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ABSTRACT

Progressive climate change holds the potential for increasing human health risks from aquatic diseases
infections and intoxications as well as hazards on human health, e. g. through an increase in pathogen
concentrations in water bodies. In order to ascertain current and future perspectives on global
sustainability, this study set out to explore the effects of climate change on human health from an
adaptive perspective and comprehend the policies necessary to prevent or minimize the negative
impacts as well as the effects of climate change on aquatic diseases and human health. A search for
papers, reviews, and reports using the keywords "aquatic diseases, climate change, human health,
drinking water condition, sustainable future” was conducted using the Web of Science database. We
restricted the time of publication to examine the effects of climatic factors on aquatic diseases between
January 2018 and December 2023 because there were few publications before to 2018. Additionally,
published papers from UNICEF and the WHO were examined in order to gather all pertinent data
from studies conducted in Pakistan, Bangladesh, and the Philippines. The keywords "aquatic diseases,
human health” and "climate change in each country™ were used to narrow down the search in Google
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Scholar and PubMed. We searched the article titles, key phrases, and abstracts of the online databases.
The framework of the SDGs should be adapted to countries to improve legislation, laws, and
regulations on climate-related health issues. Efficient collaboration among scientists, researchers,
health professionals, and policymakers will assist in addressing the problems associated with the
impact of climate change on aquatic diseases in countries.
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INTRODUCTION

Increased temperatures, higher precipitation, and more frequent extreme weather events are all
predicted effects of climate change on society [1]. Extensive climate-change forecasts were created
for numerous nations, such as Bangladesh, Pakistan, and the Philippines. The environment and human
existence have been profoundly and dramatically impacted by climate change. Extremely high
temperatures and cold waves have been blamed for numerous casualties reported globally, particularly
in Europe and Asia [1-3]. In addition to the loss of life and property, the negative consequences of
climate change on industries like tourism, agriculture, and the service sector cause large economic
losses [4, 5]. Changes in the environment brought about by climate change have a major effect on the
habitat and day-to-day activities of not only large animals but also small insects (like mites and
mosquitoes) and rodents (like mice) [6]. The increasing frequency of floods, heat waves, storms, and
forest fires that cause fatalities and injuries are already realizing the human cost of climate change.
Long-term health effects from extreme events like trauma, chronic illness, and mental health effects
from displacement also exist. Aside from temperature changes, air pollution, and altered local habitats
that may result in the introduction of novel disease vectors, climate change also has an impact on
health [7-9]. Human health and well-being are seriously threatened by climate change. The growing
frequency of extreme weather events including heat waves, droughts, and floods is already realizing
human costs. Consequently, given that the majority of infectious diseases are spread to humans by
vector-borne pathogens like mosquitoes, mites, and mice, this link between climate change and small
living organisms may significantly increase health hazards in many nations [10]. The causative
organisms have the potential to modify the timing, severity, and distribution of infectious diseases in
response to variations in humidity, precipitation, and temperature [11]. Infectious and vector-borne
diseases, aeroallergen exposure, and changes to the natural environment are only a few of the
extensive health implications of environmental change that are covered by Fleming et al. [12]. Arising
corpus of research, primarily centred on the UK, is also included; it attempts to quantify the dangers
and advantages of human interactions with the natural environment, with an emphasis on health,
welfare, and the economy. Engaging with the natural environment, such as living in places with more
green space and visiting parks and recreation areas, has positive effects on both physical and mental
