Chapter 6: Understanding Food Hazards
• Foodborne illness
§

Extent of problem

§

Effect on health

§

Economic cost

• Food hazards
§

Types of hazards

§

Sources of food hazards

§

Adverse health effects

§

Measures to reduce exposure

• Food allergies
§

What is food allergy?

§

Common food allergens

§

Managing allergies

• Water and sanitation
§

Potable water

§

Open defecation

§

Good Practices

61

Chapter 6: Understanding Food Hazards
‘If it is not safe, it is not food!’ Food nourishes our body and is vital for survival. If food
becomes contaminated with substances that are harmful for our health, then it becomes
unfit for human consumption. Such food can lead to debility, illness and even death. The
public health impact of contaminated food is borne out by the facts that 1 in 10 people
worldwide fell ill after consuming contaminated food in 2010 (WHO 2015). An
understanding of the different types of food hazards, how they enter the food chain and
how food can turn from being a source of sustenance to a health hazard is important for all.
Equally important is to learn about how we can reduce our exposure to these hazards.
Food allergens are another type of hazard present in foods. Severe reactions to certain
ingredients in food can be fatal and hence one must be aware of foods which contain these
allergens and understand how to avoid consuming them. One of the major sources of
foodborne illness is contaminated water. Ensuring potable water for all is a challenge in a
big country like India with a diverse geography. Sanitation has also been linked with the
health status of the population as poor hygiene breeds infections and dilutes efforts being
put in for providing safe and wholesome food for all.

Foodborne illness
Intake of food contaminated with microbes or chemicals can lead to illness and even death.
Lack of adequate hygiene and sanitation is primarily responsible for food becoming
contaminated with microbes. Chemicals may either be added intentionally to foods or may
enter unintentionally because of poor agricultural or manufacturing practices. Food can
become contaminated at any point during slaughtering or harvesting, processing, storage,
distribution, transportation, preparation and consumption.
Extent of problem
In a report, WHO has provided the first-ever estimates of the global burden of foodborne
diseases. The report presented the burden of foodborne diseases caused by 31 foodborne
agents (bacteria, viruses, parasites, toxins and chemicals) at the global and regional levels.
An estimated 600 million, almost 1 in 10 people in the world fell ill after eating contaminated
food and 4,20,000 died in 2010. Children under 5 years of age carry 40% of the foodborne
disease burden, with 1,25,000 deaths every year. Diarrhoeal disease agents were the
leading cause of foodborne disease burden in most sub-regions, causing 550 million
people to fall ill and 2,30,000 deaths every year (WHO, 2015). In India most foodborne
illnesses go unreported. Media reports outbreaks only if a large number of people are
affected and usually these reports are only from urban areas. The analysis of Integrated
Disease Surveillance Programme (IDSP) data from 2011-16 shows food-borne outbreaks
constituted nearly half of all reported outbreaks in India (NCDC, 2017).
Effect on health
Unsafe food creates a vicious cycle of disease and malnutrition, particularly affecting
infants, young children, elderly and the sick. Illness can result from consumption of food
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which is contaminated with chemicals or microbes. Repeated episodes of illness can
adversely affect the nutritional status resulting in a state of malnutrition. Malnourishment
further brings down the immunity level making individuals susceptible to infections!
Food borne diseases can be of two types – food poisonings or food infections. Food
poisoning is caused by the ingestion of toxins produced by a microbe, plant or animal or
ingestion of a toxic chemical. Food infection is caused by the entry of a microbe into the
body through ingestion of contaminated foods and the reaction of the body to them or to
their metabolites. Infections are usually transmitted from person to person through the
faecal-oral route. Poor personal hygiene, cross contamination from raw foods to cooked
foods, touching food with bare hands, all facilitate transmission of microbes. Intoxications
are more a result of inadequate cooking of foods and cooked foods being stored at room
temperatures, allowing microbes to multiply and produce toxins. Intoxications can’t be
transmitted from person to person.
Most foodborne illnesses reported have been due to biological hazards. Microbes like
bacteria, fungi, virus and protozoa have been implicated in different food borne disease
outbreaks. Some are mild episodes with gastro-intestinal symptoms while others can be
fatal.
A large number of chemical hazards in food could lead to illness and even death. People
can be exposed to low levels of these chemicals over an extended period of time (chronic
exposure) resulting in diseases like cancer, neurological disorders, etc. Acute outbreaks of
chemical poisoning only occur when a large dose of the toxin has been consumed at a
single time point or for a short while.
Foodborne illness outbreaks have been reported from several parts of the country for
instance, when pesticides have been inadvertently used as a food ingredient during
cooking. Symptoms have ranged from gastrointestinal (abdominal cramps, vomiting) to
neurological resulting in death. Shellfish poisoning is another example of acute poisoning.
Paralytic shellfish poisoning causes the most severe symptoms of all the shellfish
poisonings. This is due to the presence of a toxin known as Saxitoxin. Within half an hour of
consumption the initial symptoms of numbness and tingling in the extremities appear which
soon spread to the whole body causing loss of co-ordination and inability to move, speech
defects, nausea and vomiting. If the respiratory system is affected, it may lead to death.
Pufferfish poisoning or blowfish poisoning is caused by Tetrodotoxin, a neurotoxin which is
one of the most poisonous substances found in nature. Its consumption can result in death
in as few as 20 minutes of ingestion. Mushrooms are also referred to as toadstools coming
from the German word Todesstuhl, meaning death's stool. Symptoms of mushroom
poisoning can include hallucinations, sweating and shortness of breath. Some varieties of
wild mushrooms are highly poisonous and can lead to death.
Economic cost
Foodborne diseases impede socioeconomic development by straining health care
systems, and harming national economies, tourism and trade. The economic
consequences of a food borne illness are also massive involving money spent on medical
treatment, decrease in work capacity due to weakness after a food poisoning episode and
loss of man hours spent away from work. Foodborne diseases resulted in a burden of 33
million DALYs (Disability Adjusted Life Years) in 2010 (WHO, 2015). According to the World
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Bank (2018), food borne diseases cost India about $28 billion (Rs1,78,100 crore) or around
0.5% of the country’s gross domestic product (GDP) every year.
Food supply chains now cross multiple national borders. Rejection of food exports as a
result of contamination can lead to a huge loss of business. In 2010, there were 240
rejections of agrifood products exported from India by the European Union (EU) and 1023
rejections by the US. The fish and fishery products losses were estimated at 2 million US
dollars and herbs and spices losses at 1.4 million US dollars in 2010 due to rejection by the
EU (UNIDO, 2015).
Thus, to reduce the economic burden, India needs to invest in ensuring robust food safety
systems.

