border restrictions in 2020-2021: Adherence and the effectiveness in long-term COVID-19 epidemic control. Travel Med. Infect. Dis. 2023, 52, 102556. [Google Scholar] [CrossRef] [PubMed]

	



McDermid, P.; Sooppiyaragath, S.; Craig, A.; Sheel, M.; Blazek, K.; Talty, S.; Seale, H. Psychological and financial impacts of COVID-19-related travel measures: An international cross-sectional study. PLoS ONE 2022, 17, e0271894. [Google Scholar] [CrossRef]

	



EU COVID Vaccination Certificate Regulation. Available online: https://commission.europa.eu/strategy-and-policy/coronavirus-response/safe-covid-19-vaccines-europeans/eu-digital-covid-certificate_en (accessed on 20 January 2023).

	



Al-Dar, A.A.; Al-Qassimi, M.; Ezzadeen, F.H.; Qassime, M.; Al Murtadha, A.M.; Ghaleb, Y. Diphtheria resurgence in Sada’a-Yemen, 2017–2020. BMC Infect. Dis. 2022, 22, 46. [Google Scholar] [CrossRef]

	



Al-Ashwal, F.Y.; Kubas, M.; Zawiah, M.; Bitar, A.N.; Mukred Saeed, R.; Sulaiman, S.A.S.; Khan, A.H.; Ghadzi, S.M.S. Healthcare workers’ knowledge, preparedness, counselling practices, and perceived barriers to confront COVID-19: A cross-sectional study from a war-torn country, Yemen. PLoS ONE 2020, 15, e0243962. [Google Scholar] [CrossRef]

	



Alshakka, M.; Mohamed Ibrahim, M.I.; Bahattab, A.; Badulla, W.F.S.; Shankar, P.R. An insight into the pharmaceutical sector in Yemen during conflict: Challenges and recommendations. Med. Confl. Surviv. 2020, 36, 232–248. [Google Scholar] [CrossRef] [PubMed]

	



Litzkow, J. The Impact of COVID-19 on Refugees and Migrants on the Move in North and West Africa. Mixed Migration Centre. 2021. Available online: www.mixedmigration.org (accessed on 8 April 2023).

	



Matlin, S.A.; Karadag, O.; Brando, C.R.; Góis, P.; Karabey, S.; Khan, M.M.H.; Saleh, S.; Takian, A.; Saso, L. COVID-19: Marking the Gaps in Migrant and Refugee Health in Some Massive Migration Areas. Int. J. Environ. Res. Public Health 2021, 18, 12639. [Google Scholar] [CrossRef]

	



Horne, I.M.T.; Veggeland, F.; Bååthe, F.; Drewes, C.; Rø, K.I. Understanding peer support: A qualitative interview study of doctors one year after seeking support. BMC Health Serv. Res. 2023, 23, 324. [Google Scholar] [CrossRef] [PubMed]

	



El Geneidy, S.; Baumeister, S.; Govigli, V.M.; Orfanidou, T.; Wallius, V. The carbon footprint of a knowledge organization and emission scenarios for a post-COVID-19 world. Environ. Impact Assess. Rev. 2021, 91, 106645. [Google Scholar] [CrossRef]

	



Jiang, D.; Wang, X.; Zhao, R. Analysis on the Economic Recovery in the Post-COVID-19 Era: Evidence from China. Front Public Health 2022, 9, 787190. [Google Scholar] [CrossRef]

	



Cifuentes-Faura, J. Circular Economy and Sustainability as a Basis for Economic Recovery Post-COVID-19. Circ. Econ. Sustain. 2022, 2, 1–7. [Google Scholar] [CrossRef]

	



Martín-Blanco, C.; Zamorano, M.; Lizárraga, C.; Molina-Moreno, V. The Impact of COVID-19 on the Sustainable Development Goals: Achievements and Expectations. Int. J. Environ. Res. Public Health 2022, 19, 16266. [Google Scholar] [CrossRef]

	



Ma, R.; Shi, L.; Sun, G. Policy Disparities Between Singapore and Israel in Response to the First Omicron Wave. Risk Manag. Healthc. Policy 2023, 16, 489–502. [Google Scholar] [CrossRef] [PubMed]

