Unit 04 . gfusmsiesh & fgia g fafeai
(Principles and Methods of Epidemiology)

Q. gftSfAaietstt or oref w872
What is the meaning of epidemiology?

Ja%- Epidemiology 1eg Ifieh ST & ofi7 2reat & fAetan 911 8- Epi+Demos +
Logus

Epi &1 31 @ "among" 31ufd #eg § Demos <kl 31 gidT 8 "People” dT Logus
Rl 37 8 "science" AT AN S &fl< UTY ST aTedt geAT &l fazr (Sirufees
/AR faFm) |

Answer- The word Epidemiology is made up of three Greek words — Epi +
Demos + Logus.

Epi means "among" i.e. in the middle, Demos means "People" and Logus
means "science" i.e. science of phenomena found among people
(epidemiology/epidemiology).

Q. STFufeens T famr ar gftefatentst st afikfya $HifSg g 3ae Igw fafey|

Define epidemiology and write its aims.

JOX- TusiAataistt (Epidemiology)

g S99 § Wrey 96fid fRAfaal gd geqrsti & fadarer ga ReRe dal &
Y JUT WY GATSA & 301 # fohg S aTet T 3R I ot SIguaT




vfuSAaierostt gt &

SIHUfees AT fAF o 3599 (Aims of Epidemiology) SRt
TS MaleifSierer TEIIGRM (International Epidemiological Association) &
SR CfUSfAaiertsit o w1 329 8-

1. Oa ST 8 Wrey et gu@rsit & fador Ue fasaror &1 guie s
2. I IUF e Tt hIRehl hl 7T AT

3. SATRAT Y AehyTH, [ATUT Td IUDR 8 ATk WY 13l AT (Ao,
foRaT=aIaT Ud HedichT AT 9T 31 W1y Aqrsii | urdffehdr RefiRa &=

Answer- Epidemiology:

The study of the distribution and determinants of health related
conditions and events in the human population and the efforts and
application of knowledge in the control of health problems is called
epidemiology.

Aims of Epidemiology: According to the International Epidemiological
Association, the following are the aims of epidemiology:

1. To describe the distribution and prevalence of health related problems
in the human population.

2. To study the factors causing disease.

3. To plan, implement and evaluate health services necessary for
prevention, control and treatment of diseases and to set priority in these
health services.



Q. STFufeen T faT==r—dt o1 82 59 hReh, GRuIN F ITdareroiig geehl &t guie
Hifsigl

What is epidemiological triad? Describe its agent, host and
environmental factors.

WR- STFUfcen 9 fasm=—dt (Epidemiological Triad)

s | I Y I o ferg 9 st srmasaes 8- rdi a1 e (agent), TRUTSt
(host) 3R aTdTaxuT (environment) |

g1 ofI<T ©cehl ol STHUTed T A= Shed 6|
g9 o191 & G fhdl Tep o 7 81 IR AT 81 81 GohdT|

1. @Reh (Agent) -

fordT oft ST @l B9 oh folT e Uged! STTasTehdT 81! & STHRI 34 e aTdl
chlZch |

T goftg g1 [Asiig 8 Oahd &1 I IUF ehid dTet Shiehl aht AT ST | SieT ST
YehdT &-

(a) Sifdes @R (Biological Agents)

Sifcreh ShReh, S1Y- AT8Y, STATU], hadh, TietSTiai 3Mfe & HehAUT & UTH (reservoir)
d U1g S71d @ 99 79, U], e, gt

(b) Tt%ieh sRek (Nutrient Agents)
AT WY & ol giveh da 3ifd 3asdeh gl
RR H fordt gives Ty (rraigigse, Wi, a9r, @iAst dqur, faerfaq, Sa) &



hHt AT SifAendr AT H T IUF R &l 8, Y- AA-3fedT, I-a, Tt snfe

(c) ¥fifder @R (Physical Agents) -

gq <fid, ATy, s, g, fafeaet, faga-wafa, snfe anfae €, s srige -
I T hRUT &1d 8

(d) ITafAe wRe (Chemical Agents) -

g RR A HISE Ud WHfAd g dTet TH-1 bl 31fererdT a1 hHT d AT 304 gt
Yehd g1

Tg] T Aeh hReh 1Y 14, ¢, o1, g3, hiereh, Tatfoich uaref sfe «ff
HT-d ehl ITTUEA R Hehd g

(e) Tif¥eh wReh (Mechanical Agents) -
YN UT 37T 3 FifAch helgell & die 1S H I IUF o Hehd & |

2. IRUIs} "geah (Host Factor)

TRUNT A RR gl g S aH ITehRep gl T U=+ ShdT & T 0T IT=
gl

RO § Gefd geah 8-

(a) S9! gean (Demographic factor)

(b) SrIaifreh gk (Genetic factors)

(c) TmHTfSIah, 3MTfefes geeh (Socio-economic factors)
(d) gtor (Nutrient)




(e) =@aEr™ (Occupation)
(f) Stta-LAeft (Life-style) 3R 3mmad (habits)

3. ardRufia geeh (Environmental Factor)

gTdTaRUT hl WX gIdT 3T d 3deh g

Answer- Epidemiological Triad:

Three things are necessary for the origin of disease in humans — agent,
host and environment.

These three components are called common disease syndrome. In the
absence of any one of these three, disease cannot occur.

1. Agent -

For any disease to occur, the first requirement is the disease causing
factors.

These can be living or nonliving. The factors causing disease can be
divided into the following parts-

(a) Biological Agents:

Biological agents, such as viruses, bacteria, fungi, protozoa, etc., are
found in the reservoir of infection such as humans, animals, insects, soil.

(b) Nutrient Agents



Nutrients are essential for human health. Deficiency or excess of any
nutrient (carbohydrate, protein, fat, mineral salts, vitamins, water) in the
body causes diseases in humans, such as night blindness, beriberi,
pellagra etc.

(c) Physical Agents -

This includes cold, heat, humidity, pressure, radiations, electrical noise,
etc., imbalance in these causes the occurrence of diseases.

(d) Chemical Agents -

Diseases can arise due to excess or deficiency of chemicals present and
secreted in the human body. External chemical factors like gas, dust,
metal, smoke, pesticides, allergic substances etc. can also cause
diseases to humans.

