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Foodborne diseases

* QOver 200 diseases are caused by eating food contaminated
with bacteria, viruses, parasites or chemical substances
such as heavy metals.

* This growing public health problem causes considerable
socioeconomic impact though strains on health-care
systems, lost productivity, and harming tourism and trade.
These diseases contribute significantly to the global burden
of disease and mortality.

 Foodborne diseases are caused by contamination of food
and occur at any stage of the food production, delivery and
consumption chain. They can result from several forms of
environmental contamination including pollution in water,
soil or air, as well as unsafe food storage and processing.



Key facts

 Foodborne diseases encompass a wide range of illnesses
from diarrhoea to cancers. Most present as gastrointestinal
issues, though they can also produce neurological,
gynaecological and immunological symptoms.

 Diseases causing diarrhoea are a major problem in all
countries of the world, though the burden is carried
disproportionately by low- and middle-income countries
and by children under 5 years of age.

 An estimated 600 million — almost 1 in 10 people in the
world — fall ill after eating contaminated food and 420 000
die every year, resulting in the loss of 33 million healthy life
years (DALYs).



Key facts

e USS 110 billion is lost each year in productivity
and medical expenses resulting from unsafe food
in low- and middle-income countries.

e Children under 5 years of age carry 40% of the
foodborne disease burden, with 125 000 deaths

every year.

* Foodborne diseases impede socioeconomic
development by straining health care systems
and harming national economies, tourism and
trade.(Food security, Food safety)



Bacteria

Salmonella, Campylobacter and enterohaemorrhagic £Escherichia coliare
some of the most common foodborne pathogens that affect millions of
people annually, sometimes with severe and fatal outcomes.

Symptoms can be fever, headache, nausea, vomiting, abdominal pain and
diarrhoea.

Foods involved in outbreaks of salmonellosis include eggs, poultry and
other products of animal origin.

Foodborne cases with Campylobacter are mainly caused by raw milk, raw
or undercooked poultry and drinking water.
Enterohaemorrhagic £scherichia coliis associated with unpasteurized
milk, undercooked meat and contaminated fresh fruits and vegetables.

Listeria infections can lead to miscarriage in pregnant women or death of
newborn babies. Although disease occurrence is relatively low, Listerid's
severe and sometimes fatal health consequences, particularly among
infants, children and the elderly, count them among the most serious
foodborne infections. Listeriais found in unpasteurised dairy products and
various ready-to-eat foods and can grow at refrigeration temperatures.



Bacteria

Vibrio cholerae can infect people through contaminated
water or food. Symptoms may include abdominal pain,
vomiting and profuse watery diarrhoea, which quickly lead
to severe dehydration and possibly death. Rice, vegetables,
millet gruel and various types of seafood have been
implicated in cholera outbreaks.

Viruses

Some viruses can be transmitted by food consumption.
Norovirus is a common cause of foodborne infections that
is characterized by nausea, explosive vomiting, watery
diarrhoea and abdominal pain. Hepatitis A virus can also be
transmitted by food and can cause long-lasting liver disease
and spreads typically through raw or undercooked seafood
or contaminated raw produce.



Parasites

Some parasites, such as fish-borne trematodes, are only transmitted
through food. Others, for example tapeworms
like Echinococcus spp, or Taeniaspp, may infect people through
food or direct contact with animals. Other parasites, such as Ascaris,
Cryptosporidium, Entamoebahistolytica or Giardia, enter the food
chain via water or soil and can contaminate fresh produce.

Prions

Prions, infectious agents composed of protein, are unique in that
they are associated with specific forms of neurodegenerative
disease. Bovine spongiform encephalopathy (BSE, or so-called mad
cow disease) is a prion disease in cattle, associated with the variant
Creutzfeldt-Jakob disease (vCJD) in humans. Consuming meat
products containing specified risk material, such as brain tissue, is
the most likely route of transmission of the prion agent to humans.



Chemicals

Naturally occurring toxinsinclude mycotoxins, marine biotoxins,
cyanogenic glycosides and toxins occurring in poisonous mushrooms.
Staple foods like corn or cereals can contain high levels of mycotoxins,
such as aflatoxin and ochratoxin, produced by mould on grain. A long-term
exposure can affect the immune system and normal development, or
cause cancetr.

