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applications of epidemiology

Epidemiology is o Dasic science of public health, Its principles ond methods are
used toc describe the health of populations; detect couses of health problemss
quantify the cssoclation between {11 health and determinengs; test weatmants and
public hezith interventions cnd monitor changes in states of hezith over time, The
key feature of epidemintogy &5 that it ts a study of populziions, not tudividuals. In
this chapter you will lexm the Dasic concepts and applicotions of this discipline.

Learning chjectives

Afear workdng through this chapten you will be better able to:

¢ dustribe the kay aspacts of the ep!demislogicnl appronch

+ discuns the modais of causation of disacse

* dsucride the notura! kivtory of diseass

» dlzcuss the eppiications of apidemiclogy (n public honith practice.

Studying epldemniotogy

Epidemiology is tite stizdy of the distzibutton and determinents of heaith stotes or
events tn specified populattons, and the application of this study to conirol hezith
probliecns. [1 is concezned with the collective henlth of people tn o communtty or am
dbove, it fellows that knowledge of the distribution and determinants of heaizh
states and events informs approprizte pubiic hecith actiom.

What Is the distribution of hesith states or events?

The distibution of health states o7 events Is 2 description of the frequency
and paitern of health even' in a population. The fasqeoy (eg. the numbe of
ocamrences of a henlth event in a populztion within a given time period) Is meos-
ured by rates and risks of health events in a populion, and the pttan: refers to the
ocouirence of health-relzted events by time, place znd personal chasncteristics.
(Rezes and risks wifl be discussed mare in Chapters 2 and 3).
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introduction t epiderniciogy

e \Whatare determinants of health statenorcwents? 00000000

Epidemiolony seeks to Identify the determinonts of heath and datermiramis
of dissase. The determinanty of beaith stabes or events zre definzble factars tha2
mfiuence the ocnurrence of health-elated events. Detesminants are 2fio Imown as
rak factors ar protective factors, depending on which keaitb-related events they
are associated with, Health-celated events refey to Realth outoomes eg death,
iness and disalility) 25 well 23 positive beaith states (e.g. survival and reduced fyk
of stroke), 2nd the means to imgrove health.

The eplderniologicnl approach

Uke detoctives, epidemiologists investigate health-related events in o rigorows way.
An epidemiologist’s spprozch to studying these events involves answesing the
questions:

o what?

o who?

o where?

e when?

e w&y?

These questions can be referred to ase
o cme definition
L ]

e plmg

o time

o causes

What?

A case definition i a set of standard criterin fog deciding whether o no? a person has
ammﬁm«mmWMAmmmmwm
Criteniil, soonelnns with llniionons on dene, place and person. The clintul auetia
usially include confirmatogy Iaboratery tests, if avallable, o7 a combination of
symptoms (complaints) and stgns (physicat findings), and other supportive evi-
dence. For example, in the USA, the case definition for pazalytic pollcmyefitts used
by the Centers for Disease Contin] énd Prevention (CDC 1992 461) is: ‘Acute onset
of a flaccid paradysis of ene or more timbs with decrezsed of aiwent tendon reffexes
in the affectred lmbs, without other apparent couse, and withou? sensozy or cogni-
tive losy’. Application of standard criteria ensures that every cne Is dlagnosed in the
samne way regacdless of when and where it occumred. This alfows comparison of rates
of occuzrence of the dsexse between populations and over time.

A ane definitfon may have sevezal sets of atteria, depending on how certzin the
diagmosis is. For example, Guring an outhrezk of measies, you may classify 2 person
with feves and rzsh 23 o suspected case of measles, one with fever, zash and a history
of contact with a confirmed case of meastes 2s a probeble cose of measies, and one
with fever, rish and a positive serologic test for measles IgM antibody as 2
confizmed case of measles.
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meet the criteria for o case. For example, cases may be euchided on the besis
teir age.

Whe?
Couniing the number of fersoas tnvolved tn o bealth event s one of the basic firs?

the number of cases to the size of the popufation (you will learn moge about rhks
and ri2es in Chapter 24

People differ in certaln inherent chomcteristtcs (e.g oge, cthnic group, sex),
acguired characteristics (e.g. immunity, nutrition), secioeronamic conditiars {e.g.
education, occupation, housing), or health-celated beliefs 2nd behaviours {eg.
tobacoo of alcoltol consumpzion, health caze seeking). Since personad attributes are
often assoctoted with bealth events, differences in the diswidution of these foctors
shou3d ziso be considered while comparing coasrrence of health cvents betwreen

populations.