(e) Mechanical Agents —

Friction or injury from other mechanical parts can also cause disease.

2. Host Factor:

Host is the human body in which the pathogen grows and reproduces and
causes disease. The components related to host are-

(a) Demographic factor
(b) Genetic factors

(c) Socio-economic factors



(d) Nutrient
(e) Occupation

(f) Life-style and habits

3. Environmental Factor:

Contaminated environment is responsible for many diseases, healthy
environment is very important for individual and community health.

Q. STHufee AT Az 6 Iugifrar & guiF HifSg|
Describe the uses of epidemiology.

1. GHGHI o WY &R o Sifchal-l ST Epidemiological survey dui-TceHeh
gfremaletsit (descriptive epidemiology) GRT TTRY &R T 3Hichal [ehdT STTdT

gl

g g1 faf9= gaR &t g &, 98- IAY 7 &2 (IMR), A1 g &= (MMR),
RAed 5 &R (PMR) 31f¢ & IR H SHehRI Ut <hl ST 8|

g 3fichsl O fohdl STARY, IThT & TUT thetd oh IR J IdT AT STTdT 8|

2. e | Uit ST dreft it aum 377k 101 7 37+ dret uikad= a1 steag=
AT

viuSiatetsh & grRr SfiRal & 1= aret IAR-TETd, 39 <I&TuT | g1 Tl
OREAT JUT fTATRAT el GG oh GG TR UgH aTel UHTE! hl UdT e H IJugiit
BT 5|




3. dfiHTRAT g4 & eaf<hird SHEH eht AT AT

» Uk AR h & A §o SIRGH hRReh gld 8.4~ Hid AT # g&d INT 94T
ST &l GaxT|

g4l TR yaferufta ud cafthid sRa<edt 991 UiyoT (malnutrition)
SIERGANAY h HehHUT hi TGId 8|

iU AateISit & 31e99 GRT S SIRIAT ahl UdT T 34 hHT STET JhaTH
R T AT UR 9707 Ta Aeh ™ uTaT SidT o

4. ATRAT o HIRUT T TdT T

gufstaatenfSiener @d & g1 Ut fafea a2 Sifaws (biological), siifas
(physical), T[S (chemical), gafarofia (environmental), AT, 3nfda
37 PRepl T Afh & WY TR U dlel Td W gid 8|

5. WY Tqreft & Fare & 9graen

g AateifSiche sreaaet gRT aHera # Hisjg fafv= fimmRat &t sufedfa o aan
R o JTG Ieh! AhTH, FAT01 Td IUDR g Aats fohar Sirar 8|

3h ARUH g TATARUNT WwSdl, EIhTentuT aUT Wy fAelT &3 & aR | g
ST ST B

6. TTRY JAT3A] AT Hedich1 he-11 GG H UG JdTU Yuid: YTt & AT g, FehT

He ch he-T ST ¢

vfusAaieSiche 9d ag W &hed & foh ford! oft @y sifa@ I AT &
AT <kt d=r H fohd=t et o118 8, 399 Helich- e | FgradT fAerdt 8|

7. et & W gt
oSt @ Rt dRat G arphics sRigd & TR § STHER! TaH Fe 2,



STifch Ich ShIRUT aht UdT e, AhATH dUT SUIR H UgIIh gidt & dAT d ST I
ST oh Sieh g ehl I91a=T ot oft veffa aedl 21

Answer- The uses of epidemiology are as follows-

1. To assess the health level of the community.

Health level is assessed through epidemiological survey and descriptive
epidemiology.

Through these, information is obtained about different types of mortality
rates, such as infant mortality rate (IMR), maternal mortality rate (MMR),
perinatal mortality rate (PMR) etc. From these data, information about a
disease, its rate and spread is known.

2. To study the diseases found in the community and the changes in their
symptoms.

Epidemiology is useful in finding out the fluctuations in diseases,
changes in their symptoms and the effects of diseases on the members
of the community.

3. Estimating individual risk of developing diseases

- Every disease has some risk factors. Like the risk of heart disease and
diabetes in obese people. Similarly, environmental and personal
uncleanliness and malnutrition increase the infection of tuberculosis.

Through the study of epidemiology, by identifying these risks, reducing or
preventing them, control and prevention of related diseases is achieved.



4. Finding out the causes of diseases.

Various facts obtained through epidemiological survey make clear the
effects of biological, physical, chemical, environmental, social, economic
etc. factors on a person's health. Are.

5. After ascertaining the presence of various diseases present in the
community through epidemiological studies which help in planning of
health services, planning is done for their prevention, control and
treatment.

To prevent them, plans are made regarding environmental cleanliness,
vaccination and health education.

6. Evaluating health services:

It is necessary to evaluate whether the services provided in the
community are completely effective or not.

Epidemiological surveys help in evaluating how much any health
campaign has reduced the number of patients suffering from that
disease.

7. Natural history of diseases

Epidemiology provides information about the natural history of various
diseases, which is helpful in finding out their causes, prevention and
treatment and it also shows the possibility of recovery of the patient with
treatment. .

Q. JTersh fhS Thgd 82 Avrash &Y Srawre &1 guiq fHifSig



What is disease cycle? Describe the stages of disease cycle.
% A=k (Disease Cycle) -

TehHeh I (communicable diseases) & &R $© awITd URft ST 8 Siifh
hifieh =U 9 gfed gidl a1

NTSTeh ShReh AR | TALT TR gieg TR & Ud g8l Sdahl ol &lfd ggard 8l

R Y UfAREIT &THdT INT ShIReh ahl AT e hl UATY hid! 8, 3R Ig UfaRal
Uit fRIfd | g1 af AT hReh AE €l STd 8 Ud fch Y: WY gl STl 8, 3R Ig
Uit gidt & a At & 1 o =g T 8101 Uehe g1 &F1d & Td 3IfRId SU=R &l
3TIGehdT gid! &

TeIsh i STGRITU (Stages of Disease Cycle) -
TSl H INT ufehal ©: =RUN H# T gidl 5

1. 3ga+ 31@f¥ (Incubation Period)