health. The review focuses on studies that demonstrate how diverse environments—such as coastal,
rural, and metropolitan areas—have varying effects on mental health and physical capacity [12]. To
support cost-benefit calculations for policy makers, health-economic assessments of the co-benefits
to health and the economy from climate change mitigation and adaptation policies are crucial. Aquatic
or water-related illnesses have a catastrophic effect on people's health all throughout the world,
particularly in developing nations. Nichols et al. [13] review the relationship between these infectious
disease types and climate variability and change, emphasising that there may be a risk of climate
change related to the occurrence of cholera, typhoid, dysentery, leptospirosis, diarrheal illnesses, and
toxic algal blooms. The occurrence of many infectious diseases associated to water is expected to be
impacted by the indirect effects of climate change, which may lead to population shifts and conflict,
even though there are evident direct correlations between weather and the risk of infectious diseases.
Aquatic infectious diseases are defined as conditions that primarily affect the digestive system of
humans and are mediated by water or foods that are associated with water, such as fruits, vegetables,
and fish and shellfish. In addition to raising sea levels and changing precipitation patterns, climate
change is also affecting surface water temperature and the ability of bacteria and viruses to reproduce,
survive, and sustain themselves in water bodies, all of which have an impact on human health [14,
15]. Typhoid and cholera are two examples of foodborne or waterborne bacterial infections that are
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positively correlated with rising temperatures. Every 1°C increase in global temperature raises the
risk of contracting Salmonella infections by 5-10% [16]. Even though these problems are most
noticeable in developing nations, if climate change continues, economically developed nations may
also experience problems with food security. Furthermore, as exposure to extreme climate events
increases, so does the number of people who gradually experience mental health issues such
depression, anxiety, tension, pain, sense of deprivation, melancholy, mental impairment, and suicide
[17]. A key component of the solution to the climate issue is enhancing the sustainability of the
environment by reducing the adverse effects of ongoing climate change. Despite several international
and national initiatives, global warming is still occurring, thus it's critical to adjust to the evolving
environment. The research that has come before it states that the consequences of climate change on
human health include diseases connected to heat and cold brought on by extreme temperatures, heat
waves, and cold waves; diseases brought on by changes in ecosystems; diseases related to air quality;
and chronic disorders [18]. Naturally, hazards associated with climate change for humans include lost
lives, injuries, and deaths from natural catastrophes (such as floods, typhoons, and droughts).
Moreover, high temperatures and a lot of rainfall may raise the risk of diarrhoea, one of the most
prevalent waterborne infections (WBDs) [19-21]. According to the literature that is currently
available, research is moving away from finding correlations between climate conditions and the
consequences of aquatic diseases and hazards on human health and instead is just estimating and
planning those correlations into the future [22, 23]. It is difficult to determine the exact role that
climate change plays in the rising incidence of aquatic diseases due to the simultaneous impact of
certain factors on the outcome and the lack of access to healthcare resources [24]. Additionally,
knowing exactly how climate change will impact human health and aquatic diseases is one of the most
crucial components of attaining sustainable development. In order to ascertain current and future
perspectives on global sustainability, this study set out to explore the effects of climate change on
human health from an adaptive perspective and comprehend the policies necessary to prevent or
minimise the negative impacts as well as the effects of climate change on aquatic diseases and human
health. The cooperation and cross-disciplinary relationship between scientific and political
management can help address the issues of climate change that are related to water-borne illnesses.