Food hazards
A food-borne hazard is a substance or organism which can increase the risk of illness or
adverse health effects when present in a food item. These hazards can be of different
types.
Types of hazards
Food hazards can be classified as:
•

Physical

•

Chemical

•

Biological

Physical hazards include items like straw, husk, chips of stones, bone, shards of glass, iron
filings, etc. anything physically present in food which can cause damage to our teeth when
we bite the hard substance or irritate/damage the gastrointestinal tract in case it is a sharp
object.
Some foods like tea leaves and semolina (suji) are processed in between iron rollers. As a
result, small iron filings scrape off the rollers and may get mixed with these foods.
Unintentionally several harmful things may find their way into our food and drink like shards
of glass from the mouth of a bottle or cup/glass, bits of plastic/porcelain from chipped
cutlery, bits of straw or tiny stones in grains, etc.
Chemical hazards as the name suggests are chemical substances which may enter food
via different routes and are harmful for our health. These include residues of pesticides,
drugs administered to animals (veterinary drug residues), heavy metals, toxic chemicals
naturally present in plants and animals, chemicals which leach out of packaging material or
food contact surfaces and chemicals which get formed during cooking or processing.
If a crop has recently been sprayed with a pesticide, a suitable time gap should be given
before the crop is harvested depending on how long it takes for the residues of the
pesticides to dissipate. Pesticides even in small quantities can prove to be hazardous as
our body finds it difficult to excrete them. These tend to accumulate in our bodies and have
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been known to cause cancer, birth defects, liver damage, reduced sperm count, sterility,
miscarriage and nerve damage.
A variety of veterinary drugs are used to raise and maintain livestock like antimicrobials to
treat infections, hormones to stimulate growth or increase milk production etc. When
treating livestock with any veterinary drug it is important to wait for a specified period of
time till the drug residues are out of the animal’s system before milking or slaughtering the
animal. Residue laden milk, meat and eggs especially antibiotic residues may result in the
development of resistance to the antibiotic. Allergic reactions in sensitive people have also
been reported. The food industry is also adversely affected as these residues interfere with
the bacterial cultures used to make cheese, curd and other fermented products.
Metals like arsenic, antimony, aluminium, cadmium, chromium, copper, lead, mercury,
nickel and tin released as untreated effluent by several industries, mines, or by volcanic
eruptions, etc. into the seas and rivers or simply buried in soil can enter the food chain and
lead to serious harm. Plants take up these metals from the polluted soil and water. Sea and
river fish may get contaminated with the metals. Metals may also enter food from metallic
cans and containers in which the food is packaged, stored or cooked. Acidic conditions in
the food products may cause the surface layer of the containers to dissolve. Some of these
metals, especially the heavy metals like mercury and lead can be very toxic. They can
damage our vital organs like brain, liver, kidneys, etc. and seriously affect the nervous
system.
A wide range of other chemical hazards can find their way into our food. Plastics are
widely used in food processing equipment, utensils, and as packaging material. In their
manufacture, numerous additives like plasticizers are used. In addition, the polymerization
process may leave trace quantities of residual monomer or low-molecular-mass polymer in
the plastic. Bisphenol A (BPA), phthalates and polychlorinated biphenyls (PCBs), used for
making plastic equipment or plasticisers, coatings or lubricants, can leach out into food and
water. They are very harmful for our body, affecting the action of natural hormones in the
body (endocrine disruptors). They are also potentially carcinogenic (cancer causing).
Dioxins are a group of chemicals which are persistent organic pollutants being formed as a
by-product of industrial processes and can have a broad series of toxic effects. The
production of toxic chemicals in foodstuffs through processing is a recently discovered
phenomenon, for instance, formation of acrylamide, polycyclic aromatic hydrocarbons
(PAH), advanced glycation end products (AGEs), heterocyclic amines, nitrosamines, etc. in
food by traditional cooking methods at high temperatures such as baking, frying, grilling
and roasting.
Foods also contain a wide range of natural chemical compounds which may act as
toxicants or anti-nutritional factors which interfere with the way our body utilizes nutrients.
The harmful effects of consuming these range from mild symptoms of gastric distress to
even death. Some examples of naturally occurring toxicants are seafood toxins,
biogenic amines, alkaloids and toxic amino acids. Shellfish poisoning, epidemic dropsy and
lathyrism are some of the disease conditions arising out of consuming foods containing
these natural toxins. Some of the chemicals which act as anti-nutritional factors are
trypsin inhibitors, phytates, oxalates, tannins and cyanogenic glycosides. They interfere
with the absorption or utilization of nutrients by our body. Sometimes chemicals are
intentionally added to foods for a technological purpose like to impart colour and flavour to
the food, to increase the shelf life of the food or to impart desirable texture to the finished
food product. These chemicals are known as food additives and these can turn
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problematic when they are consumed in large quantities as some additives like
preservatives and colouring agents have been associated with allergic reactions in
sensitive people. The malpractice of adding inferior quality ingredients and masking their
use with the help of additives is also widely prevalent in India. These inferior quality
ingredients are called adulterants, and at times can be very toxic mostly because of the
use of inedible substances.
Biological hazards include microbes like bacteria, viruses, fungi, protozoa and helminths
which can lead to several food borne illnesses (Figure 1).