Persistent organic pollutants (POPs) are compounds that accumulate in
the environment and human body. Known examples are dioxins and
polychlorinated biphenyls (PCBs), which are unwanted by-products of
industrial processes and waste incineration. They are found worldwide in
the environment and accumulate in animal food chains. Dioxins are highly
toxic and can cause reproductive and developmental problems, damage
the immune system, interfere with hormones and cause cancer.

Heavy metals such as lead, cadmium and mercury cause neurological and
kidney damage. Contamination by heavy metal in food occurs mainly
through pollution of water and soil.

Other chemical hazards in food can include radioactive nucleotides that
can be discharged into the environment from industries and from civil or
military nuclear operations, food allergens, residues of drugs and other
contaminants incorporated in the food during the process.



The burden of foodborne diseases

The burden of foodborne diseases to public health and to
economies has often been underestimated due to underreporting
and difficulty to establish causal relationships between food
contamination and resulting illness or death.

The 2015 WHO report on the estimates of the global burden of
foodborne diseases presented the first-ever estimates of disease
burden caused by 31 foodborne agents (bacteria, viruses, parasites,
toxins and chemicals) at global and sub-regional level, highlighting
that more than 600 million cases of foodborne illnesses and 420
000 deaths could occur in a year. The burden of foodborne diseases
falls disproportionately on groups in vulnerable situations and
especially on children under 5, with the highest burden in low- and
middle-income countries.

The 2019 World Bank report on the economic burden of the
foodborne diseases indicated that the total productivity loss
associated with foodborne disease in low- and middle-income
countries was estimated at USS 95.2 billion per year, and the annual
cost of treating foodborne illnesses is estimated at USS 15 billion.



Overview(Cholera)

Almost 1.8 billion people worldwide drink water from sources
contaminated with faeces that can carry the cholera bacterium, and 2.4
billion people are without adequate sanitation facilities.(WHO,2015).

The bacterial toxin affects the activity of the small intestinal mucosa cells
which are responsible for water absorption and excretion - which reduces
water absorption and secretion and excretion of water.
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Cholera(2020)

Cholera remains a global threat to public health and an indicator of
inequity and lack of social development.

Researchers have estimated that each year there are 1.3 to 4.0 million
cases of cholera, and 21 000 to 143 000 deaths worldwide due to cholera

Provision of safe water and sanitation is critical to control the transmission
of cholera and other waterborne diseases.

Most of those infected will have no or mild symptoms and can be
successfully treated with oral rehydration solution. Cholera is an acute
diarrhoeal disease that can kill within hours if left untreated.

A global strategy on cholera control, Ending Cholera: a global roadmap to
2030, with a target to reduce cholera deaths by 90% was launched in
2017.

Provision of safe water and sanitation is critical to prevent and control
the transmission of cholera and other waterborne diseases.

Severe cases will need rapid treatment with intravenous fluids and
antibiotics.

Oral cholera vaccines should be used in conjunction with improvements
in water and sanitation to control cholera outbreaks and for prevention
in areas known to be high risk for cholera.



Epidemiology

It takes between 12 hours and 5 days for a person to show symptoms
after ingesting contaminated food or water. Cholera affects both
children and adults and can kill within hours if untreated.

Most people infected with V. cholerae do not develop any symptoms,
although the bacteria are present in their faeces for 1-10 days after
infection and are shed back into the environment, potentially infecting
other people.

Among people who develop symptoms, the majority have mild or
moderate symptoms, while a minority develop acute watery diarrhoea
with severe dehydration. This can lead to death if left untreated.

There are many serogroups of V. cholerae, but only two — 01 and 0139 —
cause outbreaks. V. cholerae O1 has caused all recent outbreaks. V/
cholerae 0139 - first identified in Bangladesh in 1992 - caused
outbreaks in the past, but recently has only been identified in sporadic
cases. It has never been identified outside Asia. There is no difference in
the illness caused by the two serogroups.



Epidemiology, risk factors, and
disease burden

Cholera can be endemic or epidemic. A cholera-endemic area is an
area where confirmed cholera cases were detected during the last 3
years with evidence of local transmission (meaning the cases are not
imported from elsewhere). A cholera outbreak/epidemic can occur in
both endemic countries and in countries where cholera does not
regularly occur.

In cholera endemic countries an outbreak can be seasonal or sporadic
and represents a greater than expected number of cases.