METHODOLOGY

Previously published publications that were taken from the internet databases "Google Scholar,"”
"Web of Science,” "Scopus,” and "PubMed" were searched for. The Web of Science database was
used for the main search, and the Google Scholar and PubMed databases were used for supplementary
searches. A search for papers, reviews, and reports using the keywords "aquatic diseases, climate
change, human health, drinking water condition, sustainable future” was conducted using the Web of
Science database. We restricted the time of publication to examine the effects of climatic factors on
aquatic diseases between January 2018 and December 2023 because there were few publications
before to 2018. Additionally, published papers from UNICEF and the WHO were examined in order
to gather all pertinent data from studies conducted in Pakistan, Bangladesh, and the Philippines. The
keywords "aquatic diseases, human health” and "climate change in each country™ were used to narrow
down the search in Google Scholar and PubMed. We searched the article titles, key phrases, and
abstracts of the online databases.

CRESULTS AND DISCUSSION

It has long been acknowledged that aquatic infections pose a serious threat to global public health,
especially in developing nations. The three main infectious diseases worldwide in relation to climate
change are aquatic, foodborne, and vector-borne [15]. Humans does not wash, bathe, or consume
water tainted with germs run the risk of contracting aquatic diseases. Climate change causes pathogens
to adapt their environmental habitats and survival strategies, which might result in the spread of
diseases [16, 17]. Moreover, worries over aquatic environments continue, even in industrialised
countries [18]. Aquatic disease incidence has generally increased with climate change and global
warming episodes [15-18]. The impact of climate change on aquatic diseases is inexplicable in certain
underdeveloped countries because these countries lack a sufficient and trustworthy health
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infrastructure that can keep track of historical and current aquatic disease conditions [19]. Due to a
lack of clean drinking water, the problem of aquatic diseases is getting worse [21]. Due to their
weakened immune systems and lack of self-control, children are more susceptible to aquatic infections
than adults [22]. The fecal-oral channel is a common route for the spread of aquatic diseases. It
involves human faeces being eaten through contaminated food or water and is primarily caused by
filthy circumstances and inadequate sewage treatment. Furthermore, fecal-oral pathogens are more
likely to reach wells, which may serve as the primary supply of water for villagers, when the distance
between outside toilets and wells is insufficient (less than 50 m) [23] (Figure 1). One of the biggest
risks to human health today is the effects of climate change on the environment, and numerous studies
have shown that the prevalence of aquatic diseases will rise [24—27]. Aquatic illnesses brought on by
extreme weather will disproportionately impact certain populations and most likely worsen already-
existing health disparities. For instance, the most prevalent pathogen connected to severe climate
change processes is Vibrio cholerae [28]. Furthermore, due to changes in the quality of water sources
and an increase in the frequency of natural catastrophes that could contaminate water supplies, climate
change may raise the risk of aquatic diseases. Countries and geographical areas might differ greatly
in the relationship between climatic conditions and aquatic diseases [23, 25]. In Pakistan, cholera,
typhoid and paratyphoid fever, hepatitis A&E, diarrhoea, ulcers, dysentery, jaundice, amoebiasis, and
malaria are the most frequent watery illnesses. Every year, between two and five million people die
from diarrhoea, and over 2.5 billion people do not have access to adequate sanitation facilities [26].
It has been estimated that diseases transmitted by contaminated water account for over 40% of deaths
in Pakistan [27]. A basic human right and a requirement for development and health is access to clean
water diseases associated with water that are caused by a lack of clean water access as well as poor
hygiene and sanitation. Contaminated and dirty water is unsanitary for all living creatures, but
particularly for human health. People in Bangladesh are frequently afflicted by water-borne illnesses
such as cholera, dysentery, hepatitis, and diarrhoea. As floods has left a quarter of Bangladesh's
population stuck in their houses, authorities are preparing for the development of waterborne illnesses
and working quickly to bring potable water to those affected [28]. To reduce the effects of climate
change on nations, governments, legislators, and researchers should have a balanced understanding
of scientific methods and public policy. The Philippines is one of the nations that the Global Climate
Risk Index (GCRI) has ranked in the top 10 (Table 1). Specifically, the most common major climate
events in countries are floods, droughts, sea level rise, and tropical events (typhoons and cyclones).
On the other hand, the most prevalent aquatic diseases are cholera, typhoid, and diarrhoea. Lack of
coping mechanisms, such as flood sanitation and water drainage systems, to manage instantaneous
water overflows may contribute to the severity of natural catastrophes and diseases [29, 30]. The
Philippines and Bangladesh exhibited a larger percentage than Pakistan, suggesting that these two
nations are particularly vulnerable to the negative impacts of climate change on aquatic diseases.
Generally speaking, nations with small, isolated islands, like the Philippines, and those lacking robust
local administration and infrastructure, like Myanmar, are more vulnerable to climate change than
other nations. The main concerns in these nations are emergency mitigation and cleanup, vulnerability
to aquatic illnesses, and catastrophe resilience [31]. Summertime use of significant quantities of low-
quality water might raise the possibility of eating waterborne bacteria, which can cause cholera and
severe diarrhoea [11]. During the monsoon season, severe rainfall events, and floods, children who
defecate in public rural open spaces near streams or lakes are at an increased risk of contracting
cholera, typhoid, and paratyphoid diseases. Vibrio cholerae and other bacteria that spread from faeces
to drinking water or food systems are more likely to do so as a result of these climate events [32, 33].
About 80% of infections in impoverished countries are caused by inadequate sanitation and
contaminated drinking water [34]. The Sustainable Development Goals (SDGs) that are most
pertinent to how climate change affects aquatic diseases are number three (good health and well-
being) and number thirteen (climate action). Furthermore, SDGs 3 and 13 share the goal of promoting
global health and well-being, and they also call for reducing the prevalence of aquatic diseases and
taking rapid action to combat climate change and its effects, particularly on aquatic diseases.
Regarding the effects of climate change, SDGs 6 (Clean Water and Sanitation), 11 (Sustainable Cities
and Communities), and 17 (Partnerships for the Goals) are equally crucial. Given that climate change
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may have a major impact on the sustainability and accessibility of water sanitation, SDG 6, which
aims to ensure that everyone has access to cheap and clean drinking water, is crucial. Additionally,
one of SDG 11's goals is to create comprehensive, sustainable, durable, and safe communities in cities.
It also aims to improve public awareness of clean drinking water and lessen the harm caused by
WBDs. SDG 17’s goal are to enhance the processes of implementation and promote global
cooperation for sustainable growth. This is important since countries need to work together closely in

order to achieve the SDGs in the future.
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Figure 1: Graphical Explanation of Climate change influence on aquatic diseases and health
hazards [35]

