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UNIT-4

POPULATION ECOLOGY

Structure
4.1 Introduction
4.2 Learning Objectives
4.3 Definition of Population
4.4 Subject matter of Population Ecology
4.5 Community Ecology
4.6 Habitat, Microhabitat and Niche
4.7 Let Us Sum Up
4.8 Model Questions
4.9 References
4.1 LEARNING OBJECTIVES
After going through this unit, you will be able to,
 Understand how to measure population size and density
 Categorize methods for studying population changes
 Explain the differences between exponential and logistic growth patterns
 Understand the difference between density-dependent and density-independent
growth regulation
 Explain what are the population attributes
 Outline how growth status of the population affects the stability of a population
 Discuss how the population structure of a given habitat during a given period,
fluctuates and finally what happens to that population
4.2 INTRODUCTION
Population ecology is the study of the biological activities performed by the
animal and plant groups which ultimately affects the size and number of individuals in
that group. A population is a group of individuals of a species residing in a particular
area. The geographic boundaries of a population may or may not be fixed for a
particular species. At times the individuals of that population may migrate to a suitable
environment for so many purposes.In island populations the boundaries are fixed to
the periphery of the island, whereas the boundary of the terrestrial population of any
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other animal or plant may not be fixed. The survival and the tenure of existence of
that population depend on so many factors such as birth rate, death rate etc.
4.3 DEFINITION OF POPULATION
Population is a group of individuals of a particular species, which are found in
aparticular geographical area, which can interbreed among them. Basing on the size of
area and the number of individuals in that group, they are named as
a. Local population: that occupies very small habitat.
b. Meta-population: a group of closely related local populations.
Population ecology is an important area of ecology because it links ecology to the
population and evolution. Natural selection operates at different levels of population.
4.4 SUBJECT MATTER OF POPULATION ECOLOGY
4.4.1 Population Demography
Population consist of all the species living within a specific area, and whose attributes
depends on a number of factors: seasonal changes in the environment, forest fires,
volcanic eruptions, inter and intra population competitions. The study of population
dynamics and demography uses a series of tools to examine how population respond
the biotic and abiotic environmental changes.
4.4.2 Methods of measurement of population characters
The most accurate way to determine population size is to simply count all of the
individuals within the habitat. However, this method is often not logistically or
economically feasible, especially when studying larger habitats. Thus, scientists
usually study population by sampling a representative portion of each habitat and
using this data to make inferences about the habitat as a whole. A variety of methods
can be used to sample populations to determine their size and density. For immobile
organisms such as plants, or for very small and slow-moving organisms, a quadrat may
be used. A quadrat is a way of marking off square areas within a habitat, either by
staking out an area with sticks and string, or by the use of a wood, plastic, or metal
square placed on the ground. After setting the quadrats, researchers then count the
number of individuals which lie within their boundaries. Multiple quadrat samples are
performed throughout the habitat at several random locations. All of this data can then
be used to estimate the population size and population density within the entire habitat.
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For mobile organisms, such as mammals, birds, or fishes a technique called mark and
recapture is often used. This method involves marking a sample of captured animals in
some way (such as tags, bands, paints, or other body markings), and then releasing
them back into the environment to allow them to mix with the rest of the population;
later, a new sample is collected, including some individuals that are marked
(recaptures) and some individuals that are unmarked.
Population Parameters:
A population has certain parameters which affect the survival of the population
4.4.3 Population Size or Density:It is the number of individuals of a species per unit
area or volume
Number of individuals in a region (N)
Population Density (PD) =
Number of unit area in the region (S)
PD =

N
S

4.4.4 Birth Rate (Natality)
It is the rate of production (birth rate) of new individuals per unit of population
per unit time. For example, if in a pond, there are 20 lotus plants last year and through
reproduction, 8 new plants are added, taking the current population to minimum 28.
Then, birth rate = 8/20 = 0.4 offspring per lotus per year.
4.4.5Death Rate (Mortality)
It is the rate of loss of individuals (death rate) per unit time due to death or due
to the different environmental changes, competition, predation, etc. For example, if
individuals in a laboratory population of 40 fruit flies died during a specified time
interval, then, the death rate = 4/40 = 0.1 individuals per fruit fly per week.
4.4.6 Sex Ratio
An individual is either a male or a female but a population has a sex ratio like
60% of the populations are females and 40% are males.
4.4.7 Age Pyramid:
Population at any given time is composed of individuals of different ages.
When the age distribution (per cent individuals of a given age or age group) is plotted
for the population, this is called age pyramid.
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The age pyramids of human population generally show the age distribution of males
and females in a combined diagram. Fig. 4.1 the growth status of the population is
reflected by the shape of the pyramids.
(i) Growing/ Expanding
(ii) Stable
(iii) Declining.
Fig 4.1: Age pyramid of different population structures

4.4.8 Population Growth:
The size of a population for any species is not a static parameter. It keeps changing
with time. It depends on the following factors:
(i) Food availability
(ii) Predation pressure
(iii) Weather
The rate of breeding varies from species to species:
a. Some species breed only once in their life time (Pacific salmon fish and
bamboo), while some breed many times in their life time (birds and mammals).
b. Some produce large number of small sized offsprings (oysters), whereas other
produce small number of large sized offsprings (birds and mammals).
c. Life history traits of organisms have evolved in relation to the constraints
imposed by the biotic and abiotic components of habitats in which they live.
4.4.8 Species Distribution
Fig 4.2: Species may have
uniform, random, or clumped
distribution. Territorial birds
such as penguins tend to have
uniform distribution. Plants
such as dandelions with winddispersed seeds tend to be
randomly distributed. Animals
such as elephants that travel in
groups
exhibit
clumped
distribution.

In addition to measuring simple density, further information about a population can be
obtained by looking at the distribution of the individuals. Species dispersion
patterns (or distribution patterns) show the spatial relationship between members of a
population within a habitat at a particular point of time. In other words, they show
whether members of the species live close together or far apart, and what patterns are
evident when they are spaced apart.
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Individuals in a population can be more or less equally spaced apart, dispersed
randomly with no predictable pattern, or clustered in groups. These are known as
uniform, random, and clumped dispersion patterns, respectively. (Figure 4.2) Uniform
dispersion is observed in plants that secrete substances inhibiting the growth of nearby
individuals and in animals like the penguin that maintain a defined territory. An
example of random dispersion occurs with dandelion and other plants that have winddispersed seeds that germinate wherever they happen to fall in a favorable
environment. A clumped dispersion may be seen in plants that drop their seeds straight
to the ground, such as oak trees, or animals that live in groups (herds of elephants).
Clumped dispersions may also be a function of habitat heterogeneity. Thus, the
dispersion of the individuals within a population provides more information about how
they interact with each other than does a simple density measurement.
4.4.9 Exponential Growth
Charles Darwin, in his theory of natural selection, was greatly influenced by the
English clergyman Thomas Malthus. Malthus published a book in 1798 stating that
populations with unlimited natural resources grow very rapidly, and then population
growth decreases as resources become depleted. This accelerating pattern of increasing
population size is called exponential growth.
The best example of exponential growth is seen in bacteria. Bacteria are prokaryotes
that reproduce by prokaryotic fission. This division takes about an hour for many
bacterial species. If 1000 bacteria are placed in a large flask with an unlimited supply
of nutrients (so the nutrients will not become depleted), after an hour, there is one
round of division and each organism divides, resulting in 2000 organisms an increase
of 1000. In another hour, each of the 2000 organisms will double, producing 4000, an
increase of 2000 organisms. After the third hour, there should be 8000 bacteria in the
flask, an increase of 4000 organisms. The important concept of exponential growth is
that the population growth rate, the number of organisms added in each reproductive
generation, is accelerating; that is, it is increasing at a greater and greater rate. After 1
day and 24 of these cycles, the population would have increased from 1000 to more
than 16 billion. When the population size, N, is plotted over time, a J-shaped growth
curve is produced (Figure 4.3).
4.4.10 Logistic Growth
Exponential growth is possible only when infinite natural resources are available; this
is not the case in the real world. Charles Darwin recognizedthis fact in his description
of the ―struggle for existence,‖ which states that individuals will compete (with
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members of their own or other species) for limited resources. The successful ones will
survive to pass on their own characteristics and traits (which we know now are
transferred by genes) to the next generation at a greater rate (natural selection). To
model the reality of limited resources, population ecologists developed the logistic
growth model.
Fig 4.3. When resources are unlimited, populations
exhibit exponential growth, resulting in a J-shaped
curve. When resources are limited, populations
exhibit logistic growth. In logistic growth,
population expansion decreases as resources become
scarce, and it levels off when the carrying capacity
of the environment is reached, resulting in an Sshaped curve.

4.4.11 Carrying Capacity and the Logistic Model
In the real world, with its limited resources, exponential growth cannot continue
indefinitely. Exponential growth may occur in environments where there are few
individuals and plentiful resources, but when the number of individuals gets large
enough, resources will be depleted, slowing the growth rate. Eventually, the growth
rate will plateau or level off. This population size, which represents the maximum
population size that a particular environment can support, is called the carrying
capacity,
4.4.12 Role of Intra-specific Competition
The logistic model assumes that every individual within a population will have equal
access to resources and, thus, an equal chance for survival. For plants, the amount of
water, sunlight, nutrients, and the space to grow are the important resources, whereas
in animals, important resources include food, water, shelter, nesting space, and mates.
In the real world, phenotypic variation among individuals within a population means
that some individuals will be better adapted to their environment than others. The
resulting competition between population members of the same species for resources
is termed intraspecific competition (intra– = ―within‖; –specific = ―species‖).
Intraspecific competition for resources may not affect populations that are well below
their carrying capacity—resources are plentiful and all individuals can obtain what
they need. However, as population size increases, this competition intensifies.
4.4.13 Human Population Growth
Concepts of animal population dynamics can be applied to human population growth.
Humans are not unique in their ability to alter their environment. For example, larger
dams alter the stream environment where they are built. Humans, however, have the
ability to alter their environment to increase its carrying capacity sometimes to the
detriment of other species (e.g., via artificial selection for crops that have a higher
Odisha State Open University, Sambalpur
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yield). The world‘s human population is currently experiencing exponential growth
even though human reproduction is far below its biotic potential (Figure 4.4). To reach
its biotic potential, all females would have to become pregnant every nine months or
so during their reproductive years. Also, resources would have to be such that the
environment would support such growth. Neither of these two conditions exists. In
spite of this fact, human population is still growing exponentially.

Fig.4.4. Human population growth since
1000 AD is exponential (dark blue line).
Notice that while the population in Asia
(yellow line), which has many economically
underdeveloped countries, is increasing
exponentially, the population in Europe
(light blue line), where most of the countries
are economically developed, is growing
much more slowly.

