
Annals of Medicine and Surgery 81 (2022) 104350

Available online 24 August 2022
2049-0801/© 2022 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Impact of water insecurity amidst endemic and pandemic in Pakistan: Two tales unsolved 

1. Water insecurity in a global context 

Water insecurity is defined in broader terms as a “deficiency in the 
availability and access to adequate safe and clean water to the common 
man that is not only important for his physical and mental wellbeing but 
also to perform daily, healthy living activities and household chores.” 
[1] Water insecurity has become a global concern, significantly affecting 
low- and middle-income countries. 

The unavailability of safe and clean water has not only a significant 
impact on drinking but also on basic hygiene practices at homes, offices, 
schools, etc. The adverse effects caused by water insecurity are innu-
merable, affecting every living being in a community (including plants, 
animals, etc.), ranging from minor ailments to large-scale social and 
political tensions, stunted growth in children, and exacerbating epi-
demics [2]. 

Recently a study conducted showed that water scarcity tends to in-
crease the severity of depression symptoms in many underdeveloped 
countries [3]. The economic burden on the countries indirectly depends 
on water availability, as water insecurity leads to food insecurity, poor 
maternal health, malnutrition, and stunted growth in children, which 
adversely affects the workforce of a country [4]. 

Also, the water shortage for hydroelectric power generation and 
agricultural production ultimately leads to the country’s economic 
crisis. Water scarcity leads to deadly diarrheal diseases, which become a 
challenge for a country’s health system. Water scarcity and overuse of 
agricultural pesticides threaten food safety which has become a signif-
icant trouble health care system today in many countries [5]. Food 
insecurity leads to compromised nutrition, poor physical and mental 
health such as anxiety problems, depression, and chronic diseases of 
adulthood such as diabetes, hypertension, cancer, etc. [6] If the demand 
for adequate clean and safe water continues to rise at the current pace 
and no effective measures are undertaken, two-thirds of the world 
population will be facing solemn water scarcity by 2025 [7]. 

In-accessibility to safe and clean water depends on numerous factors 
such as lack of infrastructure [8], drastic climate changes [9], popula-
tion explosion [10], and pollution [11], adversely affecting people in 
both developed and third world countries. Water scarcity is one of the 
prominent examples creating havoc not only for humankind but also for 
plant and animal life. The problem of water scarcity has been elevated 
during the COVID19 pandemic as preventive measures for this pandemic 
regularly include handwashing, physical distancing, and household 
cleaning, so the hurdle faced by ordinary men today during the 
pandemic is water scarcity [2]. 

In many middle- and low-income countries, when water will be 
accessible only in limited places, overcrowding will further aggravate 
the deadly disease. Social distancing will not create a vital obstacle to 
warding off this virus. This research documents how water scarcity 

limits the measures for warding off this pandemic. This short commu-
nication would also help the public authorities for making adequate 
policies for securing insufficient water and would create public aware-
ness of the importance of the availability of safe and clean water for 
humanity. 

2. Water insecurity in Pakistan 

With the current 30-day water storage capacity, some 207 million 
people will face ‘absolute scarcity of water, with less than 500 cubic 
meters available per person by 2025 [12]. Despite having the great 
Indus River and some of the world’s largest glaciers, water shortage is 
widespread in Pakistan [13]. Even having many reserves, and almost 
5000 glaciers, Pakistan cannot harness its use systematically [14]. 

Nearly 97% of water is used for agriculture, and the remaining 3% is 
used for domestic, industrial, and other purposes [15]. The insecurity 
keeps on fluctuating due to mismanagement political and meteorolog-
ical reasons. However, it has become a consistent issue of concern since 
COVID-19 hit Pakistan. Preventive measures for COVID-19, as 
mentioned earlier, have increased the water demand. Due to the un-
balance between demand and supply of water during the COVID-19 era, 
access to safe water has reduced significantly. It is estimated that by 
2025 Pakistan will face acute water scarcity [16]. 