In a country where cholera does not regularly occur, an outbreak is
defined by the occurrence of at least 1 confirmed case of cholera
with evidence of local transmission in an area where there is not
usually cholera.

Cholera transmission is closely linked to inadequate access to clean
water and sanitation facilities. Typical at-risk areas include peri-urban
slums, and camps for internally displaced persons or refugees, where
minimum requirements of clean water and sanitation are not been
met.



Prevention ,control, treatment

A multifaceted approach is key to control cholera, and to reduce
deaths. A combination of surveillance, water, sanitation and
hygiene, social mobilisation, treatment, and oral cholera vaccines
are used.

Mass administration of antibiotics is not recommended, as it has no
proven effect on the spread of cholera may contribute to
antimicrobial resistance.

Rapid access to treatment is essential during a cholera outbreak.
Oral rehydration should be available in communities, in addition to
larger treatment centres that can provide intravenous fluids and 24
hour care. With early and proper treatment, the case fatality rate
should remain below 1%.

Zinc is an important adjunctive therapy for children under 5, which
also reduces the duration of diarrhoea and may prevent future
episodes of other causes of acute watery diarrhoea.



* Currently there are three WHO pre-qualified
oral cholera vaccines (OCV): Dukoral®,
Shanchol™, and Euvichol-Plus®. All three
vaccines require two doses for full protection
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Epidemiology

* During 2015,172 454 cases were notified from
42 countries, including 1304 deaths.

* CFRs over 30% have been observed among
vulnerable groups living in high risk areas.
They reflect limited access to proper health
care for the most vulnerable people and
insufficiencies in  health-care  systems,
including limited capacity of the surveillance
system to trigger a timely response.



Key fact

* A cholera outbreak/epidemic is defined by the
occurrence of at least 1 confirmed case of cholera
with evidence of local transmission in an area
where there is not usually cholera.

* |ncubation period: 2 day, 6-48 hours
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Typhoid

Typhoid fever is a life-threatening infection caused by the bacterium
Salmonella Typhi. It is usually spread through contaminated food or
water.

An estimated 11-20 million people get sick from typhoid and
between 128 000 and 161 000 people die from it every year.

Symptoms include prolonged fever, fatigue, headache, nausea,
abdominal pain, and constipation or diarrhoea. Some patients may
have a rash. Severe cases may lead to serious complications or even
death.

Typhoid fever can be treated with antibiotics although increasing
resistance to different types of antibiotics is making treatment
more complicated.

Two vaccines have been used for many years to prevent typhoid. A
new typhoid conjugate vaccine with longer lasting immunity was
prequalified by WHO in December 2017.



Paratyphoid fever

Paratyphoid fever (together with typhoid fever, collectively known
as enteric fever) is caused by Sa/monella enterica serovars Paratyphi
(S. Paratyphi) A, B and C. S. Paratyphi A is the most common serovar
while Paratyphi C is uncommon. S. Paratyphi A, like S. Typhi, has
adapted to human hosts; it causes similar clinical syndromes to
typhoid, including fevers, chills, abdominal pain, and can be a life-
threatening illness in severe cases.

The Global Burden of Disease (GBD) study 2019 estimated 3.8
million cases of paratyphoid fever (due predominantly to
paratyphoid A) and 23,300 deaths globally, and an age-standardized
incidence of 51.3/100,000. Incidence rates of paratyphoid fever
vary widely according to geography; it is most prevalent in South
and South-East Asia, but is not as common in Africa. Incidence is
highest among children, peaking in the 5-9-year age group. Age-
specific incidence may vary by country, and children with
paratyphoid are generally older than those with typhoid.



Typhoid and Paratyphoid
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reservoir

 Humans are the only reservoir for Salmonella
typhi (which is the most serious),
whereas Salmonella paratyphi also has animal
reservoirs. Humans can carry the bacteria in
the gut for very long times (chronic carriers),
and transmit the bacteria to other persons
(either directly or via food or water
contamination).
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Hepatitis A

Unlike hepatitis B and C, hepatitis A infection does not cause chronic
liver disease and is rarely fatal, but it can cause debilitating symptoms
and fulminant hepatitis (acute liver failure), which is often fatal.

Hepatitis A is a viral liver disease that can cause mild to severe illness.

Globally, there are an estimated 1.4 million cases of hepatitis A every
year.