4.4.14 Long-Term Consequences of Exponential Human Population Growth
Many direct predictions have been made about the world‘s population leading to a
major crisis called the ―population explosion.‖ In the book The Population
Bomb,Published in 1968 biologist Dr. Paul R. Ehrlich wrote, ―The battle to feed all of
humanity is over. In the 1970s hundreds of millions of people will starve to death in
spite of any crash programs embarked upon now. At this late date nothing can prevent
a substantial increase in the world death rate.‖ While many critics view this statement
as an exaggeration, the laws of exponential population growth are still in effect, and
unchecked human population growth cannot continue indefinitely.
Efforts to control population growth led to the one-child policy in China, which used
to include more severe consequences, but now imposes fines on urban couples who
have more than one child. In spite of population control policies, the human population
continues to grow. At some point the food supply may run out because of the
subsequent need to produce more and more food to feed our population. The United
Nations estimates that future world population growth may vary from 6 billion to 16
billion people by the year 2100. There is no way to know whether human population
growth will moderate to the point where the crisis described by Dr. Ehrlich will be
averted.
Another result of population growth is the endangerment of the natural environment.
Many countries have attempted to reduce the human impact on climate change by
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reducing their emission of the greenhouse gas carbon dioxide. However, these treaties
have not been ratified by every country, and many underdeveloped countries trying to
improve their economic condition may be less likely to agree with such provisions if it
means slower economic development. Thus, we enter the future with considerable
uncertainity about our ability to curb human population growth and protect our
environment.
4.4.15 Population Regulation
A. In nature, population size and growth are limited by many factors. Some are
density-dependent, while others are density-independent.
B. Density-dependent limiting factors
Imagine a population of organisms—let's say, deer—with access to a fixed, constant
amount of food. When the population is small, the limited amount of food will be
plenty for everyone. But, when the population gets large enough, the limited amount
of food may no longer be sufficient, leading to competition among the deer. Because
of the competition, some deer may die of starvation or fail to have offspring,
decreasing the per capita—per individual—growth rate and causing population size to
plateau or shrink. Therefore, competition for food is a density-dependent limiting
factor. Most density-dependent factors make the per capita growth rate go down as the
population increases. Density-dependent limiting factors can lead to a logistic
pattern of growth, in which a population's size levels off at an environmentally
determined maximum called the carrying capacity. Density-dependent limiting factors
tend to be Biotic ―living organism-related‖ as opposed to physical features of the
environment. Some common examples of density-dependent limiting factors include:
Competition within the population. When a population reaches a high density, there
are more individuals trying to use the same quantity of resources. This can lead to
competition for food, water, shelter, mates, light, and other resources needed for
survival and reproduction.
Predation. Higher-density populations may attract predators who wouldn‘t bother with
a sparser population. When these predators eat individuals from the population, they
decrease its numbers but may increase their own. This can produce interesting,
cyclical patterns.
Disease and parasites. Disease is more likely to break out and result in deaths when
more individuals are living together in the same place. Parasites are also more likely to
spread under these conditions.
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Waste accumulation High population densities can lead to the accumulation of harmful
waste products that kill individuals or impair reproduction, reducing the population‘s
growth.
C. Density-independent limiting factors
The second group of limiting factors consists of density-independent limiting factors
that affect per capita growth rate independent of how dense the population is.
As an example, let's consider a wildfire that breaks out in a forest where deer live. The
fire will kill any unlucky deer that are present, regardless of population size. An
individual deer's chance of dying doesn't depend at all on how many other deer are
around. Density-independent limiting factors often take the form of natural disasters,
severe weather, and pollution.
Unlike density-dependent limiting factors, density-independent limiting factors alone
can‘t keep a population at constant levels. That‘s because their strength doesn‘t depend
on the size of the population, so they don‘t make a "correction" when the population
size gets too large. Instead, they may lead to erratic, abrupt shifts in population size.
Small populations may be at risk of getting wiped out by sporadic, densityindependent events.
4.4.16 Population fluctuations
In the real world, many density-dependent and density-independent limiting factors
can—and usually do—interact to produce the patterns of change we see in a
population. For example, a population may be kept near carrying capacity by densitydependent factors for a period then experience an abrupt drop in numbers due to a
density-independent event, such as a storm or fire.
However, even in the absence of catastrophes, populations are not always stably at
carrying capacity. In fact, populations can fluctuate, or vary, in density in many
different patterns. Some undergo irregular spikes and crashes in numbers. For
instance, algae may bloom when an influx of phosphorous leads to unsustainable
growth of the population.
4.4.17 Population cycles
Some populations undergo cyclical oscillations in size (Figure 4.5). Cyclical
oscillations are repeating rises and drops in the size of the population over time. If we
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graphed population size over time for a population with cyclical oscillations, it would
look roughly like the wave below—though probably not quite as tidy!
Fig.4.5:Graph with population on the y
axis and time on the x axis. Population
numbers oscillate over time, producing
a wave shape.

Where do these oscillations come from? In many cases, oscillations are produced by
interactions between populations of at least two different species.
For instance, predation, parasite infection, and fluctuation in food availability have all
been shown to drive oscillations. These density-dependent factors don't always create
oscillations. Instead, they only do so under the right conditions, when populations
interact in specific ways.
4.5 COMMUNITY ECOLOGY
By definition, community represents the population of all species living and
interacting in an area at a particular time. Population can, within limits, adapt to
changes in environmental conditions. The major driving force of adaptation to
environmental changes is believed by most biologists to be biological evolution, the
change in a population‘s genetic makeup through successive generation. No plant or
animal lives as isolated individual. Plants and animals generally prefer to live in
groups or colonies.
Different plants and animals living in a habitat constitute a biotic community. When
only assemblage of plants in a habitat is considered, it is plant community.
4.5.1 Concept of Community:
Each population has characteristics like natality, mortality, age structure, and growth
dynamics and so on. But when several populations share a common habitat and its
resources, they interact among themselves and develop into a biotic community or
simply, a community.Microorganisms, plants and animals populations sharing a
common habitat and interacting among themselves develop into biotic communities.
The composition of a biotic community in any habitat is dependent upon the
prevalence of environmental conditions in that habitat and the ecological amplitude of
species populations.
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Thus the climate and other abiotic as well as biotic conditions of a habitat determine
the type of community which survives and develops. The organisms of a community
usually exhibit trophic (feeding) relationships among themselves. They also interact in
sharing the space and there may be interactions at a reproductive and behavioral level.
Each biotic community exhibits a number of characteristics, such as diversity, density,
dominance, composition and stratification. Each community has its special limit.
Sometimes the boundary between two communities may be very sharp or gradual.The
transitional zone or junction between two or more diverse communities is called ―ecotone‖. The eco-tone harbours a community termed eco-tonal community with
organisms of overlapping communities and some of unique types.Thus a population is
a part of community and populations of different species may be intermingled in a
community.
4.5.2 Structure of Community:
Communities may be small, consisting of few species populations in a small space, or
large, comprising several species populations in a large area. The community
structures, composition and other characteristics can be readily described by visual
observation without actual measurement.Communities are usually categorised by the
ecologists in various ways primarily based of habitat features like water availability,
high exposure, or other habitat features.For instance, depending on the amount of
water availability, plant communities may be hydrophytes (aquatic habitats),
mesophytes (moderately moist soil habitat) and xerophytes (dry or arid
habitat).Similarly communities growing on conditions of abundant light are called
heliophytic and those growing in shade sciophytes.
In general, a community is dynamic since it changes over time. This dynamic nature is
reflected in the succession of organisms in a habitat. A series of changes results in the
development of a relatively stable community, which maintains its structure and
influences the climate of the area.Such a stable and mature community is called a
climax community, while communities of succession stages are called seral
communities.
4.5.3 Species diversity
The biotic community is a natural assemblage of a large number of plant and animal
species in an area. Actually it is a part of a larger whole ecosystem in which living and
non-living components interact and bring about circulation, transformation and
accumulation of energy and matter. Various species of plants and animals living in a
community exhibit species diversity. Of the total number of species in a biotic
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community a few species are abundant while a large percentage is rare.The common
abundant species are called dominants whereas rare species determine species
diversity. The ratios between the number of species, their biomass and productivity
provide valuable information about community and are called species diversity
indices.
Species diversity is high in natural community and low in managed ecosystem such as
croplands. Because in any particular habitat there is no considerable variation in
environmental conditions, the plants growing together in a community show unique
uniformity in their behaviour. Vegetation therefore, is reflection of a climate and, in
general, widely separated areas having similar climate have similar aspects of
landscape.Some community areas have limits but more often the community
boundaries are hard to define. A clearly distinguished area or a type of area with
uniform habitat conditions and supporting characteristic type of vegetation is termed
―biotope‖.
4.5.4. Coexistence:
Species occurring in the particular habitat do not live in complete isolation as pure
cultures, but they coexist in mutual adjustment. The coexisting populations are
interrelated and they show some sorts of interaction. The relationships, between
coexisting species may be obligatory in one direction or in both. The trees in a forest
community can live just as good as without shrubs and herbs which grow under them.
This relationship is obligatory in one direction only. The relationship between plants
and animals which pollinate them is obligatory in both directions.
The nature of interaction between two coexisting species may fall into one of the
following types:
(i) Exploitation:
In this, one species lives at the expense of another.
(ii) Mutualism:
In this, two or more coexisting populations benefit from the relationship but
none suffers.
(iii) Competition:
In this, two populations may compete for same resources of the habitat.
(iv) Neutralism:
In this, two populations may be quite independent and neither population
affects the other.
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4.5.5. Interdependency:
All the members of a community have ability to live under the conditions of the
habitat and they are interdependent upon one another to some extent. It is called
dependency. Thallophytes, mosses, ferns and many shade loving herbs that are found
on the forest floor are dependent on the forest trees because trees provide shadow and
moist conditions. If the trees of forest are removed, the ground vegetation may
disappear.Similarly, the fungi and saprophytes found in the forest depend upon the
roots of plants and on the rich humus and some fungi form mycorrhizal associations
with the plant roots. Some sort of relationship also exists between plants and the
insects and other animals which pollinate them.
4.5.6. Species dominance:
Not all the species of a community are found in abundance. Only a few species are
found in abundance, either in number or in biomass (living weight) while the majority
are rare. The common species which are abundant and contain maximum biomass are
considered to be dominants. Dominant individuals influence the associated
individuals.
In the forest, tallest trees, for example, influence the understory plants and ground
vegetation not only by decreasing the intensity of light reaching the forest floor and
increasing the moisture content of air but also by changing the soil structure and its
chemical composition. The dominance in the community may be the result of coaction between two or more species. Different communities are generally recognized
and named on the basis of dominant species occurring in them.
4.5.7. Stratification:
In a plant community, the plants, which have some sort of relationship among
themselves, may be trees, shrubs, herbs, mosses, lichens and thallophytes. These plants
form, more or less, distinct strata or layers or storeys on vertical as well as in
horizontal planes. This is characteristically known as stratification. The individuals of
different layers represent different life ―forms‖. Each layer of community may
sometimes include individuals of different morphological classes, as for example, the
top layer or canopy of forest may be formed by tallest trees and lianes (woody
climbers). In order to overcome this objection, plants belonging to different
morphological classes are put in ‗sinusiae‘ (singular—sinusia), as for example, trees
are put in sinusia of trees; epiphytes are put in sinusia of epiphytes, and so on.
4.5.8. Succession:
Interacting populations of community are characterized by continuous death and
replacement and usually by immigration and emigration (one way movement from
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home range to other habitat) of their individuals. In this way, composition and shape
of community remains in changing state.The changes in the community go on taking
place until a complete balance is established between community and environment.
This is called succession. At complete equilibrium state a stable community is
established which is called climax community. In the climax community very little or
no change in the shape can be anticipated over a long period of time.Thus with the
change in the environment the composition of community also tends to change. The
sequence of communities showing a gradual change in composition is called
continuum. Community in such a gradient can be recognized as a discrete point with
uniform floristic composition in the continuum.
4.5.9. Eco-tone:
In nature, there is no sharp line to indicate the end of one community and the
beginning of another community. When two communities are adjacent, there is a zone
of transition between them where the species of the two communities intermingle. The
transition or marginal zone between two major communities presenting a situation of
special ecological interest is called an eco-tone or transition zone.The transition zone
between grassland and forest or the intermediate zone between any two major land or
aquatic communities are the examples of eco-tone. Strictly speaking, a transition zone
is an eco-tone only if tension exists between the bordering communities. The eco-tone
is colonized by the species that are commonly found in the communities on both the
sides, as well as by some versatile species of plants and animals. As a rule, the ecotone contains more species and often denser populations than the bordering
communities. This is known as ‗principle of edges‘. This edge effect is chiefly due to
wider range of suitable environmental conditions.
4.6 HABITAT, MICROHABITAT AND NICHE
Habitat refers to a specific place where a species normally lives. For example, habitat
of a tiger is the forest, of a shark is the sea, and of Plasmodium are the red blood cells.
More than one animal or plant may live in the same habitat. For example, tiger, deer,
wolf, fox, lion, etc. may be found in the same forest.Animals exhibit habitat specificity
and require specific environmental conditions to live. For example, a fish lives in an
aquatic habitat, but a river fish can live only in freshwater, while a sea fish can live
only in a marine habitat. Some organisms are more tolerant than the other.
A habitat can be subdivided into regions with different environmental
conditions.These subdivisions are called microhabitat. For example, in a pond, some
organisms are surface dwellers while some others are bottom dwellers.For a species to
maintain its population, its individuals must survive and reproduce. Certain
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combinations of environmental conditions are necessary for individuals of each
species to tolerate the physical environment, obtain energy and nutrients and avoid
predators.The total requirements of a species, i.e. resources and physical conditions
determine where it can live and how abundant it can be at any one place within its
range. These requirements are termed abstractly as the ecological niche. In other
words, niche is a term used to indicate not only the habitat but also the role played by
the organisms in the environment.
Hutchinson suggested that the niche could be modeled as an imaginary space with
many dimensions, in which each dimension or axis represents the range of specific
environmental condition or resource that is required by the species. Thus, the niche of
a plant might include the range of temperatures that it can tolerate, the intensity of
light required for photosynthesis, specific humidity regimes and minimum quantities
of essential soil nutrients for uptake.A habitat possesses many niches and supports
many species. An organism changes its niches as they develop. For example, the
common toad, Bufo bufo occupies the aquatic environment when it is a tadpole and
feeds on algae and detritus. But after it metamorphosis‘s into an adult it becomes
terrestrial and becomes insectivorous.
According to Odum, while the habitat is the organism‘s ‗address‘, its ecological niche
is its ‗profession‘. Two organisms may be found in the same habitat, but do not occupy
the same ecological niche. Each plays a different role in its habitat. Different animals
that occupy similar ecological niche in different geographical regions are called
‗ecological equivalents‘.
4.7 LET US SUM UP


In exponential growth, a population's per capita (per individual) growth rate stays
the same regardless of population size, making the population grow faster and
faster as it gets larger.