	



Tuczyńska, M.; Matthews-Kozanecka, M.; Baum, E. Accessibility to Non-COVID Health Services in the World During the COVID-19 Pandemic: Review. Front. Public Health 2021, 9, 760795. [Google Scholar] [CrossRef] [PubMed]

	



Lal, A.; Erondu, N.A.; Heymann, D.L.; Gitahi, G.; Yates, R. Fragmented health systems in COVID-19: Rectifying the misalignment between global health security and universal health coverage. Lancet 2021, 397, 61–67. [Google Scholar] [CrossRef]

	



Haller, G.; Heim, C.; Meier, K.; Clerici, N.; Combescure, C.; Ganter, M.T.; Schliessbach, J.; Kindler, C.; Eichenberger, U.; Kern, C. Physician anaesthesia providers in Switzerland today and tomorrow: Results of the National Anaesthesia Workforce Study (NAWOS). Swiss Med. Wkly. 2021, 151, w30003. [Google Scholar] [CrossRef]

	



Schmidt, A.E.; Merkur, S.; Haindl, A.; Gerkens, S.; Gandré, C.; Or, Z.; Groenewegen, P.; Kroneman, M.; de Jong, J.; Albreht, T.; et al. Tackling the COVID-19 pandemic: Initial responses in 2020 in selected social health insurance countries in Europe☆. Health Policy 2022, 126, 476–484. [Google Scholar] [CrossRef] [PubMed]

	



Waitzberg, R.; Gerkens, S.; Dimova, A.; Bryndová, L.; Vranbæk, K.; Jervelund, S.S.; Okkels Birk, H.; Rajan, S.; Habicht, T.; Tynkkynen, L.-K.; et al. Balancing financial incentives during COVID-19: A comparison of provider payment adjustments across 20 countries. Health Policy 2022, 126, 398–407. [Google Scholar] [CrossRef]

	



Moola, S.; Gudi, N.; Nambiar, D.; Dumka, N.; Ahmed, T.; Sonawane, I.R.; Kotwal, A. A rapid review of evidence on the determinants of and strategies for COVID-19 vaccine acceptance in low- and middle-income countries. J. Glob. Health. 2021, 11, 05027. [Google Scholar] [CrossRef] [PubMed]

	



Pires, C. Global Predictors of COVID-19 Vaccine Hesitancy: A Systematic Review. Vaccines 2022, 10, 1349. [Google Scholar] [CrossRef]

	



Dhama, K.; Sharun, K.; Tiwari, R.; Dhawan, M.; Bin Emran, T.; Rabaan, A.A.; Alhumaid, S. COVID-19 vaccine hesitancy—Reasons and solutions to achieve a successful global vaccination campaign to tackle the ongoing pandemic. Hum. Vaccin. Immunother. 2021, 17, 3495–3499. [Google Scholar] [CrossRef]

	



Joshi, A.; Kaur, M.; Kaur, R.; Grover, A.; Nash, D.; El-Mohandes, A. Predictors of COVID-19 Vaccine Acceptance, Intention, and Hesitancy: A Scoping Review. Front. Public Health 2021, 9, 698111. [Google Scholar] [CrossRef]

	



Soriano, J.B.; Murthy, S.; Marshall, J.C.; Relan, P.; Diaz, J.V.; WHO Clinical Case Definition Working Group on Post-COVID-19 Condition. A clinical case definition of post-COVID-19 condition by a Delphi consensus. Lancet Infect Dis. 2022, 22, e102–e107. [Google Scholar] [CrossRef]

	



Peters, M.D.J. Addressing vaccine hesitancy and resistance for COVID-19 vaccines. Int. J. Nurs. Stud. 2022, 131, 104241. [Google Scholar] [CrossRef] [PubMed]

	



Hudson, A.; Montelpare, W.J. Predictors of Vaccine Hesitancy: Implications for COVID-19 Public Health Messaging. Int. J. Environ. Res. Public Health. 2021, 18, 8054. [Google Scholar] [CrossRef]