A. Bacteria

D. Yeasts

B. Mold

C. Virus

E. Protozoan

F. Worm

Figure 6. 1: Biological hazards present in food

Sources of images:
http://www.dpd.cdc.gov/dpdx/HTML/ImageLibrary/Trichinellosis_il.htm
https://commons.wikimedia.org/w/index.php?curid=1069017
https://commons.wikimedia.org/wiki/File:Ameba_002.jpg

https://commons.wikimedia.org/wiki/File:Coli3.jpg
https://commons.wikimedia.org/wiki/File:Norovirus_virions_white_background_NIH_21348.jpg
https://commons.wikimedia.org/wiki/File:Schimmelmandarijn.jpg
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Bacteria are single- celled organisms present all around us in the soil, water, dust and air as
well as present in our body. Some bacteria are useful to man helping us digest food,
synthesize vitamins, preventing the growth of bad microbes, and also helping in
preparation of fermented products like idli-dosa, dhokla, etc. and beverages (wine, apple
cider, etc.). Other bacteria however can be harmful. Consumption of food contaminated
with bacteria and their toxins makes us ill. Some diseases caused by bacteria include
typhoid, cholera, diphtheria, dysentery, etc.
Mold or Fungi are typically multicellular and filamentous. The mass of intertwined filaments
growing on the surface of food is visible to the naked eye. Sometimes this may be coloured
- green, blue-green, yellow, orange, pink, lavender, brown, gray, black, etc., the colour being
used to identify the type of mold. Molds can be problematic for man and animals as some of
them produce toxic substances known as mycotoxins. Aflatoxin, a mycotoxin, has been
implicated as a cause of liver damage and cancer. Ergot alkaloids cause Ergotism, a
disease with symptoms of nausea, vomiting, giddiness and sleepiness. Fumonisins have
resulted in a fatal disease in horses and in humans it has been linked to cancer of the
oesophagus.
Yeasts, which are unicellular fungi, can cause spoilage of food products for instance
various species of the genus Candida lead to spoilage of butter, margarine and foods high
in acid and salt. Torulopsis spp. ferments lactose and may spoil milk products.
Viruses can only be seen with the help of powerful microscopes like electron microscopes
because of their minute size. They require living cells to grow and reproduce and hence
sometimes are referred to as obligate intracellular parasites. Viruses cause diseases not
just in humans but also plants, animals and other microorganisms. When not inside a cell,
viruses exist as independent particles known as virions.
Several viruses have been known to cause diseases in humans. Viruses that infect our
intestinal tract are shed in extremely high numbers in the faeces of infected individuals and
current sewage water treatment practices fail to ensure the complete removal of these
pathogens. We are exposed to enteric viruses through various routes: shellfish grown in
contaminated waters, food crops grown in land irrigated with wastewater and/or fertilized
with sewage, sewage-polluted recreational waters (like swimming pools, water rides in
parks) and contaminated drinking water. These viruses cause a wide variety of illnesses in
man like hepatitis A, gastroenteritis and poliomyelitis.
Worms or helminths live like parasites in their host which can be an animal or man. Some
examples of worms which can cause serious illnesses in man are round worms,
tapeworms, hookworms and threadworms. Several worms can get entangled and cause
intestinal obstruction, which may need to be surgically removed. Proper cooking of food
can destroy the eggs of the worm. Other preventive measures involve maintaining a high
standard of hygiene especially when handling food.
Protozoa are single- celled organisms. The most important disease-causing protozoan is
an amoeba called Entamoeba histolytica which causes amoebic dysentery. Faecal
contamination of food (especially raw vegetables) and water aids in spreading infection.
Prevention of enteric infections lies in safe disposal of human excreta and simple hygienic
practices of washing hands before eating or handling food and after a visit to the toilet.
Food handlers whether at home or in the commercial setting like hotels and restaurants,
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should be periodically examined for enteric infections and should also be educated about
basic practices of personal hygiene.
Sources of food hazards
Waste from our homes, offices and industries (detergents, soaps, pesticides, discarded
batteries, effluent of factories, heavy metals, etc.) is disposed daily either into our rivers and
seas or buried on land. Smoke from industries as well as exhaust fumes from vehicles and
machinery pollute the atmosphere. These toxic chemicals present in the soil, water and air
are taken in by the plants and by land and marine animals. Animals feeding on these plants
accumulate these harmful chemicals and hence the meat, milk or eggs we get from these
animals gets contaminated. Man being on top of the food chain consumes both
contaminated plants as well as animals (Figure 2).