T Rl IATS heA dTet Siid ch R A UART She dAT I oh AU oh IT4 &1 &b
e SaRTel ! Iga- 37afY shgd &l

S-S STATRAT I I-ga- AT IHHT-STAT gidl g Siich S (&1 ¥ AR s
ayt das oft g epd! |

2. gd #1101 319t (Prodromal Period)
feRelt TT T IR SraeiT & Taferd shiet a1 THY it Ud @1&T0T S1afd Shagd 8l

S AT H fch o IR H A&IUT Uehe gl STd g, UL 8707 3IEUT gl & hRUI
AT 1 fAa R Ot Hfechel 81T 8, 39 37aeT Y 31afd 1-4 f& gl 8




3. BhEIfSaH 3afd (Fastigium Period) -

g 7 T TR ST it & Forad If 7 1 & et W 8 € 39 s § A
T FAET = U= IR g SITdT € SR aafh i nfafafear s sawm A ganfag
gidl g1

4. 3tdag (Defervescence)-
39 31aQAT | I & ufaRe &Hdr 394 g oilal gl

T&TOT bl TRIRGAT hd g1 Tt 81 IT<h! ffa & GuR 37t 8 qur I sr<er
HEGH A o1 8

5. sl-aeta-g (Convalescence)

g fordt 7T hl FHTTT o TgTa Yuf Wred 19 UTtd S | o7 daTell IHY HdRTel
g1 39 3geT # W Y AT A dsit & GuR giar 8|

6. fethasr (Defection)-
S STIEIT H AT o I&I0T FHIG gl STd g a7 I guid: e gl Sirar gl

Answer -
Disease Cycle -

During communicable diseases, some stages are found which occur
sequentially. Pathogenic agents enter the body and multiply and damage
the tissues there.

The body's immune capacity tries to destroy the disease causing factor,

if this immunity is in adequate condition then the disease causing factors
are destroyed and the person becomes healthy again,



if it is insufficient then signs and symptoms of the disease appear in the
patient. They start happening and require proper treatment.

Stages of Disease Cycle -

The disease process in humans occurs in six stages.

1. Incubation Period:

The interval between the entry of disease causing organisms into the
body and the appearance of symptoms of the disease is called
incubation period.

Different diseases have different incubation periods which can range
from a few days to several years.

2. Prodromal Period:

The period or time related to the initial stage of a disease is called pre-
symptomatic period.

In this stage, symptoms appear in the person's body, but due to vague
symptoms, it is difficult to diagnose the disease.

The duration of this stage is 1-4 days.

3. Fastigium Period -

This is the extreme stage of the disease in which the symptoms of the
disease are evident in the patient, in this stage it becomes possible to
diagnose the disease.



The activities of the sick person get affected in this stage.

4. Defervescence-

In this stage, immunity starts developing in the patient. The severity of
symptoms starts reducing. His condition improves and the patient starts
feeling better.

5. Convalescence;

This is the time it takes to get complete recovery after the end of a
disease. is the time interval. In this stage the patient's condition improves
rapidly.

6. Defection- In this stage the symptoms of the disease disappear and
the patient becomes completely healthy.

Q. U g STU&T HRT T §7?

What is direct and indirect transmission?
ST

AT-THTROT & q4ehl ol quie HfSg ?

Describe the modes of disease transmission.

R T Thell dTet SHATI] AT oh IR H TALT & INT [F hed 8 | IR <hl RET
YUTTeil T STHemu] AT Yeh UehRR <hl g A &l STl gl

e STaTu] THT = g S7aT A hi ATT-Weeh &HdT &oT g1 af Sfiaro] W1 3=
I d 8, 39 HehiHd BIHT hed g




T T & qéent g1 H=fd gid -

1. Ua&y "=RT (Direct Transmission)

2. U E RO (Indirect Transmission)

1. &l "=RoT (Direct Transmission)

STel T ahl TehHUT foAT fohdt Aeawr & GagARMer uRuttt ol die giar & at 39
T T<RUT hgd & | U8l 9=RuT {37 diehl &IRT 8 Tehd &-

(a) g&r g (Direct Contact) -
% T Afh Y Afth ohl UI& GHIh AT Teh-g8R o GHch H 3 F theld ¢

T Yepfid fwh T TH Afh # I ST &, 9 g1 fAd= O, TaR 9w §
B, IR 9, 39 99 9|

fafthferd, vgy, fguersfed-sfi, om 3, snfe staTiRai ucer Hudh o IarEur 8|
(b) fe=ger |shAUT (Droplet Infection)

G HhHUT dTed A f<h & Siepe, Wi, et ¥ A} gl Sfiary] R T 39-urd &
qTdTeRoT & I8 SiTd & IIT I H9- UfehdT & GIR19 Ueh THI Af<h gRT 3id:
2 &= forg ST €, 38 fages TehHuT dhgd &

S[ehTH, &1, ek Wit 31 3 IgTERT &

(c) HshfAd a1 ¥ ¥ gIRT (Contact with Infected Soil) -

AT IF A dTel hIReh WX Af<h oh YehiAd HaT § I¥ch H 3T+ R 39 fh
TR gt Hehd &, I9 fed-9 Sfiars qgar & uran Sirdr g qut feeaq thardr 8|



(d) = a1 2ASATRAT | SR (Inoculation into Skin or Mucosa)

AT hReh T AT SASHThell H e TR g1 Tohd 8 Si9- gl o ke T Yeltal

feremoy, defta g8 ofk RS & aepasity B (Hepatitis B) fawTo e @ & d=mia
HSIGES

(e) e=Twged (Transplacental)

IR INTehReh IR | AT & YoT F JATRA g dTed T il d=eel HaRT
hed & Tl gRT IR giF arell SATRAT- Ugy, gXdiy, Jaer i |

2. & RO (Indirect Transmission)

ST9 TGehHUT Sl ol GagAfel GRS § Hem Gich 7 giehe [chdl 0T & gRT
gidT & df 39 UhR ch TRUT chl 3TUT&T HARUT Shgd & |

¥ I IUF e ITet Shikeh ITh Fid © Uget fohd! AR S19- ST, 9o, ad,
<hIc, B1Y, ThUS, 3Tie deh TTRA Bid &, fthk & Sitaru] fohdl eaf<h H Ueer & ST 8
3R fOh T ITF &d B