Water security is an urgent point of concern in Pakistan [17]. Almost 
all regions of the country are affected by it. In Thar, Pakistan, lack of 
water has always been an issue. Nearly 1500 children in Thar die every 
year due to drought, malnutrition, and insufficiency of wash facilities 
such as water supply system and sanitation system which leads to 
diarrheal deaths of inhabitants of Thar and COVID has only exacerbated 
the situation [18]. In Lahore, groundwater levels are going down by 1 m 
per year, and related authorities aren’t doing enough to deal with it 
[19]. 

As per IMF, Pakistan’s per capita annual water availability has 
reduced from 1500 cubic meters in 2009 to 1017 cubic meters in 2021 
[20]. It is estimated that by 2025 it will fall to 274 million acre-feet 
(MAF) while the resources remain the same at 191 MAF, a 
demand-supply gap of approximately 83 MAF [21]. 

According to the experts, 7-million-acre feet of water is lost to the sea 
every year due to the incompetence of government, and lack of strategy 
and infrastructure. In the government’s case, there is never a long-term 
policy to deal with the crisis. Also, Pakistan has dams that reserve water 
only for 30 days while in other South Asian countries it’s more, such as 
in India it’s 220 days. All these factors are leading the country to a 
famine-like situation [22]. 
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3. Factors causing water insecurity in Pakistan 

The decline in water availability in Pakistan primarily stems from 
three factors; these include mismanagement on behalf of the govern-
ment, lack of awareness, and politics between provinces [20]. 
Mismanagement is multifold, extending from lack of advancements to 
excessive water in Pakistan. Farmers do not use hybrid seeds for culti-
vation, use mangroves and other traditional farming styles with low 
efficacy that deplete water in Pakistan [23]. 

Furthermore, climate change also plays a role via changes in rain 
patterns, increasing temperatures, and flooding. This results in water 
scarcity via lowering the groundwater level and rising evaporation in 
Pakistan. The groundwater level is also depleting at an alarming rate. 
Besides climate change, excessive tube wells and the allowance to pump 
out any amount of water further weakens the groundwater level [24]. 

Lack of awareness, among farmers and the general public, regarding 
the need to conserve water and the use of high-efficacy irrigation sys-
tems is another challenge to be dealt with in Pakistan [25]. Our popu-
lation is also exploding at an alarming rate. We are among the countries 
having the highest growth rate [26]. Combined with increasing popu-
lation, urbanization, unregulated industrialization, and lack of aquifers 
contribute to the looming water crisis in Pakistan [27]. 

4. Endemic diseases in Pakistan in relation to the effect of water 
insecurity 

Integrated water resource management lies at the heart of SDG 6 
(Sustainable Development Goals). The international community re-
solves to ensure universal availability and sustainable management of 
water and sanitation as SDG6 by 2030 [28]. 

Looming water scarcity poses many health-related implications since 
rising temperatures have led to global precipitation changes developing 
drought-like conditions. “One of the worst droughts in Pakistan’s history 
has triggered “alarmingly high” levels of malnutrition and disease in the 
hardest-hit areas where people have been forced to drink salty or 
contaminated water,” the Red Cross said [29]. 

In Tharparkar in 2016, drought-related waterborne and viral dis-
eases have claimed the lives of 190 children along with more than 
22,000 hospitalizations [30]. Exponential population growth in 
Pakistan has changed the calculus of water demand and reduced the per 
capita water availability. Metropolitan cities like Karachi lack sound 
water management and face a Cape Town-like “day zero situation.” 
[31]. 

“Mere access is not enough. If the water isn’t clean, isn’t safe to 
drink, or is far away, and if toilet access is unsafe or limited, then 
we’re not delivering for the world’s children,” says Kelly Ann Naylor, 
Associate Director of Water, Sanitation and Hygiene, UNICEF [32]. 

According to the 2017 WHO and UNICEF Joint Monitoring Pro-
gramme (JMP) report, more than 40% of the world’s population lacks 
basic handwashing facilities [33]. A statement by the Pakistan council of 
research in water resources showed that most samples from various 
areas of Sindh were found unsafe, and major contaminants were bac-
teria, turbidity, and TDS (total dissolved solids) [34]. 

Gastrointestinal and respiratory illnesses become more rampant 
when water is not handwashing. Around 160 million children world-
wide suffer from stunting and malnutrition, attributed to a water 
shortage [35]. 