Where?

Heolth events are described by plnce to galn insight tnto the geographical difference
or extent of the event. The place can be, foz example, place of restdence, birth oz
employment, a district, a state, oz a country, depending on what Is appropeiate to
the acomrrence of the health event. Analysis of data by place can also give clues as
to the source of agents that cause disease and thelr mode of transméssicn. A spot
map is a map on which each case is relited to a specific type of place, such as a place
of work; such maps con be useful in identifying the sousce of the cousal agent while
inveslignting an outbceak.

When?

Rates of oocurrence of disease often change over time. Plotting the annas mte of 2
disease over a perlod of years cin show the long tezm oz secular trends in the
occurrence of the disease. These trends can be wsed to haip predict the fisture
incidence of a disease and also to evalaate progrzmmes or policy decislons, oz
to suggest what coused 2n increnmse or decrease In the oocurtence of a disease.
Figure 1.1 ks an examsple of sisch a geaph.

f Activiey 1.1
Faure 1.8 shows a deddining trend in the intidence of rheumatic fivar th Oanmark siace

1900, The incldence drops particufarty sharply afier 1 900, havisg beon quite stexdy for
tho previous 40 years, Whezz might this suggoss!
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Figure 1.1 incidence of rheumatic fever in Denmurk, 1062~1963
Ssureeziren Beageholy o2 ol (197))

c Feedback
The ramre of the curve migaests that some evant or agtion mght weil hove wiggeren

Bailey, Lucy;

the dacine in the incidence of rhmunate fover roung 1960,

Rheumauic fover &5 @ised by haemnalytic streptococeal infaction, which & assaciated
with poverty ang overcramding, It is, therefore, plausiite 1o ateributo the deding In
rheuratic faver to the improvement in socioaconomic conditions in Oenmark that
occuned 3t the baginning of 1ha twentiath century.

Wiyt

In addition to describing the leveh and pattems in the ocourrence of health events
bypumplamamm.epmmh{oyummwﬂhﬂnmfmcm
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Basic concep and applicntions 7

___ Modebofecnumntlonefdlense

In order to understand the princples and applications of epideniotagy, you need
to kmow the potentiz] processes and pathways by which various fctors cun lead
to £l health. There are sevemal models of carsofon that huve been praposed to
help the understanding of disease processes. In epidemiclogy, the models widsly
applied are:

s the epidemiclogical trizd

o the sufficlent came and comporznt causes modsl

The epidemiciogicn] erind

The epidmmicliogical triad or tricmgle s the troditionz! mods of cunsztion of
infections diseases (Figure §.2). it is based on three components: an externed qgent,
susceptible bost, and an endromuat that facilitates interuction between the host
and the cgent. The agent might be a microorganism soch 23 o virus, bacterium
or parasits; of a chemica! substence. Host factors are the imrinsic €actors that
influence an individual’s exposure, susceptibility, of response to 2 causative ogent:
for example, age, sex, ethmic group, and behaviour are some of the factors that
determine an individual's risk of exposure to an ogeny; age, genetic composition,
nutritional and immunological staftes ote some of the factors that influence
Individual suscaptibility and response to an agent. The environmental fectors are
mmmmmmmmwhmm
Include phyysical (ctors (eg. climate, genlogical choracteristics),

Agent, o1t and environmental f3ctors ase intesrelzted tn mzny ways. The balnce
and interactions betwern them that lead to the occurrence of disexse in humans
vary fos difterent diseases.

