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PREFACE 

The Kerala State Council for Science, Technology and Environment under its Women Scientists 

Division has been providing financial support for conducting Awareness Programmes on the 

topic “ Science and  Technology in Transforming Women’s Lives”. The programme provides a 

platform, to speak on the use of Technology to effect social changes on the life of women and to 

create awareness on the role Technology plays in improving women’s life. The topics cover those 

technologies that can be applied locally and are cost effective so as to benefit the socially and 

economically weaker section of the community and is organised as one-day programme.  

 

The major areas of focus for the Awareness Programme include: Clean water, Healthcare and 

Sanitation technologies, Use of energy saving techniques, Simple machineries for reducing 

drudgery at households, Development of simple electronic gadgets for improved household life, 

Information Technology, Traditional/herbal medicines, Water conservation and water efficient 

technologies, Nutrition & Food habits, Agricultural processing, machinery, products and 

practices, Traditional skills and handicrafts etc. Scientists/Academicians/ Professionals working 

in Universities/ R&D institutions/ colleges/ NGOs etc.who are experts in the relevant field and 

who could organize the programmes are eligible to apply for financial assistance under the 

scheme. 

 

This book is a compilation of the Technical presentations contributed by the faculty and 

Coordinators who had organized programmes at various institutions in Kerala during the year 

2010-2011. This book is expected to contribute to the understanding of how technology can 

contribute to uplift the status of women and can empower them to gain their rightful place in the 

society. The technical papers presented in this volume would hopefully serve to benefit the 

society in general and women in particular, at the same time serve as a reference material for 

professionals working in the field.  
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FOREWORD 

 

 

Prof. V. N. Rajasekharan Pillai 

Executive Vice President 

Kerala State Council for Science Technology & Environment 

 

 

 

Development in science and technology are essential for the overall progress of the society. More 

than 50 % of the world population are women. Women play a special role within the family and 

the society. Therefore we cannot ignore the basic fundamental needs of women when we 

consider the soceital development. In this modern age, scientific discoveries have made life easy 

and the advancements in technology have revolutionized human life. It is also notable that 

science and technology have changed women's lives over the century in a significant and positive 

way. There are simple ways of solving problems using technology. Applications of science and 

technology have eased women's lives by providing clean water, simplifying household drudgery 

through labour saving devices. Healthcare techniques have improved their lifespan. Women 

micro-entreprenuers with access to communication technologies can work wonders, working 

from home. Time spent on laborious and time-consuming household tasks are reduced so that 

they get spare time for gainful employment and education leading to economic empowerment. 

They also get opportunities to involve in community initiatives.  The conventional ways of life of 

the rural women need a change. At the same time the indigenous knowledge and skills that the 

women possess need to be integrated. The women folk both in the rural and urban sector should 

be made aware of the misuse of technology as well. Surrogate mother technology, abuse of 

reproductive science etc. are some of the danger zones.  

 

Scientific knowledge and appropriate technologies are central to resolving the economic, social 

and environmental problems.Women should be trained in better alternative techmologies for 

improving sanitation and environmental conditions, use of non-conventional energy devices, 

improving farming and agriculture techniques, ensuring medical and nutritional benifits. 

 

 

Interaction between the science and technology community and the society is required for the 

dissemination of innovative technologies that can enhance the quality of life of our women 

folk.The seminar organised by the Women Scientist Division of the KSCSTE is a step towards 

this mission.The deliberations of the experts in this seminar on the importance of scientific and 

technological innovations in improving the conditions and quality of women's lives, presented in 

the book form here will go a long way to understand how science and technology can make a 

sea-change in the quality of women's lives. 
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Eat Right with Colour 

 

Professor Annie Thomas 

Head of the Department of Zoology 

St. Joseph’s College for Women, Alappuzha 
 

 

 

An understanding about nutrition and food habits is very important in the present scenario, where 

the unhealthy food habits are leading our new generation to an alarming path of diseases.In 

nutrition, diet is the sum of food consumed by a person .Dietary habits are the habitual decisions 

an individual or culture makes when choosing what foods to eat.  

 

The month of March is the national nutrition month according to the American Dietetic 

Association. This year’s theme is “eat right with colour” which encourages consumers to include 

a colourful variety of fruits, vegetables, whole grains, proteins and diary on their plates every day 

making a more interesting and flavourful meal and also helps ensure that all the nutrients needed 

daily are available. A nutritious diet while ensuring overall well-being helps to maintain a healthy 

body mass index (BMI), reduces the risk of several debilitating diseases like cancer, 

cardiovascular ailments, diabetes, osteoporosis and stroke. Thus a nutritious & healthy diet is 

important in the prevention and cure of various diseases. 

 

A good balanced diet consists of carbohydrates, proteins, fats, vitamins and minerals. The body 

requires carbohydrates, fats, proteins, vitamins, and minerals to maintain healthy organs, bones, 

muscles, nerves, and to produce hormones and chemicals that are necessary for the proper 

function of organs. Vitamins and minerals are naturally occurring substances that are essential for 

the growth and function of the body. Vitamins and minerals are both necessary (in small 

amounts) for normal chemical reactions (metabolism) in the body. 

 

In a nutshell the three basic reasons why following a healthy diet is important are to maintain 

health by preventing loss of muscle strength, bone mass, and vitamin deficiency states, to prevent 

diseases such as heart attacks, strokes, obesity, osteoporosis, and certain cancers, and to help 

control and/or treat chronic diseases and conditions such as high blood pressure, diabetes 

mellitus, and celiac disease. 

 

In conclusion it must be noted that all diseases are caused by wrong eating habits leading to an 

accumulation of toxins within the system. Whereas a nutritious healthy diet can rectify 

underlying causes of diseases and restore one to wholeness of mind and body. Once we realize 

the connection between a wholesome balanced diet and good health, our food will be our 

medicine and maintaining good health will be a matter of making the right food choices and 

leading a healthy lifestyle.  
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Various Aspects of Food Habits 

 
Dr. R. Radha 
Asst. Professor, Department of  Food Service 

Management and Dietetics,  

Avinashilingam Deemed University, Coimbatore 
 

 

 

To live one must eat.  But what we eat also determines our ability to keep healthy, do work, to be 

happy and to live well.  Knowledge of what to eat and in what quantities is a prerequisite to 

healthy and happy life.  Food is anything solid or liquid that has a chemical composition which 

when consumed will provide the body with material from which it can produce a form of energy.  

It provides nutrients to allow growth, maintenance, repair or reproduction of cells.  Good 

nutrition is the key to developing and maintaining a state of health that is optimal to oneself.  

Poor diet coupled with sedentary life style are known to be the risk factors for life threatening 

chronic diseases and death caused by heart disease, stroke , hyper tension, diabetes and cancer.  

Healthy eating is not about strict nutritional philosophy, depriving oneself of food they love. 

Staying unrealistically thin etc., rather its about having more energy, feeling great and keeping 

oneself as healthy as possible.  Healthy eating also sharpens our memory and stabilizes our 

mood.   

 

The three key things to a healthy diet are variety, balance and moderation.  Taking about variety 

one must include many different food from each level of the food pyramid because no single 

food contains all the nutrients that out body needs.  The more variety textures and colors in our 

meals, the better the range of nutrients we will get.  Daily food selection should include all food 

groups so that it will contribute all nutrients.  Balance means that one has to approximately 

balance the right amount of food that they eat from all levels of the food pyramid.  Food choices 

over several days should fit into a healthy pattern.  Moderation is about being careful not to eat 

too much of any one type of food.  It also means one should keep the portion reasonable.  One 

should eat regular meals.  Skipping meals can lead to out of control hunger, often resulting in 

overeating.  When we are very hungry, its also tempting to forget about good nutrition.  Snacking 

between meals can help curb hunger, but one should not eat so much that his/her snack becomes 

an entire meal.  As much importance should be given to the way we eat apart from what we eat.  

One should take time to chew the food and enjoy its various taste, flavors and textures.  We 

should not simply gulp down our meals.  During a meal, we should stop eating before we feel 

full.  It takes a few minutes for the brain to tell our body that it has had enough food.   

 

A healthy breakfast can jumpstart our metabolism.  Breakfast is the most important meal of the 

day.  Researchers have shown that people who took breakfast regularly performed better at work 

or in school than those who did not eat breakfast.  A healthy diet is one that helps maintain or 

improve health. It is important for the prevention of many chronic health risks such as: obesity, 

heart diseases, diabetes, and cancer.  A healthy diet involves consuming appropriate amounts of 

all nutrients, and an adequate amount of water.  Nutrients can be obtained from many different 

foods, so there are a wide variety of diets that may be considered healthy diets.  A healthy diet 

needs to have balance of macronutrients / energy (fats, proteins, and carbohydrates) and 

micronutrients to meet the needs for human nutrition without inducing toxicity from excessive 

amounts.  Whole grains in their natural form are rich sources of vitamins, minerals, 

carbohydrates, fats, oils and protein.  However, when refined by the removal of the bran and 
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germ, the remaining endosperm is mostly carbohydrate and lacks the majority of the other 

nutrients.  Whole grains are actually a very essential element for a well-balanced diet.  Pulses are 

a rich source of all- round nutrition because they contain fiber, protein, vitamins, and minerals.  

However, the glycemic index of pulses is very low.  Pulses are rich in protein content and owing 

to this property they cause fewer allergies in human beings.  Pulses are good sources of proteins, 

vitamin A and vitamin B.  All these three nutrients help to keep the body fit, healthy and free 

from any disorders.  Pulses also contain iron and little amount of saturated fat and sodium and 

are free from cholesterol.  Most of the pulses contain folic acid.  Pulses are good for celiac 

patients as it does not contain gluten.  A number of vegetables obtained from underground play 

an important role in maintaining good health and are therefore nothing less than precious gems.  

Roots and tubers are extremely rich sources of minerals, enzymes, and vitamins. However, faulty 

cooking and prolonged careless storage can destroy these valuable nutrients.   

 

Greens or green vegetables should also form an important part of ones diet as they are rich in 

calcium, magnesium, iron, zinc, vitamins – A,C,E and K.  They help increase the blood count 

and are good for the respiratory system.  One should add general amounts of onion and garlic in 

their diet.  Onion decreases blood pressure and garlic decreased cholesterol.  Sweet vegetables 

like corn, carrot, beet root, sweet potato etc add healthy sweetness and reduce ones craving for 

other sweets.  Carbohydrates are an essential part of one’s diet.  But how ever one should be 

careful in choosing the foods containing carbohydrates.  Fruits and vegetables are the foundation 

of an healthy diet.  They are low in calories, but are dense in nutrients like vitamins, minerals, 

anti-oxidants and fiber.  If possible fruits and vegetables should be part of every meal and should 

be everyone’s first choice of snack. Fruits are high in fiber, which gives a feeling of illness.  The 

antioxidants and other minerals in fruits help us to protect against certain types of cancer and 

other disease.  Reduce, do not eliminate certain foods.  If a persons’ favorite food is high in fat or 

salt or sugar, the key is not to avoid them altogether, but to keep in control how such of these 

foods one eats.  Choosing low fat products like skimmed or low fat milk can reduce fat intake 

significantly.   

 

Milk and dairy products contain many nutrients including calcium and provide a quick and easy 

way of supplying these nutrients to the diet within relatively few calories.  A glass of milk alone 

can make a contribution to the daily recommended intake of many important nutrients for all age 

groups.  Milk, cheese and yogurt all provide nutrients like Calcium – for healthy bones and teeth, 

phosphorous – for energy release, Magnesium – for muscle function, Protein – for growth and 

repair, Vitamin B12 – for production of healthy cells, Vitamin A – for good eyesight and immune 

function, Zinc – for immune function, Riboflavin – for healthy connective tissues, Iodine, for 

regulation of the body’s rate of metabolism (how quickly the body burns energy and the rate of 

growth.  One should include a variety of spices in their diet as they stimulate digestion on 

account of their carminative properties.  Most of the spices find place in various medicines.  Nuts 

are one of the best sources of protein.  They are rich in fiber, phyto-nutrients and antioxidants 

such as vitamin E and selenium.  Nuts are also high in plant sterols and fat – but mostly 

monounsaturated and polyunsaturated fats (omega 3 – the good fats) which have all been shown 

to lower LDL cholesterol.  Red meats are high in saturated fat and should be avoided by people 

having cholesterol.  Fish is better than other meats as it is very low on saturated fats.  Meats are 

best when they are eaten as baked, boiled or grilled.  Frying will add unnecessary fat.  Fish also 

contains anti-oxidants, omega 3 fatty acid which is good cholesterol that our body needs.   

One has to drink much water as possible every day.  Water flushes our system of waste toxins.  

Yet many people go dehydrated – causing tiredness, low energy and headaches.  It is 

common to mistake thirst for hunger.  Staying well hydrated will help us make better food 

choices.   

 

One should make efforts to limit the sugar and salt that they add to their diet.  Most of the people 

consume too much salt in their diet.  Eating too much salt can cause high bold pressure and lead 



Volume 1                                                                  Technological Advances in Transforming Women’s lives 

 

5 
 

to other health problems.  One should try to limit sodium intake to 1500mg/day, which is 

equivalent to one teaspoon of salt.   

Fast food has a very high energy density.  Eating fast food and leading a sedentary style leads to 

obesity.  Obesity leads to other complications like increase in the cholesterol level, blocking of 

the arteries, and increased risk of coronary diseases in addition to the general physical discomfort 

posed by the extra weight.  Most of these quick and convenient meals contain high amount of 

sodium which increases and aggravates the risks of high blood pressure.   

 

One should avoid taking soft drinks.  The consumption of sugar – sweetened soft drinks is 

associated with obesity, type 2 diabetes, dental cavities, bone health issues and low nutrient 

levels.  Many soft drinks contain ingredients that are themselves sources of concern: caffeine is 

linked to anxiety and sleep disruption when consumed in excess, and the health effects of high – 

fructose corn syrup and official sweeteners remain controversial.  Sodium benzoate had been 

investigated as a possible cause of DNA damage and hyperactivity.   

Planning is required to maintain a healthy diet.  One should plan and stock their kitchen with 

ingredients which are healthy and easy to cook.  One should also stock healthy snacks like nuts, 

cereal bars, sprouted pulses etc.  Some snacks are considered as a type of junk food which 

includes chips, chocolates, ice creams, sweets, biscuits and crisps.  These are also highly 

processed but along with that they contain a lot of additives, preservatives and artificial colors.  

Most of the people do not have knowledge about either presence or else their harmful effects.  

One of the best ways to have a healthy diet is to prepare food at home and eat at home regularly 

rather than dien out.  One should pick out a few healthy recipes that is liked by the family and 

build a meal schedule around them.  One should try to eat at fixed time every day.  When dining 

out one should reach for vegetables or vegetable salads first.  This helps to keep the calorie count 

low, all the while adding fiber content.  This will keep us less hungry for more fattening food on 

the later part of the meal.   

 

When one starts to eat they should always go for small portions.  One can always go for another 

portion if required.  Taking large portions on the plate forces us to eat more.  Sometimes ones 

compulsion to clean up the plate makes them to eat more.  Sometimes its better to waste food in 

plate rather than force it into our stomach.   

 

The role of fiber in one’s diet is very important.  One had to replace refined flour (Maida) with 

whole grain flour.  Incorporation of whole cereals, pulses, vegetables, fruits and greens will 

increase the fiber content in the diet.  Fiber helps in bringing bad cholesterol levels down.  Other 

fiber rich grains include oatmeal, bran, wheat germ and brown rice.   

 

Although maintain healthy eating habits can make enormous improvements to one’s health, it’s 

only one essential part of healthy living.  The other parts are proper and adequate physical 

activity, mental and spiritual wellbeing, and adequate rest.  All parts need to be addressed in 

order to achieve better health.   

 

There are no quick-fix solutions.  No single food or pill-no matter how healthy will bring good 

health than lasts.  Good health is based on balanced approach to life on all levels of existence.  

But, life is change.  Thus good health is a moving target, and the balance needs to be continually 

maintained by making adjustments.  It’ is a lifelong process that should be practiced every day.   

 

Many chronic health problems are largely caused by inappropriate   diet.  In such case the natural 

way to improve one’s health is through self-education, continual personal experimentation and 

observation of the cause and effect.   

Paying attention to the signals from the body is essential in order to gain and maintain good 

health.  As one gets better at listening to the body, it becomes natural to self-diagnose a lot of 
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minor problems (which can become major if not paid attention to) and remedy them by simply 

adjusting the food habits or other aspects of life style.  Finally, we are all different – what works 

for one person may not work for another – thus it’s important to learn about and experiment with 

nutrition to find out what works and what doesn’t.   
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Diet and Cardiac Health 

Dr. Thomas Mathew 
Consultant Interventional Cardiologist 

St. Thomas Hospital, Chettipuzhza 
 

 

  

It is estimated that up to 30% of deaths from coronary heart diseases (CHD), commonly called 

heart attack, are due to unhealthy diets (United States National Heart Forum 2002).  This implies 

that dietary changes could have a positive impact on the number of people affected by CHD, 

both in terms of death from the disease and disability as a result of the disease.  There is good 

evidence that a reduction in the total amount of fat and in particular saturated fatty acids (SFA) is 

paramount improving CHD risk.  However, there are many more dietary changes that have the 

potential to affect CHD risk, including increasing the amount of fruit and vegetables in the diet, 

eating lots of whole-grain foods and consuming oily fish at least once a week, to name a few.   

Diet directory affects the development of atherosclerosis (lesions which can block arteries), the 

underlying cause for CVD.  Diet also affects blood cholesterol levels, body weight, blood 

pressure, and blood glucose levels.  Changing lifestyle habits, including the way people eat, has 

long been known to be effective in managing these risk factors.  

Although you might know eating certain foods can increase your heart disease risk, it’s often 

tough to change your eating habits.  Whether you have years of unhealthy diet or simply want to 

fine-tune your diet, here are eight heart-healthy diet tips.  Once you know whish foods to eat 

more of and which foods to limit, you’ll be on your way toward a heart-healthy diet.   

8 dietary steps to prevent heart disease 

 

1. Limit unhealthy fats and cholesterol 

 

 Of the possible changes, limiting how much saturated and trans fats you eat is the most 

important step you can take to reduce your blood cholesterol and lower your risk of coronary 

artery disease.  A high blood cholesterol level can lead to a buildup of plaques in your arteries, 

called atherosclerosis, which can increase your risk of heart attack and stroke.   