According to an International Union for Conservation of Nature 
(IUCN) report, infant deaths from water-related diarrhea account for 
60% of all deaths in Pakistan, the highest in Asia [34]. Around 53000 
children die from diarrhea caused by contaminated water every year in 
Pakistan [36]. Because the water table goes down day by day, pumps 
draw more profound where arsenic content is naturally higher. In 
Pakistan, approximately 60 million people are at risk of being exposed to 
high levels of arsenic in drinking water, the most significant mass 

poisoning in history [37]. 
As the saying goes, “handwashing is the ‘do it yourself vaccine” 

UNICEF started promoting a three-star approach for WASH (water, 
sanitation, and hygiene) services in schools [38]. In the context of the 
current pandemic, HWWS (handwashing with water and soap) being an 
effective means to control the transmission of infection, equitable access 
to WASH services was recommended by WHO to be an important 
element of prevention strategies. 

Availability of safe and clean water in adequate amounts also became 
the need of the hour at various points of care, e.g., wards, treatment 
rooms, delivery rooms, and postnatal care rooms for cleaning and 
disinfection purposes. Both of these factors precipitated water shortage 
[39]. 

“If countries fail to step up efforts on sanitation, safe water, and 
hygiene, we will continue to live with diseases that should have been 
long ago consigned to the history books: diseases like diarrhea, 
cholera, typhoid, hepatitis A and neglected tropical diseases 
including trachoma, intestinal worms, and schistosomiasis." [32]. 

5. Water insecurity amidst COVID-19 pandemic in Pakistan 

Water insecurity is already a significant social, environmental, and 
economic development challenge for Pakistan. In recent years, climate- 
induced disasters (floods and droughts) have spotlighted the necessity to 
introduce climate-resilient solutions for improved water governance at 
all levels [40]. Pakistan had a relatively abundant supply of water. In 
2000, Pakistan had become water-stressed, and by 2035, Pakistan is 
predicted to have become water scant [40]. 

In addition, COVID-19 has underscored the importance of reinforc-
ing the resilience of potable water supply systems. Thus, Pakistan’s 
increasing water scarcity and vulnerability to climate change highlight 
the urgent need to manage climate-related risks and improve water use 
at the national and local levels. 

Pakistan ranks third in the world among countries facing acute water 
shortages. Reports by the United Nations Development Programme 
(UNDP) and the Pakistan Council of Research in Water Resources 
(PCRWR) also warn the authorities that the South Asian country will 
reach absolute water scarcity by 2025. Pakistan is approaching the 
scarcity threshold for water. Even more disturbing is that groundwater 
supplies — the last resort of water supply — are being rapidly depleted 
[40]. 

COVID-19 highlights the inequalities, hardships, and global health 
risks that result from the collective failure to uphold the human right to 
water and sanitation. In many communities, a lack of water supply and 
sanitation deprive people of their most basic protections against the 
spread of the virus. The water crisis in Pakistan is relentless. Residents 
have been dealing with water shortages for a while now [41]. 

Improving water, sanitation, and hygiene has the potential to pre-
vent at least 9.1% of the global disease burden and 6.3% of all deaths, 
according to the World Health Organization (WHO) report Safer Water, 
Better Health, released before the pandemic. Nevertheless, many go 
without safe sanitation services and lack basic handwashing facilities 
[42]. 

Moreover, diarrheal diseases caused by waterborne pathogens and 
poor hygiene inhibit nutrient absorption, so even those with access to 
adequate nutrition may face malnutrition. This means that where 
handwashing is limited and waterborne illness is already familiar, not 
only will COVID-19 spread more quickly but its lethality could also be 
amplified [42]. 

In some areas, lockdowns have impacted agricultural cycles, inter-
vening inputs, depressing demand, and keeping workers away from 
fields and factories. When farming activities resume normal, demand for 
irrigation water may rise quickly if dry season cropping expands to 
counter food supply deficits. Thus, a critical priority will be preparing 
for potentially significant unplanned irrigation withdrawals, ensuring 
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they do not undermine basic domestic water needs or overdraw aquifers, 
lakes, and rivers [43]. 