This model can work (o7 some nen-infectious discases, but there can be difficulties
becamse certatn firctors are not exslly classified as agents or environmental foctors.,

apsnt host

envizonmen?
Flgure 1.2 Tho epidamiciagica! triad

Sufficient couse and component eauses model

A sufficient cause I8 a set of factors or conditions that inevitably produces disease.
The foctors o7 conditions that form a sufficlen? couse ate called componternt causes.
Component causes include host factoss, agents and eavironment2l foctors. i 2
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for cxample, exposure to the infoctious agent Mycobostwivm tubercedosis I 2
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cause because fung cuncer can develop tn non-smokers.

o Aciivity 12

Three wufldunt cowses (1,2 2nd 3) and dwie Lompenent causas (danoted by letters) of
& ypathatical disease ure sthown in Flgure 1.3, If tere aro no ether sufficlent causes

of this dizense, which compenent cuse iy a necensary cause)
Bufficiont cause 3

Figure 1.3 Conceptial sthema of three suflldent ecans of g hypotheutal disease
Source: insed on Rotharan (1000)

G Feedback
Componem @use A is the se<as50ry couie since this faccoris pare of il three sufficiens
enuses; it it ba precam in gombination with other focrarn fer chis dizaasa to acgur.

HH@mlSmmal@m&xﬂuo&&eoﬂyﬂﬂdmmdmmmm
Mycobecterban tubondesis would be represented by companent ciuse A, the
nmaxycm%at:ﬂmsmchmhnmmny.mmmmumen.gmmm
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and ).
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cance? in individuals who do not smoke,
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Basic concepas and applications

- This conceprual scheme is chle to show that 3 dhease €29 gocur fom F.Gen?
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unicrble diseoses). The schere alvo decnomstraies that 1t is mot
mmmedanmmmma
disease; a disease czn be prevented by climinzting @iy sligle cnmporeent cause since
this prevents compiction of a saffictznt case. For example,

eRminating smoling
(conzponent B) would prevent lung cancer from satfictent causes § and 2, although
some [ung cancey would still occus from sufficient cause 3.

Noturail history of disease

The satvrad Mstory of disease vefers to the progress of the dhease process in an
tndividizl over time and in the ahsence of intervention (Figure 1.4). Knotwledge of
the rataral history of a disease helps w3 to understond the effects and mechanism
of actfors, potential tnterventions, and the different levels of the peevention of
discase,

mh: onget of usu £rmp
cargsion¢la Gymatars
oy ven cuflieion cauno

Time treme o
Shagena! stagool sage of stage of siage of recoary,
dlsgzes suscepihily stntroa Sariea) disabiily or doaih

digsess | disoane

Figare 1.4 Naturzl history of dsaxe
Sorsro tmad on COC {1900}

The discase prooess begins with exposure to, or completion of, a sufiident cause
of the dnease. Without an appropriote Intervention, the process ends with
recovery, dhzbility or death. For example, exposure to the mezasles vinus n 2
susceplible individual inittates the stage of subclinical dhease. The onset of fever
on about the !0th day @ange 7-18 days) after exposuze mazks the beginning of
clinical disease. The disezse, however, is usudily diognosed around the 14éth doy
when the typical rashes cppear and then the disease proceeds to recovery, Co
compiications such as pneumonta, oz to death, depending on host and other
factors.

Many diseases have a typica! natural history, but the tme frame and mznifest-
atdons of disease eay vary between Individuals due to the presence of host factors
e.g. lmmunity and age) and other determinanis of the dlsease. Many foctors
may atfect the psogress ef a disease In an individus) and the Lkely cutcome. The
estimation cf an individuzl's outcome, taking into account the anatural histery of
disease and othez tisk fzctors, Is known as thels grognosls.
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calfed the inenbation (fos infections diseatas) o7 the 124 (6oz
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Apglications of epidemiology In public hzalth

Wmmmmmmwmm
mdp@:h@&ﬂmmﬁqnﬁwmaml«ﬁmmm
at individual ievel, The brief disanstans that follow, zithough not exhaustive,
will give you am mwwmwmdwmwumuc
bealth.

Commumity bealth amesomant and priarity setting

mmmmpmmmmmmwmmmm

public heath professicnals need answess to questions Like the following

¢ What are the 2ctuzl and potential health problems tn the commrmsty?

¢ Where and among whom are they occurzing or woutd they oocur?

° wmmmmuummdmmammmmmm
or deceexse over time?

] mmwmwmwmmm@mwmmm
services?

Epidemioiogical methods and tools provide answers to these and other related
questions and help decistion making for health policies and programmes,

Evalunting health interventions and programmes

WMNM@MMMQWWWM
ool onditons) ead FRethars (o el T SN eEbon Wors Under

Identifying appropetate interventions. Ongoing surveillance of diseases is essenial
to ensure the continued sofety and effiectiveness of health interventions. Epidems-
owmmmmmmmmwmmm
[programmes.