In nature, populations may grow exponentially for some period, but they will
ultimately be limited by resource availability.



In logistic growth, a population's per capita growth rate gets smaller and smaller
as population size approaches a maximum imposed by limited resources in the
environment, known as the carrying capacity (KKK).



Exponential growth produces a J-shaped curve, while logistic growth produces
an S-shaped curve.
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In nature, population size and growth are limited by many factors. Some are
density-dependent, while others are density-independent.



Density-dependent limiting factors cause a population's per capita growth rate to
change—typically, to drop—with increasing population density. One example is
competition for limited food among members of a population.



Density-independent factors affect per capita growth rate independent of
population density. Examples include natural disasters like forest fires.



Limiting factors of different kinds can interact in complex ways to produce various
patterns of population growth. Some populations show cyclical oscillations, in
which population size changes predictably in a cycle.

4.8 MODEL QUESTIONS
A. Short Questions (Answer the question in about 150 words)
1. Define population?
2. What are the different parameters of population?
B. Long Questions (Answer each question in about 300-500 words)
1. How can be the population parameters are measured.
2. How does the population grow? How its growth is regulated?
4.9 REFERENCES
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UNIT-5

POPULATION GROWTH AND CONTROLS

Structure
5.1 Learning Objectives
5.2 Introduction
5.3 Population density
5.4 Characteristics of Population in India
5.5 Control methods of human population
5.6 Urbanizations and its effect on human society
5.7 Causes of Urbanisation
5.8 Effect of Urbanisation
5.9 Let Us Sum Up
5.10 Model Question
5.11 References
5.1 LEARNING OBJECTIVES
After going through this unit, you will be able to
 Explain optimum control of the population density and its role in improving
the quality of life.
 Understand the need to achieve a stable population at a level consistent with
the requirements of sustainable economic growth.
 Understand different methods or factors responsible in controlling population
growth,
 Understand the impact of urbasination on society.
 Understand the effects of urbanisation.
5.2 INTRODUCTION
The word population has its origin in the Latin word populous meaning people.
Population defined as a group of individuals of a particular species occupying a
particular area at a specific time. The population of a species commonly arises as a
result of reproduction. Many animal populations have built-in behavioural
mechanisms-with-which they restrict their population size. Human populations do not
have such mechanisms. In primitive and ancient civilizations, some social practices,
such as religious human sacrifice, cannibalism, tribal war, restraining from sexual
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things to do for few months after child birth and large-scale infant mortality prevent
population growth to a massive extent. But in modern societies these practices have
been stopped and because of proper medical care, the infant mortality has been
considerably reduced. Since the number of children born was proportional to the size
of the population, the increase of population in every year became greater than in the
previous year, and gradually the total human population assumed massive
proportions.All nations are committed in achieving a higher standard of living for their
people—adequate food, good health, literacy, education, and gainful
employment.Populations are characterized with such traits as dispersion, fluctuation in
numbers, birth rate, death rate etc. The current population of India is at 132.42 crores (as
of 2016) and is the second highest in the world. Population growth is determined by the
annual growth rate, which is calculated in percent per annum. Like, if there is an increase
of two people per 100 people of the population, then the annual growth rate would be
2%.The high population growth rate is associated with lack of education, and
prevalence of poverty. Increased population means more requirements of clothes,
food, housing and other facilities. Hence increased population puts a lot of strains on
the resources of the world. Since all the human requirements like food, fodder etc., are
to be raised from the-land, the pressure to produce more food from unit area of land
increases and it brings lot of strain on the ecosystem. Besides, we dig out coal,
petroleum, iron, copper and so on from the earth and all of the substances will be
exhausted within a restricted number of years. The exhaustion time is reduced as the
population is increasing and their demand on these resources also increasing.
5.3 POPULATION DENSITY
The uneven population distribution is caused by the country's varying population density.
Population density = the total number of people per unit of area. In addition, population
density depends mainly on the geographical location and geological factors. Therefore,
States like Assam, Himachal Pradesh and other hilly terrains have a reduced population
density and the northern plains and coastal areas like Kerala, West Bengal, and
Maharashtra have a very high population density.Another important aspect of population
study is the change in population. This is largely influenced by three main factors like
birth, death, and migration of people in a given year.


Birth rate: The number of children born per 1000 people in a year



Death rate: The number of people died per 1000 people in a year.

The birth rate in India has always been higher than the death rate, which is a major reason
for population growth. Migration is the third and one of the most significant variables in
demographic change. Migration can be internal (between states) and international
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(between countries). While internal migration does not alter the population change, it
affects the density of population in the migrated areas.
5.4 CAHARACTERISTICS OF POPULATION IN INDIA
Age Composition
One of the most significant characteristics of population is the age composition that
determines the social and economic structure of the country.The total population is
divided into three age groups Children- below 15 years
 Working-age- 15- 59 years
 Aged (Senior)- 59 years and above
Adolescent population
It is among significant and influential element of the age composition aspect of the
population. Adolescents are people in our country in between the age groups of 10-19
years. Approximately one-fifth of the population include adolescent individuals. They are
particularly important for future.
Sex Ratio
The population sex ratio is determined by the number of females for every 1000 males.
This helps in understanding the male and female equality in society, thus giving an idea
of the nation‘s culture. India‘s sex ratio has always been on the lower side, until recently.
States like Kerala and Union Territory of Pondicherry have higher sex ratio than the
major States.
Literacy Rate
This is another significant feature of the population because a country‘s literacy rate
determines its economic structure and growth. Literacy, according to the 2001 Census is
the ability of a 7 year old person to read and write in any language. The census shows the
Indian population‘s literacy rate is nearly74.04% (2016).
Occupational Structure
The number of people in a population involved in different economic activities helps to
assess the growth of the country‘s economy. The occupational structure is the population
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distribution across various occupations. This is an important part of the India‘s
population.The work structure has three wide categories

Primary occupation- agriculture, fishing, mining, animal husbandry, forestry etc.



Secondary occupation- manufacturing, building, construction work etc.



Tertiary occupation- communication, transportation, administration etc.

5.5CONTROL METHODS OF HUMAN POPULATION
India‘s population is quite large and growing rapidly. One percent growth rate implies
an addition of 1 cores people every year but actually speaking 2 cores persons are
being adding every year.The need for the hour is therefore efficient population control
measures. We understand birth rates are mainly responsible for fast development of
the population growth. Hence measures which can reduce the birth rate should be
adopted. These measures can be classified into 3 heads.
A. Social measures
B. Economic measures
C. Other measures
A. Social measures:
Explosion of population is a social issue that is deeply rooted in society. So efforts
must be done to eliminate this social evils in the country.
1. Minimum age of marriage:
As fertility depends on the age of marriage, so the minimum age of marriage should be
raised. In India minimum age for marriage is 21 years for males and the law has set 18
years for females. This law should be firmly enforced and publicity should also be
made to the people.
2. Raising the status of women:
There is still discrimination to the women. They are restricted to four walls of house.
They are still restricted to children‘s rearing and bearing So women should be given
opportunities to develop themselves socially and economically. Free education should
be given to them.
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3. Spread of education:
The spread of education changes the perspective of people. The educated people prefer
to delay marriage and adopt small family norms. Educated females are aware of
health and avoid frequent pregnancies, thereby helping to lower the birth rates.
4. Adoption :
Some parents do not have any child, despite costly medical treatment. It is advisable
that they should adopt orphan children. It will be beneficial to both orphan children
and childrens couples.
5. Change in social outlook:
Social perspective of the people should be changed. Marriage should no longer be
considered a binding social relationship. It should not be looked down on isolated
females
6. Social security:
Under-social security schemes should cover more and more people, so that they will
not be dependant on others in the event of old age, sickness, and unemployment etc.
With these facilities they will have no desire for more children.
B. Economic Measures:
The following are the economic measures:
1. More employment opportunities:
The first and foremost measure is to increase both rural as well as urban areas job
oppurtunities. There is disguised unemployment in rural areas. So efforts should be
made to migrate unemployed persons from rural to urban area. This step can monitor
the population growth.
2. Development of agriculture and industry:
If agriculture and industry are developed properly, there will be employment for large
number of people.They would improve their standard of living and adopt small family
norms when their revenue is increased.
3. Standard of living:
Improved standard of living improved which acts as a deterrent to large family norm.
In order to maintain their higher standard of living people prefer to have a small
family. According to A.K. Das Gupta those who earn less than Rs. 100 per month have
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on the average a reproduction rate of 3.4 children and those who earn more than Rs.
300 per month have a reproduction rate of 2.8 children.
4. Urbanization:
It is recorded that people in urban areas have low birth rate as compared to those living
in rural areas. Therefore urbanization should be encouraged and promoted.
C. Other measures:
1. Late marriage:
Marriage should be solemnized at the age of 30 years as far as possible. This will
decrease the reproductive period among the females which will reduce the birth rate.
2. Family planning:
This method involves choosing the family not by chance. People can control birth
rates by implementing preventive measures,This method is widely used, success of
this method depends on the availability of cheap birth control contraceptive devices.
3. Recreational facilities:
Birth rates are probable to drop if there are distinct recreational facilities such as
cinema; theatre, sports and dance etc. are available to the people.
4. Publicity:
Communication media such as T.V., radio and newspaper are the right way to spread
the benefits of the planned family to the uneducated and illiterate people,particularly in
rural and backward areas of country.
5. Incentives:
The govt. showed provide various types of incentives to the people to take birth
control measures. It is possible to extend monetary incentives and other amenities
such as leave and promotion to the working class that adopts small family standards.
5.6 URBANIZATIONS AND ITS EFFECT ON HUMAN SOCIETY
What is Urbanisation?
Urbanization is the extent to which urban character or nature increases. It can refer to
a geographical region that combines urban and rural areas, or to transform an
individual locality from less to more urban.The term can describe a condition at a
specific time, particularly the proportion of total population or area in urban localities
or areas (cities and towns), or the rise in the proportion of people living in towns and
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cities.Urbanization occurs because people move from rural areas to urban areas. This
usually occurs when a country is still developing
5.7 CAUSES OF URBANISATION
Various reasons have led to the growth of cities. They are as follows:
i. Industrialization:
Industrialization is an important cause of urbanization. It has expanded the possibility
of job. Because of better job possibilities, rural peoples are moving to towns
ii. Social factors:
Many social factors such as attraction of cities, better standard of living, better
academic infrastructure and the need for status also induce people to move to cities.
iii. Employment opportunities:
Primarily people depend on agriculture for their livelihood in the rural sector. But
Indian agriculture depends on monsoon, which is found to be irregular.Hence rural
people migrate to cities in drought or natural disasters.
iv. Modernization:
Urban regions are defined by improved infrastructure, communication, and medical
facilities etc. with advanced technology.People feel they can live in the cities
comfortably and the before migrate to the cities.
v. Rural urban transformation:
It is interesting to note that not only cities are increasing in number but, also rural
communities are adopting urban culture, so rural communities are no longer retaining
their unique rural culture. Rural people are trying to pursue the material culture of
urban people and a rural urban transformation is observed.
vi. Spread of education:
The literacy rate has increased among the rural people. They are showing the
following advanced featuresi.
Change in habits of dress.
ii.
Modern technology adoption
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iii.
iv.
v.

Enlightenment of women.
Modern communication and transportation. E.g.: Cell phones have become
common even among rural people.
Participation in active politics.