 

The American Heart Association offers these guidelines for how much fat and cholesterol 

to include in a heart-healthy diet:  

 

Type of fat    Recommendation 

Saturated fat     less than 7 percent of your total daily calories   

Trans fat     Less than 1 percent of your total daily calories  

Cholesterol     Less than 300 milligrams a day for healthy adult 

 

 The best way to reduce saturated and trans fats in your diet is to limit the amount of solid 

fats – such as butter – you add to food when cooking and serving.  You can also reduce the 

amount of saturated fat in your diet by trimming fat off your meat or choosing lean meats with 

less than 10 percent fat. You can also use low-fat substitutions when possible for a heart-healthy 

diet.  For example, top your baked potato with low-fat yogurt rather than butter, or use low- 

sugar fruit spread on your toast.  You may also want to check the food labels of some cookies, 

crackers and chips.  Many of these snacks – even those labeled “reduced fat” – may be made 

with oils containing trans-fat.  One clue that a food has some trans-fat in it is the phrase “partially 

hydrogenated” in the ingredient list.  When you do use fats, choose monounsaturated fats, such 

as olive oil or canola oil.  Polyunsaturated fats, found in nuts and seeds, also are good choices for 

a heart-healthy diet.  When used in place of saturated fat, monounsaturated and polyunsaturated 
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fats may help lower your total blood cholesterol.  But moderation is essential. But remember, all 

types of fat are high in calories.  

 

 

Fats to choose    Fats to limit 

Olive oil    Butter 

Canola oil     Lard 

Bacon fat 

Gravy 

Cream sauce 

Nondairy creamers 

Dalda 

Cocoa butter, found in chocolate 

Coconut, palm, cottonseed and 

Palm-kernel oils 

Trans-fats 

 

2. Choose low-fat protein sources  

 

 Lean meat (fat-free meat, composed mainly of muscle tissue), poultry and fish, low-fat 

dairy products, and egg whites or egg substitutes are some of your best sources of protein.  But 

be careful to choose lower fat options, such as skimmed milk rather than whole milk and skinless 

chicken breasts rather than fried chicken patties.  

 Fish is another good alternative to high-fat meats.  And certain types of fish are heart healthy 

because they’re rich in omega-3 fatty acids, which can lower blood fats called triglycerides.  

You’ll find the highest amounts of omega-3 fatty acids in cold-water fish, such as salmon, 

mackerel and herring.  Other sources include walnuts & soyabeans.  Legumes-beans, peas and 

lenits – also are good sources of protein and contain less fat and no cholesterol, making them 

good substitutes for meat.  Substituting say protein for animal protein-for example, soy burgers 

for a hamburger-will reduce your fat and cholesterol intake.   

Proteins to choose   Proteins to avoid 

 

Skimmed or low-fat    full-fat and other dairy  

(1 percent)     products  

Fat-free or low-fat dairy   organ meats, such as liver 

Products, such as yogurt  Egg yolks 

And cheese     Fatty meats  

Egg whites or egg substitutes   Cold cuts  

Fish, especially fatty   Hot dogs and sausages  

Cold-water fish,    Bacon  

Such as salmon    Fried or breaded meats  

skinless poultry  

legumes 

soybeans and soy products,  

for example, soy burgers 

and tofu 

Lean ground meats 

 

3. Eat more vegetables and fruits  
 

 Vegetables and fruits are good sources of vitamins and minerals; they are low in calories 

and rich in dietary fiber.  Vegetables and fruits also contain substances found in plants that may 

help prevent cardiovascular disease.  Eating more fruits and vegetables may help you eat less 

high-fat foods, such as meat, cheese and snack foods.  Featuring vegetables and fruits in your 
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diet can be easy.  Keep vegetables washed and cut in your refrigerator for quick snacks.  Keep 

fruit in a bowl in your kitchen so that you’ll remember to eat it.  Choose recipes that have 

vegetables or fruits as the main ingredient, such as vegetable stir-fry or fresh fruit mixed into 

salads.   

Fruits and vegetables to choose   Proteins to avoid 

 

Fresh or frozen vegetables and    Coconut 

Fruits with no additives- best     Vegetables with creamy sauces 

Low-sodium canned vegetables   Fried or breaded vegetables 

Canned fruit packed in juice    canned fruit packed in heavy syrup 

of water       Frozen fruit with sugar added 

 

4. Select whole grains  
 

 Whole grains are good sources of fibre and other nutrients that play a role in regulating 

blood pressure and heart health.  You can increase the amount of whole grains in a heart-healthy 

diet by making simple substitutions for refined grain products. Avoid highly polished grain 

products such as maida.  

 

Grain products to choose    Grain products to avoid 

 

Whole-wheat flour      White, refined flour  

Whole-grain       Wheat bread  

Bread, preferably 100 percent    Corn bread  

Whole-wheat or 100 percent     Doughnuts 

Whole-grain bread      Biscuits  

High-fiber cereal with 5 or     Quick breads  

More grams of fiber a serving 

Whole grains such as brown     Cakes 

Rice, barley       Pies 

Whole-grain pasta     Egg noodles 

Oatmeal (steel-cut or regular)    Buttered popcorn  

 

5. Reduce the salt in your food  
 

 Eating a lot of salt can contribute to high blood pressure, a risk factor for cardiovascular 

disease.  Reducing the salt in you food is an important part of a heart-healthy diet.  The American 

Heart Association recommends that healthy adults eat less than 2,300milligrams of sodium a day 

(about a teaspoon).  Although reducing the amount of salt you add to food at the table or while 

cooking is a good first step, much of the salt you eat comes from canned or processed foods, 

such as soups and frozen dinners.  Eating fresh foods and making your own soups and stews can 

reduce the amount of salt you eat.  If you like the convenience of canned soups and prepared 

meals, look for ones with reduced sodium.  Another way to reduce the amount of salt you eat is 

to choose your condiments carefully.  Many condiments are available in reduced-sodium 

versions, and salt substitutes can add flavor to your food with less sodium.   

 

Low-salt items to choose    High-salt item to avoid  
Herbs and spices      Table salt 

Salt substitutes      Canned soups and prepared foods 

Reduced-salt canned soups or    such as frozen dinners  

Prepared meals     Tomato juice 

Reduced-salt versions of condiments,  Soy sauce 

Such as reduced-salt soy sauce and  

Reduced-salt ketchup 

 



Volume 1                                                                  Technological Advances in Transforming Women’s lives 

 

10 
 

6. Control your portion size 
 

 In addition to knowing which foods to eat, you’ll also need to know how much you 

should eat.  Overloading your plate, taking seconds and eating until you feel stuffed can lead to 

eating more calories, fat and cholesterol than you should.  Portions served in restaurants are often 

more than anyone needs.  Keep track of the number of serving you eat – and use proper serving’s 

sizes – to help control your portions.  A serving size is a specific amount of food, defined by 

common measurements such as cups, ounces of pieces.  Judging serving size is a learned skill.  

You may need to use measuring cups and spoons or a scale until you’re comfortable with your 

judgment.  
 

 

7. Plan ahead: create daily menus  
 

 You know what foods to feature in your heart-healthy diet and which ones to limit.  Now 

it’s time to put your plans into action. Create daily menus using the six strategies listed above.  

When selecting foods for each meal emphasize on vegetables, fruits and whole grains.  Choose 

lean protein sources and limit high fat and salty foods.  Watch your portion sizes and add variety 

to your menu choices.  This helps ensure that you’ll get all of the nutrients your body needs.  

Variety also makes your means and snacks more interesting.    

 

8. Allow yourself an occasional treat 

 Allow yourself an indulgence every now and then.  A candy bar or handful of potato 

chips won’t derail your heart-healthy diet. But don’t let it turn into an excuse for giving up on 

your healthy eating plan.  If overindulgence is the exception, rather than the rule, you’ll balance 

things out over the long term. What’s important is that you eat healthy foods most of the time. 

For the population, a healthy diet that can be recommended for all healthy people over two years 

of age is low in total fat, saturated fat, and cholesterol and that is moderate in sodium.  Fat intake 

should be lowered to no more than 30% of calories, while limiting saturated fat intake to less 

than 10% of calories.  Cholesterol intake is limited to no more than 300 mg per day.  For persons 

who have already been diagnosed with some form of CVD, further modifications are usually 

advised.  Increase fiber intake to 25 grams per day, especially increase soluble fiber for persons 

with high blood cholesterol and diabetes.  

Most people in the population should follow a heart healthy diet.  There are few exceptions.  

Infants and children under the age of two years should have whole mile.  All other persons will 

gain full nutritional benefit using skim or 1% milk.  Persons on certain restricted diets, such as 

those experiencing renal failure or inflammatory bowel diseases, should consult their physicians 

or nutritionists before changing diets.   

 

 Prevention of heart and blood vessel disease needs to begin at an early age.  

Atherosclerosis, or fatty deposits in the walls of the blood vessels, was shown in otherwise 

healthy young soldiers killed in battle on the Korean War.  More recently an autopsy study of 

1,079 men and women who died between the ages of 15 and 34 showed fatty deposits and 

lesions in those with high levels of blood cholesterol.  Eating habits that develop early can be 

difficult to change.  Therefore, a preventive diet is recommended for all healthy children over the 

age of two years. Obesity and overweight increase high blood pressure is two to six times greater 

in people that are overweight.  Modest weight loss may be the key to the control of hypertension 

in some people.  Some persons seem to be “salt sensitive”.  In these persons a high sodium diet 

aggravates high blood pressure.  The American Heart Association presents evidence that eating a 

diet low in total fat, saturated fat, and cholesterol and rich in fruits and vegetables effectively 

lowers blood pressure.   
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 Incorporate these eight tips into your life, and you’ll continue to find that heart-healthy 

eating is both doable and enjoyable.  With planning and a few simple substitutions, you can eat 

with your heart in mind.   
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Health Risks from Processed Food 

Dr. Anooja Thomas. K 
Associate Professor, CMS College, Kottayam 
 

 

 Life style changes an increase in spending power and decrease in time boosts popularity 

of packaged foods.  Urban India is changing its eating habits.  Life gets busier and timer shorter 

due to convenience eighty six percent of metro households claim to prefer processed foods.  

Process foods have indeed been implicated in the most of chronic disease currently plaguing the 

nation what follow I just a taste of the risks process foods may present your health.   

What exactly is processed food? If it’s boxed, bagged, canned or jarred and has a list of 

ingredients on the label, it’s processed.  Methods used to process foods include: 

 Canning 

 Freezing 

 Refrigeration 

 Dehydration 

 Aseptic Processing 

 

Processed foods have been altered from their natural state for “safety” and convenience reasons.  

But convenience isn’t the only thing you get when you eat processed foods.  There’s a whole list 

of ingredients that manufactures add to: Color, Emulsify, Bleach, Texturize, Softening agents, 

Preservatives, Sweeteners, Hide odors, Flavors 

 

Food Additives: Unknown effects 

 

 The Food and Drug Administration (FDA) maintains a list of over 3,000 chemicals that 

are added to the processed food supply.  These compounds do various things to food: add color, 

stabilize, texturize, preserve, sweeten, thicken, add flavor, soften, emulsify and more.   

Some of these additives have never been tested for safety- and require no government approval-

but instead belong to the DFA’s “Generally Recognized as Safe” (GRAS) list.  An item is “Safe”, 

as defined by congress, if there is “reasonable certainty that no harm will result from use of an 

additive”.  Some compounds that are known to be toxic to humans or animals are also allowed, 

though at the level of 1/100
th

 of the amount that is considered harmful.  Potential side effects 

from the additives vary, and are controversial.  For just one common food additive, monosodium 

glutamate (MSG), for example, the following symptoms have been reported.   

 

 Numbness 

 Burning sensation 

 Tingling 

 Facial pressure or tightness 

 Chest pain 

 Headache 

 Nausea 

 Rapid heartbeat 

 Drowsiness 

 Weakness 

 Difficulty breathing for asthmatics 

As is the case with most food additives, some people have no side effects, but others may 

become ill.   
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Health Risks  
 

Obesity  
 The world health organization (WHO) says processed foods are to blame for the sharp 

rise in obesity (and chronic disease) seen around the world.  “The food industry would love to 

explain obesity as a problem of personal responsibility, since it takes the onus of them for 

marketing fast food, soft drinks, and other high calorie, low quality products, “ Ludwig says, 

However, “When you have calories that are incredible cheap, in a culture where bigger is better, 

‘ that’s a dangerous combination, “says Walter Willett, M.D., D.P.H., professor of epidemiology 

and nutrition at the Harvard school of public health.   

 

Diabetes 
 In the last 50 years, the extent of processing has increased so much that prepared 

breakfast cereals-even without added sugar-act exactly like sugar itself.   As far as our hormones 

and metabolism are concerned, there’s no difference between a bowl of unsweetened corn flakes 

and a bowl of table sugar.  Starch is 100 percent glucose (table sugar is half glucose, half 

fructose) and our bodies can digest it into sugar instantly, we are not adapted to handle fast acting   

carbohydrates.  Glucose is the gold standard of energy metabolism.  The brain is exquisitely 

dependent on having a   continuous supply of glucose: too low a glucose level poses an 

immediate threat to survival.  (But) too high a level causes damages to tissues, as with diabetes.   

 

Heart Disease 
 Many processed foods have Trans fatty acids (TFA), the dangerous type of fat you don’t 

want in your diet.  TFA’s give a rise to LDL, the dangerous cholesterol, and quash HDL, the good 

one.  Many processed foods contain trans fatty acids (TFA), dangerous type of fat.  According to 

the American Heart Association, “TFAs tend raise LDL (“bad”) cholesterol and lower HDL 

(“good”) cholesterol. These damages may increase the risk of heart disease.  “Further, most 

processed foods are extremely high in salt, another blow to the heart.  One-half cup of 

Campbell’s Chicken Noodle soup, for instance, has 37 percent of the daily recommended amount 

of sodium. “Probably the single fastest way to reduce strokes in this country is to halve the 

amount of salt that’s added to processed food, “says Tim Lang, Professor of food policy at the 

City University, London.   

 

Cancer 
 A seven year study of close to 200,000 people by the University of Hawaii found that 

people who ate the most processed meats (hot dogs, sausage) has a 67 percent higher risk of 

pancreatic cancer than those who ate little or no meat products.  A Canadian study of over 

400men aged 50 to 80 found similar results.  Men whose eating habits fall into the “processed 

“pattern,(processed meats, red meat, organ meats, refined grains, vegetables oils and soft drinks) 

have a significantly higher risk of prostate cancer than men in the other groups.  Men who eat the 

most processed foods had a 2.5 fold increased prostate cancer risk.  

 

  Yet another study published in the journal Cancer Epidemiology, Mile Markers, and 

Prevention found that refined carbohydrates like white flour, sugar and high fructose corn syrup 

is also linked to cancer.  The study of more than 1,800 women in Mexico found that those who 

got 57 percent or more of their total energy intake from refined carbohydrates had a 220- percent 

higher risk of breast cancer than women who eat more balanced diets.  Acrylamide, a 

carcinogenic substance that forms when foods are heated at high temperature, such as during 

baking or frying, is also a concern.  Processed foods like French fries and potato chips have 

shown elevated levels of the substances, according to the Centre for Science in the Public 

Interest (CSPI).  Some synthetic chemicals used in the processed foods industry are known to 

have carcinogenic properties.  In fact, a seven year study conducted by the University of Hawaii 
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of almost 200,00 people found that those who ate the most processed meats ( hot dogs, Bologna) 

had a 67 percent higher risk of pancreatic cancer than those who ate little  or no meat products. 
   

 

Conclusion 

 

The negative effects which the processed food hold can be kept at bay if strict parenting is 

practices.Also the worth remembering that “an ounce of prevention is better than the pounds of cure.  
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 Nutrition of Infants/Children/Adolescents 

 

Dr. K.K Joshi (MBBS, DCH) 

Former President, Indian Academy of Pediatrics, Kerala 
 

 

 The growth and development of a healthy infant greatly depends on the nutritional 

supplement it gets.Adequate nutrition during infancy is essential for lifelong health and 

wellbeing. Infants should be exclusively breastfed for the first six months of life to achieve 

optimal growth, development and health. Thereafter, to meet their evolving nutritional 

requirements, infants should receive nutritionally adequate and safe complementary foods, while 

continuing to breastfeed for up to two years or more. One of the most crucial periods of a child’s 

growth is the first four to six months. It’s highly recommended to breast feed the infant during 

this period. For a baby, breast milk is best. It has all the necessary vitamins and minerals. There 

is absolutely no need to supplement the infant with an addition of water, fruit juice or even 

powdered milk. All the necessary vital elements of nutrition are present in the right measures in 

the mother’s breast milk itself. The 4th to 6th months of the infantis the age when most babies 

are introduced to semi solid foods.If the weight gain is adequate the introduction of solids can be 

delayed up to 6months.the most advisable semi solids to be initially introduced should only be 

homemade semisolids e.g. Ragi, rice or wheat powder preferably combined with pulses cooked 

to a semisolid form.. Nutritionally ragi is superior.  

 

 As far as possible, the usual family diet is to be given. Semisolids should be given by 

spoon, never in bottle.In case the infant has poor weight gain addition of  oil/ghee to semisolids 

as well as the Increase in the number of feeds and the quantity of each feed gradually should be 

done.it would also be nutritious to include fruits like mashed banana, plantain, mango, papaya 

etc. Cereals available in the market [infant foods] are very expensive and are in no way superior 

to homemade semisolids/solids. From the 6
th

 to 8
th

 month period of an infant’s growth along with 

continued breast feeding a gradual increase in the number and quantity of the semisolids may be 

doneE.g.  Rice with curds/butter milk/ghee, Rice with vegetables, Iddli, Puttu with plantain, 

Cooked and mashed potatoes, Egg yolk first and then white also, Biscuits, bread. Training should 

be given to the child to drink fluids from the glass or cup. 

 

 On the 8
th

 to 12
th

 month of the infant in addition to breast feeding,all house hold food-soft 

food can now be chewed e.g. Rice, Vegetables, Dhal, Iddli, Dosai, Upma, Puttu with plantain, 

Banana, Eggs, Fish, Meat [for non-vegetarians] .  

 

 During the first one and a half to two years, children move from exclusive breast or bottle 

feeding to eating table foods with the rest of the family. There are two important parts of this 

process: 

 What specific foods and textures to introduce at each age 

 How best to feed babies so that they develop a healthy relationship with food. 

 

After one year child`s diet should be mainly solids, Animal milk/powdered milk. Animal 

milk/powdered milk is unnecessary during the period of Lactation. After one year if supplementary 

milk is given, this should be limited to 2 feeds [250-300ml] per day [in cup or glass] Giving animal 

milk/powdered milk several times a day will reduce Solid intake.On emergence of adolescence,an 

adolescent child is expected to take one unit of calories i.e. 2400 calorie. This is the requirement of 

an adult sedentary male. An adolescent girl may require a little less amount of calories due to the 

smaller frame of the body.   Malnutrition is very common in adolescents due to various reasons. 