Figure 6. 2: How the contaminants enter the food chain

Adverse health effects
Symptoms are usually restricted to the gastrointestinal tract – nausea, vomiting, diarrhoea
and abdominal cramps, but may also become systemic if the infection/toxin travels to other
parts of the body, sometimes resulting in death (Table 1). Dehydration is a cause of concern
especially in small children leading to a lot of deaths.
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Table 6. 1: Microbes associated with different symptoms of foodborne diseases

Symptoms/ Toxic effects

Microbes implicated

Diarrhoea

Vibrio cholerae, Campylobacter spp., Bacillus cereus,
Cryptosporidium spp., Entamoeba histolytica, E. coli, Giardia
spp., Norovirus, Shigella spp., Salmonella spp. (nontyphoidal), Staphylococcus aureus
Salmonella enterica Typhi and Paratyphi A
Listeria monocytogenes, E.coli, Staphylococcus aureus,
Vibrio parahaemolyticus, Campylobacter
Listeria monocytogenes, Salmonella spp, Enterobacter spp.
Brucella spp., Toxoplasma gondi, Taenia solium
Hepatitis A virus

Enteric fever
Septicemia/ sepsis
Meningitis
Neurological symptoms
Hepatitis (inflammation in liver)

A large number of chemical hazards in food could lead to illness and even death. Table 2
lists some of these chemicals and the possible toxic effects that they could produce.
Although short term exposure to a large dose of these chemicals could lead to severe
reactions and even death, the larger public health problem lies in effects of chronic toxicity.
People are exposed to low levels of these chemicals over an extended period of time
resulting in diseases like cancer, neurological disorders, etc.

Table 6. 2: Toxic effects of chemical hazards

Hazard

Toxicity

Pesticide residues

Cancer, birth defects, liver damage, reduced sperm count,
sterility, miscarriage and nerve damage
Resistance to the antibiotic, allergic reactions, interference
with the bacterial cultures which are used to make
fermented foods
Damage vital organs like brain, liver, kidneys, etc. and
seriously affect the nervous system
Hormonal disturbances (endocrine-disruption), potentially
can cause cancer, reduced mental development and
suppressed immune reactions
Increased oxidative stress and inflammation, potentially
carcinogenic

Veterinary drug residues

Heavy metals
Chemicals leaching from
containers, equipment (BPA,
phthalates, PCBs)
Chemicals produced during
cooking/processing (AGEs,
nitrosamines, acrylamide, etc.)
Dioxins

Naturally occurring chemicals

Some of them are known to cause cancer in humans, have
also been linked to severe effects on the brain, reproductive
and immune systems
Konzo (paralytic disease from eating cassava), Lathyrism
(paralytic disease from eating khesari dal), Shellfish
poisoning
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Measures to reduce exposure
Food needs monitoring right from the level of the primary producer up to the end consumer
to ensure safety. This approach is referred to as the ‘farm to fork approach’. Most of the
diseases are transmitted person to person by the faecal-oral route. Humans are a reservoir
of infectious microbes and may be excreting millions of disease-causing bacteria and
viruses. Due to improper personal hygiene practices, like not washing hands before
handling food, or poor environmental sanitation like open defecation, these microbes
excreted by carriers may reach others through food and water.
The principal means of prevention of outbreaks of food poisoning include prevention of
contamination of the food. This is achieved by general methods of maintaining hygiene and
sanitation.
At the farm level the farmer needs to follow good agricultural practices (GAP) so that food
does not become contaminated with pesticides, mycotoxins and heavy metals. The dairy
farmer or the animal rearer similarly needs to maintain his livestock/fish/poultry and adopt
good veterinary practices (GVP) to avoid residues of drugs and other contaminants in his
produce. Good manufacturing practices (GMP) at the secondary level of processing foods
in the industry, go a long way in ensuring that food is free from physical, chemical and
microbial contaminants. Tamper proof packaging, storage at appropriate temperatures
and appropriate handling practices are important.
At the consumer level, personal hygiene plays a major role in the transmission of germs
and perhaps is responsible for most of the food poisoning outbreaks. Dirty hands
especially have been recognised as one of the most important sources of contamination.
Sanitation of not just the kitchen and food storage areas but also surrounding areas is
important. This is because pests from these areas can easily enter the kitchen bringing
disease causing germs.
Keeping the environment clean is vital. This starts by choosing an appropriate location for
the kitchen or food service establishment. The surrounding areas have to be clean with no
garbage dumps, open drains or other sources of pollution in close proximity. The kitchen
should be constructed in such a way that pests cannot gain entry through the walls, floor,
windows or doors. Screens on doors and windows and traps in drains help to keep pests
like rodents and insects out. There shouldn’t be any places which can harbour pests inside
or outside the kitchen.
Special precautions need to be taken to reduce the exposure to chemical contaminants
which will be dealt with in detail in the next chapter. In general purchasing food from trusted
sources, thoroughly washing all foods like grains, fruits and vegetables before cooking and
consumption, using appropriate utensils, containers for cooking and storing food and using
appropriate cooking methods can help reduce different types of physical and chemical
contaminants in our food.
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Consumer Guidance: Formalin in Fish
Formaldehyde is not permitted to be added to preserve fish. Consuming fish adulterated with
formaldehyde can be harmful for health as it may cause abdominal discomfort, vomiting, renal injury
etc. Formaldehyde is water soluble and washing the fish thoroughly in water will reduce the content
of the chemical. Cooking thoroughly at temperatures above 75⁰C also decreases the formaldehyde
content as it is volatile. Consumers can also test for adulteration with formalin using the rapid
detection kit ‘CIFTest’ developed by ICAR-CIFT. It is advisable to purchase the fish from reliable
sources.
https://fssai.gov.in/upload/uploadfiles/files/Guidance_Note_Formaline_Fish_20_07_2018.pdf