5.8 EFFECT ON URBANISATION
A number of significant changes have taken place with a high level of urbanization.
The urbanization impact can be summarized as follows:
Positive effect:
i. Migration of rural people to urban areas.
ii. Opportunities for employment in urban centers.
iii. Facilities for transportation and communication.
iv. Facilities of education.
v. Increase in the standard of living.
Urbanization can have beneficial impacts, if it happens to a desirable limit. Extensive
urbanization or indiscriminate growth may have adverse effects, which may be as
follows:
i. Problem of over population:Population concentration is a major problem of cities.
It has resulted in accommodation problem, growth of slums etc.
ii. Disintegration of Joint family:
Joint family can‘t be maintained in cities on account of high cost of living: People
prefer to live in the nuclear type of families
iii) Cost of living:High cost of living is a major problem of cities. In metro cities like
Mumbai, Banglore etc,it is very difficult for lower income group to maintain a decent
standard of living
iv) Increase in crime rates:Urban areas are known for high rate of crimes. Theft,
Dacoity, Murder, Cheating, Pick pocketing, rape etc. are common in urban areas.
v. Impersonal relations:Urban areas are defined by extremely secondary
relationships. The concept of neighbourhood, in cities community life are almost
absent. Urban life is highly monotonous. This can have a negative psychological effect

Odisha State Open University, Sambalpur

24

on individual. People are often self- centered and have no concern for fellow human
beings.
vi. Problem of Pollution:Pollution is a major problems in industrialized cities. It may
be caused by different industries or by excessive movement of vehicles.
viii. Stress:Urban life is characterised by stress that can even strain family
relationships. Women‘s employment in cities is almost inevitable to meet the
increasing cost of living. Changing the role of women in the family generates stress in
the family that can result in divorce or strained relationship.
Thus urbanization has its own merits and de-merits. Urbanization can not be
prevented. But the adverse effect of urbanization can be minimized.
Adverse effects
There is growing competition for facilities due to the high standard of living in urban
regions, which has several adverse effects:
 Slums and its consequences of overcrowding.
 Lack of sanitation
 Poverty
 Illiteracy
 Unemployment
 Crime is the worst impact of urbanization.
 Global warming, air, pollution, water scarcity and pollution and loss of forest
cover, agricultural land andwildlife depletion as a result of urban sprawl, pose
severe threats to the environment.
5.9 LET US SUM UP



The major challenge of the world today is to minimize the negative effects and
build the benefits.
Infrastructure needs to be improved. Opportunities should be created within
rural areas to prevent migration to cities.



Rural areas face many challenges that result from their sparse populations and
the great distances that people must often travel. Among other problems, rural
areas have a lack of economic opportunities in today‘s information age and a
general lack of various kinds of human services.



Rapid population growth and urbanization will have a dramatic effect on the
increased demand for jobs, housing, energy, clean water, food, transportation
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infrastructure, and social services.


Urbanization is a consequence of population growth. Cities first developed in
ancient times after the rise of horticultural and pastoral societies and ―took off‖
during the Industrial Revolution as people moved to be near factories.
Urbanization led to many social changes then and continues today to affect
society.

5.10 MODEL QUESTIONS
1. What do you mean by the term density of population of a country?
2. What is the population of India according to the 2011 census ?
3. Describe the different methods for control of population growth ?
4. What is population density and describe different aspects ?
5. Describe characteristic of population of India ?
6. Write down the causes of urbanization ?
7. Briefely describe the effects of urbanization ?
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UNIT-6

DISEASES OF HUMANBEINGS

Unit Structure
6.1 Objective
6.2 Introduction
6.3. Types of Communicable diseases and prevention
6.3.1 Measles
6.3.2 Polio
6.3.3 Chikungunya
6.3.4 Rabies
6.3.5 Leprosy
6.3.6 Plague
6.4 Non-Communicable diseases
6.5 Types of Non communicable diseases
6.5.1 Hyper Tension
6.5.2 Coronary heart disease
6.5.3 Stroke
6.5.4 Diabetic
6.6 Let us sum up
6.7 Possible questions
6.8 References
6.1 LEARNING OBJECTIVES
After going through this unit, you will be able to,
 To monitor the trends and epidemiological determinants of communicable and
non communicable diseases
 Evaluate the progress in their prevention and control
6.2 INTRODUCTION
A communicable disease is one in which the causative organism can move directly or
indirectly from one person to another or it is also defined as the disease transmitted by
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direct contact with an infected person or indirectly by a vector.It is also called as
contagious disease.
6.3 TYPES OF COMMUNICABLE DISEASE
Communicable diseases are Measles, Polio, Chickungunya, Rabies, Leprosy and
Plague
6.3.1 Measles
Measles or rubella is a viral infection of the respiratory system.It is the most common,
highly communicable and a specific infectious disease affecting children. It is a viral
disease which spread by droplet infection and spreads very rapidly. It appears to be
due to a virus present in the nasal secretion, scrapings of skin etc. Its onset is
characterised by sneezing, laryngitis, cough, running of the nose and eyes,
photophobia, fever, muscular eruption, which is dusty red and velvety to touch. The
rash does not develop fluid as in small-pox and chickenpox. An early sign is the
presence of 'koplik' spots in the mouth, i.e. minute bluish white spot which may be
seen on the gums and inside checks not on the palate. It occurs generally in an
epidemic form and is infectious from the very beginning. Most people suffer from
measles in childhood, and a mother who has had the disease confers passive immunity
on her infant for the six months of life. The infection is generalised but the clinical
evidence of it is mainly found in respiratory tract, the mouth and the conjunctives.
Epidemiological Determinants:
Agent Factors: Measles is caused by an RNA Paramyxovirus. The virus cannot
survive in human body for, any length of time, but retains infectivity when stored at
sub-zero temperature
a) Sources of infection: The definite source of infection of measles carriers isnot
known.
b) Infective Material: Secretion of the nose, throat and respiratory tract of the
patient during the prodromal
stage and the early stages of eruption of the
rash.
c) Communicability:Measles is highly infectious during the prodermal stage and
at the time of eruption of the rash. Communicability declines rapidly after the
appearance of the rash. The period of communicability is approximately 4 days
before and 5 days after the appearance of the rash. So patient should be isolated
for a week during the onset of the rash.

Odisha State Open University, Sambalpur

28

Mode or Transmission or Spread:
Transmission occurs directly as well as indirectly. The disease is transmitted from the
sick to the healthy person by means of direct contact through discharges from nose and
mouth. Infection through conjunctivae also cause transmission.
Prevention:
Measles is the most difficult disease to handle as it is most infectious in its preeruptive stage:
1. The nasal and buccal secretions should be wiped out with pieces of cloth and
burnt away
2. Application of carbolised glycerine or Vaseline to the body.
3. Fomites should be disinfected (clothes, bedding and utensils)
4. Sickroom should be disinfected properly with Sulphur- dioxide or
formaldehyde. Walls should be white washed.
5. Children should not be allowed to go to school (14 days from the appearance
of the rash).
6. Proper sanitation should be maintained.
7. Proper care should be taken. Convalescent patient of measles should be given a
bath with disinfectant lotion before mixing with others.
8. Convalescent serum, gamma — globulin or serum of adults has been tried
intramuscularly

Immunization
A. Active Immunization: One injection of live attenuated measles virus could be
given sub-cutaneously in children over one year old who have not had the
disease.Inactivated virus vaccines with attenuated live virus are being tried
with good results.
B. Passive immunization: Human immunoglobin given intramuscularly is
recommended for the prevention or attenuation of measles particularly for
contacts under 18 months of age and for debilitated children. The dose is
250mg for children under one year old and 500mg for those over this stage.
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6.3.2 Polio
Acute Poliomyelitis:
Acute poliomyelitis or infantile paralysis is one of the main crippling diseases of
childhood. It is an acute viral infection caused by an RNA virus and is highly
communicable disease. This disease affects the central nervous system i.e. brain,
spinal cord and nerves. So causes paralysis of voluntary muscles mostly the leg
muscles. The legs are more affected then arms.
Agent Factora) Agent: Polio caused by polios are virus which has serotypes 1, 2 and 3 most of
paralytic polio due to type- I virus. Polio virus can survive for long period of
cold environment. It can live in water for 4 months and for 6 months.
b) Reservoir of infection: Man is the only reservoir of infection. No animal
source yet been found. Most infections are subclinical. It is the mild and
subclinical infection that play a dominant role in the spread of infection.

Infectious material:
Polio virus is found in nasopharyngeal secretion (discharges of the mouth and nose),
urine and feaces of the patients and carriers. The carriers play an important part in the
spread of the disease. Faecal carriers are more dangerous than the nasopharyngeal
carriers. The causative agent affects the nervous system, especially nerve cells of
spinal cord and medulla oblongata.
Period of communicability:
The cases are most infectious in7 to 10 days before and after onset of symptoms.
In the faeces, the viruses are excreted for 2 to 3 weeks. Sometimes for 3 to 4 months.
Host factors:
a) Age: It affects children of all ages. Children are more susceptible than adults
because of the acquired immunity of the adults. In India, polio is a disease of
infancy and childhood. The most vulnerable age is between 6 months and 3
years. Pregnant women, People with weakened immune systems, such as HIV
+ people and young children are the most susceptible to the polio virus.
b) Sex: Sex differences are in the ratio of three males to one female.
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c) Risk factors: Several risk factors have been found to precipitate an attack of
paralytic polio in individuals already infected with polio viruses. They include
fatigue, trauma, and intramuscular injection.
d) Immunity:Following infection is fairly solid although reinfection can occur
since infection with one type does not protect completely against the other two
types of Virus. Type 2 virus appears to be the most effective antigen. Neutering
antibody is an important index of immunity to polio after infection.
Mode of transmission or spread:
The mode of spread of Polio are
1. Direct mode
2. Indirect mode
1. Direct Mode:
a) Faecal — Oral Route: The infection spreads directly through contaminated
fingers where hygiene is poor.
b) Droplets Infection -- This occurs in the acute phase of disease when the virus
are present in the throat. Personal contact with an infected person helps droplet
2. Indirect Mode:
The infection may spread indirectly through contaminated water, milk, foods, flies and
fomites (articles of daily use). Polio virus is transmitted from person to person through
faecal matter. People living in areas with limited access to running water or flush
toilets often gets the virus from drinking water contaminated by human waste that
contain the virus.
Prevention and Control
1. Immediate or prompt notification of the case to the health authorities.
2. Isolation: The patient should be isolated. He/She should be given complete
rest.
3. Proper disposal of excreta of the patient (urine and faeces) suffering from polio
is to be done.
4. Drinking water should be chlorinated and all sources of water should be
protected.
5. Milk should be properly boiled.
6. Fresh fruits and vegetables should be washed in a dilute permanganate
solution.
7. Anti-fly measures should be adopted.
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8. Immunization is the only means of preventing poliomyelitis.
It is essential to immunize all infants by 6 months of age to protect them against polio.
There are
two types of vaccines.
a) Inactivated (Salk) polio vaccine (IPV)
b) Oral (Sabin) polio vaccine (OPV)
Pulse polio immunization:
The best way to prevent polio is to get vaccinated. Children should get polio shots
according to the CDC vaccination schedule. Rarely the shots can cause mild or severe
allergic reactions such as: breathing problems, high fever, dizziness, hives, swelling of
throat, rapid heart rate.
Disease control Vaccination Schedule:
Age:
2 months — one dose
4 months — one dose
6 to 18 months — one dose
4 to 6 years — Booster dose
6.3.3 Chikungunya
The word 'Chikungunya' is believed to have been derived from a description in the
Makonde language, meaning "that which bends up". The posture of people is affected
with the severe joint pain and arthritic symptom with this disease, Chikungunya has
been present mostly in developing countries.
Epidemiology:
Agent factor Chikungunya is a dengue like disease caused by a group of virus, the
chikungunya virus and transmitted by Aedes, Culex and Mansonia mosquitoes. During
outbreaks, due to high concentration of virus in the blood of those in the acute phase of
infection, the virus can circulate from humans to mosquitoes and back to humans. In
recent outbreaks in urban areas, the virus has transmitted by circulating between
humans and mosquitoes.
Mode of transmission:
Chikungunya is generally transmitted from mosquitoes to humans though mosquito
bites. Less common modes of transmitted include vertical transmission, which is
transmission from mother to child during pregnancy or at birth and also transmitted
via infected blood products. The disease occurs in the rainy season when the mosquito
vector population is at its peak.
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Chikungunya spreas through bites from Aedes mosquitoes and the species A. aegypti
was identified as the most common Vector, though the virus has recently been
associated with many other species, including A. albopictus. Other species potentially
able to transmit the chikungunya virus include A. albopictus, Ae. furcitfertaylori and
Ae. africanus
Incubation period: The incubation period of Chikungunya fever is 4 - 7 days.
Signs and Symptoms:
Symptoms usually begins or appears 4 - 7 days after being bitten by the infected
mosquitoes.
Characteristics symptoms include:
1. Sudden onset of high fever, headache, insomnia, exhaustion up to 5 to 7 days.
2. Rashes occurs in 40 — 50% of cases
3. Inflammation of eyes may occur in the form of iridocyclitis, retinal lesions and
conductivitis.
4. Digestive symptoms, including abdominal pain, nausea, vomiting, diarrhoea
may also occur.
5. Pain, swelling and stiffness especially of the metacarpo phalangeal, wrist,
elbow, shoulder, knee, ankle and metatarsal points
6. Pain may also occur in the muscles or ligaments.
7. Most patient feel better within a week. In some people the joint pains may
persists for monthsand even years.
8. Chikungunya may cause long-term symptoms following acute infection.
Common predictors of pro-longed symptoms are increased with age and prior
rhermatological disease.This condition has been termed as chronic
chikungunya virus
Prevention or Control:
Vector Control- The mosquitoes are the main target of control activities. Mosquito
control focuses on eliminating the standing water where mosquitoes lay eggs and
develop as larvae. If elimination of the standing water is not possible, insecticides or
biological control agents can be added.It requires active community involvement to
keep water storage containers free of mosquitoes and to eliminate the other breeding
places of mosquitoes in and around houses and dwellings.
The organo-phosphorus insecticides, Abate is used as a larvicide which can prevent
breeding up to 3 months, when applied on sand granules.It does not harm man and
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does not affect the taste of water. Anti larval measures can prevent an epidemic, but do
not give immediate results when an epidemic has already broken out. In such cases
anti-adult measures can bring about a rapid interruption of transmission.
Treatment:
There is no vaccine to prevent or medicine to treat chikungunya virus. There is no
specific treatment of chikungunya. Only supportive case is recommended and
symptomatic treatment of fever and joint swelling is done.
1. The patient should take plenty of rest.
2. Enough fluid should be taken to prevent dehydration.
3. Analgesics, antipyretics like paracetamol, diclofenac, chloroquine along with
fluid supplementation
4. Drugs like aspirin and steroids should be avoided. pyrethroids (for example in
mosquito coils) are also insect repellents. As infected mosquitoes often feed
and rest inside homes, using screens on windows and doors will help to keep
mosquitoes out of the house.