ITIET TEROT f adaht & 8T &-

(a) arg+ SIid (Vehicle borne) -

AT IUF A dTet hiReh UehHUT h HId T ST, AT, WTel UeTe, Tch | 3T SI1d @ a7
=T i<k deh 941k g1 SI1d 8|

chIHeh JTATRAT T ToRUT & ¥4 & g, Aicordi, thel, 3111¢ gRT gidT 8

Sifdreh IaTel gRT it AT T TTROT gt HehdT &1 gNd STt aUT Wrel uereif ¥ thetwt
gret AT

» &4 (Diarrhoea)



- 8511 (Cholera)
- Tiferat (Polio)
- fgtersfea (Hepatitis)

(b) JTUgaTges Wi (Vector Borne)

STel TehHUT ch Fld T T ITF hid dlcet hiReh fchdl dTgeh gRT fohd! 31 &f<h deh
Tt SI1d 8, 39 UehR hT AT HRUT IMTU[ATEeh INT HARUT ShgdlTdT |

Y HhATh! IUT hABh! &l UhR & gid & |
+ 3[chLIuch! ATTATEh - TRl Aard! (house fly), FeR, S[3iT, WeHd, 1S |

+ hRAThT AT dTgeh TgT, hdeh (rodents)

(c) arg sifad (Air Borne)
T ITF e dTel BRI T IR AT FoRoT 35 &l TR ¢ gt ToheT 8-

(i) fowger deheuT (Droplet Infection)

G A Gafddq HehtHeh SHTRAT & TFRA A & @i, Slepm, a7 Fier 9
NTTUh AR oh hUT e, hUSl, ey, theiter, i U ST g1 Si1d @ d2m & ]
gTdTeRoT § 31T ST 8|

37d: Ueh ATHTY Afth gRT A1 o= TR T A1) ITd1eror & IRR H Ude o S1d 8
JIT T Af<h bt AT hd 8 |

(ii) TehfAd ¢t gRT (By Infected Dust)

H 3ATdT g dl HehTHch STiaTu] Afth oh WRIR o 3ER Ugdehy HehHUT UG & od 8|



(d) wiffe SIfAa (Formite Borne)

diferan, aarst & afed, @Rt anfe|

Y O TUh | 31 UR T Af<h hl HehlAd &hd & SR fafa= A7 Iau=a oz i
&IdT TEd & S &R (Tuberculosis), TTerdig (Diphtheria) 3fe|

(e) TshfArd g1t gIRT TehfAd g1eit gRT ft Tehaor U= <afh deh Ugd STd 8|

Answer: Disease causing bacteria enter the human body and start the
disease.

A kind of war between the body's defense system and bacteria begins.

If the bacteria are not eliminated or the human's immunity is weak, then
the bacteria cause disease, this is called infection. Diseases are
transmitted in the following two ways:

1. Direct Transmission

2. Indirect Transmission

1. Direct Transmission:

When the disease is transmitted directly to the susceptible host without
any intermediary, it is called direct transmission.

Direct transmission can occur through the following methods:

(a) Direct Contact -

Some diseases spread from person to person through direct contact i.e.



coming in contact with each other.

These are passed from an infected person to a normal person, such as by
shaking hands, by being in constant contact, by kissing, by sexual contact.
Diseases like syphilis, AIDS, hepatitis B, leprosy, etc. are examples of
direct contact.

(b) Droplet Infection:

When a person with respiratory infection sneezes, coughs or speaks,
millions of bacteria fly into the surrounding environment through saliva
and are inhaled by a normal person during the normal respiratory process.

this is called point transition. Examples of this are cold, tuberculosis,
whooping cough etc.

(c) Through contact with infected soil -

Disease causing agents can be transmitted to a healthy person when
they come in contact with infected soil, such as tetanus bacilli are found
in soil and spread tetanus. .

(d) Inoculation into Skin or Mucosa Disease agents can be transmitted
directly into the skin or mucosa, such as rabies virus through dog bite,
Hepatitis B virus directly into the blood through contaminated needle and
syringe. Are transmitted.

(e) Transplacental transmission:

Diseases that are transmitted from the mother to the fetus in the uterus
are called transplacental transmission. Diseases transmitted through



placenta — AIDS, herpes, rubella etc.

2. Indirect Transmission:

When the source of infection does not come in direct contact with the
susceptible host but through an intermediary, then this type of
transmission is called indirect transmission.

In this, the disease causing agents are first transmitted from their source
to some intermediary like water, food, utensils, insects, hands, clothes,
etc., then these bacteria enter a person and then cause disease. Indirect
transmission occurs in the following ways-

(a) Vehicle borne -

The disease causing agents come from the source of infection in water,
air, food items, blood and are transmitted to a normal person.

Transmission of infectious diseases mainly occurs through milk,
vegetables, fruits, etc.

Diseases can also be transmitted through biological products. Diseases
spread through contaminated water and food items-

* Diarrhea

* Cholera

* Polio

* Hepatitis

(b) Vector Borne:

When the disease causing factors from the source of infection are
passed to another person by a carrier, this type of disease transmission



is called vector borne disease transmission.

These are of two types: invertebrate and vertebrate.

* Invertebrate vectors — house fly, mosquito, lice, bedbugs, etc.

« Vertebrate disease carriers: rodents

(c) Air borne:

Air borne transmission of disease causing factors can occur in the
following two ways:

(i) Droplet Infection:

Due to coughing, sneezing and loud speaking of a patient suffering from
infectious diseases related to the respiratory system, particles of saliva
containing germs get deposited on the floor, clothes, beds, furniture, etc.
and these germs enter the environment. Are. Therefore, when a normal
person breathes, these bacteria enter the body from the environment and
cause disease to the normal person.

(ii) By Infected Dust:

If a healthy person comes in contact with such dust which has infected
disease causing agents, then the infectious bacteria reach inside the
person's body and cause infection.

(d) Fomite Borne:

Fomites are those inanimate objects in which germs stick, such as toys,
handkerchiefs, utensils, books, towels, door handles, syringes etc.



These then infect a healthy person upon coming in contact and have the
ability to cause various diseases such as tuberculosis, mumps, etc.
(Diphtheria) etc.