The hepatitis A virus is transmitted through ingestion of contaminated
food and water, or through direct contact with an infectious person.

Hepatitis A is associated with a lack of safe water and poor sanitation.

Epidemics can be explosive in growth and cause significant economic
losses.

Improved sanitation and the hepatitis A vaccine are the most effective
ways to combat the disease. A caused approximately 11 000 deaths in
2015(accounting for 0.8% of the mortality from viral hepatitis)
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Hepatitis A

* Epidemics related to contaminated food or
water can erupt explosively, such as the
epidemic in Shanghai in 1988 that affected
about 300 000 peoplel.

* Hepatitis A viruses persist in the environment
and can withstand food-production processes
routinely used to inactivate and/or control
bacterial pathogens.



Hepatitis A

* In developing countries with poor sanitary
conditions and hygienic practices, most children
(90%) have been infected with the hepatitis A
virus before the age of 10 years 2. Those infected
in childhood do not experience any noticeable
symptomes.

* Epidemics are uncommon because older children
and adults are generally immune. Symptomatic
disease rates in these areas are low and
outbreaks are rare.
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HA

Hepatitis A is a viral liver disease that can cause mild to
severe illness.

Globally, there are an estimated 1.4 million cases of hepatitis
A every year.

The hepatitis A virus is transmitted through ingestion of
contaminated food and water, or through direct contact with
an infectious person.

Hepatitis A is associated with a lack of safe water and poor
sanitation.

Epidemics can be explosive in growth and cause significant
economic losses.

Improved sanitation and the hepatitis A vaccine are the most
effective ways to combat the disease.
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HEV

HEV causes mostly acute hepatitis. It is transmitted via the faecal-oral route,
principally via contaminated water.

Every year, there are an estimated 20 million HEV infections worldwide,
leading to an estimated 3.3 million symptomatic cases of acute hepatitis E
(13).

WHO estimates that hepatitis E caused approximately 44 000 deaths in 2015
(accounting for 3.3% of the mortality due to viral hepatitis).

Hepatitis E is a usually self-limiting illness, but some patients may progress to
acute

liver failure. Hepatitis E has a higher case fatality in pregnant women. This
leads

to maternal mortality that is particularly devastating. Infection with HEV is

reported worldwide, but it is most common in East and South Asia. A vaccine
to prevent HEV infection has been developed and is licensed in China, but is
not yet available in most other countries
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Definitions

1. Outbreak: Sudden occurrence of an
epidemic in relatively limited
geographic area. While an outbreak is
usually limited to a small focal area,
an epidemic covers larger
geographical areas & has more than
one focal point.

2. Outbreak Epidemiology: Study of a
disease cluster or epidemic in order
to control or prevent further spread
of the disease in the population.



Outbreak

Epidemic Curve of Point Source Epidemic
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Ep1 Curve for a Common Soutce

Outbteak with Intermittent Exposure
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Point Soutce Outbteak

" Typically shows a sharp upward slope and a

oradual downward slope
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Outbreak Magnitude

® Can provide a sense of the magnitude of an
outbreak

® Additional information can be obtained by
stratifying the epi curve
® Separating the sample into several subsamples

according to specific criteria, e.g. age, gender, &
geographic information




Conclusion

" Epi curves are useful in outbreaks to
% Identify the pattern ot spread
" Assess the magnitude

¥ Evaluate time trends

¥ Examine Outliets

¥ Estimate the exposure period




\ﬁj‘&@J%dQﬂhﬂewJﬁ

3¢ 5l alae slag e bbb SO So5edguednl cwypw Yo
¢ Cighe a9 jlwdie) Jelge (de i (]
S ] 6 oK 6l Mol Slaladl 5 e (6051 (0
5l 6Kt 8l 09250 ooy g ooyl wl oLl (7
Ll 6L%L¢_;.b
s lon el sloisil 050 jo frion Gledlbl s (o
lae 3l alsss



Ol & Sedguean] sy g (ol Slual

aol Jols sk o Soiglgmeds! oy ol Slanl
sloul o lab 4 bgs e slaosls (5 glaes ylab L JSCin
O Lodpalge duolie s 8 L SO5e) goan | bloowl S
5 JyisS Slaladl 6,151 5 Wosls 3IUT ol o3l 5 o Lo
9 S5l gmednl Olallas s wlwly (lab 5l 6, K



