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Introduction 

Developing countries today face a wide range of 

needs, from more secure food supplies to cheap and 

effective medicines. One factor that almost all 

these needs have in common is that satisfying them 

adequately will not occur without the use of 

modern science. These same countries also face a 

range of political dilemmas—such as whether to 

accept the growing of genetically modified crops or 

how to adapt to the impact of climate change—that 

also require a knowledge of science, albeit of a 

slightly different nature. From both points of view, 

development can be characterized as the process of 

putting scientific and technical knowledge into 

practice. Conversely, it is important that building 

the capacity to absorb and make use of scientific 

and technical knowledge must be placed at the 

heart of the development aid efforts if these are to 

be successful in achieving their goals (Dickson 

2004).  
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Water is essential to sustain life, and it is must to 

supply adequate and safe availability to all. 

Improving access to safe drinking-water can result 

in tangible benefits to health. Today we need to 

make all the efforts to achieve a drinking-water 

quality as safe as practicable. Safe drinking-water, 

does not represent any significant risk to health 

over a lifetime of consumption, including different 

sensitivities that may occur between life stages. 

Those at greatest risk of waterborne disease are 

infants and young children, people who are 

debilitated or living under unsanitary conditions 

and the elderly. Safe drinking-water is suitable for 

all usual domestic purposes, including personal 

hygiene (WHO, 2017).  

Another aspect is adequate sanitation, together with 

good hygiene and safe water, are fundamental to 

good health and to social and economic 

development (Singh 2008). Improvements in one or 

more of these three components of good health can 

substantially reduce the rates of morbidity and the 

severity of various diseases and improve the quality 

of life of huge numbers of people, particularly 

children, in developing countries (Esrey et al. 

1991; Merchant et al. 2003). Although linked, and 

often mutually supporting, these three components 

have different public health characteristics. 
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In most developing countries, perhaps most easily 

discernible in the poorest countries, unclean water 

and poor sanitation exposes billions of individuals 

to a plethora of diseases that debilitate them and 

greatly reduce their productivity. These diseases 

even hasten the death of those with compromised 

immune systems such as small children, the 

malnourished and HIV/AIDS patients. Despite 

advances in science, engineering and legal 

frameworks, the majority of the wastewater from 

piped sewerage systems in the world is released 

into the environment without adequate treatment 

(UJANG & HENZE 2006). Globally only a small 

percentage of wastewater is treated using advanced 

sanitation facilities, mainly in developed countries. 

As a result, the majority of the world’s population 

is still exposed to waterborne diseases, and the 

quality of water sources has been rapidly degraded, 

particularly in poor developing countries (UJANG 

and HENZE 2006). UNDP (2006) describes 

unclean water as an immeasurable greater threat to 

human security than violent conflict. In addition to 

unclean water, lack of sanitation and poor hygiene 

are responsible for the transmission of diarrhoea, 

cholera, typhoid and several parasitic infections 

(UN, 2005). Moreover, WHO (1997) shows that 

the incidence of these diseases and others linked to 

poor hygiene and sanitation e.g. round worm, whip 

worm, guinea worm, and schistosomiasis is highest 

among the poor, especially school-aged children. 

These diseases have a strong negative impact on 

the health and nutrition of children and their 

learning capacities, and contribute to significant 

absences from school (NOKES and BUNDY, 

1993). Most significant, however is the persistence 

and wide distribution of diarrhoeal disease 

throughout the developing world. 

With the wider issues from health and hygiene and 

the findings of scientific solutions from the today’s 

scientific world it is majorly required that we must 

communicate all the solutions to the people for 

more and more access. Earlier when scientists 

spoke, citizens listened to them in silence, with 

respect and confidence. In that period people 

believed what the doctor, physicist or economist 

said. At the end of the Sixties, the term “scientific” 

began to take on negative connotations, evoking 

more doubts than certainties. The scientist promises 

to improve life for all began to lose ground in the 

collective imagination because of the negative 

impact that some of their findings had. Let's 

remember the drug called “Talidomide”, the 

“DDT”, Chernobyl, and many other problems that 

science does not know how to solve. Not all of the 

impacts of science and technology, however, are 

equally beneficial, nor are they universally seen to 

be so. Fears have grown in recent years about the 

capacity of science and technology to intervene 

adversely in various dimensions of human life. 

Pollution and physical harm continue to be among 

the unintended consequences of many beneficial 

technologies such as electronics, pesticides and 

vaccines. The increasing dependence on fossil fuel 

based technologies is changing the planet’s climate, 

with very serious implications for future 

generations (Jucan and Jucan 2014). 