Many of them consumeless food due to lack of time. Many of them take fast food and soft drinks 

which do not contain enough calories vitamins and minerals. Many girls eat less food because they 
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want to remain slim. Poverty and   Ignorance may be another reason for taking less food. Some have   

Psychological problems like anorexia nervosa and bulimia nervosa. Increased sports and other 

activities warrant extra food which is not obtained. Adolescent pregnancy is another problem.  

 

 The adolescent should get a balanced diet which comprises of locally available food 

materials. In conclusion health and nutrition education is very vital in achieving this goal. 

Nutrition of Adolescent girls should get at most priority as she is the prospective mother.it is also 

noted that increasing the weight of adolescent girls help to reduce the incidence of Low birth 

weight babies. 
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Life Style Diseases 

 
Dr. T.D UnniKrishnan Kartha, M.D. 

Professor of Medicine, Govt. Medical College Hospital 

Alappuzha 

 

 

 Life style diseases are those diseases which results from the way we lead our lives - can 

also be called diseases of longevity or cultivation.  These diseases appear to become ever more 

widespread as countries become ever more widespread as countries become more industrialized.  

Lifestyle diseases are different from other diseases because they are potentially preventable, and 

can be lowered with changes in diet, lifestyle, and environment.  Lifestyle diseases are a result of 

an inappropriate relationship of people with their environment.  The onset of these lifestyle 

diseases is insidious, they take years to develop, and once encountered do not lend themselves 

easily to cure.  The main life style diseases are: 

 

Type 2 Diabetes mellitus 

 

 There are four main types of diabetes mellitus.  Type I diabetes is also called insulin-

dependent diabetes, juvenile-one set, brittle diabetes, or ketosis-prone diabetes, ketosis-resistant 

diabetes, or stable diabetes.  Type II often develops in over weight adults.  Type III, or gestational 

diabetes, occurs in some women during pregnancy.  Type IV includes other types of diabetes are 

linked to disease of the pancreas, hormonal changes, side effects of drugs, or genetic defects 

Vascular diseases including ischemic heart disease. Heart diseases have been the number one 

cause of mortality and morbidity in most of the countries.  But, at the turn of the 20
th

 century 

there are a couple dozen forms of this lifestyle disease.  Heart disease and other forms of 

cardiovascular disease can lead to congestive heart failure, a condition in which the heart cannot 

pump sufficient blood to meet the demands of the body.  The various forms of heart disease may 

also cause disturbances in normal heartbeat, called arrhythmia.  

 

Obesity and associated problems  

 

 Obesity is a medical condition in which excess body fat has accumulated to the extent 

that it may have an adverse effect on health, leading to reduced expectancy and/or increased 

health problems.  Obesity increases the likelihood of various diseases, particularly heart diseases, 

type 2 diabetes, breathing difficulties during sleep, certain types of cancer, and osteoarthritis.  

Obesity is most commonly caused by a combination of excessive dietary calories, lack of 

physical activity and genetic susceptibility, although a few cases are caused primarily by genes, 

endocrine disorders, medications or psychiatric illness.  Evidence to support the view that some 

obese people eat little yet gain weight due to slow metabolism is limited; on average obese 

people eat little yet gain weight due to a slow metabolism is limited; on average obese people 

have a greater energy expenditure than their thin counterparts due to the energy required to 

maintain an increased body mass.  Obesity is a leading preventable cause of death worldwide, 

with increasing prevalence in adults and children, and authorities view it as one of the most 

serious public health problems of the 21
st
 century.  Obesity is stigmatized in much of the modern 

world, though it was widely perceived as a symbol of wealth and fertility at other times in 

history, and still is in some parts of the world.   

 

Hyperlipidemia 

 

 Hyperlipidemia is the condition of abnormally elevated levels of any or all lipids and / or 

lipoproteins in the blood.  Hyperlipidemias are divided into primary and secondary subtypes.  

Primary hyperlipidemias is usually due to genetic causes (such as a mutation in a receptor 

protein), while secondary hyperlipidemia arises due to other underlying causes such as diabetes.  
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Lipid and lipoprotein abnormalities are common in the general population, and are regarded as a 

modifiable risk factor for cardiovascular disease due to their influence on atherosclerosis.  In 

addition, some forms may predispose to acute pancreatitis.   

 

Hypertension 

 

 Hypertension (HTN) or high blood pressure is a cardiac chronic medical condition in 

which the systemic arterial blood pressure is elevated.  Hypertension is classified as either 

primary (essential) or secondary.  About 90-95% of cases are termed “Primary hypertension”, 

which refers to high blood for which no medical cause can be found.  The remaining 5-10% of 

cases (Secondary hypertension) is caused by other conditions that affect the kidneys, arteries, 

heart or endocrine system.  Persistent hypertension is one of the risk factors for stroke, 

myocardial infarction, heart failure and arterial aneurysm, and is a leading cause of failure.  

Moderate elevation of arterial blood pressure leads to shortened life expectancy.   

 

Cancer  

 

 Cancer has been the number two cause of death since 1938, But, at the turn of the 20
th

 

century, cancer is definitely considered the umber one Disease of Civilization.  There are more 

than 150 different kinds of cancer and many different causes.  Cancer is a class of diseases in 

which a group of cells display uncontrolled growth, invasion that intrudes upon and destroys 

adjacent tissues, and sometimes metastasis, to other locations in the body via lymph or blood.  

These three malignant properties of cancers differentiate them from benign tumors, which do not 

invade or metastasize.  Researchers divide the causes of cancer into two groups.  Cancer is 

primarily environmental, though genetics influence the risk of some cancers.  Common 

environmental factors leading to cancer include: tobacco, diet and obesity, infections, radiations, 

lack of physical activity, and environmental pollutants.  Cell reproduction is an extremely 

complex process that is normally tightly regulated by several classes of genes, including 

oncogenes and tumor suppressor genes.  Hereditary or acquired abnormalities in these regulatory 

genes can lead to the development of cancer.  A small percentage of cancers, approximately five 

to ten percent, are entirely hereditary.  While cancer can affect people of all ages, and a few types 

of cancer are more common in children, the overall risk of developing cancer increases with age.  

In 2007 cancer caused about 13% of all human deaths worldwide (7.9 million).  Rates are rising 

as more people live to an old age and lifestyles change in the developing world.   

 

Chronic liver diseases  

 

 Characteristics of liver disease are jaundice, loss of appetite, liver enlargement, fluid 

accumulation, and impaired consciousness.  There are many kinds of liver diseases.  Virus causes 

some of them like   hepatitis A and hepatitis C. Others can be the result of drugs, poisons or 

drinking too much alcohol.  If the liver forms scar tissue because of an illness, it’s called 

cirrhosis.  Jaundice, or yellowing of the skin, can be one sign of liver disease.  Like other parts of 

your body, cancer can affect the liver.   

 

Osteoporosis 

 

 Osteoporosis is a disease of bones that leads to an increased risk of fracture.  In 

Osteoporosis the bone mineral density (BMD) is reduced, bone micro architecture deteriorating, 

and the amount and variety of proteins in bone is altered.  The disease may be classified as 

primary type 1, primary 2, or secondary.  The form of osteoporosis most common in women after 

menopause is referred to as primary type 1 or postmenopausal Osteoporosis.  Primary type 2 

Osteoporosis or senile Osteoporosis occurs after age 75 and is seen in both females and males at 

a ration of 2:1.  Finally, secondary Osteoporosis may arise at any age and affects men and 

women equally.  This form of Osteoporosis results from chronic predisposing medical problem 

or disease, or prolonged use of medications such as glucocorticoids.  Because it can greatly 
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increase the risk of fragility fracture, Osteoporosis may significantly affect life expectancy and 

life. HIV infection & AIDS Acquired immune deficiency syndrome or acquired 

immunodeficiency syndrome (AIDS) is a disease of the human immune system used by the 

human immunodeficiency virus (HIV).  This condition progressively reduces the effectiveness of 

the immune system and leaves individuals susceptible to opportunistic infections and tumors.  

HIV is transmitted through direct contact of a mucous membrane or the blood stream with a 

bodily fluid containing HIV, such as blood, semen, vaginal fluid, preseminal fluid, and breast 

milk.  This transmission can involve anal, vaginal or oral sex, blood transfusion, contaminated 

hypodermic needles, exchange between mother and baby during pregnancy, childbirth, 

breastfeeding or other exposure to one of the above bodily fluids.   

 

Mental diseases like depression 

 

 A mental disorder or mental illness is a psychological or behavioral pattern generally 

associated with subjective distress or disability that occurs in an individual, and which is not a 

part of normal development or culture.  The recognition and understanding of mental health 

conditions has changed over time and across cultures, and there are still variations in the 

definition, assessment, and classification of mental disorders, although standard guideline criteria 

are widely accepted.  A few mental disorders are diagnosed based on the harm to others, 

regardless of the subject’s perception of distress.  Over a third of people in most countries report  

meeting criteria for the major categories at some point in their lives Depression is a mental 

disorder characterized by an all-encompassing low mood accompanied by low self-esteem, and 

by loss of interest tot pleasure in normally enjoyable activities.  This cluster of symptoms was 

named, described and classified as one of the mood disorders in the 1980 edition of the American 

Psychiatric Association’s diagnostic manual.  The term “depression” is ambiguous.  It is often 

used to denote this syndrome but may refer to any or all of the mood disorders.  Major depressive 

disorder is a disabling condition which adversely affects a person’s family, work or school life, 

sleeping and eating habits, and general health.   

 

Factors causing the development of the illness 

 

1. Bad eating  pattern – qualitative and quantitative  
Wrong diet, physical inactivity, smoking, excessive alcohol and stress exposes body to 

stress, and can therefore contribute to lifestyle diseases.  Examples include heart attack, 

stroke, type 2diabetes and lung disease.   

 

Some researches finding related to unhealthy diet are as follows.  

 

 Overall, 2.7 million lives could potentially be saved each year worldwide if fruit and 

vegetable consumption were increased.  

 26.7 million (1.8%) Daly’s worldwide are attributed to low fruit and vegetable intake.  

 Of the burden attributable to low fruit and vegetable intake, about 85% was from 

cardiovascular diseases and 15% from cancers.  

 Low intake of fruits and vegetables is estimated to cause about 19% of gastrointestinal 

cancer, 31% if ischemic heart disease and 11% of stroke worldwide.   

 The consumption of at least 400g of fruit and vegetables per day is recommended as a 

population intake goal, to prevent diet-related chronic diseases.   

 Adequate consumption of fruit and vegetables reduces the risk for cardio vascular 

diseases.   

 There is convincing evidence that high intake of high-energy foods such as processed 

foods high in fats and sugars promote obesity compared to low energy foods such as 

fruits and vegetables.   
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 Higher unsaturated fatty acids from vegetable sources polyunsaturated fatty acids have 

been associated with a reduced risk of type 2 diabetes.  Replacement of saturated and 

Trans fatty acids by polyunsaturated vegetable.  Oils lower coronary heart disease risk. 

 Partial hydrogenation to increase the shelf life f poly unsaturated fatty acids creates Trans 

fatty acids.  Trans fatty acids increase the risk of coronary heart disease and render the 

plasma lipid profile even more atherogenic than saturated fatty acids by elevating LDL 

cholesterol and decreasing HDL cholesterol.   

 

2. Lack of physical activity  

 

 Sedentary lifestyle is a medical term used to denote a type of lifestyle with nor or 

regular physical activity.  A person who lives a sedentary lifestyle may colloquially be 

known as a couch potato.  It is commonly found in both the developed and developing 

worlds.  Sedentary activities include sitting, reading, watching television and computer 

use for much of the day with little or no vigorous physical exercise.  A sedentary lifestyle 

can contribute too many deaths. Lack of exercise causes muscle atrophy, i.e., shrinking 

and weakening of the muscles and accordingly increases susceptibility to physical injury.  

Additionally, physical fitness is correlated with immune system function; a reduction in 

physical fitness is generally accompanied by a weakening of the immune system.  A 

review in Nature Reviews Cardiology suggests that since illness or injury are associated 

with prolonged period of enforced rest, such sedentariness has physiologically become 

linked to life-preserving metabolic and stress related   responses such as inflammation 

that aid recovery during illness and injury but which due to being non-adaptive during 

health now lead to chronic diseases.  Despite the well-known benefits of physical activity, 

many adults and many children leads relatively sedentary lifestyle and are not active 

enough to achieve these health benefits.   

 

 

3. Alcohol dependence and substance abuse 

 

 Alcohol is an addiction that can cause a lot of harm if not stopped on time. 

Although drinking alcohol, especially wine, in moderation is good for heart, excessive 

alcohol consumption works the other way round and causes heart disease.  Three to five 

drinks per week has a protective effect for heart, but you don’t have to start drinking to 

protect your heart.  There are other safer ways to protect your health.  On the flip side, 

excessive alcohol consumption can increase hypertension and lead to heart disease.  A 

study found that the risk of hypertension increases linearly with alcohol consumption.   



Heavy drinking raises the levels of triglycerides (Type of fat) in the blood.  High 

levels of triglycerides block the coronary artery and other blood vessels resulting in 

heart disease or stroke. 


According to the American Heart Association, alcohol damages the heart muscle and   

arteries and cause cardiomyopathy.  


Binge drinking increases risk of atrial fibrillation and cardic arrhythmia resulting in 

cardiac arrest and stroke.   


Heavy drinking causes high blood pressure which in turn may cause stroke or heart   

failure.   


Alcohol may also react with medication and drugs causing serious side effects.   

 

Smoking is, perhaps, the most widespread addiction.  The WHO statistics show that more 

than 15 billion cigarettes are sold daily.  It is the single largest preventable cause of 
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premature death due to disease.  Smoking related diseases kill one in ten adults globally.  

Apart from causing lung cancer, it is a high risk factor in heart disease and stroke.  

Smoking is the major cause of atherosclerosis.   The poisons such as nicotine, carbon 

monoxide, and ‘tars’ present in the cigarette damage the cells lining the coronary arteries 

and other blood vessels, and build up deposits of fats and plaque in them.  Smoking 

decreases oxygen supply to the heart and other tissues and increases blood pressure and 

heart rate leading to development of coronary artery disease and other heart disease.  The 

Inter heart study found that current smoking is the second strongest risk after blood 

cholesterol risk for acute myocardial infarction (AMI).  They found that consumption of 

1-5 cigarettes daily increased the risk for AMI by 38 percent.  The risk of heart attack 

increases with the number of cigarettes you smoke.  The longer you smoke, higher the 

risk.  And that’s not all!  When you smoke, you put people around you to danger.  They 

are also at risk for developing health problem.  This is called passive smoking and the 

American Heart Association estimates that about 40,000people die from cardiovascular 

disease because of passive smoking.  The bottom line is “Quit smoking before it’s too 

late.  Save your family and friends from getting disease because you are addicted to 

smoke.  The good news is you heart starts getting better from the day you stop smoking.   

 

4. Urbanization 

 

 Incidence of heart diseases is higher among urbanities compared to the rural 

populace because of change in dietary pattern, lack of physical exercise and stressful 

lifestyle.  On the occasion of World Health Day April 07, 2010, experts explore some 

lifestyle diseases which are a growing with rapid urbanization.  Urbanization has affected 

health of all age groups.  Consumption of traditional food with less fat /salt and rich in 

nutrition has decreased and dependence on packed junk food is on rise.  Because of this, 

there is rise in lifestyle disease like hypertension, obesity etc.  Nutrition should be 

consumed in totality.  A single apple will not improve health; wholesome balance diet is 

advisable, People in the city are twice prone to heart disease compared to those in rural 

areas.   

 There are more road accidents and broken bone injuries in cities.  Compared to 

rural areas, urbanities suffer more from problems like arthritis and backache due to their 

sedentary lifestyle and obesity.  Based on the WHO theme “Impact of Urbanization on 

Health”, the rapid increase in urban population worldwide is among the important global 

health issues of the 21
st
 century.  The health outcomes are determined by many issues like 

water and sanitation, quality of air, living and working conditions, access to services and 

resources, communicable disease and unplanned urbanization.  With increase in pollution, 

respiratory diseases like asthma are predominant in cities.  Children in urban areas suffer 

from second hand smoking.  The Global Youth Tobacco Survey (GYTS) has highlighted 

second hand smoking as a serious hazard to the health of schoolchildren.   

 

5. Mental Stress 

 

 No question.  Human beings are designed for a far simpler lifestyle than our over-

active brains have managed to contrive.  Up until about 150 years ago, the average person 

lived a simple life.  Beginning with the industrial revolution and the introduction of 

effective artificial lighting, that all changed – for the worse, when it comes to physical 

and emotional well-being.  Make a concerted effort to simplify your life, get plenty or 

rest, exercise, eat well, and be sure to have as much fun as time permits.  Other than that  

It is what it is.  Managing stress is all about taking charge: taking charge of thoughts, 

emotions, schedule, environment, and the way you deal with problems.  The ultimate goal 

is a balanced life, with time for work, relationships, relaxation, and fun – plus the 

resilience to hold up under pressure and meet challenges head on. 
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 Stress management starts with identifying the sources of stress in life.  This isn’t 

as easy as it sounds.  True sources of stress aren’t always obvious, and it’s all too easy to 

overlook stress – including thoughts, feelings and behaviors. Sure, you may know that 

you’re constantly worried about work deadlines.  To identify your true sources of stress, 

look closely at your habits, attitude, and excuses.  In olden days – death was due to 

infectious diseases, (though AIDS is a major killer especially in Africa). Many diseases 

are definitely related to life style changes, except some of the infections and genetically 

transmitted illnesses.  Even in these illnesses, life style contributes to their development.  

In the olden days – human beings were “hunter – gatherer “people, now there is no need 

for hunting (except for fun), even no need to walk for food – gets home delivery! Lack of 

physical activity, job competition, less time for exercise, sitting in front of TV (including 

children), advanced transportation facilities – (no house with car  (s)/ two wheelers, very 

few have bicycles), alcohol dependence and substance abuse – now one of the major 

problems, especially in Kerala starts from young age (part of any social function).  15-

20 % of medical admissions are due to alcohol related problems mainly a chronic liver 

disease for which there is no cure (except liver transplantation). Urbanization as part of 

industrial revolution  and has provided, better economy , food surplus and better 

facilities, as a result people are nor “ inclined” to work and wants to make “easy” money 

which has led to physical inactivity and mental depression.  Major problem of modern 

life include many types of stresses at different places, marital separation and suicides, life 

style diseases like obesity, diabetes mellitus type 2 etc. 

 

How to manage with life style alterations  

 

 Dieting and physical exercise are the mainstays of treatment for obesity.  

Moreover, it is important to improve diet quality by reducing the consumption of energy-

dense foods such as those high in fat and sugars, and by increasing the intake of dietary 

fiber.  