Food allergies
Some people show abnormal responses to certain foods ranging from breaking into a rash
to breathing difficulties and even death. Let us understand how the same food which others
can safely eat, can become a hazard for these individuals.
What is food allergy?
When the body's immune system overreacts to some specific foods it is termed as a food
allergy. The substance to which the body reacts is referred to as an allergen. When an
allergen is consumed, the body’s immune system identifies it as a threat and counters it
with release of antibodies. In most cases the allergen is a protein found in the offensive
food.
Food allergies affect both adults and children. Prevalence of food allergy in preschool
children in developed countries was reported as 10% and that in developing nations like
India as 7% in a global survey (Prescott et al., 2013). With a population of more than a billion,
such high prevalence rates would mean millions of people being affected and food allergy
becoming a huge public health problem. Some estimates suggest up to 3% of Indians
(mostly those under the age of 40) may already have food allergies. Around 30,000
emergency hospital treatments and 100 to 200 deaths per year could be attributed to food
allergies. Up to 3 million Indians may have peanut allergy alone (Gazzola, 2010).
The allergic reactions can be triggered by ingestion of even minute quantities of allergenic
food. The symptoms which may appear can be from mild to severe. Symptoms of food
allergy include:
•

Itching or swelling in your mouth

•

Vomiting, diarrhoea, or abdominal cramps and pain

•

Running nose, sneezing and watery eyes.

•

Hives or eczema

•

Tightening of the throat and trouble breathing

•

Chest tightness as in severe asthma
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•

Hypotension

•

Loss of consciousness, confusion, coma

Anaphylaxis - Anaphylaxis is a severe allergic reaction that is rapid in onset and may cause
even death. Not all allergic reactions will develop into anaphylaxis. However, early signs of
anaphylaxis can resemble a mild allergic reaction. These can quickly progress to life
threatening symptoms such as•

breathing difficulties

•

trouble swallowing or speaking

•

dizziness or fainting

Food intolerance happens when unpleasant symptoms (usually gastrointestinal) occur
after eating a substance, which the body cannot handle because the digestive system does
not produce sufficient quantities of an enzyme/chemical, which is needed to break down
the food and aid digestion. A common example is that of lactose intolerance in which an
individual’s digestive system lacks the enzyme lactase. Symptoms include bloating,
diarrhoea and abdominal cramps. Lactose intolerance is distinct from allergy to milk
proteins in which individual’s immune system may react to bovine milk proteins. Gluten is a
protein found in cereal grains like wheat, rye and barley. People may develop an allergy to
gluten and hence wheat.
Common food allergens
The foods that most often trigger allergic reactions include fish, shellfish, peanuts, tree
nuts, eggs, milk, soy, and wheat. In infants the cow’s milk may cause allergic symptoms like
bloating, diarrhoea etc. Early introduction of other foods in infancy may also be responsible
for development of allergic reactions especially if there has been family history of some
food allergy.