The risk of natural disasters—including drought, extreme weather, 
and flooding—occurring during the pandemic is another significant 
problem that threatens water security and long-term recovery. People 
displaced by disasters are typically relocated to densely populated 
camps or shelters where authorities may struggle to meet essential 
water, sanitation, and hygiene needs—and now, where the novel coro-
navirus could spread rapidly. The food production and trading systems 
are more buoyant to water challenges. 

To bolster domestic food supplies from COVID-19 disruptions, few 
countries have restricted exports and changed agricultural production 
patterns. In addition to potential impacts on global prices, poverty, and 
hunger, such moves affect water availability and undermine the resil-
ience of food systems in Pakistan [43]. Through the analysis of Paki-
stan’s domestic water systems, out of more than 200 million people, 
70% do not have access to safe drinking water, and 80% do not have 
access to both safe drinking water and sanitation combined [43]. 

Currently, amidst a ticking timebomb where more than 200 million 
people will be water starved if we do not act now. This is increasingly 
evident from growing water scarcity, resource depletion, and contami-
nation in many parts of the country due to multiple factors, significantly 
increased rate of COVID-19 [43]. 

COVID-19 has, like nothing that has gone before, revealed the sys-
tems wiring of the modern, globalized world and how destructive dis-
turbances to those systems can be. Water connects health, food systems, 
climate change, nature, energy, and finance. Thus, water has critical 
implications for the effectiveness of COVID-19 response efforts and for 
promoting growth and building resilience in a post-pandemic world. 

6. Challenges at hand 

Water is the basic necessity for the survival of humankind. As water 
insecurity is rising, it is causing detrimental effects on health standards 
and is making survival more challenging. Especially in COVID 19, where 
hand washing, cleanliness, and good hygiene are a must to prevent in-
fectious diseases, measures against the spread of COVID are compro-
mised in water-insecure areas. Rural areas and informal settlements in 
urban areas are deprived of clean water, good sanitation, and hygiene 
services. 

Also, the lack of safe and clean water due to pollution, open defe-
cation, and saltwater intrusion, has made it more challenging to control 
COVID-19 in rural and urban areas [44]. Household water insecurity is 
leading to malnutrition. Maternal–child health is also being affected, 
particularly in the Rajanpur district, southern- Punjab. In the same re-
gion, there is the highest stunting and diarrheal infections prevalence 
[45]. 

In addition to households, schools are also deprived of hygienic 
conditions. Only 57% of students have clean drinking water, and 28% do 
not have good sanitation facilities. The WASH sector that deals with the 
provision of clean water formulated its policy for controlling coronavi-
rus in 2020. 

This policy and plan couldn’t work because of some challenges such 
as depletion of groundwater in Lahore and Quetta, insufficient water 
data, unsustainable levels of water withdrawal, widespread pollution, 
and low agricultural water productivity. The rise in population makes it 
difficult to estimate the demand and supply accordingly. It is expected 
that by 2047 the population will exceed 300 million. 

At the government level, lack of resources, finances, structure, and 
management; inadequate legislative framework, and national strategic 
plans have a significant role in the failure of WASH policy [46]. 

Water supply varies throughout the country due to mismanagement 
and lack of reforms in structure and policies. Unequal distribution has 
compromised the handwashing and cleanliness campaigns to prevent 
the spread of coronavirus. In Punjab, 58% of households have water 
supply, KPK 22%, Sindh 7%, and Baluchistan 3% [47]. 

Also, superadded factors worsen the situation. Climate changes made 
Pakistan vulnerable to drought, heat strokes, and other medical ill-
nesses. In 2018, 65 people in Karachi died due to heatstroke because of 
the unavailability of water [48]. 

Pakistan has the world’s 4th highest rate of water use; this makes it is 
an economy more water-intensive than other regional countries. As 97% 
of the water is used for agriculture and irrigation, water scarcity can be a 
significant crisis. Pakistan majorly exports crops, an essential contrib-
uting factor in its economy. Insecurity of water will affect it drastically 
and can threaten the economic security of the country, particularly 
when national financial revenue is already compromised due to lock-
down [49]. 