 To supplement this, or in case of failure, anti-obesity drugs may be taken to 

reduce appetite or inhibit fat absorption.  In severe cases, surgery performed or an 

intragastric balloon is placed to reduce stomach volume and /or bowel length, leading to 

earlier satiation and reduced ability to absorb nutrients from food.  Dietary and lifestyle 

changes can improve blood pressure control and decrease the risk of associated health 

complications, although drug treatment may prove necessary in patients for whom 

lifestyle changes prove ineffective or insufficient.  Osteoporosis risks can be reduced with 

lifestyle changes and sometimes medication; in people with osteoporosis, treatment may 

involve both.  Lifestyle change includes diet and exercise, and preventing falls.  

Medication includes calcium, vitamin D, biosphosphonates and several others.  Fall-

prevention advice includes exercise to tone deambulatory muscles, proprioception-

improvement exercise; equilibrium therapies may be included.  Exercise with its anabolic 

effect, may be the same time stop or reverse osteoporosis.Although treatments for AIDS 

and HIV can slow the course of the disease, there is no known cure or vaccine.  

Antiretroviral treatment reduces both the mortality and the morbidity of HIV infection, 

but these drugs are expensive and routine access to antiretroviral medication is not 

available in all countries.  Due to the difficulty in treating HIV infection, preventing 

infection is key aim in controlling the AIDS pandemic, with health organizations 

promoting safe sex and needle-exchange programmes in attempts to slow the spread of 

the virus.  One response that has been adopted by many organizations concerned with 

health and environment is the promotion of active travel, which seeks to promote walking 

and cycling as safe and attractive alternatives to motorized transport.  Given that many 

journeys are for relatively short distances, there is considerable scope to replace car use 
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with walking or cycling, though in many settings this may require some infrastructure 

modifications.  Make the decision to quit alcohol and be committed to your decision if 

you are in alcoholic.  Self-help is the best help to begin with.   
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 Nutrition is the provision to cells and organisms to support life. Nutritional science 

integrates metabolic and physiological responses of the body diet. With advances in Science, 

study of nutrition is concerned with metabolic pathways. Nutrients are categorized as either 

macronutrients (needed in relatively large amounts) or micronutrients (needed in smaller 

quantities).the macronutrients include carbohydrates, fats, proteins and water. The micronutrients 

are minerals and vitamins. In order to have a complete meal favorable for one’s health, the 

consumption of a wide variety of fresh whole(unprocessed) foods is promising compared to the 

monotonous diets based on processed foods. The consumption of whole plant foods shows 

digestion and allows better absorption and a more favorable balance of essential nutrients per 

calorie, resulting in better management of cell growth, maintenance and mitosis (cell division) as 

well as better regulation of appetite and blood sugar. Regularly scheduled meals (every few 

hours) have also proven more wholesome than infrequent or haphazard one, though a recent 

study has linked more frequent meals with a higher risk of colon cancer in men. The major 

nutrients are grouped as carbohydrates, dietary fibers, fats, minerals, proteins, vitamins and 

water. The human body contains chemical compounds such as water, carbohydrates(sugar, starch 

and fiber),amino acids(in proteins),fatty acids(in lipids) and nucleic acids (DNA and RNA).these 

compounds in turn consist of elements such as 

carbon,hydrogen,oxygen,nitrogen,phosphorous,calcium,iron,zinc,magnesium,manganese and so 

on. All of these chemical compounds and elements occur in various forms and combinations (e.g. 

hormones, vitamins, phospholipids, and hydroxyapatite) both in the human body and in the plant 

and animal organisms that humans eat. 

 

 Many elements are required in trace amounts, usually because they play a catalytic role in 

enzymes. Some trace mineral elements (RDA<200mg/day) are cobalt required for biosynthesis 

of vitamin B12 family of coenzymes. Animals cannot biosynthesize B12 and must obtain this 

cobalt-containing vitamin in the diet. Copper required component of many redox enzymes 

including cytochrome c oxidase, chromium required for sugar metabolism, fluoride required for 

maintenance of bone structure. 

 

  Iodine used by the thyroid gland to produce thyroid hormone (thyroxin and 

triiodthyronine), may also be used by other important organs such as the thymus, salivary glands, 

breast and stomach iodine may be needed in larger quantities than others. Iron is required for 

many enzymes and for hemoglobin and some other proteins, Manganese (processing of oxygen), 

molybdenum required for xanthine oxidase and related oxidases, nickel present in urease, 

selenium required for peroxidase (antioxidant proteins), zinc required for several enzymes such 

as carboxypeptidase, liver alcohol dehydrogenase and carbonic anhydrase. Nutritional deficiency 

has been observed among individuals with a nutritional reality of high levels of anemia 

(70%),anemia worsened by 10%,20% maternal mortality, anemia related, low Body Mass 

Index,36% women having low BMI< 18.5%. 

 

Why women are malnourished 

 

 The malnutrition of women is a concern. Women in many societies are subjected to 

discrimination in terms of food, patriarchy, self-negation, reproductive role, higher infant and 

child mortality and all women eat last and least on terms of social discrimination. Poverty again 

plays another reason. The nutritional needs are ever demanding as a girl turns adolescent to her 
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The food pyramid with 
Vertical wedges – USDA 

 

The food pyramid. Source: USDA 

 

pregnancy followed by lactation. The chronic poor nutritional access with increased work load 

creates negative nutritional balance. The deficiency of iron causing anemia in women leads to 

fatigue, tiredness, palpitations breathlessness on exertion, folate requirement for iron, deficiency 

associated with congenital, malformation spina Bifida. 

 

Food processing and nutrition 

 

 A dramatic example of the effect of food processing on a population’s health is the 

history of epidemics of beriberi in people subsisting on polished rice. Removing the outer layer 

of rice by polishing it removes with it the essential vitamin thiamine, causing beriberi. Another 

example is the development of scurvy among infants in the late 19
th

 century in the united states.it 

turned out that the vast majority of sufferers were being fed milk that had been heat-treated (as 

suggested by Pasteur) to control bacterial disease. Pasteurization was effective against bacteria, 

but it destroyed the vitamin C. 

 

Water and the human body 

 

 It is not fully clear how much water intake is needed by 

healthy people, although some assert 6-8 glasses of water daily 

is the per day cannot be traced to a credible scientific source. 

The effect of greater or lesser water intake on weight loss and on 

constipation is also still unclear. The original water intake 

recommendation in 1945 by the Food and Nutrition Board of the 

National Research Council read:” An ordinary standard for the 

diverse persons is 1milliliter for each calorie of food. Most of this 

quantity is contained in prepared foods. The latest dietary reference 

intake report by the United States National Research Council 

recommended generally, (including food sources): 2.7 liters of water total for women and 3.7 

liters for men specifically, pregnant and breast feeding women need additional fluids to stay 

hydrated. According to the institute of medicine who recommends that on average women 

consume 2.2 liters and men 3.0 liters, this is recommended to be 2.4 liters (approximate 9cups) 

for pregnant and 3 liters (approximately 12.5cups) for breast feeding women because an 

especially large amount of fluid is lost during nursing. 

 
 

The Ayurvedic Concept in nutrition 

 

 According to Ayurveda, there is a substance 

called “ojas” which is extracted from food once it 

had been perfectly digested. This is the basis of an 

Ayurvedic approach to understanding nutrition which 

is different from Western nutritional Science.  

Ayurvedic Science pays more attention to the state of 

food, flow of food energy through the body’s tissue 

layers and effect of food on the body. 

When diet is wrong medicine is of no use. When diet 

is correct medicine is of no need. [Ancient Ayurvedic 

Proverb].Diet should be regulated taking into account 

the ‘Desha (territory). ‘Kala’ (seasons as well as time 

of the day) etc. on should be in a habit of taking all six 

‘Rasa’ (tastes) in order to prevent nutritional deficiency 

disorders. 
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The six tastes: Our guidemap to 

optimal nutrition. 
 

        The traditional Kerala meal 

 

 

Time of consumption of food 
 A person should take meal only when he feels hungry. Lunch 

should be taken early between 12 and 1pm, this coincides with the 

peak pitta period; pitta is responsible for the digestion. Ayurveda 

recommends that the lunch should be the largest meal of the day. 

The supper should be lesser and lighter than lunch. Generally half of 

the capacity of stomach should be filled with solids, 1/4
th

 with 

liquids and rest kept empty for the free movements of body humors. 

 

Sequence of consuming food 
 Madur (sweet) rasa food like fruits are 

 advisable to take in the beginning of meal, food with Amala and 

Lavana (sour and Salty) rasa in the middle of Katu, Tikta, Kashay 

(bitter, astringent and pungent) foods should be taken at the  

end of the meal. 

 

a) Method of consuming food 
 The face, hands, and feet should be washed 

before meal. Dine in an isolated neat and clean place in 

a pleasant environment with the affectionate persons in 

sitting position. Eat food that is prepared by loving 

hands in a loving way. This increases the vitality giving 

quality of the food. Food should be taken after 

complete digestion of previous one. Food should be 

chewed until it is an even consistency before 

swallowing. Hard items should be consumed in the  beginning 

followed by soft and liquid s subsequently. It is advisable to 

take few sips of water now and then while taking a meal. Heavy substances are contraindicated 

after meals and should be avoided. Do not drink cold drinks just prior to or while eating, also 

don’t drink large quantities of liquid during meals. This weakens digestion. Consumption of 

excessive hot food leads to weakness. Cold and dry food leads to delayed digestion. Intake of 

food prepared by giving extra heat leads to “Glani”. Hence consumption of such food should be 

avoided 

 

b) Incompatible foods 
 The incompatible foods as per Ayurveda include, milk followed by fruits and vice versa, 

soar substances along with milk, milk with salt, horse gram ,green gram and cow gram, Wheat 

preparations in gingelly oil (Tila taila), Hot drinks after alcohol, Curd or honey. Cold and Hot  

substances together, banana with curd and butter milk, chicken with curd, Ghee kept in bronze 

Vessels, Radish with jaggery, Fish with jaggery or sugar. The uses of incompatible food leads to 

skin disorders, Gastro intestinal disorders, anemia, leucoderma, hyperacidity, impotence etc. 

hence should be avoided. 

 

c) Tips for healthy eating 
 

 Do not eat while being distracted by television, excessive conversation or reading. Keep 

the mind pleasant and pay full attention. 

 Do not eat fruits immediately; it would cause stomach to be bloated with air. Therefore 

take fruits one to two hours after or one hour before meal 

 Walk a while (100 steps) after meal to help digestion. 
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 No travelling, exercise or sexual intercourse within one hour after a meal 

 Avoid meals when thirsty and water while hungry 

 Avoid meals after exertion 

 Avoid meals when you are having no appetite. 

 Do not suppress the appetite as it leads to body pain, anorexia, lassitude, vertigo and 

general debility 

 Don’t suppress the thirst as it leads to general debility, giddiness and heart diseases. 

 Eat according to digestive power 

 Have ginger with salt 15 minutes before food. Food should not be too hot or too cold. 

 Water must be taken 15minutes before food. 

 Eat lightly at night at least two hours before bed; do not take heavy food by night. 

 

f) Ten Rules for Food Intake – (Charaka Viman Sthana Chapter 1) 

 

 Intake of food should be warm.it is delicious after intake and it helps digestive fire to 

digest the food properly.  

 Intake of food should be unctuous because slightly oily food gets disintegrated quickly 

and hence gets digested. This also helps in the downward movement of Vata. It increases 

oiliness of the body, strengthens the sense faculties, promotes strengthens the sense 

faculties, promotes strength and brings out the brightness of complexion. Intake of food 

in proper quantity promotes longevity without affecting Vata, Pitta and kapha. Food with 

proper quantity easily passes downwards and gets digested without any difficulty.  

 Intake food after digestion of previous meal because if the food is taken after the 

digestion of previous food at a time when doshas are at their proper places and Agni is 

provoked, there is good appetite, the entrances of the channels of circulation are open, 

there is unimpaired cardiac function, downward passage of Vata and proper manifestation 

of the urges for voiding flatus, urine and stool, then such food promotes longevity.so one 

should take food only when the previous one is digested.  

 Intake  of food having no contradictory potencies, as diseases caused by the intake of 

food having mutually contradictory potencies are Kushtha (skin diseases).To avoid this 

one should take food having no contradictories. 

 Intake of food in proper place because if the food is taken at improper places and without 

the required accessories emotional strain will occur which may cause passion, anger, 

confusion, anxiety etc. This will naturally disturb the digestion. Hence it should be 

consumed at proper place. 

 Intake of food without hurries and worriers because if it is taken too hurriedly, it is not 

digested properly. In this situation, one can never determine the taste of food articles and 

foreign bodies like hair. 

 

g) The State of the Food 

 

 Foods generally have three states or stages. These states are called Sattavic, Rajasic and 

Tamasic. For example an apple when it is just ripe and plucked from the tree it will be in the 

Sattavic state. When it lies on the counter or grocery shelf for a few days its state turns to Rajasic 

and when it starts to get soft and brown it has entered the Tamasic stage. Eating fresh foods and 

in moderation is considered Sattavic and helps to preserve youth, such a person is alert, and in 

harmony with nature. Eating highly salty, oily, fast foods are considered Rajasic. Eating your 

meal quickly and under stress is also Rajasic. The person consuming such food loses the capacity 

to distinguish subtle stimuli and can be prone to diseases. Food that is stale, overcooked, cooked 

eight hours earlier than consumption, liquor, drugs and overeating are considered Tamasic. 

Tamasic foods rob the person of the capacity to think clearly and disease and lethargy set in. 
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h) Flow Of Food Energy Through The Body’s Seven Tissue Layers 
 

 The seven tissue layers in the body in order are plasma, muscle, fat, bone, nerves, marrow 

and reproductive tissues. Good cuisine and nutrition will aid in the proper flow of energy through 

these channels. 

 

i) Effect Of Food On The Body 

 

 We must eat according to the elemental structure (doshas) of our body and food according 

to Ayurveda. Some have more of the earth and water element in us. Some of us have the air and 

ether element in us and some of us have the fire and heat elements in us. We can use food to 

create balance in us so we mimic the universal balance around us. Thus a person with a higher 

earth and water element can balance themselves with foods that have more fire and air elements 

in them. The food itself has a potency or veerya and has either a cold or hot effect on the body. 

The food has a personality or prabhav can also have a certain action on the body like purgative or 

binding quality to it. In cold areas and in cold seasons the food articles which are cool in potency 

and unctuous in character are generally wrong food combination for that area. Likewise in warm 

areas and in hot season the food articles with warm potency and pungent or bitter taste should be 

avoided. When one is having little fire in the stomach then taking a heavy meal is wrong 

combination. When a fellow is habitual of taking dry, un-unctuous, warm food articles then the 

food articles with cold potency and unctuous in character prove to incompatible food 

combinations and similar is the case when food articles with warm potency mixed with food 

articles with cold potency and taking milk with sour fruit or salt. It’s also important to see to it 

that food articles are neither overcooked nor under cooked nor very much time has passes since 

cooking. Never eat anything without willingness. 
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The food pyramid 

General Awareness on Nutritional Deficiency Diseases in Women 

 

Smt. Anitha Begham 
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Unity College, Manjeri 

 

 

 Health is defined as the state of complete physical mental and social wellbeing and not 

merely the absence of disease and infirmity. Nutrients and other substances, their reaction, 

interaction and balance in relationship to health and diseases 

is very vital. Nutrients are the constituents in food that must 

be supplied to the body in suitable amounts. These major 

nutrients include carbohydrates, fats, proteins, minerals, 

vitamins and water. We say that nutritional diet is optimum 

or adequate when all essential nutrients are present in a 

correct proportion as required by our body. On consumption 

of a regular balanced healthy diet the individual is seen to 

have appropriate height and weight as per age, clear 

complexion, fresh and lovely skin and hair, healthy pink 

nails, correct posture and gait inquisitive and alert eyes, 

good appetite, proper bowel movement and evacuation, 

emotional maturity, confident, pleasing personality, optimum on life and overall health. When all 

the nutrients are below requirement the condition is known as undernourishment. An 

undernourished person manifests symptoms of deficiencies and feels unwell, poor body weight, 

poor resistance to infection, weakness, apathy and general ill health. When only one or two 

nutrients are less or excess in the body the condition is called malnutrition. A diet which yields 

daily nutrients in the proper amounts and proportions required by the body is termed balanced 

diet. Foods can be broadly classified into three groups namely energy yielding foods, body 

building foods and protective foods. 

 
Food items Adult man Adult woman 

Sedentary 

work 

Moderate 

work 

Heavy 

work 

Sedentary 

work 

Moderate 

work 

Heavy 

work 

Cerals 460gm 520gm 670gm 410gm 440gm 575gm 

Pulse 40gm 50gm 60gm 40gm 45gm 50gm 

Leafy Vegetables 40gm 40gm 40gm 100gm 100gm 100gm 

Other Vegetables 60gm 70gm 80gm 40gm 40gm 100gm 

Roots & Tubers 50gm 60gm 80gm 50gm 50gm 100gm 

Milk & Milk products 150ml 200ml 250ml 100ml 150ml 200ml 

Oil &Fat 40gm 45gm 65gm 20gm 25gm 40gm 

Fruits 60gm 60gm 60gm 60gm 60gm 60gm 

Sugar & Jaggery 30gm 30gm 55gm 20gm 20gm 40gm 

Table showing the Reccomended Dietary Allowance for foods 
 

Carbohydrates 

 

 Carbohydrates are compounds which contain carbon, oxygen and hydrogen. The 

classifications of carbohydrates are monosaccharide, disaccharides and polysaccharides. 

Carbohydrates play a major role in promoting your health fitness. They form a major part of your 

food and help a great deal in building your body strength, by generating energy. In fact, they are 

one among the three prominent macronutrients that serve as excellent energy providers, the other 

two being fats and proteins. Carbohydrates spare protein so that protein can concentrate on 

building, repairing, and maintaining body tissues instead of being used up as an energy source. 

For fat to be metabolized properly, carbohydrates must be present. 
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Children affected with 
Kwashiorkor Disease and Marasmus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table showing the Reccomended Dietary Allowance  for nutrients 

 

If there are not enough carbohydrates, then large amounts of fat are used for energy. The body is 

not able to handle this large amount so quickly, so it accumulates ketone bodies, which make the 

body acidic. This causes a condition called ketosis.  Carbohydrate is necessary for the regulation 

of nerve tissue and is the ONLY source of energy for the brain.  Certain types of carbohydrates 

encourage the growth of healthy bacteria in the intestines for digestion. Some carbohydrates are 

high in fibre, which helps prevent constipation and lowers the risk for certain diseases such as 

cancer, heart disease and diabetes. Carbohydrate intake can take place in different forms like 

sugar, starch, fibres etc. Sources of carbohydrates include cereals like rice, wheat and millet, 

roots and tubers like potato and tapioca, sugar and Jaggery, vegetables and fruits. 
 