But knowledge will not reach those who can 

benefit from it unless it has been effectively 

communicated to individuals with the power and 

skills to put it into practice, whether those are 

government officials and decision-makers, 

community groups and their representatives, or 

even nongovernmental organisations. Formal 

education, of course, has a key function here. But 

so does the informal education provide through the 

media. Furthermore, information and 

communications technologies (ICTs) have an 

important role to play in this process by reducing or 

eliminating the transactional (nonproduction) costs 



Matta and Kumar/Vol. VIII [1] 2017/179 – 186 

181 
 

of communicating knowledge about science and 

technology. 

At the same time, it is important that the practice of 

science communication reflects the fact that it takes 

place in social context. In other words, it is not just 

a question of conveying information, but also of 

engaging the potential users of that information. 

The need is to encourage dialogue and eventually 

to empower those to whom the information is being 

provided so that this information can be applied in 

a practical and useful way (Dickson, 2004). 

Importance of Water 

Water is an essential component of human health, 

food security, economic growth, national and 

regional political security, and environmental 

sustainability, yet 664 million people, living 

primarily in sub-Saharan Africa, currently lack 

access to an improved water supply, and 2.4 billion 

people have no access to improved sanitation. 

Recent projections hold that by 2025, two-thirds of 

the world's population will be living in severe 

water stress conditions with significant adverse 

effects on individuals, communities, economies, 

and ecosystems around the world (USAID 2017). 

Global access to safe water, adequate sanitation, 

and proper hygiene education can reduce illness 

and death from disease, leading to improved health, 

poverty reduction, and socio-economic 

development. However, many countries are 

challenged to provide these basic necessities to 

their populations, leaving people at risk for water, 

sanitation, and hygiene (WASH)-related diseases 

(CDC, 2018).  

Optimum management of global water resources 

presents one of the most crucial challenges of the 

21st century. Global population will increase by 

three billion or more over the next 50–75 years, 

and the number of people living in urban areas will 

more than double. Most of the world’s population 

growth will occur in developing countries where 

water is already critically short and many of the 

residents are impoverished. Even today, 1 billion 

people do not have access to safe and affordable 

drinking water and perhaps twice that many lack 

adequate sanitation services. In fact, inadequate 

drinking water quality is a leading cause of infant 

mortality worldwide. Food production may soon be 

limited by water availability. Agricultural water use 

is not sustainable in many locales around the world 

for reasons that include soil salinization, ground 

water overdraft, and the overall location of 

available surface water supplies. This situation 

raises questions about whether there are sufficient 

water resources to support the existing population 

on a long-term basis, to say nothing of the 

significantly larger population that will have to be 

fed in the remaining decades of this century. 

Intensifying competition for water resources by 

agricultural, industrial, and domestic users has led 

to a sharp increase in stress on aquatic and wetland 

ecosystems. Moreover, the inadequacy of 

environmental water supplies in much of the world 

has been significantly exacerbated by declining 

trends in water quality. Many developed countries 

have addressed this problem by adopting laws to 

guarantee supplies for the environment, but such 

guarantees are contingent on having adequate water 

for urban needs and on the availability of sufficient 

quantities of food. No such guarantees can be 

provided in developing countries, which tend to 

neglect environmental needs and are unable to 

mount efforts to maintain and enhance water 

quality for financial reasons (Jury and Jr., 2005). 

Lack of safe water, sanitation and hygiene remains 

one of the world’s most urgent health issues. 

Almost one tenth of the global disease burden 

could be prevented by improving water supply, 

sanitation, hygiene and management of water 

resources. Ensuring poor people’s access to safe 
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drinking-water and adequate sanitation and 

encouraging personal, domestic and community 

hygiene will improve the quality of life of millions 

of individuals. Better managing water resources to 

reduce the transmission of vector-borne diseases 

(such as viral diseases carried by mosquitoes) and 

to make water bodies safe for recreational and 

other uses can save many lives and has extensive 

direct and indirect economic benefits, from the 

micro-level of households to the macro-perspective 

of national economies (WHO, 2008). 

Diseases due to poor drinking-water access, 

unimproved sanitation, and poor hygiene 

practices cause 4.0% of all deaths and 5.7% of 

all disability or ill health in the world. About 

80% of urban dwellers have access to piped 

drinking water and 96% have access to 

improved drinking water sources. However, 

often the bacteriological quality of this water 

remains poor; more than 50% of urban residents 

in developing countries are still affected at one 

time or another by diseases related to 

insufficient access to safe drinking-water and 

improved sanitation (WHO, 2008). 

Contaminated drinking-water is estimated to 

cause more than 500 000 diarrhoeal deaths each 

year. Contaminated water can transmit diseases 

such as diarrhoea, cholera, dysentery, typhoid 

and polio. Health costs associated with 

waterborne diseases such as malaria, diarrhoea, 

and worm infections represent more than one 

third of the income of poor households in sub-

Saharan Africa (WHO, 2018). 