7. Efforts 

Multiple projects/efforts have been conducted at the private as well 
as government levels. Drip and sprinkler system irrigation technique has 
shown to be highly effective in conserving water. However, it is still a 
challenge to make its use widespread across all agricultural areas of 
Punjab [49]. There have been multiple campaigns at private levels 
which highlighted the need to save water among the general population. 

Still, a proper initiative on the part of the government is required 
[50]. To face the problem of lack of storage, the construction of Diamer 
Bhasha Dam was started in 2020 [51] after a crowdfunding drive was 
initiated by one of the top judges in Pakistan in 2018. However, it faces 
two significant problems: the lack of funds and the opposition of local 
communities [52]. Estimated to be completed by 2028 [51], this dam 
can support both the water crisis and energy crisis in Pakistan. 

Due to climate change, the duration of the monsoon has become 
shorter, which means heavier rainfalls causing flooding. Lahore has 
developed a rainwater harvesting system near Lawrence Road, which 
conserves 1.4 million gallons of water. 

Expanding this efficacious system across the country remains an 
issue [53]. There are plants that ‘desalinate’ (i.e., remove salts) from 
seawater, making it useable. Many of these plants were installed at 
Gwadar port, Balochistan, under the CPEC project by a Chinese com-
pany. This has provided more than 250 thousand gallons of drinking 
water to thousands of households in Gwadar [54]. 

8. Recommendations 

Following are the recommendations for preventing and alleviating 
hazards of global water insecurity.  

1. Creating awareness among people about the scarcity of accessible, 
safe, and clean water by several education programs and appealing 
advertisements to the layman highlighting the importance of clean 
water for drinking and proper nutrition.  

2. New scales for measurement of water and food security should be 
evolved and requires attention and investment by authorities for 
better preservation at the level of population [55]. 

3. Recycling of wastewater can lead to the prevention of water inse-
curity to some extent; however, many studies are being done to 
establish an association of recycled water to waterborne diseases and 
the role of contaminants in recycled water to the health of in-
dividuals [56].  

4. By increasing water efficiency for the agriculture sector, global water 
insecurity can be reduced. Wastewater by the agriculture sector can 
be reduced by better strategies on national water, which increase the 
capacity of water efficiency, but it is a long-term process. 
Consumption of such crops that require a large amount of water 
should be reduced. This change of consumption strategy requires 
effective awareness among people about water scarcity. Similarly, 
water needed for industries (such as clotting and automobile in-
dustries, etc.) should be efficiently used. 
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5. Investments inadequate supply of clean water infrastructure should 
be made at the national level. Along with long-term solutions to this 
global hazard, water conservation strategies such as the building of 
dams, awareness programs on careful usage of clean water, and 
reduction in large-scale wasting of water should be policy makers’ 
targets [57].  

6. Measures for water access, utilization, and reliability (i.e., whether 
the water supply is consistent or not) should be made effective and 
efficient [58]. 

9. Conclusion 

Water insecurity is a global challenge despite focusing on many in-
ternational policies. The number of water-scarce countries is expected to 
double in the coming years. Water stress is perceived to be physical 
scarcity owing to ecological conditions. Still, it is, in fact, economical 
due to either lack of infrastructure or poor management if the infra-
structure is there in place. Combined with increasing population, ur-
banization, unregulated industrialization, and lack of aquifers also 
contribute to the looming water crisis in Pakistan. In COVID-19, where 
hand washing, cleanliness, and good hygiene are a must to prevent in-
fectious diseases, measures against the spread of COVID are compro-
mised in water-insecure areas. Water quality interventions to reduce the 
diarrhea toll and other globally endorsed measures are necessary to curb 
water insecurity. If we fail to act now, the cost of inaction on water 
insecurity will prove to be greater than the cost of action. We would be 
facing more “DAY ZEROES” “Meeting humanity’s increasing demand for 
freshwater and protecting ecosystems at the same time, thus maintain-
ing blue water footprints within maximum sustainable levels per 
catchment, will be one of the most difficult and important challenges of 
this century.” [59]. 
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