6.3.4 Rabies
Rabies is also known as hydrophobia. It is an acute infectious disease and highly fatal
viral disease caused by a virus that affect the central nervous system causing
inflammation of brain. Rabies is communicated from a rabid animal to a susceptible
animal usually through a wound produced by biting or even licking of a rabid animal
on a scratche or an abraded surface. Domestic dogs, cats and rabbits and wild animal
such as Jackals, wolves and bats are able to transfer the virus to human via bites and
scratche. It is a viral disease and infection is localized in the nervous system and the
salivary glands. When it affects man, the most characteristics symptom produced is
hydrophobia, i.e. fear of water.
Epidemiological determinants
Agent Factor
Agent: The causative agent (lyssavirus type l) is a bullet shaped neurotropic RNA
containing virus. It belongs to the family rhabdoviridae — serotype - I (Lyssavirus,
Type -I) and is a causative agent of rabies. Serotype 2, 3 and 4 are rabies related. They
cause rabies like disease in man and animals. Available anti rabies vaccine may not be
effective against the rabies - related virus.
Rabies virus particles contain two distinct, major antigens:
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1. Antigen from the virus membrane and an internal nucleo protein antigen.
The glycoprotein seems to be the only antigen capable of inducing the
formation of virus-neutralizing antibodies. The presence of neutralizing
antibodies in the blood of man and animals is considered an index of
protection against inaction with rabies virus.
2. Virus has been cloned and expressed in E-coil in a bid to develop
genetically engineered rabiesVaccine.
Reservoirs of infection:
Rabies exists in 3 epidemiological forms. They are:
a) Urban
b) Wildlife (Sylvatic) rabies
c) Bat rabies
a) Urban Rabies: The transfer of infection from wild life to domestic dogs
results in the creation of the urban cycle which is maintained by the dog and is
responsible for of human cases in India. A single rabied dog is capable of
biting a large number of humans, animals and may involve an area of over
40km in its short span of clinical illness.
b) Wild life Rabies: Wild life or sylvatic form of rabies presents an intractable
problem. It is an unidentified reservoir of infection. The wild life cycle is
perpetuated by the Jackal, fox, hyena and other wild life carriers which are the
main reservoir and transmitters of rabies. In South Africa, the disease is
enzootic in the mongoose. These animals maintain a cycle amongst them and
transmit the infection to dogs and domestic animals. Man may occasionally
contract rabies by intrusion into the wild life cycle of rabies.
c) Bat Rabies: In certain Latin American countries and parts of U.S.A. the
vampire bat is an important host and vector of rabies. These bats feed
exclusively on the blood of animals and man. They can transmit rabies to
animals and humans. Rabies transmitted by the vampire bat is thought to kill
hundreds of thousands,of cattle annually. Human are also affected when they
sleep outdoors. Vampire bats have not been reported in India. The
epidemiological importance of bats is that they provide a constant source of
infection for wild animals and men, then enabling the virus to persist in nature.
Host factors:
All warm blooded animals including man are susceptible to rabies. Rabies in man a
dead-end infection and has no survival value for the virus. The overwhelming number
of victims in India belong to the age group 1-24 years. Laboratory staff working with
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rabies virus, veterinarians, dog handlers, hunters and field naturalists face bigger risks
of rabies than do general public.
Mode of transmission
The various modes of transmission are:
a) Animal bites
b) Licks
c) Aerosols
d) Person to Person
a) Animal bites: In India most of the human rabies cases have resulted from dog

bites. Transmission of rabies virus to man is through rabid dog bites. The saliva
of the dog contain the virus at the time of bite. Besides dogs, other animals
such as cats, monkeys, horses, cows, goats, rabbits, sheeps, foxes, bats and
woodchucks are the main sources of rabies infection in humans.
b) Licks: Licks on abraded skin and mucosa can transmit the disease. Dogs have

the habits of licking
c) Aerosols:Aerosol (respiratory transmission may have observed in nature only

in certain caves harboring rabies infected bats and in the laboratory, where
aerosols created during homogenization of infected animal brains can infect lab
workers.
d) Person to Person: Transmission of rabies from person to person is also

possible for e.g. through bites. There are also transmission of rabies by corneal
and organ transplants.
Incubation period:
Incubation period is extremely variable.
Risk factors:For most people the risk of contracting rabies is relatively low. However
there are certain situations that may put the person at a higher risk. These include:
1. Living in an areas that is populated by bats.
2. Travelling to developing countries.

3. Living in rural area where there is greater exposure to wild animals and little or
no access to vaccines and immunoglobin preventive therapy.
4. Frequent exposure to wild animals.
Symptoms of Rabies:
As the virus continues to attack the central nervous system, there are two different
types of the disease can develop. They are:
(a) Furious Rabies
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(b) Paralytic Rabies
a) Furious Rabies: Infected people who develop furious Rabies will be
hyperactive and excitable and may display erratic behavior. Other symptoms
include: insomnia, anxiety, confusion, agitation,hallucination, excess salivation
problems of swallowing and fear of water.
b) Paralytic Rabies: This forms of rabies takes longer time to set in, but the
effects are very severe. Infected people slowly become paralyzed, will
eventually slip into a coma and die. According to the World Health
Organisation (WHO), 30 percent of rabies cases areparalytic. Animals with
rabies, transfer the virus to other animals, to people via saliva following a bite
or via a scratch. Any contact with the mucus membranes or an open wound can
also spread the virus. The transmission of this virus is considered to be
exclusively from animalto animal and animal to human, but human to human
transmission of the virus is extremely rare.
Rabies in man:
The symptoms are progressively aggravated and swallowing of liquid becomes
difficult. At later stage the mere sight or sound of water may provoke spasm of the
muscles of deglutition. This symptom of hydrophobia (fear of water) is seen in men
and is absent in animals. The duration of illness is 2 to 3 days but may be prolonged to
5 — 6 days in exceptional cases. The patient may die during one of the convulsions or
may pass on to the stage of paralysis and coma. Intensive care may allow an
occasional patient to survive.
Diagnosis: A clinical diagnosis of hydrophobia can be made on the basis of history of
bite by a rabid animal and characteristic signs and symptoms.
Rabies can be confirmed in patients early in the illness by antigen detection using
immune fluorescence of skin biopsy and by virus isolation from saliva and other
secretions
Prevention:
1. The patient should be isolated in a quiet room protected as far as possible from
external stimulisuch as bright light, noise or cold draughts which may
precipitate spasms or convulsions.
2. Relieve anxiety and pain by liberal use of sedatives.
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3. If spastic muscular contractions are present, use drugs.
4. Intensive therapy in the form of respiratory and cardiac support may be
givenPatients with rabies are potentially infectious because the virus may be
present in the saliva,vomits, tears, urine or other body fluids. Persons attending
rabid patients should be warned against possible risk of contamination and
should wear face masks, gloves, goggles and aprons to protect themselves.
Persons having bruises, cuts or open wounds should not look after the patient
Rabies is a preventable disease.
Get a rabies vaccine before travelling to developing countries, working closely with
animals.
Vaccines or Immunization of man:
All vaccines are tested in accordance with the control procedures laid down by WHO.
Following Pasteur‘s initial development of rabies vaccine, a variety of rabies vaccines
have been developed. The vaccines are of 3 types.
These are:
a) Nervous Tissue Vaccines (NTV)
b) Derived from adult animal nervous tissues (e.g.sheep)
c) Derived from suckling mouse brain.
6.3.5 Leprosy
Leprosy is also known as Hansen's disease (HD) after the scientist discovered M.
Lepra in 1873. It is a chronic infectious disease caused by the bacilli Mycobacterium
Leprae and Mycobacterium Lepromatosis is a relatively newly identified
mycobacterium isolated from a fatal case of diffuse lepromatous leprosy in 2008.It
causes severe, disfiguring skin sores and nerve damage in the arms and legs. It also
affects the skin, muscles, eyes, bones, testes and internal organs. Leprosy is clinically
characterized by one or more of the following cardinal features :
a) Hypo pigmented patches,
b) Partial or total loss of cutaneous sensation in the affected areas (the earliest
sensation to be affectedis usually light touch).
c) Presence of thickened nerves
These are two varieties of Leprosy:
1. Infective Leprosy
2. Non-infective leprosy
1. Infective Leprosy: It is called 'Lepromatous Leprosy'. Infective patients shed
germs from the nose, throat and skin.
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2. Non-infective Leprosy: Non-infective leprosy is generally known as Neural of
'Non-Lepromatous'. It is of two kinds.
These are :
a) Leprosy without patches on the skin.
b) Leprosy with patches on the skin.
Epidemiological determinants:
Agent Factors:
a) Agent: Leprosy is caused by M. Leprae. They are acid-fast and occur in humal
host both intracellularly and extracellularly. They occur characteristically in
clumps or bundle called globi). They have an affinity for Schwann cells. As
many as 2 to 7 billion were estimated in one gram of numerous antigens (more
than 20) have been detected in M. Leprae by dielectrophoretic techniques
b) Source of infection: The current view is that all patient with 'active leprosy'
must be considered infectious. Until recently man was considered to be the
only host and source of infection. There is now evidence that natural infections
with M. Leprae are present in wild animals i.e. armadillos, sooty mangabey
monkey, African chimpanzees, Cynomolgus macaque and red squirrels. It is
not yet known if leprosy in wild animals is a threat to public health.
c) The nose is the major portal of exit. Lepromatous cases harbor millions of M.
Leprae in their nasal mucosa which are discharged when they sneeze or blow
the nose. The bacilli can also exit through ulcerated or broken skin of
bacteriologically positive cases of leprosy.
d) Infectivity: Leprosy is highly infectious disease but of low pathogenicity. It is
claimed that an infectious patient can be rendered non-infectious by treatment
with dapsonefor about 90 days or with rifampicin for 3 weeks.
e) Attack rates: Among household contacts of Lepromatous cases, a varying
proportion 4 percentto12 percent is expected to show signs of leprosy within 5
years.
Risk factors:The greatest risk factor for developing leprosy is contact with another
case of leprosy. Contacts of people with leprosy are 5 to 8 times more likely to
develop leprosy than members of the general population. Other risk factors are poorly
understood. However conditions that reduce immune function, such as malnutrition,
other illness or host genetic difference may increase the risk of developing leprosy.
Despite this infection with HIV does not appear to increase the risk of developing
leprosy.
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Host factors:
Age: Leprosy is not particularly a disease of children as was once
believed.Infection can take place at any time and at any age depending upon the
opportunities for exposure. In epidemic areas, the disease is acquired commonly
during childhood. In areas where leprosy is rare, the first contact may not take place
early in life, and consequently the disease may appear late.
Sex: The prevalence of Leprosy is higher in males than in females in most
regions of the world. Sex difference is found least in children below 15 years and more
marked among adults.
Migration: In India Leprosy was seen mostly in rural areas. But due to
movement of people from rural to urban areas. Leprosy is seen in urban areas also.
6.3.6 Plague
The plague is a serious bacterial infection which can be deadly. It is sometimes
referred to as the"black plague", and is caused by the bacterium Y. pestis.This bacteria
is found on animals throughout the world is usually transmitted to humans through
rodents and fleas.In medieval times, the plague or 'black death' was responsible for the
deaths of millions of people in Europe.Today the risk of developing plague is quite
low with only 1,000 to 2,000 cases reported to World Health Organization (WHO)
each year with the highest incidence in Africa.
Types of Plague:
There are three basic forms of plague. They are:
1. Bubonic Plague
2. Pneumonic Plague
3. Septicaemic Plague
1. Bubonic Plague: The most common form of plague is bubonic plague. It
occurs when an infected rodent or flea bites the person. In very rare cases the
person can get the bacteria from the material that has come into contact with an
infected person.
2. Pneumonic Plague: When the bacteria spreads to the lungs, pneumonic plague
occurs. When the person with pneumonic plague coughs, the bacteria from
their lungs are expelled into the air. Other people who breathe that air can
develop this form of plague, which can lead to an epidemic. Pneumonic plague
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is the only form of the plague that can be transmitted from person to person. It
is not spread by rat or fleas.
3. Septicaemic Plague: When the bacteria enter the blood stream directly and
multiply there, it is known as septicemic plague. When they are left untreated,
both bubonic and pneumonic plague can lead to septicemic plague. It is rare
and is invariably fatal.
Epidemiological determinants:
Agent Factors:
a) Agent: The causative agent is Y.Pestis which is a Gram - negative, non-motile,
coceo-baccilus that exhibits bipolar staining with special stains (e.g. Way son‘s
stain). The bacilli occur in great abundance in the buboes of all cases of
bubonic, in sputum of pneumonic plague and blood of septicemia cases. It is
also present in spleen, liver, kidney, lungs and other viscera of infected persons
and in blood in small number. The plague bacilli can survive and multiply in
the soil of rodent burrows where the climatic and other conditions are
favorable.
b) Reservoir of infection: Wild rodents (e.g. field mice, gerbils, skunks and
other small animals) are the natural reservoirs of plague. These are found in the
mountains, deserts cultivated areas, forests in temperate and tropical regions of
India. The wild rodent, Tatera indica is the main reservoir, not the domestic
rat. Y.pestis circulates in animal reservoirs,particularly in rodents
c) Source of infection: Infected rodents, fleas and case of pneumonic are the
source of infection.
Host factors:
a) Age and sex: All ages and both sex are susceptible to plague.
b) Human activities: Man may come into contact with natural foci in the course of
hunting grazing, cultivation, harvesting, construction activities or while
engaging in outdoor recreational activities. These activities offer opportunities
for flea-man contact.
c) Movement of people: Plague is associated with movement of people and cargo
by sea or land.
d) Rats and rat fleas are transported in this way.
e) Immunity: Man has no natural immunity. Immunity develops after recovery.
Risk factor: The risk of plague is highest in areas that have poor sanitation,
overcrowding and large population of rodents.
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Complications
Complications of plague may include:


Death. Most people who receive prompt antibiotic treatment survive bubonic
plague. Untreated plague has a high fatality rate.



Gangrene. Blood clots in the tiny blood vessels of fingers and toes can disrupt
blood flow and cause that tissue to die. The portions of fingers and toes that
have died may need to be removed (amputated).



Meningitis. Rarely, plague may cause inflammation of the membranes
surrounding the brain and spinal cord (meningitis).

Control of fleas:
The most effective method to break the chain of transmission (Rodent - flea-man) is
the restriction of rat fleas by the proper application of an effective insecticide. Flea
control must coincide anti-rodent measures. DDT and BHC should be used as dusts
containing 10 percent and 3 percent of the active ingredient respectively. In areas
where resistance to one or both of these insecticides occurs, dusts of carbonyl (2%) on
malathion (5%) should prove effective.
Vaccination:


Immunization with plague vaccine is a valuable preventive measure. The WHO
recommends that under all circumstances, vaccination should be only for the
prevention, not the control of human plague. To be effective, vaccination
should be carried out at least a week before an anticipated outbreak and the
vaccine should be given in 2 dose.



The vaccine is given subcutaneously in two doses of 0.5 and 1.0ml at an
interval of 7 to 14 days. A single dose will not result in dependable protection.
In an emergency when it is desired to carry out primary immunization by
means of a single injection, the dose should be double. The second dose that is
3ml for adult males. Immunity starts 5 to 7 days after inoculation and lasts for
about 6 months. Booster doses are recommended six-monthly for persons at
continuing risk of infection.



The reactions after inoculations are pain, tenderness, headache etc, appear few
hours and subside in 1 to 2 days.
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Prevention
No effective vaccine is available but scientists are working to develop one. Antibiotics
can help prevent infection if you're at risk of or have been exposed to plague. Take the
following precautions if you live or spend time in areas where plague outbreaks occur:


Rodent-proof your home. Home should be kept free from stacks of cluttered
firewood or piles of rock, brush or other debris that could attract rodents take
steps to control it.



Keep your pets free of fleas. Pets should be protected from fleas using plea
control protects. Pets that roam freely outdoors may be more likely to come
into contact with plague infected fleas or animals: So pets should not be
allowed to room freely outside the home. If the pet becomes sick,veterinary
doctor should be consulted.



Wear gloves. When handling potentially infected animals, wear gloves to
prevent contact between skin and harmful bacteria.



Use insect repellent. Closely supervise the children and pets when spending
time outside in areas with large rodent populations. Use insect repellent.

6.4 NON-COMMUNICABLEDISEASES
What is non-communicable diseases?
Non Communicable Diseases (NCD) continue to be important public health problem
throughout the world. It is a medical condition or disease that is non-infectious or nontransmissible. (Non communicable diseases refer to chronic diseases which lasts for
long periods of time and progress slowly. Sometimes NCDS are referred as "chronic
diseases" but it is not true. Those are distinguished only by their infectious cause, not
necessarily by their duration. Some chronic diseases, of long duration such as HIV/
AIDS are caused by infections. Chronic diseases require chronic care management
like all other diseases that are slow to develop and of long duration. Noncommunicable diseases (NCDS) include cardiovascular, renal, nervous and mental
diseases, musculoskeletal condition such as arthritis and allied diseases, chronic
nonspecific respiratory diseases e.g. bronchitis, asthma, permanent results of
accidents, blindness, cancer, diabetes, obesity and various other metabolic and
degenerative diseases and chronic results of communicable diseases. Disorders of
unknown cause and progressive course are often labelled "degenerative".

Odisha State Open University, Sambalpur

43

6.5 TYPES OF NON-COMMUNICABLE DISEASES
Noncommunicable diseases are Hypertension, Coronary heart disease, stroke,diabetes.
6.5.1 Hypertension (High Blood Pressure)
Hypertension is increasing day by day throughout the world. The number of people
living with high blood pressure is predicted to be 1.56 billion worldwide by the year
2025. The World Health Organisation estimated that High Blood Pressure is
responsible for one in every 8 deaths worldwide, making hypertension the third
leading killer in the world. High blood pressure is a common disorder amongst the
middle and the old age groups i.e.40 to 60 years. It may sometimes be secondary to
diseases of kidneys or endocrine glands like supra-renals or pituitary that may respond
to treatment. Blood Pressure is at its highest, when the heart beats and pumps that
blood called systolic pressure. When heart is at rest between the beats, the blood
pressure falls i.e. called diastolic pressure .The normal blood pressure is 120mm
Hg/80mm Hg ('mm Hg'- stands for millimeters of mercury, a unit of pressure). Blood
Pressure is measured by using an instrument known as sphygmomanometer.
Different types of hypertension:
i.

Mild hypertension (diastolic pressure 90 to 104).
This condition may be found accidentally in the course of a life insurance or
routine medical examinations and the patient may complain of no symptoms.
But it is good to check in future, in case it shows a tendency to rise.

ii.

Moderate hypertension:
The common symptoms are headache, cardiac discomfort and breathlessness. If
the patient is over for loss of weight i.e. about 1 to 1.5 Kg/week should be done
to bring a significant fall in blood pressure. This is very important because it
may leads to cardiac heart disease if High Blood Pressure and Obesity co-exist.
Patients should be trained how to avoid emotional stress and excessive physical
activity.

iii.

Severe hypertension (diastolic pressure over 120 to 130mm Hg & Above)

iv.

Malignant hypertension: This occurs along with diseases of heart, retina,
kidneys orPeripheral arteries; two lines of treatment are useful.
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Table No.1:Classification of blood pressure for adults age of 18 years or older
Category

Systolic BP (mmllg)

Diastolic BP (mmllg)

Optimal

< 120

< 80

Normal

120-129

80-84 85-89

High-normal

130-139
90-99

Hypertension
Stage 1

140-159

110-119

Stage 2
Stage 3

100-109

160-179
180-209

> 120

Stage 4

>210
Source: Whelton PK. Epidemiology of hypertension. Lancet 1994

Symptoms:
Persons with hypertension have symptoms and the condition is discovered in the
course of a routine physical examination as per life insurance. Among the symptoms
which are frequently observed when the blood pressure is rising are;
Headache, Dizziness, Impaired vision, Loss of memory, Pain over heart,unexplained
tiredness,Cardiac failure-60% and Renal Failure.
Treatment:
The treatment consists of the following (l) Rest (2) Administration of drugs to reduce
blood pressure & (3) diet.
1. Rest: Rest is essential in advanced cases of hypertension. Over work, worry
and emotional stress tend to aggravate the condition.
2. Medicine : Tranquilizers and sedatives are useful for relief of anxiety and
emotional tension. Those should be taken only in limited doses. Rauwolfia
alkaloids, ganglion blocking drugs, and sympathetic blocking drugs.
3. Diet : Diet is an important factor in the management of hypertension. A low
sodium rice diet suggested by Kempher (1948) has been extensively used in
the treatment of cases with hypertension. The beneficial effects of this diet
have been attributed to its low calorie, low protein, low fat and low sodium
contents. The modifications required in the diet are as follows:
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a) Calories: Calories should be just adequate to meet the daily requirements.
b) Proteins: A diet of 60gm protein is necessary to maintain proper nutrition.
In severe hypertension protein restriction to 20gm may be necessary as
temporary measure as foods rich in protein are also rich in sodium.
c) Vitamins: Vitamin intake should be subjected to take one-multivitamin
mineral tablet daily.
d) Minerals: Low sodium diet may be beneficial. Kempher rice diet is given to
thepatient because it contains low sodium content Severe restriction of
sodium in diet may be harmful e.g. in some cases, it may lead to renal
failure.In a resistant case the diet has to be very low in sodium (i.e. not
more than 0.5 gm sodium chloride a day). It is difficult for an ambulatory
patient to follow poor sodium diet.
e) Sodium:Ingestion of excessive sodium tends to increase the blood pressure
and vice-versa. Hence, sodium intake should be restricted between 200-400
mg depending on the severity of disease. Usually, in hypertension odema is
seen. When odema is not present then sodium can be increased slowly
when the patient recovers from odema then 1 - 1.5 gms Na/day is given. In
normal person diet sodium is given 3-6 gm per day.
f) Potassium: If diuretics are administered to a hypertensive patient, then diet
should be supplemented with potassium salts, to make up for the potassium
excreted in the urine such as2-4 gm Potassium 3 times a day. Cereals,
vegetable soups, fruit juice etc. are given.
g) Fluids: With a free flow of urine, fluid restriction is not necessary. With
odema, fluids are restricted, mild but in the absence of odema, fluids are
given in adequate amounts.
h) Kempher rice diet :
For a hypertension patient Kempher give a diet of rice, fruit and sugar. It
provides about 2000 Kcal, 20 gm fat, 20 gm proteins, 150mg sodium and
200 mg chloride. All fruits and fruit juices are permitted. The fluid intake is
limited to 700-1000 ml to meet the daily needs. Vitamin supplement are
given to meet the daily needs of different vitamins.