Table 1: Typical extreme climate events and common aquatic diseases with the Global Climate
Risk Index in Pakistan, Bangladesh, and The Philippines

Country Extreme Climate Common aquatic GCRI Source of Drinking Water References
Events diseases

Bangladesh  Floods, sea-level rise, Diarrhea 6 Surface water (rivers) and tap  [36, 37]
and heat waves water

Pakistan Floods, rainfall-induced Cholera and 8 Surface water (rivers), tap [38, 39]
landslides, and droughts  typhoid water, spring water, and

groundwater

The Typhoons, ambient Cholera, acute 4 Surface water (rivers, lakes, [40]

Philippines temperatures, heat waves, bloody diarrhea, and river basins) and
and floods and typhoid groundwater reservoir

CONCLUSION:

In conclusion, there is a substantial public health worry regarding the impact of climate change events
on aquatic diseases and health dangers on humans, especially in Pakistan, Bangladesh, and the
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Philippines. Among aquatic infections, cholera and typhoid are the most prevalent. The first step in
evaluating the implications of climate change on human health is to determine how it affects aquatic
diseases, not just cholera and typhoid. Therefore, it is important to strategically control and avoid
aquatic infections. A good framework for addressing how aquatic diseases are impacted by climate
change is provided by the SDGs. Thus, examining the connection between the SDG targets and how
climate change affects aquatic diseases could lead to fresh insights and novel approaches to policy.
By advancing and accomplishing particular SDGs, we may reduce the occurrence of aquatic illnesses
and create a future that is more sustainable and adaptive.

REFERENCES

1. Revich, B.; Shaposhnikov, D. The influence of heat and cold waves on mortality in Russian
subarctic cities with varying climates. Int. J. Biometeorol. 2022, 66, 2501-2515.

2. International Strategy for Disaster Reduction (ISDR). Economic Losses, Poverty, and Disasters
1998-2017; ISDR: Geneva, Switzerland, 2018; pp. 1-33.

3. Braks, M.; Giglio, G.; Tomassone, L.; Sprong, H.; Leslie, T. Making vector-borne disease
surveillance work: New opportunities from the SDG perspectives. Front. Vet. Sci. 2019, 6, 232.

4. Lee, J.; Perera, D.; Glickman, T.; Taing, L. Water-related disasters and their health impacts: A
global review. Prog. Disaster Sci. 2020, 8, 100-123.

5. Berry, H.L.; Waite, T.D.; Dear, K.B.G.; Capon, A.G.; Murray, V. The case for systems thinking
about climate change and mental health. Nat. Clim. Change 2018, 8, 282—290.

6. Kendrovski, V.; Gjorgjev, D. Climate change: Implication for foodborne diseases (Salmonella
and food poisoning among humans in R. Macedonia). In Structure and Function of Food
Engineering; IntechOpen: Rijeka, Croatia, 2012; pp. 151-170.

7. Guzman Herrador, B.R.G.; de Blasio, B.F.; MacDonald, E.; Nichols, G.; Sudre, B.; Vold, L.;
Semenza, J.C.; Nygard, K. Analytical studies assessing the association between extreme
precipitation or temperature and drinking water-related waterborne infections: A review.
Environ. Health 2015, 14, 29.

8. Levy, K.; Woster, A.P.; Goldstein, R.S.; Carlton, E.J. Untangling the impacts of climate change
on waterborne diseases: A systematic review of relationships between diarrheal diseases and
temperature, rainfall, flooding, and drought. Environ. Sci. Technol. 2016, 50, 4905-4922.

