
 6 TH  DEBATE:  N ATURA L RESOURCES, W ATER SA FETY A N D 
SECURI TY

W ATER CH A LLEN GES TH ATS H OW  POLI O  SPREA D  DATED:  A PRI L 6  
2 0 2 1

ENVIRONMENT WATER & 
POLIOMYELITIS       WATER INSECURITY

                   HOW POLIO SPREAD

WE believes that fecal-oral route transmission is 
important, . But this virus can?t spread only 
thought contaminated water there are a lot of 
some other factors which is responsible for 
polio virus transmission."

Like polio is spread when the individual are in 
contact with polluted environment, soil, food, 
fomites, contaminated hands and the 
undesirable conditions like war and tragedies.

1)Troops and equipment, as well as displaced 
persons, are constantly moving from one place 
to another during wars, carrying with them 
infectious disease organisms and vectors.

2)Soil moisture and other soil characteristics 
may influence the persistence of viruses in soil. 
The high adsorptive properties of a clay soil will 
prevent virus transport to another matrix, such 
as groundwater, whereas coarse soil will not.

3)Some enteric virus infections follow a seasonal 
pattern, whereas others fail to do so. These data 
suggest that temperature, and probably of 
relative humidity, may be meaningful in the 
seasonal distribution of outbreaks of certain 
human enteric viruses, due to the influence of 
these factors on virus persistence.

4)Numerous physical, chemical, and biological 
factors influence virus persistence in the 
environment. It is clear that Poliovirus is rapidly 
inactivated by physical factors like heat, and 
ultraviolet radiations. The average time required 
for a 90% decrease in enterovirus in sewage 
sludge has been reported as 180 days at 2 C? 
and 26 days at 23 C?. Chemical factors like 
Salinity, Ammonia and Inorganic ion are 
virucidal. Biological factors like Enzymes 
Proteases and nucleases contribute to 
inactivation of polio virus.

Water security is key to planetary resilience 
for human society to flourish in the face of 
global change. Atmospheric moisture 
recycling - the process of water 
evaporating from land, flowing through the 
atmosphere, and falling out again as 
precipitation over land - is the invisible 
mechanism by which water influences 
resilience, that is the capacity to persist, 
adapt, and transform. Through land-use 
change, mainly by agricultural expansion, 
humans are destabilizing and modifying 
moisture recycling and precipitation 
patterns across the world.

Natural resources are the resources that exist without 

any actions of humankind. On earth it  includes 

sunlight, atmosphere, water, land along with all 

vegetation and animal life. Conservation is the care 

and protection of these resources so that they can 

persist for future generations. While the earth may be 

mostly water, only about 2% of its fresh water. 

Provision of safe and clean drinking water, sanitation 

and safeguarding the natural sources of  water is one 

of the many environmental challenges to mankind 

and Yes poliomyelitis and other water borne diseases 

can spread through contaminated water as  their 

route of transmission is oral fecal and transmission is 

due to poor sanitation and hygiene  along with several 

other factors.

 Ideally drinking water shouldn't contain any 

pathogenic organism colony count of 10-100 are 

referred as contaminated water.   The wide spectrum 

of the viruses has access to the sewage water is 

examined with factors affecting their survival in 

sewage system. their ability to give rise to the healt h 

hazard 

Polio: After peak epidemics in between 1940 and 

1950 upto now , the world has almost eradicated  

polio by safe and clean drinking water provision 

improved hygiene practices and sanitation and  

immunization but except Pakistan and Afghanistan 

where it still exists due to immunization  refusal and 

poor sanitation



WATER CONTAMINATION, POLIO 
EPIDEMICS  AND IMMUNIZATION 

     POOR SANITATION, POLIO VIRUS

                   AND ECONOMY

          SANITATION, WATER SAFETY 

                        AND ECONOMY

Keeping hands unwashed while eating 
and after using toilets, are common in 
rural and slums. These points of spread 
play a key role in spreading the highly 
contagious virus amongst children with no 
awareness in our population. The 
well-being of Pakistani children is at high 
risk at the hands of the contagious virus.