	



Fridman, A.; Gershon, R.; Gneezy, A. COVID-19 and vaccine hesitancy: A longitudinal study. PLoS ONE 2021, 16, e0250123. [Google Scholar] [CrossRef]

	



Ryan, J.; Malinga, T. Interventions for vaccine hesitancy. Curr. Opin. Immunol. 2021, 71, 89–91. [Google Scholar] [CrossRef]

	



Lafnitzegger, A.; Gaviria-Agudelo, C. Vaccine Hesitancy in Pediatrics. Adv. Pediatr. 2022, 69, 163–176. [Google Scholar] [CrossRef]

	



Subramaniam, A.; Shekar, K.; Afroz, A.; Ashwin, S.; Billah, B.; Brown, H.; Kundi, H.; Lim, Z.J.; Ponnapa Reddy, M.; Curtis, J.R. Frailty and mortality associations in patients with COVID-19: A systematic review and meta-analysis. Intern. Med. J. 2022, 52, 724–739. [Google Scholar] [CrossRef]

	



Uttekar, S.; MacDonald, N.; Orenstein, W.A.; Danchin, M.; Blaser, V.; Thomson, A.; Menning, L.; Shimp, L.; Rath, B.; Limaye, R.; et al. Empowering Health Workers to Build Public Trust in Vaccination: Experience from the International Pediatric Association’s Online Vaccine Trust Course, 2020–2021. Vaccine 2023, 41, 435–443. [Google Scholar] [CrossRef]

	



Deber, R.; Crea-Arsenio, M.; Lavoie-Tremblay, M.; Baumann, A. COVID-19 and Long-Term Care: What Have We Learned? Healthc. Policy 2022, 17, 8–13. [Google Scholar] [CrossRef]

	



Debie, A.; Khatri, R.B.; Assefa, Y. Successes and challenges of health systems governance towards universal health coverage and global health security: A narrative review and synthesis of the literature. Health Res. Policy Syst. 2022, 20, 50. [Google Scholar] [CrossRef] [PubMed]

	



Goldgruber, J.; Hasenbichler, L.; Haas-Wippel, W. Die Zukunft braucht Pflege—Die Pflege braucht Zukunft. Procare 2021, 26, 40–43. [Google Scholar] [CrossRef] [PubMed]

	



Eaneff, S.; Graeden, E.; McClelland, A.; Katz, R. Investing in global health security: Estimating cost requirements for country-level capacity building. PLoS Glob. Public Health 2022, 2, e0000880. [Google Scholar] [CrossRef] [PubMed]

	



Durrance-Bagale, A.; Marzouk, M.; Ananthakrishnan, A.; Nagashima-Hayashi, M.; Lam, S.T.; Sittimart, M.; Howard, N. Science is only half of it: Expert perspectives on operationalising infectious disease control cooperation in the ASEAN region. PLoS Glob. Public Health 2022, 2, e0000424. [Google Scholar] [CrossRef]

	



Dedewanou, F.A.; Allin, S.; Guyon, A.; Pawa, J.; Ammi, M. Prioritization of public health financing, organization, and workforce transformation: A Delphi study in Canada. BMC Public Health 2023, 23, 544. [Google Scholar] [CrossRef]

	



Haldane, V.; De Foo, C.; Abdalla, S.M.; Jung, A.S.; Tan, M.; Wu, S.; Chua, A.; Verma, M.; Shrestha, P.; Singh, S.; et al. Health systems resilience in managing the COVID-19 pandemic: Lessons from 28 countries. Nat. Med. 2021, 27, 964–980. [Google Scholar] [CrossRef] [PubMed]

	



Ottawa Charter on Health Promotion. Available online: https://www.euro.who.int/data/assets/pdf_file/0004/129532/Ottawa_Charter.pdf (accessed on 5 March 2023).

	



All for health, health for all. Promoting health in the SDGs. In Proceedings of the 9th Global conference for health promotion, Shanghai, China, 21–24 November 2016; World Health Organization: Geneva, Switzerland, 2017.












	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  sustainability-15-07633


  
    		
      sustainability-15-07633
    


  




  