9. Lo lacono, G.; Armstrong, B.; Fleming, L.E.; Elson, R.; Kovats, S.; Vardoulakis, S.; Nichols,
G.L. Challenges in developing methods for quantifying the effects of weather and climate on
water-associated diseases: A systematic review. PLoS Negl. Trop. Dis. 2017, 11, e0005659.

10. Semenza, J.C.; Herbst, S.; Rechenburg, A.; Suk, J.E.; Hoser, C.; Schreiber, C.; Kistemann, T.
Climate change impact assessment of food- and waterborne diseases. Crit. Rev. Environ. Sci.
Technol. 2012, 42, 857-890.

11. Funari, E.; Manganelli, M.; Sinisi, L. Impact of climate change on waterborne diseases. Ann. Ist.
Super. Sanita 2012, 48, 473-487.

12. Cissé, G.; Menezes, J.A.; Confalonieri, U. Climate-sensitive infectious diseases. In The
Adaptation Gap Report; United Nations Environment Programme (UN Environmental Program):
Nairobi, Kenya, 2018; pp. 49-59.

13. Khan, M.D.; Thi Vu, H.H.; Lai, Q.T.; Ahn, J.W. Aggravation of human diseases and climate
change nexus. Int. J. Environ. Res. Public Health. 2019, 16, 2799.

14. Wu, X.; Lu, Y.; Zhou, S.; Chen, L.; Xu, B. Impact of climate change on human infectious
diseases: Empirical evidence and human adaptation. Environ. Int. 2016, 86, 14-23.

15. Murphy, H.M.; Pintar, K.D.M.; McBean, E.A.; Thomas, M.K. A systematic review of waterborne
disease burden methodologies from developed countries. J. Water Health 2014, 12, 634-655.

16. UNFCC. Climate Change: Impacts, Vulnerabilities and Adaptation in Developing Countries
Framework for Climate Convention; United Nations: Bonn, Germany, 2007; Volume 1,
Available online: https://unfccc.int/resource/docs/publications/impacts.pdf (accessed on 1
February 2023).

17. Cheesbrough, M. District Laboratory Practice in Tropical Countries, Part 2; Cambridge
University Press: Cambridge, UK, 2005.

Vol.31 No.2 (2024): JPTCP (465-472) Page | 470


https://jptcp.com/index.php/jptcp/issue/view/79

Analysis Of Influence Of Climate Change On Aquatic Diseases And Hazards On Human Health

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Bidhuri, S.; Tagi, M.; Khan, M.M.A. Water-borne disease: Link between human health and water
use in the Mithepur and Jaitpur area of the NCT of Delhi. J. Public Health 2018, 26, 119-126.
Sinclair, R.G.; Jones, E.L.; Gerba, C.P. Viruses in recreational water-borne disease outbreaks: A
review. J. Appl. Microbiol. 2009, 107, 1769-1780.

Bekturganov, Z.; Tussupova, K.; Berndtsson, R.; Sharapatova, N.; Aryngazin, K.; Zhanasova, M.
Water related health problems in Central Asia—A review. Water 2016, 8, 219.

DeJarnett, N.; Robb, K.; Castellanos, I.; Dettman, L.; Patel, S.S. The American Public Health
Association’s 2017 year of climate change and health: Time for action. Am. J. Public Health
2018, 108 (Suppl. 2), S76-S77.

Lake, I.R.; Barker, G.C. Climate change, foodborne pathogens, and illness in higher-income
countries. Curr. Environ. Health Rep. 2018, 5, 187-196.

Levy, K.; Smith, S.M.; Carlton, E.J. Climate change impacts on waterborne diseases: Moving
toward designing interventions. Curr. Environ. Health Rep. 2018, 5, 272-282.

Schijven, J.; Bouwknegt, M.; de Roda Husman, A.M.; Rutjes, S.; Sudre, B.; Suk, J.E.; Semenza,
J.C. A decision support tool to compare waterborne and foodborne infection and/or illness risks
associated with climate change. Risk Anal. 2013, 33, 2154-2167.

Cann, K.F.; Thomas, D.R.; Salmon, R.L.; Wyn-Jones, A.P.; Kay, D. Extreme water-related
weather events and waterborne disease. Epidemiol. Infect. 2013, 141, 671-686.

Bain, R.; Cronk, R.; Hossain, R.; Bonjour, S.; Onda, K.; Wright, J.; Yang, H.; Slaymaker, T.;
Hunter, P.; Priss-Ustun, A.; et al. Global assessment of exposure to faecal contamination through
drinking water based on a systematic review. Trop. Med. Int. Health 2014, 19, 917-927.