Olkida &y £ g g il

L>‘aLla.> ‘ La..:.b\_i_:&jsg 0 )Q d..,Jg‘ g.JLw ‘)5 6)9‘6.0.> ¢
oo/ﬁ.,./_>m_a>4_fc5o/)_9/ /).«.«.u.u L).ijdw).ud.«.édfc'.féo
kel L e S /jq_fj/ou.fwcgjwﬂ.:)écjoo}u
uL?cogL /Lo/uz_[«.?uc;[@/.l.c /ij/oo;oo[@.w/;)/
Qﬁ_w‘_;o ul.ub /J.C /41@.«.05)&).«.! L.x.éw/od;odla«.w/j 4.«.@.:
Sy 9 (2 le—‘bv-—zﬁ.s O‘d—*g @—we.le =Sy &l 23 a5

og.w LS)B‘(’:“" uL.:.lo Mb LS‘)" AW J.A.ab LSQK.«MLO ‘



Ol ghena by Salar g a8 ga 4y (i) 8

) Solen g (29,5 ;L5 b S w)p )5 S0 Lo
S9=5 3l poyl Dyge ;0 Wilgh b ealsS pw) et WS oo b
oyl ol 5 dlacan jodseos | L8 5l 350 of 81 alls

g Sagie J S Ll n (Siedemg Sen maastie ( alde Slgs
1S 00lizianl Lags Lo b o3,Les 5 Laome cuilags oylulis |15
PO B SN g IV CHW POME. NP S JORCONW PS S
Cupas 35 pe dn Aol 1) 1 155 4l sl i
9 el lab gg5 4 axg LUl oMl a5 lo g Lo
Ol Sham plind cslage 3550 (izren 055 Oj90 (Sialos
doly> el b Lo cupae 350 4 ) ol 2l G015 bl
DS



Mg\ﬁ@ﬁﬁj@mj\ SLRAS gad Angs
@&@uj

sl 6 jloms Jale panil

Ay Sl E9due gl (ant i sl (Sl diged (n et
M‘g} a*eg QLan &939 Q)g.o wﬁ Lm%;
u‘w@wwuwupubmw)d\ Lsa‘c\.as.o.:
5 oleb g5 4 (St 00l Jialejl sladiges slaxs Jl> j2 50
Sl a&islel doxe SULG!

U] )‘ )L‘o.u S o LS"J"C f:d..:LoLs‘Bb 63‘9 O LS"J"C 6\.:9.04 L)-’)-A-Q-’
e ags o aS o5 olge 5l diged ags Lol .l 00 )5 ool.é.';.w_\
J..wl.a oS SS ‘)""9"@ o o) 00y oolazu Le‘.o‘



25 9 JS clalad) g 48 IS,

Cola [eb;s! Qb olysl sl ol Mo ¢ lab bl
oBiolojl o Jaiie s (6, Ky 5 JyS Slaladl ol @
T %ﬁs &l 50 9 39 So5el guon _LSL%;“)J-.’ L s
5 S o] dn SeS i slie (6 IS 5 5 slaer A o
cbles LS‘J’ o ol g_g""’ﬁ)sg_g*““’ L’ LS)P“S& "“"95‘ g_sl""‘a"u
9 e Cbloge Slelasl ylajer o, S ‘nb._§\ sl 8l lw
w‘d.g‘; saog cole, p aSU alos | ra)’Y sl el



Ok 4 Ja gy e e D) A dilalee

Slaa S Ly a5 ylib 4 by e oledlbl _asblow ®
J.Ss,oua?um‘) ) Lgd.x.: J?‘fcgJLQ.q‘ L.SLQO‘)



)l 99,00 50 Lk

(Line listings ) (o3 Cud

b Jolis ()BT 51 sloas aodls cledlbl o Jas cand @
b (Ja g5 oo iy egpms o255 e (Gl e
o2dle oSy Ly 05t ) e ) s lom g9,
(33 J3 5 il s o Sl g Jal) @l (b
S gSiin glhagzlse g ooy95  abls 5 2Ll (arsis
RV



(Case definition) o g0 &y yx5

59 90 Slasleo @ 23 350 oo (ATl )90 B x5 (A g
e 0 aS JluS Al Dlie sl ppe Hlews Ll sy p