Lactose Intolerance
Lactose intolerance is common digestive problem where body is unable to digest lactose, or milk
sugar found in milk and dairy products. Individuals suffering from lactose intolerance may
experience symptoms like diarrhoea, flatulence, abdominal pain and/or abdominal distension.
Lactose intolerance can be diagnosed with a breath or blood test. Lactose breath test is the
preferred method as it is a non-invasive and simple method. It measures amount of hydrogen
and/or methane in end expiratory breath. Patient is asked to breathe into balloon-type container.
Then, asked to drink 25g lactose dissolved in 250 ml of water. Samples of breath are collected at
set time intervals, hydrogen and methane levels are checked. Normally, very little hydrogen and
methane are there in breath. Raised hydrogen and/or methane in breath indicates lactose
intolerance. Limiting intake of lactose is the main treatment for lactose intolerance. Curd is usually
better tolerated than milk. This is because the bacteria which ferment milk convert the lactose into
lactic acid, performing the function of the missing enzyme lactase.
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Managing allergies
Near about 40% of food allergies in children subside by the age of five years. As soon as a
food allergy is identified foods having the particular allergen should be excluded from diet
(elimination diet). Re-challenge (i.e. introducing the allergenic food again into the diet) after
one year can be done as most of the allergies abate with time. Nuts, peanuts and seafood
allergies are particularly persistent and can be re-challenged at 4 to 8 years interval.
Some allergies like from peanut and sea foods may cause anaphylaxis even on
consumption of very small quantities leading to death. Individuals with a history of such
allergies should observe caution while eating out and having packaged food. They should
carefully check the food labels and ingredient information on the food products to avoid
ingestion of food they are allergic to. According to the new regulations it will be mandatory
for packaged food products to declare on their labels the presence of any ingredient which
can cause food allergies.
Most Indian dishes are a combination of several ingredients. It is very important for people
with allergies to be aware of the composition of dishes and avoid foods which contain
allergens. They should also inform and alert the staff in restaurants so that the correct
selection of dishes can be made. They should keep a note about their allergic condition on
their person for medical help during emergencies resulting from inadvertent consumption
of the allergenic food. In India many people are not aware about their allergies or food
sensitivities. They need to be aware of these as an adverse reaction can be fatal.
Exposure to food antigens in early infancy is likely to lead to hypersensitivity. The risk of
food allergy can be reduced by delaying the introduction of solid foods to an infant until
after 6 months of age. Up till six months exclusive breastfeeding should be encouraged as
mother’s milk is easy to digest and is tailor-made for the infant. Cow’s milk can however
cause allergic reactions in sensitive infants.
Food allergy awareness among public, health officials and individuals involved in food
processing is an important step towards prevention of adverse reactions. In order to
manage allergen risks, manufacturers need to have a thorough knowledge of the allergenic
ingredients and possible contaminants in a food product. Proper cleaning of equipment
after using potential allergy causing foods should be done as to avoid unintentional
contamination of other foods.
In schools, offices and colleges the canteens should clearly mention the ingredients of the
dishes prepared. Anti-allergy medication should be kept in medical kits in these institutions
to give first aid to individuals who accidently consume an allergen.
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Gluten Sensitivity and Celiac Disease
Gluten is a protein found in wheat, rye and barley. Some individuals may show a heightened immune
response to gluten. Celiac disease is a chronic inflammatory disorder of the small intestine
triggered by consumption of gluten in genetically predisposed individuals. Symptoms include
chronic diarrhoea, poor weight gain, growth retardation, irritability and damage to the lining of the
small intestine because of which absorption of nutrients is adversely affected. People having this
condition need to eat a gluten-free diet. They should read labels carefully and look for products
labelled ‘gluten-free’. For any product to be declared gluten-free, it should have less than 20mg of
gluten per kg. Hence the ingredient list should be checked before purchase to make sure there are
no gluten containing foods. They should also avoid buying flour from local mills as these may have
processed wheat at some point in time and there is a high risk of cross-contamination.
Source:
https://fssai.gov.in/upload/uploadfiles/files/Guidance_Note_Ver2_Gluten_Free_31_10_2019_Revised_10_02_2020.pdf

Water and sanitation
As already discussed in the previous sections, contaminated water is one of the most
common sources of hazards and foodborne illness. Unclean environments are major
contributors to physical, chemical and biological hazards. Inadequate water, sanitation and
hygiene cause about 829,000 preventable deaths from diarrhoeal disease per year.
Globally, 23% of all deaths could be prevented through healthier environments (WHO,
2019).
Drinking water includes water used for drinking, cooking and personal hygiene. People
around the world drink water from a variety of sources. Health of the consumer is at a
significant risk of getting affected by intake of water contaminated with microbes and toxic
chemicals. Unsafe water is responsible for a large part of the burden of foodborne
diseases. Poor sanitary conditions contribute to spread of diseases and add to the overall
burden. Sustainable Development Goal 6 (SDG 6) aims to ensure availability and
sustainable management of water and sanitation for all, and to eradicate open defaecation
by 2030. Achievement of a number of other Sustainable Development Goals is dependent
on the state of sanitation in the country and accessibility to safe drinking water.
As per the joint UNICEF-WHO Report (2019), 7 out of 10 people used safely managed
drinking water services, 4 out of 10 used safely managed sanitation services and 3 out of 5
had basic handwashing facilities in 2017. There has been a 47% points reduction in open
defaecation in India between 2000-2017 and 43% points increase in use of basic sanitation
services.
Globally, billions of people live without access to even the most basic sanitation services.
Inadequate management of sanitation systems puts billions of people at risk of infections
and infestations. Diarrhoea is one of the leading causes of disease and death in the
developing world. Part of the reason there is a lot of undernutrition in these countries is also
because of communicable diseases which spread because lack of adequate sanitation
facilities.

74

Potable water
Water is a scarce resource and an important basic necessity for human survival. The
quantity of potable water on earth is limited and its availability per person is reducing day by
day due to increase in global population and damage to the environment. In 2017, 90% of
the World’s population used at least basic drinking water services, rising from 82% in 2000
(UNICEF/WHO, 2017). However, according to 2016 data, at least 2 billion people in the
world drank faecally contaminated water. (WHO, 2019).
Access to safe drinking water was declared as a human right by the United Nations but
remains a challenge for India. Depleting ground water, lack of proper rainwater harvesting
and rising contamination in the ground water due to sewage and industrial effluent
discharge is posing fresh challenges for the Indian cities, especially in low-income or
resettlement colonies. While 5% of the total Indian population who are affluent depend on
purified water and packaged or bottled water, over 95% of Indians still depend on free
sources of water, some of which are unreliable. Lack of safe drinking water poses many
health hazards such as diarrhoea, cholera, and typhoid, etc.
Adequate drinking water, sanitation, and hygiene are all essential ingredients to ensure
good health. Proper wastewater management is also a basic prerequisite for
environmental welfare and protection. Improving upon these services will bring long term
economic gains by reducing the prevalence of infections and foodborne illnesses. These
issues received attention in 2014 with Prime Minister Narendra Modi focussing on drinking
water and sanitation in India and later launching the Swachh Bharat Mission that added
further momentum and strength to the implementation of WASH (Water, Sanitation and
Hygiene) facilities in the country. There is a move to strengthen implementation of
regulations for drinking water, monitoring and surveillance of water quality and minimizing
microbial and chemical contamination of drinking water by protecting water resources.