 

Proteins 

 

 Proteins are the building blocks of life. The body needs protein to repair and maintain 

itself.Every cell in the human body contains protein. It is a major part of the skin, muscles, 

organs, and glands. Protein is also found in all body fluids, except bile and urine. You need 

protein in your diet to help your body repair cells and make new ones. Protein is also important 

for growth and development during childhood, adolescence, and pregnancy. Proteins are complex 

organic compounds which contain carbon, hydrogen, oxygen, nitrogen, sulfur, phosphorous. 

Proteins are classified as a simple proteins e.g. albumin, globulin, conjugated proteins –  

 

hemoglobin, derived protein e.g. peptide and Meta 

proteins. Proteins form a very vital component of 

nutrients as they are building blocks of the body, 

they are building blocks of the body, they perform 

regulatory functions, formulation of enzymes, 

hormones and other secretions are a source of 

energy and act as binding factors. Protein 

deficiency in the diet causes kwashiorkor, 

marasmus and marasmic- kwashiorkor. The 

various sources of protein are Meat, fish, poultry, 

egg, pulses, nuts etc. 

Nutrients Man Woman 

Sedentary 
work 

Moderate 
work 

Heavy 
work 

Sedentary 
work 

Moderate 
work 

Heavy 
work 

Energy(kcal) 2425 2875 3800 1875 2225 2925 

Protein (gm) 60 60 60 50 50 50 

Calcium (mg) 400 400 400 400 400 400 

Iron (mg) 28 28 28 30 30 30 

Retinol (mcg) 600 600 600 600 600 600 

Beta carotene 
(mcg) 

2400 2400 2400 2400 2400 2400 

Thiamine(mg) 1.2 1.4 1.6 0.9 1.1 1.2 

Riboflavin (mg) 1.4 1.6 1.9 1.1 1.3 1.5 

Niacin(mg) 16 18 21 12 14 16 

Pyridoxin(mg) 2 2 2 2 2 2 

Ascorbic acid(mg) 40 40 40 40 40 40 

Folic acid (mcg) 100 100 100 100 100 100 

Vitamin B12(mcg) 1 1 1 1 1 1 
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Lipids  

 

 Fats are organic compounds composed of carbon, hydrogen and oxygen. The 

classifications of lipids are simple lipids, compound lipids, waxes and derived lipids. Fats play a 

major function such as protein sparing, thiamine sparing action; act as carrier of fat soluble 

vitamins, serves as insulation, helps to maintain tissues, their normal structure and efficiency, 

promotes growth, enables proper sexual maturity, enhances taste if cooked in fat. 
 

Vitamins 

 Vitamins are defined as organic compounds which are necessary for good health and 

vitality. Vitamins are classified as fat soluble vitamins, water soluble vitamins. The fat soluble 

vitamins are vitamin A, carotene, vitamin D, E, K and water soluble vitamins are B complex, 

vitamin C and P. the various vitamins with its sources and functions are described below: 
 

 Vitamin A 
 Vitamin A (or Vitamin A Retinol, retinal, and four 

carotenoids including beta carotene) is a vitamin that is needed 

by the retina of the eye in the form of a specific metabolite, the 

light-absorbing molecule retinal, that is necessary for both 

low-light (scotopic vision) and color vision. Vitamin A also 

functions in a very different role, as an irreversibly oxidized 

form of retinol known as retinoic acid, which is an important 

hormone-like growth factor for epithelial and other cells.  

It’s also an anti-infective, anti-carcinogenic vitamin which helps 

reduces risk of heart diseases. 

 

The deficiency of vitamin A causes retardation of growth, night 

blindness, Bitot’s spot and Phrynoderma. The major sources of 

vitamin A are fish liver oil, liver, butter, ghee, egg yolk, milk 

powder, green leafy vegetables and yellow fruit and vegetables. 
                                        

 Vitamin D  
 It’s known as the sunshine vitamin as it can be synthesized from sun light by our body.it 

promotes the absorption of calcium and phosphorous.it helps in the deposition of calcium 

phosphate in the bone.it reduces the risk of breast, colon, bone and prostate cancers.it also has a 

positive effect on insulin production. The deficiency of Vitamin D causes poor absorption of 

calcium, poor absorption of phosphorous, rickets in children and osteomalacia in adults. 

The main sources of Vitamin D are fish liver oil, egg yolk, milk, butter and ghee, Sardine and 

salmon are the best sources among fish. 
 

 Vitamin E 
 This vitamin is otherwise known as tocopherol. Its major functions include maintaining 

stability and integrity of cell membranes, anti-oxidant, protecting lung tissues from damages, 

anti-aging vitamin and essential for fertilization. 

The deficiency of Vitamin E causes fetal death, Muscular dystrophy and paralysis, impaired fat 

absorption and hemolytic anemia. The major sources of Vitamin E are cereal oil, corn oil, soya 

bean oil, sunflower oil, nuts and animal fats. 
 

 Vitamin K 
 The Vitamin K is also known as the coagulative Vitamin. It is essential for blood clotting. 

The major functions are helps in the formation of prothrombin which helps normal blood 

clotting, essential for carboxylation, calcium binding and synthesis of vitamin D. 

Bitot’s spot   

Blindness 
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Burning tongue 

 Vitamin B1-Thiamine 
 B vitamins are a group of water-soluble vitamins that play important roles in cell 

metabolism. Thiamine or thiamin or vitamin B1, named as the "thio-vitamine" ("sulfur-

containing vitamin)" is a water-soluble vitamin of the B complex.it is available as a white 

powder readily soluble in water.it has yeast like odor and it is stable in its dry form. It’s essential 

for carbohydrate metabolism, normal gastro intestinal tone and motility, helps the heart for its 

normal functions and maintains stability of nerves. Deficiencies caused by vitamin B1 are mild 

such as loss of appetite, fatigue, irritability, depression and constipation. Severe deficiencies lead 

to Beriberi. The sources of Vitamin B are unpolished rice, dried yeast, wheat germ, whole 

cereals, vegetables and fruits. 

 

 Riboflavin 
 

 Riboflavin, also known as vitamin B2 is an easily absorbed micronutrient with a key role 

in maintaining health in humans. It is the central component of the cofactors FAD and FMN, and 

is therefore required by all flavoproteins. As such, vitamin B2 is required for a wide variety of 

cellular processes. It plays a key role in energy metabolism, and for the metabolism of fats, 

ketone bodies, carbohydrates, and proteins.it produces co-enzymes, role in dehydrogenation, 

involved in production of hormones in the adrenal gland, essential for the 

health of skin, mucous membrane, eyes etc. Deficiency of 

Riboflavin causes weakness, anorexia, apathy, burning sensation at 

mouth, angular stomatitis and dermatitis. The various sources of 

this vitamin are liver, egg, skimmed milk powder, cereals and 

legumes. 

 

 Niacin (Nicotinic acid) 
 

 Niacin is a white crystalline compound, soluble in water, stable to heat, light, acids and 

alkalies. It’s essential for fat, protein, carbohydrate metabolism, for the production of co-

enzymes, essential for the normal functioning of skin and nervous 

system.  

Deficiency of Niacin causes weakness, loss of weight, lassitude, 

irritability, burning tongue, constipation. Chronic lack of niacin 

causes pellagra also called as the 3D disease (Dermatitis, Diarrhea 

and dementia). 

The major sources of Niacin are Lean meat, Poultry, Fish, Pea nut 

butter, Whole cereals, Dried yeast, Liver, Legumes, Milk, Egg and 

Vegetables 
                         
 

 Pyridoxine (B6) 
 

 It is a white crystalline odorless substance soluble in water, 

quite stable to heat and acid. Its major vital element as it is essential 

for carbohydrate protein and fat metabolism helps in energy 

transformation in brain and nervous tissues and reduces heart 

diseases. The deficiency of pyridoxine are similar to the rest of the B 

complex deficiencies such as Anorexia, Nausea, Restlessness, 

Lethargy, Hyper pigmentation, Dermatitis, Cheilosis, Glossities and 

Angular stomatitis. Sources of pyridoxine are dried yeast; 

unpolished rice, pea nuts, wheat Bran, Raisins, liver, pulses, 

beetroot, cabbage, fleshy foods. 
 

Pellagra 

Person with 
Pyridoxine Deficiency 
 



Volume 1                                                                  Technological Advances in Transforming Women’s lives 

 

33 
 

Osteoporosis in women 

Goitre 
 

 Pantothenic acid  
 It is a Heat Stable vitamin which can be destroyed by acid and alkali. The major functions 

arethat it is eessential for the metabolism of carbohydrate and fats, for hemoglobin synthesis, for 

cholesterol synthesis, for steroid hormone synthesis. The deficiency is rarely seen. The various 

sources are dried yeast, wheat germs, whole cereals, legumes, nuts, fleshy foods, eggs and fish, 

sweet potato and molasses. 

  

 Vitamin B12 
 It is red in colour; the mineral cobalt is present in this vitamin.it is essential for DNA 

synthesis, synthesis of RBC and synthesis of myelin. The major source of this vitamin is from 

animal sources like Organ meats like kidney, Brain, Meat, Poultry, Egg, Fish, and Milk. 

 

 Vitamin C.  
 Vitamin C is also known as Ascorbic acid .It is a white crystalline substance readily 

soluble in water, easily destroyed by oxidation, heat and alkalies.it is essential forthe formation 

of collagen, formation of osteo cell, cholesterol metabolism, rapid healing of wounds, an Anti-

oxidant, Prevents oral, esophageal and stomach cancers. The deficiency causes Scurvy. The 

major symptoms are swollen gums, loose teeth, bleeding gums, soft or malformed weak bones 

and anemia. The sources of vitamin C are citrus fruits,Amala guava,  papaya and cashew fruit 

 

 Minerals 

 

 There are 24 minerals in the body which form are part of our tissues, skeletal structure 

and the body fluids. Iron, calcium, phosphorus, sulphur, Zinc, copper, sodium, potassium, 

arsenic, chromine, fluorine, nickel, lodine etc. are some of the minerals essential for our body. 

The following are various minerals and their functions 

 

 Calcium 
 The most abundant mineral element in the body is 

calcium. It has functions such as ossification of bones, 

essential for the formation of teeth, essential for the 

contraction of heat muscle, essential for the coagulation of 

blood, reduces risk of colon cancer, reduces LDL 

cholesterol. Deficiency of calcium causes Osteoporosis, 

however in women hormonal imbalance during menopause 

or removal of ovaries at the earlier stages result in 

osteoporosis. Pores can be seen in bones due to osteoporosis. 

Other deficiency symptoms are Back pain, loss of weight, 

fracture of bones for no reason and loss of teeth. The various sources of calcium are Milk and 

milk products, ragi, sesame seed, leafy vegetables, small fish and dried fruits. 
 

 Iron.  
 Iron is the pigment of red blood cells. Its major functions are in the synthesis of 

hemoglobin and oxygen transporting function. The deficiency of iron causes anemia – 

hemoglobin, level is lowered in the blood (hemoglobin level falls below 12.5 g/ 100 ml of 

blood) .The major sources of iron are liver, kidney, heart, lean meat, egg yolk, 

dried legumes, dried fruits, nuts, leafy vegetables, whole cereals and 

molasses. 

 

 Iodine.  
 Iodine is a trace element essential for the production of thyroxin 

hormone. Its major functions are in production of thyroxin, essential for 
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carbohydrate metabolism, help in conversion of glycogen to glucose. The deficiency of Iodine 

causes Goiter - Enlargement of thyroid gland. The various Goitrogenic foods are cabbage, turnip, 

cauliflower, soya flour. The major sources of iodine are sea foods, common salt, vegetables, 

cereals and legumes. 

 

 Water  
 Water forms 60-70% of the total body weight of a person. It is an essential element of the 

body as it forms a universal solvent, lubricant and regulates temperature.it also provides dietary 

minerals. The absence or insufficient intake of water causes dehydration, thirst, weakness, loss of 

weight, dryness of skin, tachycardia, disorientation delirium, acid base balance, acidosis and 

alkalosis. The nutritional quality of intake per individual varies from age to age. In case of 

adolescence, all nutrients are required in higher amounts. Generally adolescence is seen to be prone 

to iron and calcium deficiency, anemia, osteoporosis and anorexia nervosa is common. The 

nutritional intake during pregnancy is also required in larger quantities. An additional 300 Kcal/day 

is recommended. Protein intake must be increased for the development of fetus and placenta. 

Minerals like calcium, phosphorous and Iron are required in larger measures. Iron, calcium, iodine, 

folic acid deficiencies are commonly observed. The period of lactation demands the highest amount 

of nutrients. Additional amount of proteins and calcium are highly recommended. Iron deficiency 

anemia and calcium deficiency are most common. The nutritional requirements during old age are 

low as there is a low metabolic rate, reduced physical activity. Protein deficiency, osteoporosis, 

anemia and cholesterol are common in old age. There is in fact loss of appetite, difficulty in chewing 

and masticating. The absorption and assimilation of minerals is poor. 

Age group Cereal 
(gm) 

Pulses 
(gm) 

Leafy  
Vegetables 
(gm) 

Other 
Vegetables 
(gm) 

Roots 
and 
tubers 
(gm) 

Milk 
(ml) 

Oils 
and 
Fat 
(gm) 

Sugar 
and 
Jaggery 
(gm) 

Fruits 
(gm) 

Adolescents 
13-15 years 
16-18 years 

380 70 100 50 30 250 40 45  

Adult 
Sedenatry 
Moderate 

Heavy 

410 
440 
575 

40 
45 
50 

100 
100 
100 

40 
40 

100 

50 
50 

100 

100 
150 
200 

20 
25 
40 

20 
20 
40 

20 
60 
60 

Pregnant  
Women 

475 55 100 40 40 
 

250 40 40 60 

Lactating 
women 

500 70 100 40 40 250 50 40 60 

Old aged 
women 

220 55 125 75 75 600 30 30 50 

              RECOMMENDED DIETRY ALLOWANCES OF FOODS (FEMALE) 
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Age group 

C
al

o
ri

es
 (

kc
al

) 

P
ro

te
in

 (
gm

) 

Ir
o

n
 (

gm
) 

R
et

in
o

l (
gm

) 

B
et

ac
ar

o
te

in
e(

m
g)

 

Th
ia

m
in

 (
m

g)
 

R
ib

o
fl

av
in

 (
m

g)
 

N
ia

ci
n

(m
g)

 

V
it

am
in

 C
(m

g)
 

C
al

ci
u

m
 (

m
g)

 

Adolescents 
13-15 years 
16-18 years 

2060 
2060 

65 
63 

28 
30 

750 
750 

3000 
3000 

1.2 
1.4 

1.4 
1.3 

15 
15 

40 
40 

0.6-0.7 
0.05-
0.06 

Adult 
Sedenatry 
Moderate 

Heavy 

1875 
2225 
2925 

50 
50 
50 

30 
30 
30 

600 
600 
600 

2400 
2400 
2400 

0.9 
1.1 
1.2 

1.1 
1.3 
1.5 

12 
14 
16 

40 
40 
40 

400 
400 
400 

Pregnant  
Women 

+300 +15 38 600 2400 +0.2 +0.2 +2 40 1000 

Lactating 
women 

+550 +25 30 950 3800    80 1000 

Old aged 
women 

1704 50 30  600 0.9 1.1 12 40 1000 

 

RECOMMENDED DIETRY ALLOWANCES OF NUTRIENTS (FEMALE) 
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Milky Mushroom Cultivation- an Ideal Income Generating  

Enterprise for Women 
 

Dr. D. Geetha 
Professor,(Plant Pathalogy.) 

Instructional Farm, College of Agriculture, Vellayani 

 

 

 Mushroom cultivation is a profitable agri-business and oyster mushroom and milky 

mushroom are two types suited for cultivation in Kerala. Mushrooms are good source of protein, 

vitamins and minerals and provide extraordinary power and virility. These are used in the 

preparation of continental dishes and possess medicinal properties like anti-cancerous, anti-

cholesterol and anti-diabetic. Besides, mushrooms have extensive enzyme systems capable of 

utilizing complex organic compounds in agricultural wastes and industrial by-products. It is a 

short duration crop that can be taken up by landless people and less effort is required for its 

cultivation. 

 

 Milky mushroom, Calocybe indica is a mushroom highly suited for cultivation under 

tropical conditions (Figure 1).  Its attractive white colour, resemblance to button mushroom, 

robust nature, simple cultivation technology and high keeping quality have prompted many to 

take up its cultivation as a source of income. It grows well at a temperature range of 25 to 30° C 

and relative humidity more than 80 per cent. The present paper deals with the cultivation 

technology of milky mushroom and prospects of its cultivation in Kerala. 

 

Materials and Methods 

 

Cultivation Technology 
 

The cultivation method is known as poly bag method. 

Polythene bags of 60x30 cm size are used for bed 

preparation. Paddy straw is the best substrate for its 

cultivation ant it should be golden yellow in colour, 

properly dried and free from contaminants. Rubber 

sawdust is also an ideal substrate.  

 
 

Paddy straw is soaked in cold water for four to six hours 

and after draining excess water, boiled for 30 to 45 minutes 

for sterilization. Steam sterilizations and chemical sterilization by soaking in a solution of 75 

ppm carbendazim and 500 ppm formalin for 16 hours can also be adopted. After sterilization, 

they are shade dried to remove excess water so that substrate should contain 50 to 60 percent 

moisture which can be tested by squeeze method. The straw are made into twists and placed 

layer by layer with spawn in between layers. With one packet spawn (3oog) two to three beds 

can be prepared. Then the beds are incubated for spawn run under semi dark condition in 

hygienic room. Good aeration and more than 75 percent relative humidity in the room favor good 

spawn run and the spawn run will be completed in 15 to 18 days. 

 

Casing 
 After complete spawn run the beds will be pure white in colour, completely colonized 

with white fungal growth. Such beds are cut horizontally into equal halves and over each half 

bed casing mixture is applied to a height of one to two centimeters. A 1:1:1combination of sand, 

soil, vermin-compost  is found to be the best casing mixture, even though there are a variety of 

casing media, viz; mixture of sand and soil, sand: soil: coir pith compost and sand: soil: 

powdered cow dung mixture in use. After casing beds are sprayed with water regularly to 

maintain 50 to 60 percent humidity. After five to seven days of casing, white mycelial growth can 

Figure 1: Milky Mushroom 
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be observed on cased surface and pinheads start appearing after eight to ten days of casing 

(Figure 2). Pinheads reach harvestable stage (Figure 3) after seven to eight days of formation. 
 

Results 

 

 On an average three to six mushrooms will be seen for 

first harvest and the yield comes to 300-400 grams. After first 

harvest, casing mixture is ruffled gently, compacted and 

sprayed with water. Second and third harvests may be obtained 

with 50 to 60 days and the beds are to be removed after third 

harvest. An average yield of 8oog to 1250g can be produced 

from one kilogram straw, the Biological Efficiency being 

80 to 125 per cent. The most attractive character of milky 

mushroom is increased shelf life. Under normal condition the shelf life is three to five days and 

under refrigerated condition it can be kept upto 20 days.  