LIRS

duw 3l i 9 00,5 ES b pies UL jo il Al g
Cadlasls Co g 0,0 Joboln Je ! Cug



(Epidemic curves ) (=i (Aada

£9-95 slois, Lo oy lo =X jemme 0 a5 oole gizmie G o,
SleMbl g o o0ls (18 Al Les slosd o =Y yamme o ¢ oylzbs
(SO9Il ge goml oS Gliee (305 0590 9530 40 Sl
BB oo Sy Cigac sl gl g lag>lge olows ¢ Jlas! slaol,
) sleai b S ke e (S Jol (gl sla e £l
pe A e b e -(COMmon  source
5 (Propagated or person -to- person outbreaks )
9d oo peds (CONtinual —source ) pgloe e Jovs




KeY)

O N & O 0

FKeY]

a N b 0@

s sse o‘“’l .: -
Q&Jb)gbs&ﬁwq&w‘g
D525 (oo 5155 (55520 LLS o

.:gmlgpg‘.:..oé&.o\galﬁ.i.b‘_slsﬁo
1485 = 9 3,50 Slami (ow ,05

.-Qu

&2 7w Sgmam b S yRine gie HLAL Ao
259 S L Ol (2,35 J935 9 Sl Slaxs
CygoS



(Spot maps ) Olida ALEl

Slaliss pazd (55 )0 dilie Al (59, ;0 Ohlew 9

Sooly 048 8590 0 1) 295 pamis OIS Sl Blasiv
sm5 o Loty Slib aie g L



daa 0 &L oAl

(ol OleMbl gonraz g sk 4 by Sledbl pailol L
L o8 G So Rkl slaaidl g adgl slo w0 doa>las
sbooly (e aS 058 o aliy Glsb (G2 )l D98 o0 ilae Foe
Ao oo oy ) Ol (JSls 5 (215 S5 Jelge 5 aie o jla

S jlgaedn] Ha5 5o Hga> cwlio adllle (b g ans 3 (i3l o 0
5o a bz il o (559,00 3lessl, a5 |y MPH 6,90 a5 Sl b
sl 3l abl Al sg2g g0l 8 i Ol 985 Jome (L
50 g a8 8 (SS il g lown Cupae 35 0 b jglre slaolKiils
ot (5L 5 039 o JLS pldb gwp l alepe (pl plsl > ye
WS oo b [y gl 5 50 5.8 50 sleg s



¢) o sl srads) dallas &y chA‘ 3~k
Al A () 94 )

(Cohort studies) w g5 Wlxfllao ©

94_,14_&)5)1)_9 J),_wa c\_Qt.‘>‘9..o~._§.> uo)M )o 31).91 u-"

6‘4&5—1 ‘9°°§Jﬁﬂyw¢@W®.)°ﬁW«a
a M v sloig, yo Ll 5l solaws s g Wiles S solaiul s
Cailoads pSl 0,0 g glyaiwl  Jlol

5 b Gl &5 Conl cenlin & 9065 anlllas > iz sl
35S 1,8 dsdllae Cond canlin Y lgiuw sl asliiow p SO



s 5 Sas 4xllasCohort




P 5 St axllasCohort

NOW | FULUIE

e




woly y 4g2 190 I icriw Sl L
Effect Measures

RR = le= Ilne (Case-control)

RR = a/at+b~+ l
C/C+d Disease (outcome)

+

Risk Factor (Cases) (Controls)
(exposure)
+
a
(Exposed) b
(Cohort , Interventional) -
(Not Exposed) C d

77



2 el 3,190 40399 SR w0 9 9,
(Attack Rate) aos o4l o

i (S 090 S (B 0 OB 5 low S 3T WS 3yl g0 e

= dlo> oyl o
Do glod (b 4 s (0 w0 O Cured S5 Sl

I8 s O 0 1y e S8 Flo) 0390 30 &F I lw Sy ol o

OF ool g 3L g Sgiion L o 33 4 g (w3l b 153Y 90T o) 818 8 415 WS 0
. w0
14930 oo (4 o