(e) Infections also reach normal people through infected hands.

Q. ufarefur a1 ufRiererar &t aRaifa HifSigl

Define immunity.

FAR- ARR o AT IUF - dTed hiRehl 37ATd GEISTT it UgAT dUT IE heA chl
&I gt T ARYeehdT a1 UfaReTor (immunity) shgdral & srafd A ufaxteres emar
dg &THdT & ST hf<h ahl AT & ST &

Answer: The body's ability to recognize and destroy disease-causing
factors, i.e. antigens, is called immunity, that is, immunity is the ability
that protects a person from diseases.

Q. ufaRers wRe fFd gd &2 39 UaR off @yl

What is immunizing agents? Write its types also.

IR Af<h & T UfRIEehdT I0F T aTet faf9= uerd gffferd €9 9 ufarerds
%R (immunizing gents) &hgdid g

g {47 9 UehR & gid 8-
1. &eprenuT (Vaccination)

2. ARG (Immunoglobulins)
3. TIHRA (Antiserum)




1. &eprenuT (Vaccination) -

dient, ATTehReh AT Iqch fa¥et IcUTE Hd J&H Siid, I Sitd faut 1 g¥reh
(preparation) &, [SI& TshtHeh T bt Aeh T TT Ih! FAfhad & forg SRR &
gfare foear STrar 8, &ent a1 dRiA (vaccine) shgerar

TR gt | Eept Uep T T ufeRieres Sifdes g gidr ¢ 14 i\t 3= et
dTet hiReh 3TUAT $9ch fSel IdTEl T dTR fehdT SITAT 8§ TUT IRR H Ufas aran
ST & 99 T faf® geR 6t T=arstet o fHATor dht ufehar el IfSid ehear g Siifch
f<h ol fAfE AR & FRem Fedt 8|

dleh (AFfetRad aRienl & 9O fehg ST 8-

(a) SHifad axepd deRf (Live Attenuated Vaccine) -

Shifard Sferugstt sruar fauTupsti gRT dUR &t 78 el foiaes fAwfor <t ufshar o
g Sitaroraeit qUT fawTugsit i IT Iu= he Y & i T R faar S1dr 8 iR
3Ih! T TfcRiereh &aT ht IHTY @I SI1AT &, STifdd ddepd daxi- shgelld ol

SHfad dgpd derdlH o 31801 8- BCG AR, OPV, TR T JerdiH, T3
(mumps) deRAH, Tt deriie S|

(b) g dRi (Killed Vaccine)
Hd Rt ehl §d Sitary] Srar faurupet & darR foRam S g1

gesital t a1 a1 I Tardt gRT 7d fohdT ST § daagfTd 319 deRi= IR
bl St 21

Y RR | Ufaw g o ugrd A afehd AT ufaRieehdT I ol 8 IaTev]
SJeRIRAT erdf I, TR derii=g |

(c) Sttafaw (Toxoids)



TeTf ot fAWg o I deriie 18 STt 8, fS1¥ toxoids @hgd &l

AT UfARIehdT ITF he o fIg IuANT H folg S a1l o la18sd 6-
fewfifear ciaargs (DT), fedw ciaarss (TT)|

(d) Afaa d=f= (Mixed Vaccine)

ST9 fohdt daia & Tah @ 31fdeh ufcreis hiReh [AeITer] Ueh 91y IUTNT fehdr STTdT
€, 39 UhR <hl aad 1 oht fATAT dedie shgd &

At &ich i A S, Hod H T, 3R SoiaRM i H&AT A A & felg
R <t AT g ST 81

fafda &k & g\ 3180 - DPT, f2wefifRar, DT, crswrss|

2. AT =g (Immunoglobulins)

RN e gRT I I UfaRieehdl A fAfscha UepR &l A UfaRIerehdt
gidit 81

Hd SRANG e &3 # & U 9 Uid UehR & SRR~ UTq ST g-

IgG, IgA, IgM, IgD, IgEI
AT UfARIYehdl IUF heA 8 [+ &t UehR o SRANIegel- U H folg SITd &-

(a) UHTRI HHE SRR ol I U=eisiislel & WU 3§27 gidT ¢, fSid 1000
TdTel o T I AR fohat Siran g1

g SRIANISG el Rl IUANT 34 fHTRAT & faveg I ufaRterchdr I oA &
forg foran Sirar 8- fedww, fddersfew-u, @l

(b) fafre AT SRR eI T UfdRHehdl 3= he- & iy 39 UhR
SR =g I Afhdl & WITeHT ¥ IR fohy SI1dt € dt deehlel | fehet HehrHeh



I T w1 gU &t a1 foRe [918 foredt fafere depmes i\t & foeg gt @ 6t
gforferd forar S et 81

29 UchRR o SRIANGIG (e~ o GRT SHTRAT o fa¥eg I UfaRierehdT Iaa= <hl ST
Hand! & oi4- fAe-die (Chicken pox), federsfed-at (Hepatitis-B) 1

3. T=IHRA (Antiserum)
e fewrefifan, feds, Yefter, gdéar, 1 i Tepaor o faeeg Ot SI4 uyg
i O dIR <ht STdl 8|

g AN el hl ST a1 Siqueteerar <! AT & Ih A & Aty

Answer: Various substances that generate disease resistance in a person
are collectively called immunizing agents. These are of the following
three types:

1. Vaccination
2. Immunoglobulins

3. Antiserum

1. Vaccination -

Vaccine is a preparation of dead micro-organisms, toxins, which is
introduced into the body for the prevention or treatment of infectious
diseases, vaccine or) is called.

In other words, a vaccine is an anti-disease biological substance that is
prepared from a disease-causing agent or its toxic products and is
introduced into the body, then it stimulates the process of formation of
specific types of antibodies which protect the individual.



Protects against specific diseases. Vaccines are prepared in the
following ways-

(a) Live Attenuated Vaccine -

A vaccine prepared from live bacteria or viruses, in the process of
manufacturing which the ability of these bacteria and viruses to cause
disease is destroyed but their immunity is maintained. are called live
attenuated vaccines.

Examples of live attenuated vaccines are BCG vaccine, OPV, measles
vaccine, mumps vaccine, rubella vaccine, etc.