Foods not permitted:
Cheese, peanut butter, salted butter, frozen peas, shell fish and dry fish,
Prepared mixes.Biscuits, cakes, breads, pastries, salt in cooking or at the table.
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6.5.2 Coronary Heart Disease
Coronary Heart Disease (CHD) is a disease in which a waxy substance called plaque
build up inside the coronary arteries. These arteries supply oxygen-rich blood to heart
muscle. When plaque builds up in the arteries, the condition is called atherosclerosis.
The plaque take many years to build up over the time, the plaque can harden
or/rupture. The hardened plaque narrows the coronary arteries and reduces the flow of
oxygen-rich blood to the heart. If the Plaque ruptures a blood clot can form on its
surface. A large blood clot can mostly or completely block blood flow through
coronary artery. Over time ruptured plaque also hardens and narrows the coronary
arteries.Coronary Heart Disease (Ischaemic heart disease) maybe defined as
"impairment of heart function due to inadequate blood flow to the heart compared to
its needs caused by obstructive changes in the coronary circulation to the heart." It is
the cause of 25 to 30 percent of deaths in most industrialized countries. The WHO has
drawn attention to the fact that CHD is our modern epidemic. The other names of
coronary heart Disease are


Artherosclerosis, coronary artery disease, hardening of the arteries , Heart
disease, Ischemic (IS-KE-Mik) heart disease and narrowing of the arteries

Risk Factors:
Coronary artery disease has a number of well determined risk factors, some are
modifiable and others are immutable. Age, sex, family history, genetic factors and
personality are not modifiable. Certain traits, conditions or habits which raise the risk
for CHD) are modifiable which help to prevent or delay.Those are: Smoking,High
blood pressure (Elevated serum cholesterol of Diabetes Obesity), sedentary habits,
slack of exercise and stress.
Smoking: Smoking can damage and tighten blood vessels leading to unhealthy
cholesterol levels and raising of blood pressure. It has been identified as a major
CHD risk factor with several possible mechanisms - carbon monoxide induced
artherogenesis, nicotine stimulation of adrenergic drive raising both blood pressure
and myocardial oxygen demand, lipid metabolism with fall in "protective" high
density lipo-protein etc.
Hyper tension: It is single most useful test for identifying individuals at a high risk
of developing CHD. It accelerates the atherosclerotic process, especially if hyperlipidemia is also present and contributes importantly to CHD. Blood pressure is
considered to be high if it stay at or above 140/90 mm Hg over time. If you have
diabetes or chronic kidney disease high blood pressure is defined as 130/80 mm Hg
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or higher. (The mm Hg is millimeters of mercury, the units used to measure blood
pressure).
Unhealthy blood cholesterol level: Elevation of serum cholesterol is one of the
important factors which carried an increased risk for development of myocardial
infarction. It includes high LDL cholesterol (bad cholesterol) and low HDL
cholesterol (good cholesterol).The level of low-density lipoprotein (LDL) cholesterol
is directly associated with
CHD) while Very Low Density Lipoprotein
(VLDL) is associated with premature artherosclerosis which is more strongly
associated with peripheral vascular disease than with CEIL)' High density lipoprotein
(HDL) cholesterol is protective against the development of CHD).
Diabetes: The risk of CHD is 2-3 times higher in diabetics than in non-diabetics. It is
responsible for 30 to 50 percent of deaths in diabetics over the age of 40 years in
industrialized countries.
Physically inactive: Physically inactive worsen the risk factors for CHD such as
unhealthy blood Cholesterol levels, high blood pressure, diabetes and obesity.
Genetic Factors: A family history of CHD is known to increase the risk of premature
death, specificallyifa father or brother diagnosed before age 55 and a mother or sister
before age 65.
High alcohol in-take is an independent risk factor for CHD, hypertension
Alcohol:
and all cardiovascular diseases i.e. 75 gms or more per day.
Oral Contraceptives: Women using oral contraceptives seems to increase risk of
myocardial infarction.

Sleep apnea: It is a common disorder in which one may have one or more pauses in
breathing or shallow breathing. Untreated sleep apnea can increase the risk of high
blood pressure, diabetes and even a heart attack or stroke.
Stress: Research shows that the most commonly reported "trigger" for heart attack is
an emotionally upset event i.e. anger
Heart attack: A heart attack occurs if the flow of oxygen rich blood to a section of
heart muscle is cut off.The most-common symptom of heart attack is chest pain or
discomfort in the centre or left side of the chest that often lasts for more than a few
minutes or goes away and comes back. The discomfort can feel like uncomfortable
pressure, squeezing, fullness or pain.
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Heart Failure:
Heart failure is a condition in which heart cannot pump enough blood to meet
body's needs. Heart failure does not mean that heart has stopped or is about to stop
working The most common signs and symptoms of heart failure are shortness of
breath or trouble breathing fatigue and swelling in the ankles, feet, legs, stomach
and veins in the neck.
Arrhythmia: It is a problem with rate or rhythm of the heart beat. Some people
describe it as fluttering feeling in the chest. Sometime it may cause Sudden Cardiac
Arrest (SCA).
Diagnosis of Coronary Heart Disease:
Doctors diagnose coronary heart disease based on medical and family histories. No
single test can diagnose CHD. If doctor thinks that one has CHD, they may
recommend for ECG (Electrocardiogram) which shows rate and rhythm of heart beat
and also strength and timing of electrical signals pass through the heart, stress testing,
electro cardiographs, chest x-ray, blood tests, coronary angiography and
catheterization.
Prevention
Upto 90% of cardiovascular disease may be preventable if established risk factors
are avoided. Prevention involves: exercise, decreasing obesity, treating
hypertension, a healthy diet decreasing cholesterol levels and stopping smoking
medications and exercise are roughly equally effective. High levels of physical
activity reduce the risk of coronary artery disease by about 25%.
Healthy diet:This includes
 Fat free or low fat dairy products such as fat free milk.
 Fish rich in omega-3 fatty acids such as salmon, tuna and trout about twice a
week.
 Fruits such as apples, bananas, oranges, pears and prunes.
 Legumes such as kidney beans, lentils, chickpea, black-eyed peas, and lima
beans.
 Vegetables such as broccoli, cabbage and carrots.
 Whole grains such as oatmeal, brown rice.

Medical Procedures and Surgery
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Both PCI (Percutaneous Coronary Intervention) and CABG (Coronary Artery Bypass
Grafting) are used to treat blocked coronary arteries.
(i)

(ii)

(iii)

Percutaneous Coronary Intervention (PCI): It is commonly known as
angioplasty. This is a non surgical procedure that opens blocked or
narrowed coronary arteries.
Coronary Artery Bypass Grafting (CABG): It is a type of surgery in
which arteries or veins from other areas of body are used to bypass (that is
go around) narrowed coronary arteries. CABG can improve blood flow to
heart, relieve chest pain and possibly prevent a heart attack.
Cardiac Rehabilitation: Cardiac rehabilitation is a medically supervised
programme that may help to improve the health and well being of people
who have heart problems. The cardiac rehabilitation team includes doctors,
nurses, exercise specialists, physical and occupational therapists, dietitians
or nutritionists and psychologists or other mental health specialists.

Parts of rehabilitation:
Education, Counselling and Training:This part of rehabilitation helps to
understand heart condition and find ways to reduce risk for future heart problems.
The rehabilitation team help the patient to cope with stress of adjusting to a new life
style and to deal with fears about future.
Exercise: This helps to learn how to exercise smoothly, strengthen muscles, and
improve stamina. Exercise should be done according to personal abilities, needs
and interests.
6.5.3 Stroke
"Stroke" occurs when the supply of blood to the brain is either interrupted or reduced
due to rupture of blood vessels within the brain or blockage of blood supply to the
brain. When this happens, the brain does not get enough oxygen or nutrients which
cause brain cells to die. WHO defined stroke as "rapidly developed clinical signs focal
disturbances of cerebral function, lasting more than 24 hours or leading to death, with
no apparent cause other than vascular origin.. About half of people who have a stroke
live less than one year. Advanced age is one of the most significant risk factor, 950/0
of strokes occur in People age 45 and older and two thirds of strokes occur in those
over the age of 65.
Different typesof Stroke
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a) Ischemic Stroke: It is the most common form of stroke accounting for around
85% of strokes. In this type of stroke blood supply to a part of the brain is
decreased due to blockages or narrowing of the arteries leading to dysfunction
of the brain tissue in that-area. There are four reasons for this
stroke.Classification is based on clinical symptoms as well as results of further
investigations. On this basis a stroke is classified as being due to:
i.
Thrombosis or embolism due to atherosclerosis of a large artery.
ii.
Embolism originating in the heart
iii. Complete blockage of a small blood vessels.
iv.
Other determined cause
v.
Undetermined cause
Uses of stimulant drugs such as cocaine and methamphetamine are at a high risk for
ischemic Strokes.
b) HemorrhagicStroke: These are caused by arteries in the brain either due to
leaking blood or bursting openthe leaked blood puts pressure on brain cells
and damages them. Blood vessels can burst or spill blood in the middle of
the brain or near the surface of the brain, sending blood into the space
between the brain and the skull.The ruptures may be due to
hypertensions,trauma and blood thinning.There are mainly two types of
hemorrhagic stroke.
(i) Cerebral haemorrhage (also known as intracerebralhemorrhage): It is the
most common type hemorrhagic stroke. It occurs when there is bleeding within
the brain itself (when an artery in brain bursts, nodding the surrounding tissue
with blood), due to either intraparenchymalhemorrhage (bleeding within the brain
tissue) or intraventricularhemorrhage (bleeding within the brains ventricular
system).
(ii) Subarachnoid hemorrhage: It is the second type of hemorrhagic stroke and less
common. In this type of stroke the bleeding occurs in the subarachnoid space the
area between the brain and the thin tissues that cover it. Basically bleeding occurs
outside of the brain tissue but still within the skull and precisely between the
arachnoids matters and pia matters (the delicate innermost layer of the three layers
of the meninges) that surround the brain.