 

Nutritive and Medicinal Values 

 

 The protein content of milky mushroom is 2.8 to 3.2 

percent and the crude fibre content is 4 to 4.2 per cent on dry 

weight basis. Because of the increased fibre content this 

mushroom is a useful diet to persons suffering from peptic 

ulcers, constipation and heart ailments. The protein and 

carbohydrate available in mushroom are in the easily 

digestible form and hence it is very good for growing  

children, pregnant women and aged persons. Appreciable  

amount of vitamins and minerals -calcium, phosphorus, sodium and potassium are present in 

milky mushroom. 

 

Conclusion 

 

 In Kerala many women have taken up milky 

mushroom cultivation as a source of income (Figure 4). The 

production cost of one kg mushroom comes to `40 to `50 and 

average market price of one kg is `200, the net profit being 

`150 to160. Mushroom spawn production and value addition 

are other related areas of income generation in the case of 

milky mushroom. In Thiruvananthapuram district alone 25 to 

30 women are engaged in this field and many more are 

willing to enter this field. But unavailability of good quality 

spawn is the major constraint faced, which can be rectified 

by bringing more women in mushroom production programme by giving proper training and 

guidance.   

 

   

 

 

 

 

Figure 2: Pin Heads of Milky Mushroom  
 

Figure 3:  Harvest stage of  
Milky Mushroom 

 

Figure 4: A Prospective Woman 
Mushroom Grower  
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Energy Saving Techniques 
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Enhancement of Energy through Management 

 
Ashitha T.A 
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Department Of Electrical Engineering, 
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 In India where 70% 0of people live in rural areas, rural energy is all the more vital if our 

country is to keep its pace of development.75% of our rural households depend on firewood for 

cooking .10% on dung cake and about 5% on LPG. Women spend up to four hours of their 

productive time of the day in fetching fuel wood and cooking .use of efficient chulhas often 

increase the drudgery of women and children. Moreover smoke generated during indoor cooking 

using conventional methods affect the respiratory health of women to a great extent. Now days 

women are leading a stressful life due to multitude of duties. There comes the importance of 

efficient and safe use of home appliances. There is a strong relationship between women and 

energy for they are the ones who work more to source it and utilize it. Efficient energy use or 

energy efficiency is the goal of efforts to reduce the amount of energy required to provide 

products and services. Improvement in energy efficiency is most often achieved by adopting 

more efficient technologies. If women were aware of the energy conservation and management 

that can bring a lot of changes in society that can be easily transferred to the next generation. 

Women should be equipped with the principles of reduce, reuse and recycle for they are the ones 

who model the family and society. The common appliances in houses like lamps, electrical 

motors, cooling systems etc. should be used very efficiently to reduce energy consumption and to 

promote safety. 

 

Energy Efficient Lighting 

 

 88% of the life cycle cost of General Lighting System (GLS) in India is its energy 

(electricity) cost.  Therefore there is an urgent need to increase efficiency of lighting systems in 

order to reduce the operational cost. Incandescent, gas discharge and electrode less lamps are 

now available in the market. Of these the incandescent lamp, commonly known as electric bulb 

or GLS, is the most efficient. Fluorescent lamp, another popular system, has now energy efficient 

models that use thin tubes and electronic choke.  Electrode less lamps has high efficiency and 

long life – LED is an example. But being the latest entrants in the market LED lamps are 

expensive today. The light output of a lamp is the luminous flux which has its unit as 

Lumen (lm).  While buying a lamp the selection should be made based on the lumen requirement 

of the application, which is the product of the illumination requirement and the floor area. 

Besides lumen, the electric power consumption rating in Watts (W) will also be available on the 

name plate of a lamp. The efficiency of a lamp is the quotient of lumen output divided by the 

watts consumed (lm/W); this should be as high as possible. Lighting Power Density (LPD) in 

W/m
2 

is included in the Energy Conservation Building Codes (ECBC) published by Government 

of India. Initially it is applicable only to new and large buildings, but in due course it will gain 

upper hand over illumination standards. Eventually, LPD will promote only energy efficient 

lamps and products like GLS would vanish from the market. Performance of a lighting system 

can be assessed by the following indices: (i) Luminous efficiency (ii) Colour Rendering Index 

(iii) Colour Temperature, (iv) Light power density, and (v) Burning hours – life of the lamp. 

ECBC also suggests three types of lighting controls: (i) Occupancy based control – where the 

lamp should be dimmed or switched off when none occupies the room/space, (ii) Daylight based 

control – that ensures maximum use  
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of daylight such that day light sensors will dim or switch off the lamps based on lux monitored in 

the room/space, and, (iii) Function based control – it is a switching or dimming control such that 

the lumen output is varied according to the purpose; for example, the same lamp can be used as a 

study lamp or night lamp in the bed room by use of dimming control. 

 

Efficient Use of Electrical Appliances 

 

 Electricity is the cleanest and most convenient form of energy that can be used. There are 

several myths and confusions in its use. Being invisible, and known by its effect, the hard hitting 

effect is the electricity bill. Since energy is consumed for emotional uplift like consumerism, 

competition, convenience, comfort, lifestyle, luxury etc, energy use and conservation becomes 

issues of attitudes, beliefs, values and practices. It is very important to create awareness that 

without enough reserves we don't have the right to abuse about load shedding and power- cut 

which became necessary today. Since energy crisis cannot be solved in a short period of time 

both the government and citizen should join hands to resolve this crisis. There are effective ways 

by which communities can help to avoid such measures. Each and every person should learn how 

to monitor their own consumption and bring down the electricity and thus reduce ones carbon 

foot print. There are abundant opportunities to save 70% to 90% of energy cost for electrical 

appliances. There comes the importance of life style. Proper placement of windows and 

skylights, and using light shade paints can reduce the consumption of electricity. Current energy 

efficient appliances consumes about 40% less energy than the conventional ones When buying 

electrical appliances like refrigerators, select the one which is highly energy efficient and of size, 

category and features best suits your family need.. Monitoring of consumption help identify 

parasitic loading and unsafe conditions at home. Besides these it is also essential to follow the 

operating and safety tips while handling the appliances. 

 

Energy Management in Home: 

 

 Using energy in most efficient manner is vital in our day to day life. The first thing is we 

have to be aware of the commonly used equipment or devices based on various energy resources 

and how energy could be saved both in terms of cooking pattern and devices used for cooking. 

Use of bio gas plants, kerosene stoves including the Nutan stove, firewood, solar cooker, hotbox 

as released by KSSP (Parishad), utensils used, need for cleaning the wick of stove, and how to 

put it off and relight it etc are many key aspects associated  with saving of fuel for cooking. We 

must also be aware of the mode of using and locating refrigerators, how to choose ones fans, 

television and its viewing pattern, how to test devices for leakage of cold air or faulty gaskets etc. 

The emphasis should be given of the running cost or energy cost rather than the capital cost or 

money put in when buying these gadgets. The duty cycles and life time economics of products 

like television, lamps, fans, and other electrical and electronic devices are also important in 

energy management. 
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amen\yapàtIcfw- {]hÀ¯\ cq]-tcJ 

 

 

എ. സ്റ്റാൻലി, ഡയറക്ടർ 

ipNnXz anj³-- tIcf kÀ¡mÀ 

 

ipNnXzw  a\pjy Pohn-X-N-cy-bpsS \nÀ®mbI LSIw 

ipNnXzw  auenI Ah-Im-i-̄ nÂs]« \nÀ_ÔL-SIw 

ipNnXzw  P\-§-fpsS IS-abpw Ah-Im-ihpw 

ipNnXzw  Btcm-Ky-PohnX¯nsâ Hgn¨pIqSm\m-hm¯ PohnX coXn 

 

ipNnXz ]cn-]m-e-\-¯n-\p-ff A\p-io-e\ LS-I-§Ä 

 

1. hyàn ipNnXzw 

2. a\pjy hnkÀPy¯nsâ kpc£nX-amb \nÀamÀP\w 

3. Krl-ip-Nn-Xz-hpw, Blmc ipNn-Xzhpw 

4. s]mXp ]cn-kc ipNnXzw 

5. IpSnshffw kpc£nXambn ssIImcyw sN¿Â 

6. {Zh-am-en\y kwkv¡-cWw 

7. Jc -am-en\y kwkv¡-cWw 

 
\ne-hn-ep-ff ØnXn 

 
KmÀlnI I¡qkv I¡qkv kuI-cy-§-fpsS e`yX 

   
hÀjw  1991

(1)
 1995

(2)
 2001

(3)
 2005

(

4)
 

I¡qkpff {KmaoW hoSp-IÄ (%) 

  

44 73.4 81.3 94.9 

I¡q-kp-ff \mKcnI hoSp-IÄ (%)

  

73 90.0 92.0 98.3 

 
 

Source – (1) Census of India, 1991, (2) NSSO 1995 (3) Census of India 2001  
(4) NFHS 3rd round - 2005 
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kvIqÄ ipNnXz \nehmcw 

  

Xcw FÂ]n bp]n  FNv.Fkv BsI 

Kh¬saâ v kvIqfp-I-

fpsS F®w 

2565 960 986 4511 

I¡q-kp-ff kv¡qfp-

IfpsS F®w 

1785 759 790 3334 

I¡q-kp-ff kv¡qfp-I-

fpsS iXam\w  

69.59 79.06 80.12 73.90 

 

\nÀ½Â {Kma]pckv¡mcw 

 

tI{µ kÀ¡mÀ  \ÂIp¶  AhmÀUv  tbmKyXm am\ZÞw 

 

 apgp-h³ hyàn-KX hoSp-I-fnepw I¡qkv 

 apgp-h³ kvIqfpIfnepw I¡qkv 

 ]pd¯v ae-aq{X hnkÀP-\-̄ nÂ \n¶pw hnkÀPy§Ä t\cn«v ssIImcyw 

sN¿p¶XnÂ \n¶pw DÅ tamN\w 

 s]mXp-hmb ]cnkc ipNnXz ]cn]me\w 

 

C³skâohv Bbn e`n-¡p¶ AhmÀUv XpI (cq-]-bnÂ) 

 

{Kma-]-©m-b¯v    :  5 e£w 

t»m¡v ]©m-b¯v  :  20 e£w 

PnÃm ]©m-b¯v   : 50 e£w 

 

t\Snb AhmÀUp-IÄ 

 

2005  þ  1 {Kma-]©mb¯v 

2006  þ  6 {Kma-]-©m-b-̄ p-IÄ 

2007  þ  219 {Kma]©mb-̄ p-IÄ & 6 t»m¡v ]©m-b-̄ p-IÄ 

2008-  -þ  600 {Kma ]©mb¯pIÄ, 84 _vtfm¡v ]©mb¯pIÄ, 4         

  PnÃm ]©mb¯pIÄ 

2009   þ  43 {Kma ]©mb¯pIÄ, 815 _vtfm¡v]©mb¯pIÄ, 2    

       PnÃm ]©mb¯pIÄ 

2010 þ  103 {Kma ]©mb¯pIÄ 

BsI 972 {Kma ]©mb¯pIÄ, 105 _vtfm¡v ]©mb¯pIÄ, 6 

PnÃm ]©mb¯pIÄ 

 

Jc-am-en\y ]cn-]m-e\w 

`qan-bsS e`yX þ 58 \K-c-k-̀ -IÄ 

  > 5 G¡À  -  ----12 
  2.5 G¡À   þ 25 

  1.2 G¡À   þ 12 

 < 1 G¡À   þ 6  

`qan-bn-Ãm-̄ Xv   þ 3 
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{Kma-]-©m-b v̄ `qan-bpsS e`yX         þ 126 

kuIcyapÅ ]©mb¯pIÄ- -  þ 7 

{Kma-]-©m-b¯v `qan-bpsS e`yX        þ 126 

SWM kuI-cy-apÅ ]©m-b-̄ p-IÄ        þ7 

SWM `mKnIkuI-cy-apÅ ]©m-b-̄ p-IÄ  þ 119 

 

\K-c-k-̀ -IÄ 

SWM kuI-cy-ap-ÅXv                     þ 17 

നടപ്പോക്കിവക്കോണ്ടി ിക്ക ന്ന t{]mPIvSp-IÄ    þ 31 

Bkq-{XWw sN¿p-¶Xv                   þ 10 

 

{Zh-am-en\y ]cn]me\w 

 

Gähpw Ipdª kznh-tdPv hym]\w þ cmPy¯v Ipdª hym]-\-apÅ kwØm\w 

Xncp-h-\-́ -]pcw \K-c-k` þ 30%, sIm¨n \K-c-k` þ 5% 

sk]vSnIv Sm¦p-I-fnÂ \n¶v Aim-kv{Xo-b-ambn amen\yw \o¡Â 

 

Bip-]{Xn amen\y ]cn-]m-e\w 

 

 tcmKw ]c-̄ p¶ amen\yw 10%, hnj-am-en\yw 5%, aäv amen\yw 85% 

 IMAbpsS _tbm-sa-Un-¡Â amen\y kwkvI-cWw þ 129S¬/amkw 

 IMA \ÂIp¶ kuI-cy-̄ nsâ hym]\w þ 1129 Bip-]-{Xn-IÄ (70 kÀ¡mÀ), 

32918 InS-¡-IÄ 

 BsI Bip-]-{Xn-IÄ þ 5095 (136699 InS¡IÄ) 

 

 Dcp-̄ n-cn-bp¶ shÃphnfnIÄ 

 km\n-«dn I¡q-kp-I-fpsS hym]\w 

 `qan-bn-Ãm-̄ -hcpw \maam{Xamb `qan Dåhcpw 

 Xmgv¶ Øe-§Ä¡pw Xoc {]tZ-i-̄ n\v A\p-tbm-Py-amb kmt¦-XnIhnZy 

 BZy-Im-e¯v \nÀ½n-¨n-«pÅ kpc-£n-X-a-Ãm¯ I¡q-kp-IÄ 

 Pem-i-b-§-fnÂ Xq¡nbn« I¡qkpIÄ 

 IpSn-shÅ t{kmX-Êp-Isf tZmj-I-c-ambn _m[n-¡Â 

 inip-¡Ä¡pw kv{XoIÄ¡pw AwKsshIeyw kw`hn¨hÀ¡pw DÅ I¡q-

kpIÄ 

 s]mXp-Ø-e-§-fnse I¡q-kp-IÄ 

 

Dcp-̄ n-cn-bp¶ shÃphnfnIÄ {Zhamen\y kwkvIcWw 

 

 വീട കളില ും സ്ഥോരനങ്ങളില ും ഉണ്ടോക ന്ന grey water സുംസ്ക ിക്ക ന്നത്ില്  
ഉള്ള പ്ശദ്ധ ക റവ്  

 HmS-IÄ aqSÂ shffw sI«n\nÂ¡Â,  

 \K-c-§-fnse A{]-Xo-£n-X- shffs¸m¡w 

 

Dcp-̄ n-cn-bp¶ shÃp-hnfnIÄ- Jc-am-en\y ]cn-]m-e\w 

 

 t{kmX-ÊnÂ Xs¶ Xcw-Xn-cn-¡p-¶-XnÂ Dff {i² Ipdhv 

 amen-\y-̄ nsâ kz`mh hnti-j-§Ä  
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 kmt¦-Xn-I-bpsS A`mhw 

 amen\y kz`m-h-̄ n-ep-ff amä-§Ä 

 hnSp-I-fnse Iwt]mkvddnwKnÂ h¶n«pff Ipdhv 

 Ce-Ivt{Sm-WnIv amen-\y-̄ n-sâbpw ]vfmkvd-dn-¡n-sâbpw hÀ²\ 

 NIMBY kn³t{Umw 

 ]cn-]m-e\ {]iv\-§Ä kq£n-¡Â, tiJ-c-Ww,  kwkv¡-cWw & kpc-

£nX 

 \nÀamÀP\w 

 `qan-bpsS e`yX 

 a\pjy hn -̀h-tijn hnI-k-\hpw Imcy-tijn hnI-k-\hpw 

 

 

kmw{IanI tcmK-§-fpsS Ah-Øbpw ac-Whpw 

 

amen\y  

 

 

 

 

 

Jc-am-en\y kwkvI-c-W-̄ nsâ {]hÀ¯\ sNehv (Hcp S¬ / cq]-) 

 

M 
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Jc-amen\y kwkvIcW sNehnsâ LS\ 

 

 

 

 

 

 

 

 

 

 

 

 

 

amen\y DXv]m-Z-\-¯nsâ Dd-hn-S-§Ä 

 

 

]iv\-§Ä, ]cn-an-Xn-IÄ 

P\-km-ന്ദ്രX 

`qan-bpsS ZuÀe`yw 

XÀ¡-§-fpw ka-c-§fpw 

{Kma-þ-\-Kc XpSÀ¨ 

Imem-hØ {]tXy-I-XIÄ 

amen-\y-̄ nsâ kz`m-h-§Ä 

(70%þ80% ssPh-am-en-\yw)) 

 

A\pIqe LSI§Ä 

tlmwkväUv lm_n-tä-j³ (6298055) 

Krl-kw-hn-[m-\-§Ä¡v ap³K-W\ 

I½yq-Wnän kwhn-[m\w (NHGs, Co) 

Øm]\ kwhn-[m-\-§Ä(LSGIs) 

Enforcement km[y-X-IÄ 

 

^e-§-fpw \mgn-I-I-Ãp-I-fpsS ka-b-{Iaw 

a)KmÀlnI I¡q-kp-I-fpsS kmÀÆ {XnI 

hym]\w 

9 amkw 

b)s]mXp-Øm-]-\MvMfnse I¡qkp-I-fpsS (A-¦-
1 hÀjw 
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W-hm-Sn, kvIqÄ, Bip-]-{Xn-IÄ XpS-MvMn-b-

h)kmÀÆ{XnI hym]\w 

c)KmÀln-I-þ-s]m-Xp-Øm-]\ Jc-aen\amt\-Psaâ 

kwhn[wØm]n-¡Â 

 

ASp¯ 3 hÀjw {]Xn-hÀjw 1/3 hoSpIfnep 

Øm]\MvMfnep 

ipNnXz kuI-cy-MvMÄ Dd¸m-¡pI 

d) amen-\y-MvMÄ hoSpIfnepw  

Øm]-\-Mv-Mfnepw Xcw-XncnNvNv 

tiJ-cn-¡pI 

1 hÀj¯n\pÅnÂ 

e)hntIന്ദ്രo-IrX s]mXp-kwkvIcW 

kwhn[m\MvMÄ 

ASp¯ 3 hÀj-t¯bv¡v{]XnhÀjw 

XtZikzbw`cW Øm]-\-̄ nsâ aq¶n-sem¶v 

`mK¯v hoXw 

f)Xnc-kvIrX amen\yMvMÄs]mXp-hmbn kwkvI-

cn-¡Â 

11þmw ]©hÂkc ]²XnIme¯v 

g)tImf-\n-IÄ ipNnbpwhr¯n-bp-Å-Xp-am¡n 

amäpI 

2 hÀj¯n\pÅnÂ 

h)N¸p-N-h-dp-I-fn-Ãm¯ s]mXpØ-e-MvMÄ 
FÃm {][m\ \KctIന്ദ്രMvMÄ, XoÀXvYm-SI 

tIന്ദ്ര-MvMÄ, hnt\m-Z-k-©mc tIന്ദ്ര-MvMÄ, Nന്ത, 

sXcphv, s]mXpØm-]-\MvMÄ, XpS-bMvMnb 

CSMvMfnÂ 3 hÀj¯n\pÅnÂ 

i){Zh-am-en\y kwkvI-cW]²Xn 
ZoÀL-Ime ]²Xn 2 hÀj-̄ n-\Iw X¿m-

dm¡pw 

j)aen-\-Pe \nÀ½mÀP\ kuIvcy-MvMÄ 
\ne-hn-epÅ kwhn-[m-\-MvMfpsS aq¶nc«n 5 

hÀj¯n\Iw 

 

anj³ At{]m¨v 

 

 Xo{h ipNo-I-cW Iym¼-bn³ þ HIvtSmബÀ 2006, tabv 2007,   Pqsse 2007, HIvtSm_À 2007 

& G{]nÂ þ tabv   2008- 

 amen\y DXv]m-Z-\-§-sf-¡p-dn¨v 999 ]©m-b-̄ p-IÄ-þ-hn-h-cti-J-cWw 

 hnj³ tUmIyp-saâpw Ah-tem-I\ tcJbpw 

 ipNn-Xz-̄ n-\mbn {]tXyI {Kmak` þ 1.6 aney³ P\§Ä ]s¦-Sp-̄ p. 

