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n many countries the incidence of Salmonella infection has increa-
sed markedly, although national or hospital based surveillance data
was well-done in most of the cases. In 1994, S. enteritidis and S. ty-

phimurium were the most common serotypes isolated from human so-
urces.1 Nontyphoidal Salmonella infections in human are almost always
associated with food products that were prepared in suboptimal condi-
tions.1 Non-typhoidal Salmonellae are an important cause of bacterial
foodborne infections worldwide. There are an estimated 1.4 million ca-

Two Consecutive Outbreaks of Foodborne
Gastroenteritis Caused by

Salmonella Enteritidis in Turkey

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: We report two foodborne outbreaks caused by Salmonella enterica
serovar Enteritidis occurred in four youth hostels and two private schools in Diyarbakir, Turkey
to identify the involving pathogen(s) in the possible source of infection, to control and to pre-
vent further of the outbreaks. MMaatteerriiaall  aanndd  MMeetthhooddss::  An outbreak survey was conducted and
food items, water supply, work surface samples and stool cultures were analyzed. RReessuullttss::  Out
of 346 persons, a questionnaire was administered to 208 persons, 117 affected ill and 91 control
healthy persons, to describe the illness and to identify its likely source.  Salmonella enterica
serovar Enteritidis was isolated from 51 stool cultures and also samples of chicken and potatoes
meals in the first outbreak and samples of green salad in the second outbreak. CCoonncclluussiioonn::    In
this study, we described how we identified the sources of both outbreaks and how we managed
it with a case control study. 
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ses of Sal mo nel la in fec ti ons an nu ally in the Uni ted
Sta tes.2,3 Sal mo nel la has be en fo und to be res pon -
sib le for an nu al in ci den ce of 6.8 % in he althy pe o-
p le in 2010.4 In Sin ga po re, a to tal of 380
la bo ra tory-con fir med ca ses of non-typho i dal sal-
mo nel lo sis we re re por ted in 2006, an in cre a se of
28.3% from 296 ca ses re por ted in 2005. Two hun-
dred fif te en of the se ca ses we re ca u sed by S.en te ri -
dis.5 Ani mal-ori gi na ted fo ods such as me at, po ultry,
egg or da iry pro ducts can be co me con ta mi na ted
with Sal mo nel la. Ea ting un co o ked or ina de qu a tely
co o ked fo od-or fo od cross con ta mi na ted with the -
se pro ducts-may ca u se hu man in fec ti ons. Chan ges
in fo od con sump ti on and the ra pid growth of in-
ter na ti o nal tra de of ag ri cul tu re co uld inc li ne the
out bre aks. Re cent fo od bor ne out bre aks of sal mo -
nel lo sis ha ve be en fo und as so ci a ted with fresh pro -
ducts inc lu ding can ta lo u pe, freshly squ e e zed
oran ge ju i ce, sli ced to ma to es, and al fal fa spro uts.1In
this study, we re por ted two out bre aks oc cur red
with an interval of fi ve days in the lar gest city of
so ut he as tern Tur key, Di yar ba kir (Fi gu re 1, 2).

MA TE RI AL AND MET HODS

BACK GRO UND

An out bre ak of non-typho i dal Sal mo nel la gas tro -
in tes ti nal in fec ti on oc cur red in fo ur yo uth hos tels
on Feb ru ary 18, 2009 and the se cond out bre ak oc-
cur red in two pri va te scho ols on Feb ru ary 23, 2009
in Di yar ba kir, Tur key. Both out bre aks had a com-
mon fe a tu re. Fo ods we re en su red from the sa me
com pany. In both out bre aks, a to tal of 346 pe op le
suf fe red. 

In for med con sents were ob ta i ned from all pa-
ti ents. This study was ap pro ved by the Lo cal He -
alth Di rec to ra te and Ad mi nis tra ti ve Com mit te e of
the Di yar ba kir Sta te Hos pi tal. The study pro to col
con forms to the et hi cal gu i de li nes of the 1975 dec-
la ra ti on of Hel sin ki. 

EPI DE MI O LO GIC IN VES TI GA TI ON

Af ter the out bre aks we re bro ken out with gas tro in -
tes ti nal symptoms of many af fec ted pe op le, analy sis
was first per for med to de ter mi ne the so ur ce me al.
With ini ti al fin dings, a sub se qu ent sur vey was con-
duc ted on stu dents, te ac hers and the ir staffs who
had ea ten the af fec ted me al to de ter mi ne the ser -
ved and con su med va ri o us me als. Then, a ca se con-
trol study was per for med to de ter mi ne the li kely
fo ods in yo uth hos tels on Feb ru ary 18, 2009 in the
first out bre ak and in two pri va te scho ols on Feb ru -
ary 23, 2009 in the se cond out bre ak. A qu es ti on na -
i re was app li ed to 208 in di vi du als inc lu ding 91
he althy pe op le and 117 af fec ted ill pe op le. They we -
re as ked abo ut di arr he a, that was de fi ned lo o sing
sto ol thre e ti mes or mo re du ring 24-ho ur pe ri od. If
di arr he a was re por ted, the res pon dent was as ked
whet her me di cal ca re was so ught, and what tre at -
ment, if any, was ini ti a ted. All res pon dents we re as -
ked if they had par ti ci pa ted in the Feb ru ary lunch
and we re as ked to re call con su med fo ods. An epi de -
mi o lo gic cur ve was drawn ba sed on the on set of
symptoms. An ini ti al sur vey con duc ted wit hin fi ve
days of out bre ak in pri va te scho ols and yo uth hos-
tels. The sur vey in vol ved the pre sen ce of cli ni cal
symptoms and the pro bab le so ur ce of the out bre ak
that we re des cri bed by stu dents, te ac hers and the ir
staffs of the yo uth hos tels and pri va te scho ols.