Pakistan is one of the under developed 
countries who?s GDP is far less then 
developed countries. where mostly people 
struggle for clean drinking water and 
food. Its difficult for an under developed 
countries to bear expenses of billion of 
dollars to achieve sustainable 
development goal. Even spending so 
much Pakistan is still one of the polio 
endemic countries.

To overcome the problem we should 
adopt less expensive method by 
spreading awareness about safe dumping 
of house hold waste products , flushing of 
medicine and other harmful substances , 
eating more organic food , avoid plastic 
bags , and plantation of trees. Spread 
awareness about immunization, and 
follow safety plans.

Water supply systems can be considered 
as a number of steps aimed at assuring 
the safety of drinking water, including 
preventing pollution of source waters, 
selective water harvesting, controlled 
storage, treatment prior to distribution, 
protection during distribution, and safe 
storage within the home and in some 
circumstances treatment at the point of 
use. These steps can function as barriers, 
where activities are designed to minimize 
the likelihood of contaminants entering 
the water supply or reduce or eliminate 
contaminants already present in the 
supply. With the multiple barrier 
approach, each barrier provides an 
incremental reduction in the risk of water 
becoming unsafe. If there is a failure at 
one point, the other barriers continue to 
provide protection.

Contaminated water and poor 
sanitation are principal agents of 
spreading the poliovirus. To 
achieve goal six of ?SDG 2030?, the 
ADB report ?Asian Water 
Development Outlook 2020? states 
that Pakistan needs to spend $6 
bn/year (2.3 % of GDP) investment 
in order to provide clean water to 
people. The WHO estimates that 
there is an economic benefit of $3 
for each dollar invested in this.To 
control the source of poliovirus, 
huge investment is needed to 
achieve goal-6 as 1 bn people lack 
access to clean water in world.

Spear  et al states that these 
diseases are susceptible to 
environmental controls. This 
cannot be achieved in Sub 
Saharan Africa. At the same time 
the use of existing tools for 
treatment cannot be denied 
despite the increase in drug use to 
control diseases.

Bill gat es states that ?treatment 
without prevention is simply 
unsustainable? may be correct but 
for neglected tropical water borne 
infections, the cost is so minimal 
at $0.50 per person per year that 
is cost effective.

Hober  et al; 2018 he concluded in 
his article ?resistance of enteric 
viruses of fomite? that the 
enterovirus is nonenveloped 
viruses have shown high level of 
resistance in the environment and 
can survive for a long time on 
inanimate surfaces fomites. And it 
can be transfer to hand when 
environment is unhygiene

Lowering of General Immunity:  
Horrific polio epidemics began in 1916 
and by early 50?s was striking 30,000 
person / year.In twentieth century, 
industrial nations, cleaned water 
supply system, resultantly, general 
immunity disappeared and the 
children became vulnerable.Polio was 
rarely severe enough to cause 
damage. In low general immunity 
when polio reached children it didn?t 
cause minor illness but crippled and 
killed them. ?Polio was the completely 
unexpected result of our clean 
drinking water system?

Myth - Contaminated Water Main 
Cause of Polio: Approx. 27% of world 
population (2 Billion people) use 
drinking water contaminated with 
faeces, whereas, Polio decreased by 
99% from 1988 to 2018, suggesting 
suggest litt le co-relation between 
spread of polio virus with 
contaminated water. Similarly, India 
has world largest inhabitants without 
safe water (163 million people) but 
was still able to eradicate Polio in 
2011. Polio virus is not found in top 
ten countries of the world in ranking of 
contaminated water

Failure to eradicate Polio- Non 
implementation of immunization 
regime: Only Pakistan and Afghanistan 
have failed to eradicate polio, Poor law 
and order situation is the most serious 
challenge for implementation of 
immunization program. At least 70 
polio workers have fell to target killing 
since 2011 in Pakistan. Propaganda, 
illiteracy and poor campaign resulted 
in refusal by some parents to vaccinate 
their children. 100% of vaccination 
never achieved. Credibility of Polio also 
created doubts both on 
medico-religious propaganda and 
vaccine derived polio virus cases also 
exacerbated the whole issue