 PnÃm-X-e-̄ nÂ kmt¦-XnI klm-b-{Kq¸v (420 hnZ-Kv²³) 

 slÂ¯v {]tamj³ Sow (Hcp hmÀUnÂ 1 kv{Xobpw 1 ]pcpj³ 

 P\-Iob I½n-änIÄ (40%) 

{]tXyI {]hÀ¯\§Ä 

 

 \K-c-{]-tZ-is¯ Ct¸m-gs¯ AhØ ]Tn-¡Â 

 ipNnXz taJ-e-bnÂ t{]mP-IvSp-IÄ X¿m-dm-¡p-¶-Xn-\pÅ ssI]p-kvXIw 

 Jc-am-en\y ]cn-]m-e-\-̄ n-\pÅ kmt¦Xn am\zÂ 

 sSIvt\m-fPn Hm]vj-\p-IÄ¡v Ìm³tUÀUv, kvs]kn-̂ n-t¡j³, O&M 

t{]mt«mt¡mÄkv, IcmÀ hyhØIÄ 

 Jc-am-en\y ]cn-]m-e\w DÄs¸-Sp¯n Sn.-F-kv.kn t{]mP-IvSp-IÄ ]cn-jvI-cn¨p 

 Jc-{Z-h-am-en\y ]cn-]m-e-\-¯n\pw {]m[m\yw   KSUDP,JNNURM, UIDSSMT XpS-§nb 

saKm t{]mP-IvSp-IÄ 

 Nne ¹mÌnIv DXv]¶§fpsS D]tbmKw \ntcm[n¡Â 

 D¯a amXr-I-IÄ 

 ipNnXz tdmUpIÄ 

 tlm«Â dtÌmdâpIfnÂ tSmbveäv \nÀ_Ôam¡Â 

 Pemib§fnÂ amen\y \nt£]§Ä¡v \ntcm[\w 

 lbÀsk¡âdn kvIqfpIfnÂ Pe KpW \nehmc]cntim[\ 

 ipNnXz cwK¯v anI¨ Xt±i `cWØm]\§Ä¡v AhmÀUv 
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 ipNnXz cwK¯v anI¨ Hm^okpIÄ, kvIqÄ, 

 Bip]{Xn, AwK\hmSn F¶nhbv¡v AhmÀUpIÄ 

 {Ko³ tIcf FIvkv{]kv 

 sF.C.kn. bv¡v ]n.]n. ]n. amXrI þ ae_mÀ tKmÄUv 

 

{]hÀ¯\ cq]tcJ- \nÀÆ-lW kwhn[m\w 

 

 km\n-«dn I¡q-kp-I-fpsS hym]\w 

 Jc-am-en\y kwkvI-cW ]cn-]m-e\w 

 hoSp-IÄ, Øm]\§Ä, s]mXpku-Icy§Ä 

 Adhv ime-I-fpw, tImgn IS-Ifpw 

 s]mXp Øe§fpw, SqdnÌv tIന്ദ്ര-§Ä 

 XoÀ°m-S\ tIന്ദ്ര-§Ä 

 F³t^m-gvkvsaâ v 

 {Zh-am-en\y kwkvIcWw 

 hoSp-I-fnÂ 

 HmS-IÄ 

 s]mXp-kw-hn-[m-\-§Ä 

 

{]hÀ¯\ cq]-tc-J-bpsS LS-I-§Ä 

 kwL-S\m ]cn-jvIm-c-§Ä 

 ]¦m-fn¯ Bkq{XWw 

 hÀ¡nwKv {Kq¸p-IÄ cq]o-I-cn-¡Â 

 hnZ-Kv²-cpsS IqSn-¡m-gvN-IÄ 

 hni-Z-amb ]²Xn dnt¸mÀ«v cq]oIcWw 

 ]²Xn dnt¸mÀ«v kq£va ]cn-tim-[-\bv¡v hnt[-b-am-¡Â 

 Imcy-tijn hnI-k\w 

 \nb-aI N«-¡qSv 

 tamWn-«-dnwKv 

 

hn`-h-§Ä 

 

 KSUDP- Sewerage & Sanitation - Rs. 280.33 crore 

 KSUDP- Storm Water drainage - Rs. 83.64 crore 

 KSUDP- Solid Waste Management - Rs. 32.94 crore 

 JNNURM- Solid Waste Management - Rs. 88 crore 

 JNNURM- Sewerage - Rs. 215.41 crore 

 JNNURM- Drainage - Rs. 9.78 crore 

 UIDSSMT- Solid Waste Management (6 MC) - Rs. 24.29 crore 

 UIDSSMT- Sewerage (1 MC) - Rs. 55 crore 

 TSC - Rs.209 crore 

 Development & Maintenance Fund of LSG 

 Dowtailing funds of NRHM, SGSY, SJSRY, NREGS, Hariyali 
 

^e§Ä 

 

 11-þmw ]©-hÂkc ]²-Xn-bpsS Ahkm\w ipNnXz tIcfw F¶ e£yw 

 

 sa¨-s¸« BtcmKy s]mXp Pohn-X-\n-e-hmc-̄ nepw km¼¯nI apt¶ä¯nepw shSn-̧ p-ap-f-

f kpμ-c-amb kmaqly ]cn-kc-§-fn-epw, AsXmsSm¸w ]mcnØnXnI k´p-e-\-̄ n-\pw 

 

\½psS IgnhptISnsâ {]Xy£ apJamWv amen\yw 
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Water Quality and Sanitation 

 
Dr. P. S. Harikumar 
Scientist and Head, Water Quality Division 

CWRDM, Kozhikode  
 

 

Waterborne disease remains one of the major health concerns in the world. Diarrheal 

diseases, which are largely derived from contaminated water and inadequate sanitation, account 

for 2.4 million deaths each year and contribute over 73 million Disability Adjusted Life Years (a 

measure of disease burden, WHO 1999). On a global scale, this places diarrheal disease sixth in 

the list of causes of mortality and third in the list of morbidity. This health burden is primarily 

borne by the populations in developing countries and by children. Based on present estimates, 

one-sixth of humanity lack access to any form of safe and improved water supply, within a 

distance of 1 kilometer from their homes and one-fifth of humanity lack access to any form of 

adequate and improved excreta disposal (WHO and UNICEF 2000). Endemic and epidemic 

disease derived from unsafe water supply affects all nations. Outbreaks of waterborne disease 

continue to occur in both developed and developing countries, leading to loss of life, disease and 

economic burden for individuals and communities. Strategies to improve water quality, in 

conjunction with improvements in excreta disposal and personal hygiene can be expected to 

deliver substantial health gains in the population. The Millennium Development Goals 

articulated by the General Assembly of the United Nations (2000), include a commitment to 

reduce by half, the proportion of the World’s population who are unable to reach or afford safe 

drinking-water by 2015. The definition of what is safe is therefore of key importance in assessing 

whether this target has been achieved. The use of water safety plans should greatly enhance the 

confidence of policy makers and sector stakeholders that the target has genuinely been achieved 

and contributes to the improved public health and reduced poverty.  

 

Water contaminated by human, chemical or industrial wastes can cause a variety of 

communicable diseases through ingestion or physical contact: Water-borne diseases: caused by 

the ingestion of water contaminated by human or animal faeces or urine containing pathogenic 

bacteria or viruses; include cholera, typhoid, amoebic and bacillary dysentery and other 

diarrhoeal diseases. Water-washed diseases: caused by poor personal hygiene and skin or eye 

contact with contaminated water; include scabies, trachoma and flea, lice and tick-borne 

diseases. Water-based diseases: caused by parasites found in intermediate organisms living in 

water; include dracunculiasis, schistosomiasis and other helminthes Water-related diseases: 

caused by insect vectors which breed in water; include dengue, filariasis, malaria, 

onchocerciasis, trypanosomiasis and yellow fever. India has 16 per cent of the world’s population 

and four per cent of its fresh water Resources estimates indicate that surface and ground water 

availability is around 1,869 billion cubic meters (BCM). Around 4,000 BCM of fresh water is 

available due to precipitation in the form of rain and snow, most of which returns to the seas via 

rivers  India is the largest groundwater user in the world, with an estimated usage of around 230 

cubic kilometers per year, more than a quarter of the global total. With more than 60 percent of 

irrigated agriculture and 85 percent of drinking water supplies dependent on it, groundwater is a 

vital resource for rural areas in India. Reliance of urban and industrial water supplies on 

groundwater is also becoming increasingly significant in India. Through the construction of 

millions of private wells, there has been a phenomenal growth in the exploitation of groundwater 

in the last five decades. 
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Water Quality Status of India 

 

 In India, the water quality is affected by both point and non-point sources of pollution. These 

include sewage discharge, discharge from industries, run-off from agricultural fields and urban 

run-off. Water quality is also affected by floods and droughts and can also arise from lack of 

awareness and education among users. As per the Department of Drinking Water Supply, GOI,  

1.42 million rural habitations in the country, 1.27 million are fully covered (FC), 0.13 million are 

partially covered (PC) and 15,917 are not covered (NC) with respect to water supply. However, 

coverage refers to installed capacity, and not average actual supply over a sustained period or the 

quality of water being supplied. The health burden of poor water quality is enormous. It is 

estimated that around 37.7 million Indians are affected by waterborne diseases annually, 1.5 

million children are estimated to die of diarrhea alone and 73 million working days are lost due 

to waterborne disease each year. The diseases commonly caused due to contaminated water are 

diarrhea, trachoma, intestinal worms, hepatitis, etc.  The most common contamination in the 

water is from the disease bearing human wastes, which is usually detected by measuring fecal 

coliform levels. Inadequate access to safe drinking water and sanitation facilities leads to higher 

infant mortality and intestinal diseases.  

 

 Women within poor households tend to be particularly disadvantaged and lag behind men 

in almost every social and economic indicator of well-being. Although health information on the 

risks associated with water, sanitation and food and proper hygiene practices might be available 

in health centres and within villages, such information might not benefit women. Health 

education delivered through outreach workers likewise might not reach poor households in 

remote rural villages.  An uncontrolled disposal of urban waste into water bodies, open dumps 

and poorly designed landfills, causes surface water and ground water contamination. For 

industries surface water is the main source for drawing water and discharging effluents.  

Industrial wastes containing heavy metals such as mercury, chromium, lead and arsenic can 

threaten or destroy marine life besides polluting aquatic food resources. 

The strategies for drinking water management in the Indian context should be cost effective, 

compatible with the state of social and economic development, and which provide demonstrable 

and achievable benefit. One of the limitations in drinking water management is the lack of 

development of remediation techniques in an integrated manner.  

  

 Rivers are the lifeline of majority of population in cities, towns and villages and most of 

these are considered as sacred. Every river stretch has a distinct water use like bathing, drinking, 

municipal supply, navigation, irrigation and fishing, sports etc. Simultaneously it is also used as 

receptacle for discharge of industrial effluent, municipal sewage and dumping of solid wastes. 

The Water (Prevention and Control of Pollution) Act, 1974 is aimed to support the quality of 

various designated best uses of water bodies. The CPCB, in collaboration with the concerned 

State Pollution Control Boards, has classified all the water bodies including coastal waters in the 

country according to their "designated best use". This classification helps the water quality 

managers and planners to set water quality targets and identify needs and priority for water 

quality restoration programmes for various water bodies in the country.  

 

 Groundwater contamination is a socio-economic problem that receives considerable 

attention in modern industrialized societies.  While the basic composition of groundwater reflects 

its contact with soils, minerals, and rocks, the surface non-point pollution is often the primary 

source of groundwater contamination by many pollutants.  In addition to the salt water intrusion, 

septic tank seepage fields, irrigation leakage and industrial waste injection (deep well disposal), 

which have been considered as primary regulatory agency of groundwater pollution, many other 

potential sources with ranging degrees of influence can also affect groundwater quality. Endemic 
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fluorosis is a public health problem in India According to Government estimates; approximately 

66 million people in India are at risk of fluorosis (which is more than 5 percent of the total 

population). (Survey report – Rajiv Gandhi National Drinking Water Mission, 1993). India is one 

of 21 nations with serious health problems due to consumption of fluoride-contaminated drinking 

water. Fluoride concentrations in drinking water vary from 1.5 to 39 mg/l Arsenic in West 

Bengal, excess iron, nitrate, and salinity is some other groundwater quality problems experienced 

in India. 

 

Water Quality Status of Kerala 

 

 Kerala is one of the smallest states in India (38.863 sq.km) covering merely 1.3 per cent 

of the total area of the country and is situated between 8°18' and 12°48'N latitude and 74
0
52' and 

77°22' E longitude. Water and sanitation infrastructure in Kerala is extensive and valuable. 

According to a recent survey by CWRDM, there are 67 lakh open wells.  A rough estimate 

indicates that 80% of the population relies on groundwater for many uses. Policies and programs 

must appropriately invest in getting safe potable water, awareness to limit the exposure of people 

to fecal pathogens and chemical contamination.  Conditions for water supply in the southern 

Indian state of Kerala are pretty much typical for (sub) urban-rural areas of developing countries. 

A large majority of rural households especially belonging to the poor and the vulnerable are 

without latrines or latrines which are not constructed scientifically. The morbidity rates are high, 

especially considering diseases related to water and sanitation. More than 600 000 people 

annually contract some form of gastrointestinal illness for which they seek medical help. The 

study conducted by CWRDM indicates that 70 % of drinking water wells in Kerala have fecal 

contamination. 

 

 The short, fast-flowing, monsoon-fed rivers of Kerala often encounter salinity intrusion 

into their lower stretches during the summer months. When the fresh water flow reduces, two 

major problems are encountered in these water bodies: (i) salinity propagates more into the 

interior of the river and (ii) the flushing of the system becomes less effective. The pollution 

problems are reported mainly from the downstream of the rivers. Biochemical Oxygen Demand 

is reported to be within 10 mg/l in the rivers. Bacteriological pollution is one of the major water 

quality problems of the Kerala Rivers. Lack of proper sewerage treatment system is one of the 

major reasons for the bacteriological contamination of the rivers. Kerala does not have a proper 

liquid waste management policy. Solid waste is also posing serious threats to the water bodies of 

Kerala.  The groundwater quality problems of Kerala are associated with mineralogical origin, 

human interference, industrial effluents, municipal solid waste, burial grounds etc. The location 

specific groundwater problems in Kerala are due to the presence of excess salinity, iron, fluoride, 

hardness, and coliforms.  Seawater intrusion, domestic sewage, mineralogical origin, and 

agricultural and industrial activities are the major causes.  
 

 Open wells of Kerala have the problem of bacteriological contamination. The open 

character of the wells and inadequate maintenance habits and use of buckets and rope to draw the 

water, kitchen waste and pit latrines with average family load factor (5 members) at a distance of 

less than 5 meter from wells are some of the factors which are found to be contributing to the 

bacteriological contamination. 

 

 The groundwater quality problems due to high fluoride content are reported from 

Palakkad and Alappuzha districts of Kerala. Fluoride content of 1.5 to 2.6mg/l is observed from 

the deeper aquifers tapping Warkali formations in the Alappuzha town. Fluoride content higher 

than 1 mg/l is reported from KWA wells, which are pumping drinking water to Alappuzha 

Municipality. Some of the deep wells in Palakkad district in Chitoor taluk and a few wells in 
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Kanjikode and Muthalamada area also reported to contain fluoride concentration greater than 1 

mg/l. In any water quality management plan, generally, four stakeholders are identified: 

government/local bodies, water suppliers, regulatory authorities and beneficiaries or consumers. 

The safety of the water supplies can be assured only through the coordination of the four 

stakeholders. Each stakeholder has to be given specific responsibility to efficiently manage 

drinking water from the source to the consumer. There are two competing risks involved in the 

management of drinking water sources especially in State like Kerala. They are groundwater 

protection and better sanitation. In urban areas, alternate supply may be available. In rural areas, 

alternative supply is limited and the development of alternative supply to rural households may 

be very expensive. 

 

 Water and sanitation infrastructure in Kerala is extensive and valuable. As per the 2001 

census data, 72% of households in Kerala depend on open wells for drinking purpose and only 

20% depend on piped water supply. The number of wells represents a massive investment of Rs 

4,500 crore. New investment in wells is being done through the Kerala Rural Water Supply and 

Sanitation Agency (KRWSA, Jalanidhi), and Swajaldhara programs that are facilitating the 

construction of community wells. Kerala also has the highest coverage of individual household 

latrines in India. The pathogenic pollution of open wells and bore wells due to latrines is 

increasingly becoming a threat to public health. It is a matter of concern that despite sustained 

public health activities there has not been any perceptible abatement of waterborne and water 

related diseases in the state during the last decade. According to the census data from 2001, 

Kerala held a total population of 31.8 million, rendering a density of 819 persons per sq.km. A 

majority of population reside on the coastal belt, with high population density. These areas 

commonly have a well density of around 250 open wells per sq.km. The majority of the latrines 

constructed in these areas are deep leach pit type, which, given the porous nature of soil 

accentuate biological contamination of these wells. Lack of adequate systems for solid and liquid 

waste management further adds to water contamination.  