Open defecation
Sanitation is defined as ‘access to and use of facilities and services for safe disposal of
human urine and faeces.’ However, the problem of open defecation is quite widespread in
India. Open defecation refers to the practice whereby people go out in fields, bushes,
forests, open bodies of water, or other open spaces rather than using a toilet to defecate.
Open defecation poses a serious threat to health. The lack of safe sanitation systems
increases the risk of vector-borne diseases and helminthic infections and their
consequences (Table 3). Diarrhoea is a major public health concern and a leading cause of
disease and death among children under 5 years of age in low- and middle-income
countries. More than 500 children under the age of five die each day from diarrhoea in India
alone. Unsanitary conditions have been linked with stunting which affects almost one
quarter of children under-5 globally (UNICEF/World Bank. 2018).
Under the Swachch Bharat Mission there has been a massive drive to build toilets in rural
and urban areas and to encourage people to use these. However, there are several
reasons why people prefer to defecate in the open rather than use toilets. These include
lack of facilities, or poor quality or unclean facilities, convenience, habit, lack of familiarity
with toilets, limited awareness of health consequences, lack of water and the belief that a
toilet inside the home makes the home impure (WHO, 2018).
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The Swachh Bharat Mission (SBM) was launched to accelerate the efforts to achieve
universal sanitation coverage and to put focus on sanitation by the Prime Minister of India on 2nd
October, 2014. The Mission Coordinator for SBM is Secretary, Department of Drinking Water
and Sanitation (DDWS), Ministry of Jalshakti with two Sub-Missions, the Swachh Bharat Mission
(Gramin) and the Swachh Bharat Mission (Urban). The basic objective is to bring about an
improvement in the general quality of life by ensuring cleanliness and sanitation.
Know more about: https://swachhbharatmission.gov.in/SBMCMS/about-us.htm#content
https://swachhbharat.mygov.in/

Table 6. 3: Health Impact of Unsafe Sanitation

Direct Impact
(Infections)

Indirect Impact
(Consequences of
infection)

Broader Well-being

Diarrhoea
Dysentery

Stunting/Growth faltering
Impaired cognitive function

Poliomyelitis
Typhoid

Anaemia
Nutritional
deficiencies

Poor pregnancy outcome
Absence from school due to
repeated infections
Antimicrobial resistance
Decreased economic
productivity and consequently
poverty
Need for privacy and security
not met for women

Helminth infections
Insect vector diseases
(vectors breeding in faecallycontaminated waters) e.g.
filariasis, Trachoma

Good Practices
Water treatment before distribution is vital to ensure that only safe drinking water reaches
households. Pathogenic bacteria, viruses, protozoa and helminths may be present in
drinking water and hence disinfection is essential. Water sources also need protection
from chemical contamination and hence regulation of industrial effluents being released
into water bodies and wastewater management are important.
Good sanitation is associated with improvements in health, including positive impacts on
infectious diseases, nutrition and well-being. Key actions for improving sanitation begin
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with preventing open defecation. This can be achieved not only by provision of safe and
clean toilets for every household but also by creating a demand for these toilets. A social
behavioural change needs to be brought in the community to motivate people to prefer and
use toilets over open defecation. A monitoring and evaluation plan should always be a part
of the program. Behaviour change programs are most effective when they target the
determinants of behaviour. Safe toilets with adequate hand washing facilities also need to
be provided in public places, schools and places of work. A safe sanitation system,
designed and used to separate human excreta from human contact at all stages of the
sanitation service chain from the toilet to final disposal, is needed in communities. In
addition, wherever wastewater and excreta are used in agriculture and aquaculture, safe
practices need to be ensured. Sanitation and hygiene need to be integrated in all health and
nutrition related programs. SDG indicators related to WASH need to be monitored. WHO
Guidelines (2018) talk about ensuring universal access to toilets and encouraging the use
of toilets. Toilets should safely contain excreta at home, workplaces, schools, health care
facilities and public places. Ensuring a safe sanitation service chain is crucial for safe
disposal (Figure 3). Either the faeces is treated at source or sent to treatment plants from
where it is safely disposed or the end product used in agriculture, etc.

Toilet

Containmentstorage/

Conveyance

treatment

Treatment

End use/
disposal

Figure 6. 3: Sanitation Service Chain
Source: WHO, 2018

Safe sanitation is associated with improvements in health of a community. Positive impacts
on incidence of infectious diseases, nutrition and wellbeing are the likely benefits of
maintaining good sanitation. There is an urgent need to focus on the vulnerable age-groups
and those left behind in order to achieve targets of universal access to drinking-water,
sanitation and hygiene services. Efforts should be directed towards creating an enabling
environment taking care of social, political and economic factors alongside infrastructure
and governance.