Health risks are often exacerbated by poor 

sanitation. Some 20% of the urban population 

still lacked access to improved sanitation in 

2012 and 100 million city dwellers still 

practiced open defecation – although gains in 

access to improved sanitation have generally 

been much more rapid in cities than in rural 

areas over the past two decades. (WHO, 2008) 

Urban solid waste disposal is another sanitation-

related challenge. Recent estimates also suggest 

that cities generate 1.3 billion tonnes of solid 

waste per year, a figure expected to rise to 2.2 

billion tonnes by 2025. Failure to adequately 

collect and dispose of solid waste presents can 

increase the proliferation of disease-carrying 

vectors, such as rodents and insects. These risks 

can be exacerbated by other urban conditions, 

such as overcrowding. (WHO, 2008) 

Social inequities in cities play an important role in 

water and sanitation-related risks – with informal 

settlements and slums generally having lower 

levels of access than other parts of the city. Due to 

crowding and other factors, slums can thus become 

a nexus for water and sanitation-related infectious 

disease transmission. (WHO, 2008) 

Human health and water hygiene 

Contamination of water reserves by biological, 

chemical, and radiologic agents affects the health 

of millions of individuals across the globe each 

year. Understanding water quality and the impact 

of pollution on water resources is vital to 

worldwide public health. Historically, access to 

potable water and modernized sanitation has 

increased the lifespan and has improved the health 

of world citizens more than any other advancement 

in the field of medicine. The global public health 

impact of water contamination is major for many 

reasons:  

(1) safe drinking water is vital for human survival 

to prevent dehydration;  

(2) water is essential for basic hygiene and modern 

sanitation methods, including wastewater 

treatment;  

(3) water use is key to every sector of an 

industrialized, transitional, and developing 
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economy as an essential component for the 

production of many goods and services; and,  

(4) uncontaminated water is crucial to food 

production and livestock health.  

According to the United Nations, 1.1 billion 

people, or 17 percent of the global population, lack 

access to improved water sources (an improved 

water source is one that is likely to provide safe 

water). Approximately 10 percent of the world’s 

total disease burden is attributable to unsafe 

drinking water and lack of appropriate sanitation, 

resulting in millions of preventable deaths each 

year. Contamination of water can lead to 

devastating medical, public health, and economic 

consequences for an affected community. 

Contaminated water is an “equal opportunity” 

public health crisis as water pollution is a growing 

problem for developing nations, transitional 

economies, and developed countries. The topic of 

water quality and water-related disease is complex 

and diverse in nature (Meinhardt 2017). The health 

implications of inadequate access to a safe water 

supply, sanitation, and hygiene (WASH) negatively 

affect billions of people around the globe. More 

than a quarter of the world's population – 2.4 

billion people – live without adequate sanitation, 

and 664 million lack access to safe drinking water. 

If the Millennium Development Goals (MDGs) 

related to safe water supply and sanitation are 

achieved and the incidence of diarrhoeal illness is 

reduced in large number of individual throughout 

the world. One way of achieving this is by 

providing schools with safe drinking water, 

improved sanitation facilities and hygiene 

education that encourages the development of 

healthy behaviours for life. This strategic approach 

is known as Water, Sanitation and Hygiene 

Education (WASH). The strategy helps fulfil 

individual’s rights to health, education and 

participation, and has been widely recognized for 

its significant contributions to achieving the MDGs 

– particularly those related to providing access to 

primary education, reducing child mortality, 

improving water and sanitation, and promoting 

gender equality. WASH communication not only 

promotes hygiene and increases access to quality 

education but also supports national and local 

interventions to establish equitable, sustainable 

access to safe water and basic sanitation services at 

different levels.  

In 2012, this cluster of risk factors – inadequate 

drinking water and sanitation and poor hygiene – 

resulted in an estimated 842,000 deaths, and today 

accounts for an estimated 58 percent of all 

diarrheal diseases. Many prove to be fatal, and 

addressing water sanitation and hygiene could 

prevent 361,000 deaths in children under five each 

year. Even when not fatal, chronic diarrhea during 

early childhood can have long-lasting adverse 

health effects, as it impedes the uptake of necessary 

nutrients, thereby hindering the development of 

children's minds, bodies, and immune systems. 

Handwashing, improved sanitation, and 

improvements in household water quality have 

been shown to significantly reduce the risk of 

diarrhea. 

Women and children are disproportionately 

affected by inadequate WASH services. In many 

parts of the developing world, women and girls are 

responsible for obtaining water for their families 

and often must spend hours each day seeking out 

water – not only putting their safety at risk, but also 

preventing them from playing a more active and 

productive role in their communities. Women and 

girls without adequate sanitation services are liable 

to miss school or work during menstruation or may 

be put at an increased risk of sexual assault. 