 

 As most of the open wells do not have proper covers, the well pollution has been 

attributed either to contamination of entire aquifer or local contamination by bird droppings and 

other external means. The morbidity rates are high, especially considering diseases related to 

water and sanitation. More than 6 lakh people annually contract some form of gastrointestinal 

illness for which they seek medical help. One of the solution to solve the drinking water quality 

problems is developing a  risk management, which is   based largely upon HACCP (Hazard 

Analysis and Critical Control Point). Water Safety Plans (WSPs) provide a comprehensive risk 

management approach to ensure the safety of drinking water. A WSP identifies credible risks in 

the water supply system from the source to consumer, prioritizes those risks and puts in place 

controls to mitigate them. It also introduces processes to validate and verify the effectiveness of 

the management control systems put in place and the quality of the water produced. 

 

Water Quality Management 

 Water Safety Plans as a means of water quality assurance have been promoted by the 

World Health Organization (WHO) since the early 2000s and formally recommended in the 3rd 

Edition of the Guidelines for Drinking Quality published in 2004. The WSP approach, which 

emphasizes preventive management and process monitoring, stands in contrast to the 

conventional practice of relying on output water quality monitoring as a means for quality 

assurance.  Reliance on measuring various water quality parameters of the at the point of 

compliance is not timely enough to prevent consumption of non safe water and does not give 

sufficient information to identify the source of contamination (when, why and where it occurred). 

Instead it is proposed to introduce pro-active risk management which through monitoring of 

critical points at the water source, treatment, distribution to the consumer and end storage 
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contributes to timely detection and targeted action to prevent contamination. The Water Safety 

Plan concept was jointly developed by key drinking-water stakeholders, international experts and 

the WHO drawing on best practices. A Water Safety Plan provides a tool for drinking-water 

suppliers to manage the supply safely and simultaneously assists surveillance by public health or 

controlling authorities. The WSP includes detailed assessments and planning for 'all inclusive' 

risks and hazard mitigation with the highest possible health improvement effect. The plan can 

vary in size and complexity as appropriate for the situation, but commonly identifies one 

catchment area, its distribution system and consumption in one plan, focusing on the key hazards 

identified for the specific system. So far the WSP approach has been adopted into regulations by 

a number of developed and developing countries including Australia, the United Kingdom 

(England and Wales), New Zealand, Iceland, the Philippines, Nigeria,  while Jamaica, Vietnam 

Uganda, Ghana, South Africa, India, Bangladesh, Maldives, Jordan and some Pacific Island 

States are in the process of developing WSPs. For the process of establishing the plans, case 

studies have shown the importance of capacity building of communities, i.e. service providers 

and authorities.  

Sanitation 

 No single type of intervention has greater overall impact upon the national development 

and public health than does the provision of safe drinking water and the proper disposal of 

human excreta. The direct effects of improved water and sanitation services upon health are most 

clearly seen in the case of water-related diseases, which arise from the ingestion of pathogens in 

contaminated water or food and from insects or other vectors associated with water. Improved 

water and sanitation can reduce morbidity and mortality rates of some of the most serious of 

these diseases by 20% to 80%.Sanitation in most countries is severely neglected by both 

governments and households. The number of toilets per inhabitant is generally inadequate, with 

no guarantee that they are hygienic to use. Because of the lack of sanitation at a household level 

(or, in many cases, at any level), many people will use plastic bags, streets or other unhygienic 

places for defecation. The lack of access to water and sanitation has a severe effect on human 

health, exacerbates poverty and undermines economic development. It is estimated that at any 

one time nearly half the population of developing countries is suffering from health problems 

linked to inadequate water and sanitation. Approximately 4 billion cases of diarrhoea each year 

cause 2.2 million deaths, mostly among children under five – about 15 percent of all deaths of 

children under the age of five in developing countries. Lack of access to water and sanitation 

undermines economic and social development, due to the costs of disease, the unequal burden on 

women and children and the high costs of accessing water (in terms of time and money) that 

reduce people’s ability to secure other essential goods. Water shortages and unreliable access to 

water can reduce crop production and livestock health and can undermine the viability of 

businesses run by poor women and men, including home-based activities. In addition, without 

sufficient water, the ecosystem, for example the proper growth of trees and other flora necessary 

to prevent soil erosion, cannot be supported. 

 

Various components of sanitation include: 

 Personal hygiene 

 Safe disposal of human excreta 

 Solid waste management 

 Home sanitation and food hygiene 

 Community environmental sanitation 

 Safe handling of drinking water 

 Liquid wastemanagement 
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 In Kerala an average of 8400 tonnes of solid waste is being generated daily. The 

management of solid waste is creating lots of environmental problems in the Kerala State. The 

assimilative capacity of environment in Kerala is fast declining due to inadequate attention to 

environment, in general and sanitation, in particular. Thus, sanitation has emerged as a critical 

component in the sustainability of Kerala’s achievements. Suchitwa Mission under Local Self 

Government has come out with many strategies in connection with the total sanitation campaign. 

The concept of sanitation was earlier limited to disposal of human excreta by cess pools, open 

ditches, pit latrines, bucket system etc. Today it connotes a comprehensive concept, which 

includes liquid and solid waste disposal, food hygiene, and personal, domestic as well as 

environmental hygiene. Proper sanitation is important not only from the general health point of 

view but it has a vital role to play in our individual and social life too. Sanitation is one of the 

basic determinants of quality of life and human development index. Good Sanitary practices 

prevent contamination of water and soil and thereby prevent diseases. The concept of sanitation 

was, therefore, expanded to include personal hygiene, home sanitation, safe water, garbage 

disposal, excreta disposal and waste water disposal.  

 

 In many countries there exists a high prevalence of water and sanitation related diseases, 

causing many people, children in particular, to fall ill or even die. Improved hygiene practices are 

essential if transmission routes of water and sanitation related diseases are to be cut. Whereas 

appropriate hygiene education can bring about the intention to change hygiene behaviour, for 

most hygiene behaviours appropriate water and sanitation facilities are needed to allow people to 

transform intention to change into real change. Both hardware and software aspects are needed to 

bring about changes in hygiene behaviour. The hardware is the total package of sanitary 

conditions and facilities available in and around the school/local environment. The software is 

the activities aiming to promote conditions at school and practices of school staff and children 

that help to prevent water and sanitation-related diseases. Hygiene education primarily aims at 

changing behaviour toward good or safe practices in relation to personal, water, food, domestic 

and public hygiene. It also aims to protect water supplies and promote safe management of the 

environment, in particular the management or disposal of solid and liquid waste 

 

Water hygiene  

 The control of waterborne diseasesrequires a safe water source of a high quality and with 

enough water for the practice of general water hygiene, which will ensure that the water stays 

safe.  

 

 The control of water-washed diseases depends on easy access to large quantities of 

water and the motivation to use more water for personal hygiene, whereas the quality of 

the water used is less important.  

 The control of vector-related water-borne diseases depends on improved environmental 

hygiene and decreased exposure to the vector.  

 The control of water-based diseases depends on elimination of contact with the infected 

water source.  

 

Personal and Domestic Hygiene:  

 

Hand washing 
 

 Proper hand washing is one of the most effective ways of preventing the spread of 

diarrhoeal diseases. Pathogens cannot be seen on hands, and water alone is not always sufficient 

to remove them. Soap and wood ash are both cleansing and disinfecting agents when used with 
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water and can be used to kill pathogens on hands and utensils. The most important times when 

hands should be washed with soap and water are:  

 After defecating.  

 After cleaning a child who has defecated.  

 Before eating or handling food.  

Promoting good personal hygiene often requires that community members are mobilized towards 

this goal and awareness is raised about how to achieve it.  

 
Conclusion 

 

 The construction of safe and sustainable subsurface water exploitation, however, demand 

attention to the location both of the well and potential sources of contamination. For this purpose 

the ability to determine the travel distance and survival times of micro-organisms in groundwater 

is crucial to making right decisions. There are many site-specific factors that are known to affect 

the mobility of microbial contamination. Therefore, for ensuring safe water use, scientifically-

based assessment of water supply vulnerability, addressing key factors such as hydrogeology, 

land use patterns and well characteristics, is urgently needed. An effective water quality 

management should address challenges of chemical and microbiological contaminants. An 

integrated approach involving all key stakeholders needs to be evolved for a meaningful, 

effective and efficient way of providing safe water, while also guarding against environmental 

deterioration. The data collecting agencies may be separated from users of data - to avoid 

compromises in monitoring and enforcement. Enforceable rules to have desirable water quality 

standards are necessary for effective water quality management. The general public can only 

participate in decision making on environmental health issues if it has access to information. The 

development of a relevant public participation policy may be developed.  It is proper to establish 

a dialogue to understand what the public wants from the professionals and vice versa. This can 

be done through information, education, communication development and capacity building.The 

water quality monitoring responsibility may be decentralized and in due course of time may be 

entrusted with panchayats. The panchayats or local bodies should be equipped with basic 

laboratories to carry out basic water quality monitoring, provide low cost training, analytical 

services and supporting low cost mitigation options. 
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 Kerala is a state of south India where majority of the populations are using well water as 

the drinking water source. There are 65.95 lakhs households and 50 Lakhs wells enumerated in 

Kerala with density ranging from 120-150 wells per square kilometer (1). According to the minor 

irrigation census data by GOI   from 1993 to 2001 in Kerala an average 20,000 dug wells were 

constructed per year. The geoclimatic factors of the state are blessed with water plentyness .even 

then some part of the state experience severe drinking water problem. The average rainfall in 

Kerala is 3000mm/year with 60% during from south west monsoon and 25% during north east 

monsoon rest during a summer rains. 

 Due to the increased house density and restriction of land availability along with 

proximity to house hold toilets (86%) most of the well waters are contaminated. Due to structural 

problems and poor maintenance many of the wells become polluted and become unfit for 

drinking. Many of the published studies from rural (2) (Nedumkandam panchayath) urban 

(Calicut city) areas of Kerala (3) reported that the well water was grossly contaminated by 

human activities with faecal coliform. In rural area it is positively correlated with density of 

houses and in urban area it is positively contaminated by average rain fall (2, 3). The level of 

contamination with E. coli was maximum in monsoon season (4) (Thankappan KR 2002).  

Corresponding this the seasonality of water borne disease were very well documented 

(Jayakrishnan) 

 During the last ten year period the prevalence of diahrroeal disease in Kerala has reported 

a reduction of more than 90%. Even then many sporadic out breaks were reported (5). Many 

point source out breaks “of water borne diseases reported recently from different districts of 

Kerala (Hepatitis A – Kunnam kulam 2005, Angadipuram 2008, Thrissur 2009)   attributed to 

“well water “showed us the importance of the problem in Kerala. 

 

 During the 11
th

 plan period (2007-12) the state government gave undue importance to 

protect, preserve and renovate our traditional resources of well water (9). Safe drinking water is 

the basic element of “primary health care” which is the key to the attainment of “health for all” 

by WHO (Alma Ata declaration). Water is not just an environmental component but an essential 

requirement for life. Only 3% of water in earth is fresh .97% is in the oceans and 1% accessible 

to human. India uses 90% of water for agriculture, 7% for industry and 3% for domestic 

purposes. ((10).6% of DALYs lost in developing countries attributed to unsafe water (World 

health Report 2002). According to the NFHS III data 88% of households in India have access to 

an improved source of drinking water, with access in urban areas being higher than in rural areas 

(95 percent and 85 percent respectively). An improved source of drinking water includes, in 

addition to water piped into the dwelling, yard or plot, water available from a public tap or 

standpipe, a tube well or borehole, a protected dug well, a protected spring, and rainwater. The 

most common improved source of drinking water for urban dwellers is piped water: 51 percent 

of households use water that is piped into their living area and 20 percent use a public tap. On the 

other hand, only 28 percent of Households in rural areas have access to piped water. Most people 

(53%) in rural areas obtain their drinking water from a tube well or borehole; however, one in 

eight rural households get their drinking water from unprotected wells or springs.. Half the 

households in India reported having drinking water on their premises, 37 percent of households 

do not have water on their premises. (11) An open well is a pit dug out in the ground to reach the 

water level (12). People had been using dug well as a source of drinking water for millennia our 
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ancestors considered well as sacred and it was a place of social gathering. Even now village 

people love taste of well water and are adapted to it (8). 

 

Material Method: 

 

 Study was conducted at Kozhikode district. According to the state environment report 

Kozhikode has a well density of 258 per square km with average withdrawal of 800 liter per day. 

(1) 

 

Result and Discussions: 
 Total survey was done in 330 house holds and 1756 members with average 5.3+2 

members. 

.The source of drinking water; In 75% of the house holds the source of drinking water was own 

dug well. 

Table .1.Sources of drinking water –Comparison with state. 

 

 Own well  Public tap Unsafe source 

Kerala 1987* 53.8 8.5 34.1 

Kerala 1996* 65.1 7.5 27.3 

Kerala 2004* 51.5 9.3 16.3 

Kozhikode 64.4 17.4 18.2 

Mavoor 75.8 13.3 Public well -6.1 

Others -4.8 

* KSSP- (5). 

 

Drinking water: 
 

The basic physiological requirement of drinking water is estimated to be 2 liter per day. In India 

40 liter per capita per day is the target to be achieved by the Government/ drinking water 

missions. Though the well water drawn from the depth of the ground which is free of human 

pathogens the contamination can not be rule out. So it is advisable to treat water before 

consumption either by boiling, using chemicals or mechanical methods like filtering.84% of the 

house holds drink water after boiling and only a few  consume water without any treatment 

 

Table .1.Comparison of water treatment practice of study area with India. 

 

Method  Mavoor India Urban* India Rural * India Total* 

Boil 82.4 16 7.7 10.4 

Use Alum 0 2.1 0.9 1.3 

Chlorine/Bleach 0 2.2 2.4 2.3 

Strain with cloth 0 19.1 15.4 16.6 

Ceramic/sand filter 0 13.4 3.3 6.6 

Electronic purifier 0 3.4 0.1 1.2 

No treatment 17 51.0 72.7 65.6 

* NHHS III (11) 

 

Water borne disease (WBD). 
 

Water borne disease were reported from 23% families  during last one year recall period and  the 

incidence was 78 per 1000 population /year.  In a state wide study it was reported as 84 per 1000 

(14).Water borne disease are classified as follows (WHO). 
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Table 2.Classification of water borne disease. 

 

Type  Remarks Diseases 

1. water borne (Direct) Agent in water ADD, Dysentry,Cholera,Typhoid, 

Hepatitis, Leptospirosis. 

Amoebiasis.etc 

2. water based The intermediate  

Host in water 

Schistsomiasis, guinea worm 

3.Water related Vector breed in water Malaria,Dengue,Chickungunya 

Filariasis. 

4.Water washed  Water scarcity Scabies, Skin infection, Trachoma. 

 

Type of Water Borne Disease among the households 
 

23% of the families have reported any of the WBD during the last one year period. Compared to 

APL families the disease incidence rate (19%) was higher in BPL families (31%) proving the 

socioeconomic determinants of morbidity. The most common diseases is ADD –Diahrroea.17.% 

of the houses have incidence of Diarrhea the details are shown in the fig .1. 

 

Fig .1 Distribution of reported water borne disease 

 

 

 

 

 

 

 

 

 

 

 
 

The source of drinking source have statistically significant association with the prevalence of 

water borne disease.(p =0.02). Those who are having own well have low incidence of WBD 

compared to those who are using public well or public tap. Those with drinking water scarcity 

the incidence is 50%, the factor have to be considered seriously by the policy makers 

 

Prevalence of water borne disease with type of water sources. (P =0.02) 

Own well: 16.8%  Public well: 40%  Public tap: 41%  others: 50% 

 

Most of those affected with WBD belongs to children or younger age groups who spend most of 

the daytime away from home at educational /working place and consuming water and food from 

there. The probabilities of contracting disease from outside sources are high. The previous cohort 

study from Kerala reported that relative risk of outside food/eating and no hand washing after 

toilet use was more associated with diarrhea (4).The association and correlation of water borne 

diseases with the important study variables are depicted in the table-3 below. Majority of the 

households have access to drinking water and the main source was dug well. The chances of 

contaminations were high due to proximity of pollution sources. While constructing well the 

concept of “sanitary well” should be included in the structure. Protection and maintenance of 

“dug well “should be the thrust area in IEC and BCC programmes. The structural factors of the 

well like parapet, platform, inner lining, net and the healthy behaviours like chlorination of well 
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and boiling drinking water were found to have association with WBD and have got some 

protection from WBD. 
 

Table 3. The relation of water borne disease with the status of well 
 

Time trend of reported water borne disease in Kerala  

 

As the Bulletine published by the Integrated disease surveillance programme (IDSP) in 2011 

Kerala the incidence of major water borne diseases reported in IDSP were given in the table 4. 

below. 

Table :4. Time trend of reported water borne disease in Kerala 

 

Diseases  2006 2007 2008 2009 2010 

Lepto spirosis  1821 1359 1305 1237 1016 

Hepatitis A 6285 5350 6963 7844 5181 

Typhoid 5417 3160 1890 2632 2529 

Acute Diarrhoea  370486 361882 310582 379078 366299 

Cholera  12 6 6 24 3 
 

A study conducted by the author among working women in unorganized sector at Thrissur 

district – Kerala gave the following results (13). For the 90% of women toilet facilities were 

available at workplace and out of these only 82% hade round the clock water availability.  17% 

were not utilizing toilet facility at work place ; the main cause was non availability of water. It 

was noted that due to non availability of gender friendly toilets women are either postponing 

urination or reduce their water in take leading them to urinary tract infection .The prevalence of  

reproductive tract illness among them were 40.5%  during last one year period ( 95% CI 29.3- 

52.6%) and the estimated episodes were 107 per 100 women per year. The relative risk of getting 

infection due to absence of water availability was 2.11 and toilet was 2.17. 

 

The prevalence of  illness were given below. 

 

Urinary tract infection : 20.3% 

Burning sensation during urination : 27% 

Itching at the genital area: 08% 

Discharge per vagina : 19%. 

 

Water quality and availability are important determinants of health and the main victims were 

women. 

Attributes  

1.Structure of the well 

Attributes Present 

Water borne disease 

Prevalence 

Attributes absent  

Water borne disease 

Prevalence  

Parapet  18.34% 29.0% 

Platform  23.5% 30.2% 

Inner lining 21.3% 21.4% 

Net /Cover  20.9% 25.3% 

Distance from 

Septic tank >15 meter 

22.0% 22.0% 

Motorised well  20.16% 21.05% 

2. Social ,behaviour    

Boiling  14.3% 25.0% 

Chlorination <1 year 18.8% 37.8% 

Socioeconomic BPL 30.9 APL 19.3 
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