Preventing disease and promoting hoolth

mlswwmmmmmwmm
disease pechaps In those most ot risk, or 2s a population-wide effort

known causes. Studies can provide information on msdf«uvmmbyofhm
pwmoﬂonhmdmandldmﬂ!y‘mwbomﬁneyammdﬂvemlwp
direct sesources.

w.wmmm:ww.mmmmsmmgy.
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(Basie conceps and applicatiors Y]

- bproving dingneshs, trantment and progreshy of clinfeal disonse -

Epiderntological tescarch contributes to identification of approgriate tests and
critenta oz diagnosis and sosening. It is important to now the accurzcy
of testy, that fs, how well » test can discriminete between those with and withou
the disease (you will leicn moze about dingnosiic aconecy and screening im
Chapter 11). Eptdemiological resezzch can belp determine the most effective
trestment in a given situation and te Uikely outcome of patiensts, which fs essential
fos planning care.

y Activity 1.3
You ave boan given a {ot of mater(s to tlo in; same of it is inteRive, samo faxs so. in
erder w help you put these Ldeas in contant, you will row leock at 8 fimous cxampie
from the nineteanth century.

John Snawr {1813-38) was & disurguished physcian As an epiamioiogist, he s bese
known for his studies of chelara, in pardoular of two outbraaks that coturred in
Londen in 18489 angd 1834. This exerchie 3 bazed on tis wark and [ustrates the
epidemiciogicl spproach fram ¢nicriptiva epidemiclagy to hypathails genaration and
wasting, and cha application ef apideminiogics Gaw.

Activitiag 1.3=1.7 are interralized 2nd uge john Enow's chofera studies as an exampie.
Feedback follows aach activiy 3o thas you are prepared for the noa ene, but don't rend
tha fesdiack amil you faws tried to answar tw quastion for yourse¥. The answers
gven In the facddeci are oot tha only ‘carrect’ tnswars. Thare zre many ways 6o
spproash thute questions, and your answars can be dfferent tram chase given in the
(esdduch.

Chalers pericdically sweptucross Europe during the ninstsenth canlury. ARara severe
epidamic in 1832, tha dhaase next appeared in Landon in 1 848. Tha first definite ena
of the outhremix eccurrad in Soptember 1843 and was chat.of foha Harnald,a szaman of
the thip Ebe, nawily arvived (rom Hambarg where cholera was prevaiant, Mr Hamold
died 2 (aw hours altsr the oniet of sympams on 22 Scpuwmber (0 2 Todge nuwr the
Rivar Therzos. The nexe cass aczurred in the e room; Mr Blinlkdneepp, wiro ledged
in the resm, hzd chelera an §0 Septamber: During the epidemic spprosimately 13,000
daxths were recorded. The cvoreity fram cholars in:this epidenic was particularly
high in residential areas downstroam, bot dacransed pregrasyively cpstream. Since
water owst Tow downtiil upEream areas are. of course, ot lowee gk tan those
furshar downstreanm,

Snow had previcurly documgnted: sswveral circumstancsa in which peapie whe had
came ino contact with czses of cholera dovaioped the diseare within a fow days. Whille
Investigeiing several case serics of cholera, e fud made the foliowing cbtervations:

¢ Chalara was more readlly traramingd in poer housshsids snd ©o those who had
randled s cuso of chelera

* The mining papuiation tud wuifered more dan geapin in any ather occupation.

* Almost no ghysican wha atanded t» cholerd cases or did post-mortems had
cevatoped choarn.

Bailey, Lucy; Chandramohan, Daniel; Langham, Julla. Introduction to Epidemiclogy.
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introduction to epideniciagy

+ Mon caxes of cholera developed within 2448 hours after conmet with o e of
chalera,

¢ The dzease was charscterized by profuss painless diatvhaea and oftan proceeded
with 10 litt's fesling of general iiness tha the patient did not consiéer himsef In
danger, ar saek adviea, untl) the malady was far adwanced,

Based on these ctiservatiany, Snow posuiated the (ollowing hypotheses on the meds
of tranumisilon of cholera:

* Chiglera can be tramminted (ram cthe sick o e haaldy.