Kighrgm Hino 3905 0398 o (5 slows 4l 31 8 190 1 4g1g0 31 g 45 (SO0 91 Shoks

49 dlo> ¢yl a0

&5l 46130 31 91 JS' Shud




Case — Control ) 3l - 3 ge clallas
(studies

05,5 ;0 M ol 3l a5 cewl canle olaplal gl adlas opl ©
90 2 e wb adlbe (pl o @jla (S ys Sledlbl aglge
O s Glp solas! O¥lgin gel> asliicny 09,8
5o a5 ot olowi » Dl .o, b s Julse L laagales
Py s Waalle @ i oligiw, SO 0 (o) lae
«.5loas
e 435 18 s (byae (5 a5 (g0l 09,8 Ljge (pl o a5

s e sl Jelse pla g ol gty jo e 0,55



sl -3 ) ga 42lUasCase-Control

it
14

Disease-free (matched to diseased)




woly y 4g2 190 I icriw Sl L
Effect Measures

OR =ad /Dbc (Case-control)

. 1

Disease (outcome)

+

Risk Factor (Cases) (Controls)
(exposure)
+
a
(Exposed) b

(Cohort , Interventional) -

(Not Exposed) C d




WA @J\ﬂ@@ @ubd\é ‘Ldu" 3 g 4Aa Han

b o5 o ol & yomsS dslllae 51 iogs loaidl , ode
Lo e alo> e (Attack rate ) ales> s dlox
s 4w g (FOOd specific attack rates ) lic o 4
3,5 bl adlas mols (Relative risk ratio ) o

) Lo il o acwlone L el (goalis - 5,90 daxfllaos ST ©
3,5 olo 1y allas o 1y e (Odds ratios



JUi

ax>| o ol les g 0uisS &S b ol 8l Glasine Slege SOy

Sloge , oS S 5 ol 3l Ml.a P

i paa Ala o | A paa Al
XPL 53 S

100 75 4 5l YL
02 S (i joma 75 60 4-).5-“ Ry
50 200 45l 2Vl aqj:A
03 )N (8 yan
15 70 40 aYla
8 paa



Attack Rate

AN VelYeo = alo o5 OB yae dlos yl5me

1Y O YOI« =ayoll oYl B pas dlos

A FVO =)l oYl g ple o5 O pas des
SYLw &5 W3o,S° B pae bl o a4 aS (g0l 8l o ales
¥ VD




OR

alls ol 8l 5 Mae ol jlaw OV o5 8 g2 by gliada Sy 3 e
I)sad 05 8 93 b D) 5 28 S Gl 8 ) 3 94
23 8 Jhgue il aiia S5 )2 (5 e b juaa

N T
30 70 s g
60 40 (5 s i yena p2e

50 50



RR

dy9a )y leddal A Culia 5 ben Qlrda oy 2
Cul oda) Gy o Ly slalde 50 5 sa L 4gal ga

[ T

b0
35 30 s (358 axe
=20

80 70



RR

W8,S Brae ol glae a5 ol 8l o alem b 590 i ©

IYY Y- /AD
250,55 O3 pas @.L.’.)‘b slae as Lga‘).é‘ 30 alom b 390 Q‘}-yO
A I VAN

RR=1.17



S RA g LAt s

Qw‘ S O J.cl} jul.u d.‘> Oy 6)918&

9 ‘-i’ﬁjﬁ*‘"’*" 9 u‘la"’“ o }‘ RW 6)9‘(':""? Sledlb
LSLQLS)L“:% o)Lg)o Glf u.u.:‘o 9 G.@Li.wl.o)‘ LSLQCAMJ @Lg
a> Slab b 0 aS oS 'aglm o e | alsie
?09.,;3 w)f )lf O b 6)55 <lelod 4> Cocwl solusl GSLQ.:‘
S0 L as ail gleasss asl)l Jolls wb (6 S asms
gl (6 i odin] o wlie glagylab §4d5 ;) Les!



Shids ) Juala sLadzdly () 8 4d) )

Olab 5l eas aimgel slawye @dly o plab ol o)15
el 0l s Jell 1y adsls Coenl  eges Cllilags bl sl as
Jols a5 00l &l cale (0155 SG B o b 158
p3Y Gladroy g on @l da g, 5 olge cazsn )b cdenie
il s

g_:b).,.w)o M‘gul}-gé)uwuwu U"’)‘JS ¢
wy.w 0)9.‘>- ug‘).id.o LSLQOO) ‘nl..o.: )La..a.}‘ )O GMM.:L: J‘*"‘M

S 18 eolatwl 0,50 B0 5 1,3