Polio virus spread through contaminated water but it can also spread by virus particle?s 
contaminated food and soil, through oro-fecal route, and there are also other natural 
and man-made factors, like climate and seasonal changes, warfare and bio-security of 
water and other natural resources which contribute significantly to occurrence and 
spread of polio and polio like diseases and hence eventually to adverse outcomes on 
environmental and one health.

Sanitation (which includes safe drinking water) and immunization are key elements in 
prevention and eradication of polio virus, sanitation eliminates oro-fecal route, and 
immunization provides immunity ,But Sanitation alone can be fatal in terms of low 
exposure to polio virus hence low natural immunity and more severe disease, to 
overcome this immunization was introduced which completely eradicated polio in 
developed countries.

Yes,Immunization is important but still controversial for developing countries in terms 
of economy and cost, in social, cultural, religious and ethical aspects, also 
immunization is controversial due to its side effects. So sanitation should be combined 
with immunization for complete prevention and eradication of polio. Both sanitation 
and immunization are essential health care components but there exist hurdles in 
achieving and maintaining both components, upon which we all do agree.

Beside disease aspect of safe drinking water, water resource has many other 
challenges in the form of scarcity of water, acid rain, flooding, dams, energy 
production, melting ice caps and much more, which have significant outcomes on 
economy and environmental health and hence one health. Apart only from water 
resource challenge, sanitation and immunization, there are some other environmental 
challenges too like, biodiversity loss due to rapid growth of human population, global 
trade, urbanization and poor economy etc, all of them, in one way or the other 
contribute significantly to diseases, ill health and overall prosperity of the 
environment.

So we all have the views and opinion that Management and Control of natural, 
unnatural, abstract all challenging factors,, bio-safety and bio-security of environment 
and all resources is the need of era which needs proper attention and policies, for 
good governance and protection of natural resources, climate and environment and 
also needs fund raising for water safety, green innovation, other natural resources and 
also for scientific technology, to achieve one and environmental health.

To achieve environmental health, services of the public health qualified doctors and 
engineers, the epidemiologists, the sociologists, the economists, the town planners, 
and the health inspectors are required.

Last but not the least environmental and one health also demands every individual of 
the community to step forward for a combined multidisciplinary approach to improve 

TEAM A CONCLUSION TEAM B CONCLUSION  

DEBATE TEAM  (MPHIL BIOCHEMISTRY 1ST  SEMESTER) 

Upon the economy and the total cast used every 

year for preventing polio , that according to a 

survey done in 2019 by Centre of Disease Control 

and Prevention concluded that efforts and costs 

done for preventing polio every year compared 

with eradicating polio will save 14 billion US $ by 

2050. So this is a valid point and each country 

should work on eradicating polio rather than just 

preventing it.

It is obvious that contaminated water is the 

leading cause of the spread of poliomyelitis.The 

water being an essential factor cannot be stopped 

and government should take serious steps to 

eradicate polio by providing proper sanitization.

In simulation government should set strict 

dedications towards proper hygienic sanitization 

that includes chlorination, disinfection and 

purification of drinking water. As locally in Pakistan 

according to a survey done by Daud et al in 2015 

only 20% of our population have hands on safe 

drinking water and the rest of 80% are forced to 

drink unsafe water which is a big source of agony. 

Government should set policies to provide the 

whole population with safe drinking water which 

will not only eradicate polio but also other deadly 

diseases that may spread via contaminated water.

It is difficult but not impossible because recently in 

august 2020 WHO declared Africa polio-free. On 

the other hand, they declared polio as endemic in 

Pakistan and Afghanistan. It is our responsibility to 

educate people surrounding us about the spread 

and eradication of polio.
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