» Chalere is camnad by somce mazerial Gnow alind it Tmordid mattar’) wiich as tha
proparty of incraasing and mutipiying i the body of the porsan k amtacka.

* The'morbid matesr” producing cholara must Do imreduced into the :imentmry comal
by rexlewing,

* The Ynorbid matter’ nuy be transmittad through water from the sick 1o whe toalthy.

HMicrosrgenisma had not yet basn discovered and one of tho popular balish about

tha czzanGon of diease was the theory of ‘tainsmia® - #at bresthing ‘bad ir” cused

disease

| How do you think Snew interpratod kis ebservation to test s bypatheses and ¢
rafiito the miasma thaory?

2 Whz ere the plausibie expiznations for-the observed zstodintion tetwaan the
elsvation of tha rexdendal aren and the tevel of mortaily from cholar!

c Feedbach
§ $now argued that the risk of orarsmission of cholern was Righ in minars and other

peapis of lower ssciceconomic satts because thase froips hus poor hyghne prac-
ticas and were, there‘are, more Higly ¢o have contieet with bacal matter from cholera
patiants {awpecially chraugh wat finan) tnn those of higher sociotcancmic sutus. On
the other hand, not yany phyakions deveioped the disease because they washed thair
hands afse seeing exch eholwea patiorz. o the transmilssion wers thraugh sir a7 a vaetor,
the ¢lsease woudd tuve buen trunumimed (rom dtaiera potients (o more physicans,
Thas, the diseass must ba caused by some form of ‘morbid matter” that & vansmivoed
by direcs contact.

Citng the obzsrvatien it there wero very faw or no tigns of gencral iEngss at the
beginning of the disanse, Szow propated that the ‘mordid matter” must be mmutiiply-
ing in the slmentary cznal rother Cun o tha blocd. f tho ‘mordid mamer” ware
trunemined by direct canteet becrma of poor hygione proetiess, and If e ‘morid
rrausy’ maltiplied in the gut, then swillawing the ‘marbid antter” woild produca tho
disgases

2 Tha obierved associntion between the elgvation of arm of rasidance and mortality
from cholers could support the twory of bad air causlng cholorn, Howover: Snow
argied that the water Jownsream was more ey to be pefuted with sowage than the
water apstresm. Thus, the increased rivk of tamamizsion ef cholera in Che avens doam-
swaam supported his theary that tho ‘mortid makasy” was mest grobadly vanerned
chrough watse:
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Batic concepwm and applicatiors

M Activity 1 4

During the ningreonth cantery. drinking water in Londen was supied Ly private
campanies, which ebstined water directly from the Thames: Each company kad its own
networi of pipes and in seme aMA3 thase networis ovartappad to such &n extant that
the houtes Joag 3 sgle sreet might be suppled by more then one amgany. The
Smummamqu{S&\QCmmmdmmumCmmmm
twe myor companies that supplied water to chelara epidemvic areas urisg thess
periods.

tondon was free of cheters from §849 untll 1851, and during this periad the Lambath
Compary novad ity souree.of walor sEstraym o a0 2re outiide Landan, whis the
§ & V Company cominued co draw watar from a Cammawream seurce wln Londom.
WWhen chofsrn reappuared in Landon in Juy 183). Show visited househnids whera 2
cholera denth had bean recorded and collacted ifzemnation on the routine 3ourTes
of watar. The watar soureas fa the houssholds of the first 314 densha are shown in
Tl 6.0

Vabdn 1.1 Waler sasroes of housshoids of peaple who died of dholera in
toadon in 183)

Sowree of water Mizreer sf dogtts
86V Qampany 86
embath Compary 4
Oureet rom Aver 6
Pump wa'ls 4
Unknawn 4
Tozd 34

Sauresrtaied on 0w (1538)

| Do the dua presermed in this Ghle support Snow's hypothesh that cholern s
wrwmined through watnr? Give reasons for your answar

_ 3 Wha firther questions would you ark bafara reaching firm conclusions fram thete

cixtat

& e
{ Snaw eamged 1o exiivet information on the source af water for 130 of te 334

daaths ($9%). This is 2 vary high laval of suscess I followp. Although peapis might
kave misreparted the source of water, ¢his would probably have been at rardam (the
ctance of misreporting would apply eualy to ail scuress of warer).