(b) Killed Vaccine:

Killed vaccine is prepared from dead bacteria or viruses. Microorganisms
are killed by heat or chemical substances and then vaccine is prepared
from them.

After entering the body, they produce artificial active immunity, for
example bacterial vaccines, viral vaccines.

(c) Toxoids:

Vaccines are made by neutralizing the toxic substances produced by
some micro-organisms, such as Clostridium tetani, diphtheria tetani, etc.

which are called toxoids. Some of the toxins used to generate immunity
are diphtheria toxoid (DT), tetanus toxoid (TT).

(d) Mixed Vaccine:



When more than one immune factor is used together in a vaccine, this
type of vaccine is called mixed vaccine.

Vaccines are mixed for ease of administration, reduction in cost, and to
reduce the number of injections. Common examples of mixed vaccines -
DPT, diphtheria, DT, typhoid.

2. Immunoglobulins

Immunity generated by immunoglobulins is an artificial passive type of
immunity. Mainly five types of immunoglobulins are found in human
immunoglobulin system — IgG, IgA, IgM, IgD, IgE.

The following two types of immunoglobulins are used to generate
immunity:

(a) Normal human immunoglobulin:

This is a fraction rich in antibodies, which is prepared from a group of
1000 donors.

This immunoglobulin is used to generate immunity against these
diseases — tetanus, hepatitis A, measles.

(b) Specific human immunoglobulins:

To generate immunity, such immunoglobulins are prepared from the
plasma of persons who have recently recovered from an infectious
disease or who are already immunized against a specific infectious
disease.

Already happened.



Through this type of immunoglobulins, immunity can be generated
against diseases like chicken pox, hepatitis-B.

3. Antiserum Antiserum is prepared from animal sources like horses
against diphtheria, tetanus, rabies, snakebite, gas gangrene infections.
Prevention of the above diseases in case of absence or unavailability of
human immunoglobulin.

Q. S & 5 99 qas I IR I EepTehor drferant SIS
Make immunization schedule upto five years from birth.
FR- EIRThR0T URUfT (S T 5 gy hl 311 deh)

Answer - Vaccination Schedule (from birth to 5 years of age)

Q. fadsnyur sram 87 fadshaur & R feifEgl



What is disinfection? Write types of disinfection.
MR- fagiehATT (Disinfection)

& Shdt 372rdT 37ch Sfia faut st IR @ a1ex Hifde va amafe gt &
SUIRT ERT € he <hl UTehdT faGshH0T ShgalTd! &

T yerd efgehiel Ud fasel 8id 8, 3UTeiU ShT Shdlch] U UINT Ta! fchdT STT YehdT &
SRl ST Siiagi- Idg! U= gidT 8|

fadepHuT & TR (Types of Disinfection) fa<ishaor A1 i< UaR &1 8t Gepar &

1. G fagishHor (Concurrent Disinfection)

Tehfid df<h o SRR & HehfAd UeTdf & 3w, S9- Hd-53, T, 3, °1d &
ket W19 T ehfAd IS GRT GV a¥U, s, IUHT, hus HIfe i
gynRfty fAdshAd Iural gRT fAgehaur e &A1 GITHY faehiuT chgatdT & |

29 UhR & fadehaur o R Gt Herfia aegait ud miiRer Sirat vt StAR) &
I1TAT ch SR &l deehld T8 & T STTaT 8|

2. 3ffaw fagiehHor (Terminal Disinfection) —

HRST Bl SUdTeT & @el 81 ST, IR fohy ST 31ar 5 8t S IR I4ch IuNT |
forg T Toft IuaruT, hus, T, faaR sfe opr fagenaor s, sifaw fadsraor
hgelldl 5|

3. 1 FAtyes fagishAoT (Prophylactic Disinfection)

29 YhR okl faZehAuT 0T fARYe 8 fohart SiTdT @, STet oht ISTeT, g hl
pasteurization (311f=rek fASiidierzoT), A1 @ g1y 4=, AT iy fadeshaor &
R{AFLU I




gqd uifera, fgdersfea-u, erawhrgs, a&d AT, SHtETuTar (amebiasis) 3fe 9

ST ST GehdT & |

Answer: Disinfection:

The process of destroying micro-organisms or their toxins by using
physical and chemical substances outside the body is called disinfection.

These substances are corrosive and poisonous, hence they cannot be
used on tissues and are used on non-living surfaces.

Types of Disinfection:

Disinfection can be of the following three types:

1. Concurrent Disinfection: Disinfection of infected substances from the
body of the infected person, such as feces, urine, phlegm, vomit,
discharge from wounds or objects, utensils, equipment, clothes etc.

contaminated by infected emissions, should be done as soon as possible
through disinfection measures. Disinfecting is called concurrent
disinfection.

During this type of disinfection, all infected objects and bodily fluids are
immediately destroyed during the disease stage itself.

2. Terminal Disinfection -

Disinfection of all the equipment, clothes, utensils, bedding etc. used by
the patient after he is discharged from the hospital, referred or dies, is
called final disinfection.



3. Prophylactic Disinfection:

This type of disinfection is done for disease prevention, boiling water,
pasteurization (partial sterilization) of milk, washing hands with soap are
examples of prophylactic disinfection.

In this, polio, hepatitis A, typhoid, diarrhea, amoebiasis etc. can be
avoided.

Q. faispwor it fafery o1 facaryde qofa Sifsg

Describe the methods of disinfection in detail.