CAUSES OF STROKE:
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A.Risk factors: Stroke does not occur at random, these are preceided by several years.
These are:
i.
Hypertension - the main risk factor
ii.
Cardiac abnormalities
iii. Diabetes
iv.
Elevated blood lipids
v.
Obesity
vi.
Smoking
vii.
Glucose intolerance
viii. Blood clotting & viscosity
ix. Oral contraceptive
B. Host factor
a) Age: Stroke can occur at any age. In developed countries over 80% of deaths
occur related to stroke in above 65 years. In India about one-fifths deaths occur
due to stroke below the age group of 40 years.
b) Sex: The incidence rates are higher in males in comparison to female.
Recent developments of causes of stroke are:
 Poor thinking skills related to planning, problem solving and reasoning.
 Longer working hours i.e. 55 hours or' more per week may lead to greater
risk.
 Older men who take alpha blockers are at high risk of stroke.
 Broken sleep i.e. elderly people who sleep poorly and awaken frequently
are more likely to have hardened blood vessels or oxygen starved tissue in
the brain.
Signs and symptoms
Strokes occur suddenly over second to minutes, without warning. The symptoms
depend on the area of the brain affected. Some forms of stroke can cause
additional symptoms.
The main symptoms of stroke are as follows:
i. Confusion which includes troubles with speaking and understanding.
ii. Headache possibly with altered consciousness or vomiting.
iii. Numbness of face, arms or leg particularly on one side of the body.
iv. Trouble with seeing, in one or both eyes.
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v. Trouble with walking, including dizziness and lack of co-ordination.
TYPES OF DIAGNOSIS
a) Physical examination: Which includes medical history, symptoms checking
blood pressure, listen to carotid arteries in the neck, and examine blood vessels
at the back of the eyes, all the check for indications of clotting.
b) Blood Tests: Blood clotting time and blood clotting factors.
c) C.T. Scan : A series of x-rays that can show hemorrhages, stokes, tumors and
other conditions within the brain.
d) MRI Scan: Radio waves and magnets create an image of the brain to detect
damaged brain tissue.
e) Carotid ultra sound: to see blood flow of the carotid arteries and to see if there
is only plaque present.
f) Carotid angiogram: Dyes are injected into the brain's blood vessels to make
them visible under X-ray in order to give a detailed view of the brain and neck
arteries.
g) Echo cardiogram: A detailed image of the heart is created to check presence of
clot in the brain.
TREATMENT
Ischemic and hemorrhagic stroke: require different forms of treatment as we know
ischemic strokes are caused by arteries being blocked or narrowed and so treatment
focuses on restoring an adequate flow of blood to the brain.Treatment can begin with
drugs to breakdown clots and prevents further clot formation. Aspirin can be given as
a tissue plasminogen activator (TPA). TPA is very effective at dissolving clots but
should be injected within 4 to 5 hours of stroke manifestation.
Hemorrhagic Stroke: Hemorrhagic strokes are caused by bleeding into the brain and
so treatment focuses on controlling the bleeding and reducing the pressure on the brain
that it is causing. Drugs should be given accordingly. If the patient is taking
anticoagulant or anti-platelet medication like warfarin or clopidogrel, can be given
drugs or blood transfusions to counter the medications effect Surgery can also be used
to repair any problems within blood vessels.
Rehabilitation: Strokes change the life of a person both physically as well as
emotionally temporarily or permanently. Specific rehabilitative activities may help one
to get recovery after a stroke such as :
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Speech therapy: It helps one to handle with problems in producing and understanding
speech. Practice, relaxation and changing communication style, using gestures and
difference tones help one to recover.
Physical therapy: It helps a person to re-learn movement and co-ordination. It is
important to get out and move about even if difficult in the beginning.
Occupational therapy: It helps a person to improve its ability to carry out routine
daily activities, such as bathing, cooking, dressing, eating, reading and writing etc.
Joining a support group: It helps to get rid of depression by sharing common
experiences and exchanging information.
PREVENTION:
The best way to prevent a stroke is to address the underlying causes with the
following means:


Eating a healthy diet.



Maintaining a healthy weight



Exercise regularly.



No smoking



Avoiding
alcohol
or
moderating consumption



Keeping blood pressure
under control.



Maintaining normal blood lipid/cholesterol level



Managing diabetes

6.5.4 Diabetes Mellitus
Diabetes has been defined as genetically and clinically heterogeneous group of
disorder all of which shows glucose intolerance: It is a syndrome characterized by a
raised glucose concentration in the blood, due to deficiency or (defective) diminished
effectiveness of insulin. The disease is chronic and also affects metabolism of fat and
protein. This disorder prevent body from using up energy giving sources i.e.
carbohydrate. As a result the carbohydrate turned into sugar by the digestive system,
accumulate in the blood and are then passed out into the urine. They would normally
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used up as energy, or else stored in the body as fat, but instead they are excreted. In
Greek "diabetes" literally mean passing through.
Types of diabetes:
The two major forms of diabetes are type 1 (previously called insulin-dependent
diabetes mellitus, IDDM, or juvenile-onset diabetes) and type 2 (previously called
noninsulin- dependent diabetes mellitus, NIDDM, or maturity-onset
diabetes).Both type I and type 2 diabetes share one central feature: elevated blood
sugar (glucose) levels due to insufficiencies of insulin, a hormone produced by the
pancreas. Insulin is a key regulator of the body's metabolism. It works in the following
way: During and immediately after a meal the process of digestion breaks down
carbohydrates into sugar molecules (including glucose) and proteins into amino acids.
Type 1 Diabetes - In type I diabetes, the body does not produce insulin. Onset is
usually in childhood or adolescence. Type I diabetes is considered an autoimmune
disorder that involves Beta cells in the pancreas that produce insulin are gradually
destroyed. Eventually insulin deficiency is absolute. Without insulin to move glucose
into cells, blood glucose levels become excessively high, a condition known as
hyperglycaemia. Because the body cannot utilize the sugar, it spills over into the urine
and is lost. Weakness, weight loss, frequent urination, and excessive hunger and thirst
are among the initial symptoms. Patients with type 1 diabetes need to take daily
insulin for survival.
Type 2 Diabetes- It is the most common form of diabetes, accounting for 90 - 95% of
cases. In type 2 diabetes, the body does not respond properly to insulin, a condition
known as insulin resistance. The disease process of type 2 diabetes involves: To
produce enough insulin to overcome resistance. In type 2 diabetes, the initial effect of
this stage is usually an abnormal rise in blood sugar after a meal (called postprandial
hyperglycemia ). Eventually, the cycle of elevated glucose further damages beta cells,
thereby drastically reducing insulin production and the first stage in type 2 diabetes is
insulin resistance. Although insulin can attach normally to receptors on liver and
muscle cells, certain mechanisms prevent insulin from moving glucose (blood sugar)
into these cells where it can be used. Most patients with type 2 diabetes produce
variable, even normal or high amounts of insulin. In the beginning, this amount is
usually sufficient to overcome such resistance.
Symptoms of diabetes: symptoms of both type 1 and type 2 diabetes include:



Frequent urination (Polyurea)
Excessive thirst (Poly Dyspepsia)
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Extreme hunger (Poly phasia)
Sudden weight loss
Extreme fatigue, Irritability
Blurred vision

Secondary Complications of diabetes:
People with type 2 diabetes are also at risk of nerve damage (neuropathy) and
abnormalities in both small and large blood vessels (vascular injuries) that occur as
part of the diabetic disease process. Such abnormalities produce complications over
time in many organs and structures in the body. Although these complications tend to
be more serious in type I diabetes, they still are of concern in type 2 diabetes. Most
people with diabetes should aim for fasting blood glucose levels of less than 110
mg/dl and hemoglobinHbA I C of less than 7%.
Nephropathy- Kidney disease (nephropathy) is a very serious complication of
diabetes. With this condition, the tiny filters in the kidney (called glomeruli) become
damaged and leak protein into the urine.
Neuropathy- Diabetes reduces or distorts nerve function, causing a condition called
neuropathy. Neuropathy refers to a group of disorders that affect nerves.
The two main types of neuropathy are: Peripheral (affects nerves in the toes, feet, legs,
hand, and arms). Autonomic (affects nerves that help to regulate digestive, bowel,
bladder, heart, ulcer and sexual function).
Retinopathy and Eye Complications - The most common eye disorder and in certain
typesis retinopathy. People with diabetes are also at higher risk for
developing
cataracts of glaucoma, such as Primary-Open Angle Glaucoma (POAG). The risk for
POAG is especially high for women with type 2 diabetes.
Retinopathy is
a condition in which the retina in the eye becomes damaged. The two primary
abnormalities that occur are a weakening of the blood vessels in the retina and the
obstruction in the capillaries probably from very tiny blood
Cardiovascular risk - Cardiovascular disease is a major complication of and the
leading cause of early death among people with diabetes. About 65 percent of people
with diabetes die from heart disease and stroke. High blood glucose in adults with
diabetes increases the risk for heart attack, stroke, angina, and coronary artery disease.
Foot ulcers and amputations - Diabetes is responsible for more than half of all lower
limb amputations. Related conditions that put people at risk include peripheral
neuropathy, peripheral artery disease, foot deformities, and a history of ulcers.
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Osteoporosis- Type I diabetes is associated with a slightly reduced bone density,
putting patients at risk for osteoporosis and possibly fractures. It is a major cause of
disability in adults. Degeneration of cartilage and bones in joints is a common disorder
that affects the knees, hips, shoulder and lower back.
Infections:
Respiratory Infections- People with diabetes face a higher risk for influenza and its
complications, including pneumonia, possibly because the disorder neutralizes the
effects of protective proteins on the surface of the lungs. Everyone with diabetes
should have annual influenza vaccinations and a vaccination against pneumococcal
pneumonia.
Urinary tract infections - Women with diabetes face a significantly higher risk for
urinary tract infections, which are likely to be more complicated and difficult to treat
than in the general population,
Depression- Diabetes doubles the risk for depression. Depression, in turn, may
increase the risk for hyperglycemia and complications of diabetes.
Diabetic Ketoacidosis (DKA) - Diabetic ketoacidosis (DKA) is a life-threatening
complication caused by insulin deficiency. Until recently, it was a complication almost
exclusively of type I diabetes. In such cases, it is nearly always due to noncompliance
with insulin treatments.
DIAGNOSIS:
Healthy adults of age 45 and older should get tested for diabetes every 3 years.
Patients who are younger than age 45 years and who have certain risk factors should
ask their doctors about testing. These risk factors include.










A weight that is 20% more than ideal body weight.
Age greater than equal to 30yrs and sedentary lifestyle.
Central Obesity, Waist Hip ratio: Men greater than 0.90, Women greater than
0.85.Previously identified Impaired fasting Glucose (IFG) or Impaired Glucose
Tolerance (IGT).
High blood pressure (greater than 140/90) or unhealthy cholesterol levels especially for patients with low HDL("good") cholesterol and high triglyceride
levels
History of heart disease, stroke, peripheral artery disease and a close relative
(parent, sibling) with diabetes.
Having delivered a baby weighing over 9 pounds or having a history of
gestational diabetes (in women)
Polycystic ovary disease (in women)
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Testing for Diabetes and Pre-Diabetes:
Fasting Plasma Glucose-The FPG test, alone or in combination with the Oral Glucose
Tolerance Test (OGGT) can help diagnose pre-diabetes and diabetes, the fasting
plasma glucose (FPG) test is the standard test for diabetes. It is a simple blood test
taken after 8 hours of fasting. FPG levels indicate:
Normal: 100mg/dL (5.5m mol/L)orbelow.

• Pre-Diabetes: Between 100 - 125 mg/dL (5.5-7.0 mol/L).
• Diabetes. 126 mg/dL or higher.
Random Blood Sugar test-A blood sample will be taken at a random time.
Regardless, of when you last ate, a random blood sugar level of 200 milligrams per
deciliter (mg/dL) or higher suggests diabetes.
Glycatedhemoglobin (A I C) test-This blood test indicates your average blood sugar
level for the past two to three months. It measures the percentage of blood sugar
attached to hemoglobin, the oxygen-carrying protein in red blood cells. The higher
your blood sugar levels, the more hemoglobin you'll have with sugar attached. An A 1
C level of 6.5 percent or higher on two separate tests indicates that you have diabetes.
An A 1 C between 5.7 and 6.4 percent indicates prediabetes.
Autoantibody tests- Type I diabetes is characterized by the presence of a variety of
antibodies that attack the islet cells. These antibodies are referred to as
autoantibodies because they attack the body's own cells, not a foreign invader. Blood
tests for these autoantibodies can help differentiate between type 1 and type 2
diabetes.
Prevention:
There is an urgent need for strategies to prevent the emerging epidemic of diabetes
apart from diabetes and associated complications. Several factors are thought to
contribute towards the acceleration of the epidemic, the most important being the rapid
epidemiological transition due to urbanization and life style changes seen in
developing countries. Prevention of diabetes has several windows of opportunities.
The three stages of prevention are:
Primary Prevention targets people by early diagnosis through screening programmes
before the onset of disease. All people at risk should be regularly screened and
encouraged at each health care visit to pursue a healthy life style. Including healthy
diet, adequate exercise and health control.
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Secondary Prevention is to prevent the onset of complications in those who are
already diagnosed to have diabetes. This can be achieved by meticulous control of
diabetes with the help of diet, physical activity, drugs and lifestyle modification
process.
Tertiary Prevention of diabetes should aimed at limiting physical disability and
rehabilitation measures in those who have already developed diabetic complications
and to prevent them from going into end stage complications of diabetes.
6.6 LET US SUM UP


Communicable diseases are illnesses that can be transmitted from person to
person or animal to person.



With any communicable disease, it is important to understand how the illness
is transmitted and use appropriate preventative measures to stay healthy.



Tobacco use, physical inactivity, the harmful use of alcohol and unhealthy
diets all increase the risk of dying from a non communicable diseases



Detection, screening and treatment of non communicable diseases , as well as
palliative care, are key components of the response to non communicable
diseases



To establish national policies and plans for the prevention and control of non
communicable diseases

6.7 MODEL QUESTIONS
1. What are communicable diseases give examples
2. Write down the prevention and control of non communicable diseases
3. Symptoms of communicable diseases
4. What are the difference between communicable and non communicable
diseases
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