2 The dow seam 2o suzgem that cholera mortelity was highey in tausehelds that were
mesavmmmmunwamwmmm,
You might cantinie to argus that the increased mortality in the househe!ds suppied by
mns&VCarmwaMwmQamrysmmhﬁqmm
that dwrefore the QD support Snow’s hypothesls that cholars ‘morbid autoer’ is

5 , Chandramohan, Daniel; , Jutia. Introduction to Epidem! )
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wmwwwm;«mwm it B not sppragriate t nterpret (e
fizurss in Gvis way, without mXisg the fellawing undamantal questions:

1) How many hautehalds were tsppliod by the § & V Company and how many by dw
Lambeth Companyt

b) What wis the 3ize of the popuiations sugplied by c2ch of these campanias!

€) Wero dhe two popuizsens comparalia in thelr socioscanamic status!

for iratance, the § & V Campiy might hive sipplad witer ¢o mere paaple dhan the
Lampath Cempary and this mighw opixn che Gigher mertally in the poputeden
suppiied by & § & V Cempany. [t (s alio poisible that sisce the § & V Company vy
drawing watar from dewnsiream, che hsusehaids sippiled by the company woaks hawe
toen In dowmtream wress and would be Haly to be poorer dan the hausehaids
uparaam. Thys, sithough thase Gt pparr to auppert Snow's Nypothels, more
infarmation is needed to 3o convinedng,

P Activiey 1.8

Snow collected dim an the cumbar ¢f hauses suppliad by e § & V Compary and the
Lambeth Comprny. When twe ¢holera epidamic requrred in Londen In 1834, hie ageln
callected dzts an sources of water In the houses of thosa who diad of cholera.
The numbder of cholera ¢zaths per 10000 bauses during the firse soven wesin of
the epldemic (B jdy to 24 Azgust) in houses using difierent water sourees s shown
inTetfa 1.2,

Do you think thaze dota e adaquate o condude dut crolsrs mortality b higher
in ravuses suppiled by tha § & V Coorgany than in howses suppind by the Lurdath
Compeny! Discass gour awwer,

Tabla 1.2 Sources f wasar 2nd choizra mowtality in I'amlm’m Augusz 1854

Seurce af watgr Ttef cumder of Numbder of chalare Desthu per
e ___ leeashelds dectis A 10 000 howsas
$ & VCampary 40048 1268 s

Lumbeh Campasy 16107 7] »

Car s 4) 1422 : 53
Soures Seww (191€)

&
The risk af chalara death ks housas suppliad by the § & V Company wzs 318710.030in

houses supplied by Lamberh Cormpeny it was J8MQ.000: and in houses supplisd by
othar sources it was 35/12.C00. Theso dita suggast that the risk of chelern death was
8-9-1inss 1 high @35/37) in houses suppiied by the $ & V Compuny a3 in hauses
suppisd by the Lambeth Compary. However, t0 raach this concusion, i kzs o be
asnumed thit tho number of peopin per houschold, thelr scdostonemic status, and
athar potmnthl Getors suockted with the etk of vamminion of cholkira are
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Baric concepes and opplicatiens ) s

comparale dstween these two popuiatisns, This might not be v case; far insmnae,
theS & VCmymmm‘memtomwwmmm
Lambath suppiled indhvigus! houses. If this ware she case, then the risk of sha'era deadh
per hause botween the two pepulatiens wauld not b ssmparzkies sincd the wverage
rumber of peaple per houss would differ betwees them,

/ Activity 1.8
Snow investjgited 3 sevitre outdreak of cholera in the Soho aren of Landon near
bis house. He collictad the houte addrasses of all 616 recorded cholera deaths
bagween 9 Augure and 30 September 1834, From these duta he produced a 1p01 rap
whowing the dinribution of chelera deaths and the posllons af the watr pumps
(Figre 1.3),

Figure §.§ Ditribution of chalers casqs argund Square. Londan, AuguR-Seprambar
1654

Sowreinow (1916)
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! Using Fgure 1.3, deseribe the distribunion of chotera deathy i rolation to the
pavition of woter pumps.