IR feienmur &Y irer wu & e i fafer g &

A. uTehfdes faferai (Natural Methods)

» Y T Uk

- gl

B. viifaes fafdat (Physical Methods)

* 3T¢ VT - IATAT, ULERTSSIRM, I 1Y, SATelt T

« fafoRRoT GRrsTTHT fafohRur, Tag foRvot Ug o= smafeias faansor

C. I fafddr (Chemical Methods)
- 3

-5

- g



A. uTepfaes faferar (Natural Methods) -
3 fafeat e 8-
1. G ohT Ueh11 G T U121 fadishaor bt Ied It fafd 8|

T fohott & ¥e 6t Gaiferen &HdT gidl & Ud $9ch SUANT § fodR dUT R ot
fordenfaa fohar ST Gepar 1

SegTarete fohut Sitaru] gt e fawrugstt & forg ardes gidt €1

2.4 -

o] 1t A gfeg ohed €1 gar # Y@ g a3t ohl IRTURTRd fohar ST derar 8|
TH g1 TH! ol IRg it 8, fad a&qu {seh gt Il 8|

2 UchR [&hd] & hIRUT INTMULSHT <hl feg Teh STt 8 faa o 7@ gt Sird

B. +{ifaas faferar (Physical methods) -
1. 15k HWAT (Dry Heat)

(a) <1t a9 (Red Heat)

ATel T4 o gRT UTfcdeh a¥g 31 ht fadshiia forar Sirar 21 39 fafd & fadshfaa &
ST dTetl a&I3HT <l STeldl §8 al h HUR o ST STl g 9T 36 ol h HUR dd dh
@I ST 8 STd deh foh a1 o ShRUT Higlg 9 /M) 98 9 g1 Sy

(b) Saifa g1 (Flaming)

QY HehfAd uery St foh ST 8 STeTd 781 8, S8 [adshiAd e o fory 39 fafer ehr
ST fRaT ST 8, S~ Rl <hl TS, hedR e & Hg|




(c) sHteRRoT (Incineration)
STATT AT SEHtenvoT faiehaoT i Ipe fafd 1

VHIRRUT &h GRT HGfd &5 & hig, TV hus SR i ol T fhat ST Tepdr
gl

WHIAUT S ERH et STediet Uare (toxic materials) Tafavor ol Ugfvd
Yehd & dUT HFd H 3ch SHTRAT 30 o ehd g |

(d) 8 TR 37ta+ (Hot Air Oven)

gl U 37ia ot TepfAd Iueheont ot fa<ichAd aet bt gmasrett fafdr g1
g8 Gehfid Tardt al 160°C oh dTUHTE UR ST Teh ¢ deh QT SITdT g
2. 311¢ AT (Moist Heat)

(a) 91T (Boiling)

ST fodehHuT ht UT Ud 9ad 9t fafdr g1

TR a1araror | Hf 39 fAf ot o= ST dehdt B

Jeeld gT U H (100°C) TR ¥ fAE deh Gt aRg gt 3@ U 3Hfdeh ITsT-Ieh
St € g1 S11d &, Ig SHISTRT <hl I bl 9= g fasya-ta fafd g1

(b) 3rifren fAsiidiep]or (Pasteurisation)

e e+ & Rad o1 foq1 Ter At araa = [fga 993 d& ™ A
Y fthR TehaH BUST &h3AT Pasteurisation (3fifR1ep [Asiidienzon) shgerar gl

29 UhR U | HIS[G A7 I - aTel Y&H Siiai el T8 foham ST HerdT g1




(c) deRft= &Y (Vaccine Bath)

g9 fafd <1 IuTIT deRft=T H HIS[E SSIU] A8l ST dTet SHATULSH} bl 98 e &
fordt fohar Sram g1

g9 fafd & Sr=vid deRi=g &t 60°C dTIH UR T Uch ©¢ deh SUdTRd fohdT
ST & |

(d) 3fictaafaT (Autoclaving)

SifeiarfaiT a1 MfYeh SETd UR U gRT HshfHd JeHsildl ol A€ hed o [y Jerdt
31feh TRI<h 1 aTell v el Td Faifdes uumasret fafdel & @ e g1

g9 fafdy & ShaTugstl et T8 T o foly 3= ATY, a1 U SMTsdT el TN fehar
ST &1 Sliciaetd H 3w gd1d UR 919 IUTd 8! &, g fadshaur & fw
ATET dTY T T§ Tch U Sifeideid # Ueh i 715 a<g st o forargae e gt
bl

g1 faEshATT g SHicterld o 317aX WU 15 lbs/inch? (1.05 ferun/aHt) gamea &R
121°C dTUehH UR g1 ATgQ | g d19 T &1d 1T 30 e dh 471 38471 =nfgul

STY U Gersiig I dierueh afgd T8 & 9 &

STEIFATITT ZRT AT U FHI A€ gl ST dTedl XIS et BISh UT: G UhR
I a3t o1 fadeheoT fohar SITdT 81

3. fafe=or (Radiation/Rays) -
(a) GRTavHT fafeRRor (Ultraviolet Rays)

TRTSTTT TR0t # STETUHTRTR &THdT Uit STt €, S1d: 3eht IUTNT i faichAuT gq
foRar StTaT 1

G ohT Ueh1ST URTSTHT fafehroTt eht 3reaT Td f:3[ceh &Il 8|



(b) TeRI-R Ud 31 3mafieh fafehol g-ent Iuah Ht faichaur g foham SirdT 21|

RifoT ZRT Rrdsia B o aret vere & e, afefaet remie, TR, 2R
chl 3« THTA |

C. I fafddr (Chemical Methods)
faienauT B¢ 1 Tamrae IuahT | fog Sird &-

1. 319 G- (Solid Chemicals) -

(a) sefif<vT UTssR (Bleaching powder)

(b) = (Lime)

(c) urefraH uATE (Potassium Permanganate)

2. %a 391g4 (Liquid Chemicals) -
(a) 9aeTH (Savion)

(b) %t (Phenol)

(c) shile (Cresol)

(d) BTEgIeT tRITTES (H,0,)
(e) f8ie (Sprit)

OSSR

(g) seidt (Dettol)

(h) sfterSt= (Betadine)

(i) ST argele (Gentian violet)
(j) TT53e (Sidex)



(k) aIratet (Lysol)
(I) ARk (Mercurochrome)

3. 141 G194 (Gaseous Chemical)
(a) BHifcETSS

(b) e

(c) qefifer sileraTss

Answer: There are mainly following three methods of disinfection-
A. Natural Methods

» Sunlight

* Air

B. Physical Methods

* Dry heat red heat, lighting, incineration, hot air oven

* Moist heat — boiling, pasteurization, vaccine bath, autoclaving.

* Radiation ultraviolet radiation, X rays and other ionizing radiation
C. Chemical Methods

- Solid

» Liquid

* gas

A. Natural Methods -



These methods are as follows-
1. Sunlight

Sunlight is the cheapest method of disinfection. Gamma rays have the
highest penetrating power and with their use bedding and furniture can
be disinfected. Ultraviolet rays are fatal for bacteria and some viruses.