Handwashing with soap is also a key component of 

clean and safe birthing practices, which could save 
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up to 40 percent of the 2.8 million infants that die 

during their first month of life.  

Science and Communication 

The 2000 report of the Office of Science and 

Technology and Welcome Trust, “Science and the 

public: A review of science communication and 

public attitudes to science in Britain” defines 

science communication as a term that 

“encompasses communication between:  

 groups within the scientific community, 

including those in academia and industry  

 the scientific community and the media y the 

scientific community and the public  

 the scientific community and government, or 

others in positions of power and/or authority 

 the scientific community and government, or 

others who influence policy 

 industry and the public 

 the media (including museums and science 

centres) and the public  

 the government and the public.”  

Burns et al. (2003) defined science communication 

as the use of appropriate skills, media, activities, 

and dialogue to produce one or more of the 

following personal responses to science:  

 Awareness, including familiarity with new 

aspects of science 

 Enjoyment or other affective responses, e.g. 

appreciating science as entertainment or art 

 Interest, as evidenced by voluntary involvement 

with science or its communication 

 Opinions, the forming, reforming, or confirming 

of science-related attitudes 

 Understanding of science, its content, processes, 

and social factors.  

According to Fischhoff and Scheufele (2012) 

science communication must perform four 

interrelated tasks:  

 identify the science most relevant to the 

decisions that people face 

 determine what people already know 

 design communication to fill the critical gaps 

(between what people know and need to know) 

 evaluate the adequacy of those communication.  

The purpose of science communication was 

described by Burns et al (2003) with a wowel 

analogy (AEIOU), a concise label that personalizes 

the impersonal aims of scientific awareness, 

understanding, literacy and culture: 

 Public awareness of science aims to stimulate 

awareness of, and positive attitudes (or 

opinions) towards science.  

 Public understanding of science (its content, 

processes, and social factors). 

 Scientific literacy, when people are aware of, 

interested and involved in, form opinions about, 

and seek to understand science. 

 Scientific culture is a society-wide environment 

that appreciates and supports science and 

scientific literacy.  

Another term, frequently used in relation with 

communication science is Public Engagement with 

Science (PES). As outlined by McCallie et al 

(2009), Public Engagement with Science involves 

scientists and publics working together, and allows 

people with varied backgrounds and scientific 

expertise to articulate and contribute their 

perspectives, ideas, knowledge, and values in 

response to scientific questions or science-related 

controversies. It is framed as a multi-directional 

dialogue among people that allows all the 

participants to learn. 

India’s scientific wisdom has been recognised 

globally and India is continuing on the track to be 

stand like a global leader especially when it comes 

to India’s scientific heritage and scientific 

advancements. In the recent years, India has been 
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making immense progress in the field of science 

and technology covering all the branches. India 

with diversity of scientific wisdom with base of 

ancient knowledge and stems and canopy of 

modern scientific temperament is a flourishing and 

providing base of new sustainable world. Scientific 

communication is a branch which effectively 

communicating the India’s scientific wisdom, 

playing a very important role I the enhancing the 

visibility and promoting the science correctly at 

national and international level. In the present age 

with the information explosion, there is a neeed for 

assessment of infinite scientific knowledge that has 

exploded in public domain, using different modes 

of media. Institutional mechanisms for 

communicating the correct scientific knowledge 

and to build the newer initiatives for enhanced 

scientific knowledge.  

Professional science communicators face this 

challenge every day. They communicate the 

scientific outputs of their universities, institutions 

and research councils to journalists, investors, 

politicians and the general public. 

Conclusion 

Degradation in the quality of water hygiene poses a 

significant threat to human health worldwide. 

Harmful consequences of this degradation to 

human health are already being felt and could grow 

significantly worse over the next 50 years. Because 

water and health are so intimately linked, so too 

should be environmental and health policies. 

However, health impacts are non-marketed and 

thus hard to quantify in monetary terms. The 

subsequent risk of being ignored in policy-making 

is a major concern worldwide. To address the 

challenge a number of valuation studies have been 

conducted in both developing and developed 

countries applying different methods to capture 

health benefits from improved water quality. 

Various studies have been conducted and various 

programmes are launched to promote the health 

risk from water, to maintain the hygiene and to 

communicate all the necessary scientific solutions 

to the communities through various modes. It is a 

major requirement in present condition to save the 

health of future. 

In the last two decades or more, communicating 

science and such activities have gained momentum 

in India. Continuous efforts have been made from 

both governmental and non-governmental 

platforms to increase the public understanding of 

science. Various programmes are launched from 

Department of Science and Technology, Govt. of 

India to help science and a scientific culture 

penetrate India’s socio-culturally diverse society, 

and to transform it into a nation of scientifically 

thinking and scientifically aware people. 
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