1 Wha expanztions can you think of for the differences in the diutribution of desths
araund water gumps A, 8 and C!

3 Cunyou concludo that watar frem pump A was the sourca of the cholera epidamig?
4 Whas further Information do jou necd!

G Feedback
| Figure 1.3 shows that there was spath] clustering of deaths 2round pump A and very

few €aaths maar pumps 8 and C.

2 & vawr from the pusgs wis the gource of cholera, wiy were thare fower deaths
dround pumps 8 and C than areund pump A! it Is possitio that peapie did not érink the
wacar from pumps @ nd C fer rearens such oy bad taste or smals the puTEs migm net
have been canveniundy sitated for ugeithe water from thase pumgn might not have
zrried the ‘morbid maner’ of cholera.

3 The explnations in tywer 2 are not sifficiens informatien on which (o concluds
that pump A was tho. seurce of cholera; there e two blocks of bugdings very closs t0
pump A whare there was not 3 singe death from cholora,

4 Although watar from pamp A might Be the source, more Mfarmation is ~eeded 10
Gupiels the absance of dazth in o two blocis neardy before raaching chis conedusion.
i would enty be postible. wo impteas the watar fram pump A as the tource of the
@pidemic ¥kt could be shewn that ¥ere was no death iy thase blocks for rezsons sich
aw

@) 0o ane ived there
b) tha inhabizanty had almrnative socress of water
€) the (rindnnts had soma kind of protertion agung chotera.

.

P Actviey 1.7

Snow chicovered that 2 brewsry was lacated in the two blodiswith no daaths from
mmamwnmmmwmwmpmhm
Mdm“yedhmdmhmmhmym.mmmmmqmn
fmummd‘mm:mwmmmvhudMWAmmmm
of twe clialers and he permaded the focal authorites  remave the pump. This was
memmmdmdxympumdmmtufmlmcf
cholera rotordad between 19 Augist and 30 Seacember are shown > Rgure 1.6,

1 Wha does the graph In Figsre 1.6 show?
2 Why do you chink the apidamic stopped?
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SRS 160

mumbar o1

i n W™ 2 4 0 8 10 12 14 16 18 20 2 26 28 28 30
Audust Septamber

dato of onset
Figure .6 Disxibution of cases of cholers by date of orset
Souree: Jased on dns from tnow (1926)

O Feedbach
| Thera appenrs to have besn a law background incigence of Gses (1aro or ane case
per duy) before JO August. There, was an upiosive 150 in the number of casu ovar 3
day3. which decramed to previeus tevoln after 12 days, The moat lisaly explanation for
e sRden s i e inwsence of NG Gites of cholura would be expoture of the
population 10 a caumi agent from 2 comman source.

2 There are several possinie suplanations for the caisation of the epidemic

aﬂmhwhohuhtumdmdmcm‘@:hmmm‘méam(’.rd
cantraoting cholers,

) if agt fusceptibie peopte had been exposed witin g thert e, there woulld bo very
mwmdmm

©) The laval of caum! agent in the water could have been reduced.

nmmymmdmammmwmmmmmm
MWMWMMW&M&M&WMWW
time the pump was removed. Hotwever, anothez cutbreak of cholem could have
mﬂmmdmmkWMWammwmm
wamhmmpAcM&zmmlagmmﬂwmmnmﬁmm
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¥ Il anend ol SO WS -in <%
severnl Snow had concluded from his epideminiogica]

1 feel confident, however, that By attending the zbove mentioned peecautions
Wmmmmwmmmm
tmproved waste disposal, dzuinage, provision of clenr watan), whtch § consider to be
based on camrect knowiedsz of the cause of choler, this disease may be rendered
extremesy ware, if indeed {2 meay not be altogethes benished from cvilizad coumizes.

mwmuaﬁummmmwmw@mwm
mmwmmwmeevmﬂmmmmmmmm
should be thie to understand epiderniological models of casztton of dlsease. You
should be able to undemstand that results of investigations are
mmmmmmmmdmmm
mmwpuwymmmmmmwmwmmmmm
health,

Beagichols R, Bonits R, Kjuibtoom 7 (1993) Bostc Cpikomiolegy. Genovr Wordd Health

Orgamization.
cocummwcfwmmmmmmmwwwm

Provention.
mumwwmmmwwmmm
Snmmmm.mammmm).hmomumvm
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