2. Air —
Germs increase in moisture.

Many items can be sterilized by air drying. Hot air absorbs moisture,
causing items to become dry.

In this way, due to dryness, the growth of microbes stops and hence they
get destroyed.

B. Physical methods - It includes the following methods-
1. Dry Heat
(a) Red Heat:

Metallic objects are disinfected by red heat. In this method, the objects to
be disinfected are taken above the burning flame and kept above the
flame until all the germs present are destroyed due to the heat.

(b) By flame (Flaming)

This method is used to disinfect such infected materials which do not
burn with fire, such as glass slides, mouths of culture tubes.



(c) Incineration *
Burning or incineration is an excellent method of disinfection.

Contaminated cotton swabs, contaminated cloth dressings etc. can be
destroyed by incineration.

Toxic materials released during incineration can pollute the environment
and cause many diseases in humans.

(d) Hot Air Oven:

Hot air oven is also an effective method of disinfecting infected
equipment.

In this, infected substances are kept at a temperature of 160°C for about
an hour.

2. Moist Heat
(a) Boiling Boiling is the oldest and cheapest method of disinfection.
This method can be adopted in domestic environment also.

Most pathogenic organisms are destroyed by complete immersion in
boiling water (100°C) for ten minutes, this is a common and reliable
method of disinfection of tools.

(b) Partial Pasteurisation:

Heating at a certain temperature for a certain time without bringing any
change in the chemical composition and then cooling it completely is
called Pasteurisation (partial sterilisation).

In this way the disease causing microorganisms present in milk can be
destroyed.



(c) Vaccine Bath:

This method is used to destroy non-spore forming bacteria present in
vaccines.

Under this method, vaccines are treated at 60°C temperature for about an
hour.

(d) Autoclaving

Autoclaving or steam at high pressure is one of the least expensive and
most effective methods used to destroy infected microorganisms.

In this method, high heat, pressure and humidity are used to destroy
bacteria.

Steam is present at high pressure in the autoclave, so that the
temperature required for sterilization can be maintained and the items
packed in the autoclave Can be penetrated quickly.

For effective sterilization, the steam inside the autoclave must be at a
temperature of 121°C at a pressure of 15 Ibs/inch? (1.05 kg/cm).

This heat and pressure should persist for approximately 30 minutes. Due
to this, all the microorganisms along with their spores are destroyed.

By autoclaving, almost all types of items are sterilized except those which
are destroyed by heat and moisture.

3. Radiation/Rays -
(a) Ultraviolet Rays:

Ultraviolet rays have bactericidal ability, hence they are also used for



disinfection.

Sunlight is a good and free source of ultraviolet radiations.

(b) X-rays and other

ionic radiations are also used for disinfection. Materials that can be
sterilized by radiation are catheters, surgical catguts, bandages, and other
dressing items.

C. Chemical Methods:

The following chemicals are used for disinfection -
1. Solid Chemicals -

(a) Bleaching powder

(b) Lime

(c) Potassium Permanganate

2. Liquid Chemistry -

(a) Savlon

(b) Phenol

(c) Cresol

(d) Hydrogen peroxide (H,0,)
(e) Sprint

(f) Halogens



(g) Dettol

(h) Betadine

(i) Gentian violet
(j) Sidex

(k) Lysol

(I) Mercurochrome

3. Gaseous Chemistry
(a) Formaldehyde
(b) Formalin

(c) Ethylene oxide

Q. i< sjzae T 8?7 THSNST
What is cold chain? Describe.
<R 2ffd gj@eTt (Cold Chain)

Eieh oht Tt ST @4 o fou fAHT0T TS T dahr Eehl WIS dch 35 Srad dradq=
TR URag U YUSRUT fehdl STHT I1igT ST T 39+T T UfaRIeehdT 304 hen
& ear @ 3 &1

&Yenl <hY T UfaRtereh &1HdT ohl §9TY 3@ o forq &Y ftd gjaet 1 I forar Simar
gl

i el ohl 1T e o Tl IuAhT fohy ST aTet I o dTushd <hl Sl
INTaLTh & IUT fid G Sl TATY TWH 8] WA HRIKTSH Bl IWh ARG
g UIRA&T0T ST g




faf i & 2RI 8 MTaTeh IuYh dTUHT oh T4 H Hgd Ul d2-

1. giferat darfie Y T ufcRierehdr ot ST @+ oh fol¥ §9ah1 WSRUT 20°C TR
HEEIRY

2. DPT ae=fiH, BCG, fetersfed &t de=iia crawmee derii=, Teq ciedregs snfe
ehl 2.8°C dTUHM R RIS @1 ST 918 g

3. DPT derfH, BCG derfid, DT dariie, fgtersfeq & deriiq, ¢ea9 ciaamgs o
Rt o IR0 g IUTNT H felT ST dTed et cht 8 YRT H [&AT d1igq aU1 38
ft off =T8T & =nfgul

4. G h A ehl dIR & oI ch §Te Geb He o 3FE 6l STFNT H of o1 =iy

Answer - Cold Chain:

To keep the vaccines effective, they should be transported and stored at
appropriate temperatures from the manufacturing site to the vaccination
site, otherwise they lose their ability to generate immunity.

Cold chain is used to maintain the immunity of vaccines.

It is necessary to check the temperature of the equipment used to
maintain the cold chain and to maintain the cold chain, it is necessary to
check the temperature of the equipment.

The above mentioned guidance and training of the workers is necessary.

Important facts regarding the appropriate temperature required for
storage of various vaccines-

1. To maintain the immunity of polio vaccine, it should be stored at 20°C.

2. DPT vaccine, BCG, Hepatitis B vaccine, Typhoid vaccine, Tetanus
toxoid etc. should be stored at a temperature of 2.8°C.



3. DPT vaccine, BCG vaccine, DT vaccine, Hepatitis B vaccine, tetanus
toxoid and the solution used for dilution of the vaccine should be kept in
a cool place and should never be allowed to freeze.

4. After preparing the measles vaccine, it should be used within an hour