World Health Organization. Guidelines for Laboratory and Field Testing of Mosquito Larvicides;
(No. WHO/CDS/WHOPES/GCDPP/2005.13); World Health Organization: Geneva,
Switzerland, 2005.

McMichael, A.J.; Campbell-Lendrum, D.H.; Corvalan, C.F.; Ebi, K.L.; Githeko, A.; Scheraga,
J.D.; Woodward, A. Climate Change and Human Health: Risks and Responses; World Health
Organization: Geneva, Switzerland, 2003.

Parker, D.J. Floods in cities: Increasing exposure and rising impact potential. Built Environ. 1995,
21, 114-125.

Rashid, S.F. The urban poor in Dhaka City: Their struggles and coping strategies during the
floods of 1998. Disasters 2000, 24, 240-253.

Hernandez-Delgado, E.A. The emerging threats of climate change on tropical coastal ecosystem
services, public health, local economies and livelihood sustainability of small islands: Cumulative
impacts and synergies. Mar. Pollut. Bull. 2015, 101, 5-28.

Keim, M.E. Building human resilience: The role of public health preparedness and response as
an adaptation to climate change. Am. J. Prev. Med. 2008, 35, 508-516.

Harris, A.M.; Chowdhury, F.; Begum, Y.A.; Khan, A.l.; Faruque, A.S.; Svennerholm, A.M.;
Harris, J.B.; Ryan, E.T.; Cravioto, A.; Calderwood, S.B.; et al. Shifting prevalence of major
diarrheal pathogens in patients seeking hospital care during floods in 1998, 2004, and 2007 in
Dhaka, Bangladesh. Am. J. Trop. Med. Hyg. 2008, 79, 708—714.

Schwartz, B.S.; Harris, J.B.; Khan, A.l.; Larocque, R.C.; Sack, D.A.; Malek, M.A.; Faruque,
A.S.; Qadri, F.; Calderwood, S.B.; Luby, S.P.; et al. Diarrheal epidemics in Dhaka, Bangladesh,
during three consecutive floods: 1988, 1998, and 2004. Am. J. Trop. Med. Hyg. 2006, 74, 1067—
1073.

World Health Organization. Drinking Water Quality in the South-East Asia Region (No. SEA-
EH-567); WHO Regional Office for South-East Asia: New Delhi, India, 2010; Available online:
https://apps.who.int/iris/rest/bitstreams/910446/retrieve (accessed on 2 February 2023).
Halvorson, S.J.; Williams, A.L.; Ba, S.; Dunkel, F.V. Water quality and waterborne disease in
the Niger River Inland Delta, Mali: A study of local knowledge and response. Health Place 2011,
17, 449-457.

Beirne, J.; Renzhi, N.; Volz, U. Bracing for the typhoon: Climate change and sovereign risk in
Southeast Asia. Sustain. Dev. 2021, 29, 537-551.

Vol.31 No.2 (2024): JPTCP (465-472) Page | 471


https://jptcp.com/index.php/jptcp/issue/view/79

Analysis Of Influence Of Climate Change On Aquatic Diseases And Hazards On Human Health

38. Willetts, J.; Priadi, C.; Ombasta, O.; Wulandari, D.; Imtiyaz, I.; Sudhiastiningsih, N.N.S.N.;
Kohlitz, J.; Mills, F.; Listyasari, M. Co-developing evidence-informed adaptation actions for
resilient citywide sanitation: Local government response to climate change in Indonesia. Environ.
Plan. B Urban Anal. City Sci. 2022, 49, 2129-2150.

39. Pink, R.M. Laos: The poorest country in Asia. In Water Rights in Southeast Asia and India;
Palgrave MacMillan: New York, NY, USA, 2016; pp. 119-138.

40. Alhoot, M.A.; Tong, W.T.; Low, W.Y.; Sekaran, S.D. Climate change and health: The Malaysia
scenario. In Climate Change and Human Health Scenario in South and Southeast Asia; Akhtar,
R., Ed.; Springer: Cham, Switzerland, 2016; pp. 243-268.

Vol.31 No.2 (2024): JPTCP (465-472) Page | 472


https://jptcp.com/index.php/jptcp/issue/view/79