The Jal Shakti Abhiyan (JSA) was a timebound, mission-mode water conservation
campaign. The JSA ran in two Phases: Phase 1 from 1st July to 15th September 2019 for all
States and Union Territories; and Phase 2 from 1st October to 30th November 2019 for
States and UTs receiving the retreating monsoon (Andhra Pradesh, Karnataka, Puducherry
and Tamil Nadu). During the campaign, officers, groundwater experts and scientists from the
Government of India worked together with state and district officials in India’s most waterstressed districts for water conservation and water resource management by focusing on
accelerated implementation of five target interventions. The JSA aimed at making water
conservation a Jan Andolan through asset creation and extensive communication.
Know more about : https://ejalshakti.gov.in/JSA/JSA/Home.aspx
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Did you know?

According to UNICEF, One GRAM of faeces contains:
• 10,000,000 viruses
• 1,000,000 bacteria
• 1,000 parasite cysts
Child faeces contain more germs than adults’

Summary
•

Eating safe food is important for good health.

•

Foodborne diseases have a major impact on health. Repeated episodes of illness
can adversely affect the nutritional status resulting in a state of malnutrition.
Foodborne diseases impede socioeconomic development by straining health care
systems, and harming national economies, tourism and trade.

•

A food-borne hazard is a substance or organism which can increase the risk of
illness or adverse health effects when present in a food item. These hazards can be
classified as physical, chemical or biological.

•

Physical hazards include items like straw, husk, chips of stones, bone, shards of
glass, iron filings, etc. anything physically present in food which can cause damage.

•

Chemical hazards include a wide variety of chemicals which are either naturally
present in plant and animal foods, or produced during processing of food, leaching
into food from equipment and storage containers or entering as residues of
pesticides, veterinary drugs or heavy metals.

•

Biological hazards are microbes (bacteria, fungi, yeasts, protozoa and viruses) and
their toxins as well as helminths.

•

Food needs monitoring right from the level of the primary producer up to the end
consumer to ensure safety. This approach is referred to as the ‘farm to fork
approach’.

•

Safety of food can be assured by proper handling, preparation, storage and
consumption. Importance of personal hygiene and environmental sanitation cannot
be overemphasized.

•

Food allergens are also hazards which can lead to adverse reactions by the body
like itching or swelling in the mouth, vomiting, diarrhoea, abdominal cramps, running
nose, sneezing and watery eyes, hives or eczema, tightening of the throat and
trouble breathing, drop in blood pressure, collapse, coma and even death
(anaphylaxis).

•

The foods that most often trigger allergic reactions include fish, shellfish, peanuts,
tree nuts, eggs, milk, soy, and wheat.
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•

Lactose intolerance is a common digestive problem where the body is unable to
digest lactose, or milk sugar found in milk and dairy products.

•

Food allergies can be managed by affected individuals by avoiding foods likely to
have the offending allergen.

•

Globally, 23% of all deaths could be prevented through healthier environments.
Unsafe water is responsible for a large part of the burden of foodborne diseases.
Poor sanitary conditions contribute to spread of diseases and add to the overall
burden.

•

Open defecation poses a serious threat to health. The lack of safe sanitation
systems increases the risk of vector-borne diseases and helminth infections and
their consequences. A social behavioural change needs to be brought in the
community to motivate people to prefer and use toilets over open defecation.

•

A safe sanitation system, designed and used to separate human excreta from
human contact at all stages of the sanitation service chain from the toilet to final
disposal, is needed in communities.

Key Terms
Anaphylaxis – a serious allergic reaction which is rapid in onset and can cause death
Food allergy – abnormal response to food triggered by the body’s immune response
Food hazard - a substance or organism which can increase the risk of illness or adverse
health effects when present in a food item
Food Intolerance – hypersensitive reaction to food primarily due to difficulty in digesting
the food
Open defecation - the practice whereby people go out in fields, bushes, forests, open
bodies of water, or other open spaces rather than using the toilet to defecate
Potable Water – water that is safe to drink
Sanitation - access to and use of facilities and services for safe disposal of human urine
and faeces
Sanitation service chain - includes the capture, storage, transport, treatment and
disposal or reuse of human excreta and wastewater
SDG - Sustainable Development Goals are global goals adopted by Member States of the
United Nations in 2015 with the aim to end poverty, protect the planet and ensure that all
people enjoy peace and prosperity by 2030.
WASH - Water, Sanitation and Hygiene
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Exercises
1. List the types of hazards which can be present in foods.
2. What are the different types of biological hazards which cause foodborne disease in
humans?
3. Discuss briefly how foodborne diseases affect the economy of a country.
4. Comment on the sources of different chemical contaminants explaining how they
enter the food chain.
5. Which foods are considered to be the most allergenic? How should people who are
allergic or intolerant to certain foods, manage their diets?
6. Describe measures which can help reduce our exposure to food hazards.
7. What are some of the adverse health effects of consuming chemical contaminants?
8. Why is ensuring good water quality important for preventing food borne diseases?
9. Why is open defecation a problem?
10. What do you understand by ‘Sanitation service chain’. Outline some good practices
which will help improve sanitation.
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