FIGURE 1: Location of Diyarbakir within Turkey.

FIGURE 2: Diyarbakir and its districts.
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LA BO RA TORY IN VES TI GA TI ON

Sto ol samp les we re col lec ted from 346 sympto ma -
tic stu dents, te ac hers and the ir staffs and 23 fo od
hand lers to exa mi ne for com monly se en en te ric
pat ho gens. Sal mo nel la iso la tes we re subt yped using
stan dard pro ce du res. Blo od cul tu res we re ta ken du -
ring di arr he al pe ri od.

EN VI RON MEN TAL IN VES TI GA TI ON

Di yar ba kir He alth De part ment was in for med of the
out bre ak and con duc ted en vi ron men tal and sa ni -
tary ins pec ti ons. La bo ra tory tests we re per for med
on the wa ter supply of yo uth hos tels and pri va te
scho ols to exc lu de it as a pos sib le so ur ce of in fec ti -
on. In re la ti on to the re sults of the sur vey and la b-
o ra tory tests, furt her in ves ti ga ti ons in to the fo od
pre pa ra ti on pro cess, ins pec ti on of the are as and in-
ter vi ew with fo od hand lers we re con duc ted to de-
ter mi ne the so ur ce of the out bre ak.

STA TIS TI CAL MET HODS

For the des crip ti ve analy sis, at tack ra tes we re cal cu -
la ted to de ter mi ne the fo od item that most li kely ca -
u sed the out bre ak. Chi-squ a re test was used to
com pa re the ca te go ri cal out co mes for sta tis ti cal sig-
ni fi can ce. A pro ba bi lity va lu e of less than 5% was
de fi ned as sig ni fi cant. Odds ra ti o (OR) and cor res -
pon ding 95% con fi den ce in ter vals (CI) we re cal cu -
la ted. Lo gis tic reg res si on analy sis was per for med to
de ter mi ne the pro bab le ca u sa ti ve fo od or fo ods. The
in put da ta was eva lu a ted by using per cen ta ges for
in ter mit tent va ri ab le, arith me tic mean in con ti nu o -
us va ri ab le and stan dard de vi a ti ons. All sta tis ti cal
analy ses we re per for med using SPSS 10.0 soft -
-wa re (Sta tis ti cal Pac ka ge for the So ci al Sci en ces).

RE SULTS
A to tal of 346 pe op le inc lu ding stu dents, te ac hers
and the ir staffs we re re si dent in fo ur yo uth hos tels
and two pri va te scho ols du ring two out bre aks. Fifty
ni ne of 94 pe op le ans we red the qu es ti on na i re (re-
s pon se ra te: 63%) in the first out bre ak and 117 of
252 pe op le ans we red the qu es ti on na i re (res pon se
ra te: 46%) in the se cond out bre ak. The non-res -
pon ders co uld not be promptly con tac ted for the
epi de mi o lo gi cal in ves ti ga ti on. The me di an age of
the pa ti ents in the first out bre ak was 19.3 ye ars

(ran ge: 15-28 ye ars), thirty eight (65%) of them
we re ma les. Du ring the epi de mi o lo gic stu di es in
the both out bre aks, the af fec ted pa ti ents we re
grouped ac cor ding to the ir ages (Tab le 1, Tab le 2). 

A ca se was de fi ned as pre sen ce of fe ver and di-
arr he a (thre e or mo re ti mes sto ol lo o sing in 24- ho -
ur pe ri od), ab do mi nal cramps, na u se a and/or
vo mi ting wit hin three days af ter ea ting in yo uth
hos tels or pri va te scho ols. All pa ti ents had symp-
toms of gas tro en te ri tis. Myal gi a was re por ted in 51
pa ti ents (86.4%), he a dac he in 46 (78%), fe ver in 40
(68%) and di arr he a in 33 (56%) The symptoms du -
ring the out bre aks we re shown in Tab le 3. The
symptoms ap pe a red bet we en six and 36 ho urs af -
ter ea ting sus pec ted me al. The me di an du ra ti on of

Number of affected patients %100

Age interval (n=59) (percentage)

15-19 age 35 59.3

20 years and older 24 40.7

TABLE 1: The age distribution of affected patients in
the first outbreak.

Age interval Number affected  (n= 117) %100 (percentage)

Under 9 years 3 2.6

10-14 years 18 15.4

15-19 years 82 70.1

20 years and older 14 11.9

TABLE 2: The age distribution of affected patients the
second outbreak.

Number of affected patients %100

Symptoms (n=59) (percentage)

Myalgia 51 86.4

Headache 46 78.0

Fever 40 67.8

Nausea 38 64.4

Abdominal pain/colic 35 59.3

Diarrhea 33 55.9

Vomiting 27 45.8

Muscle and joint pain 24 40.7

Night sweating 11 18.6

Blood in stool 1 1.7

TABLE 3: The distribution of symptoms among the pa-
tients of first outbreak (n= 94).
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di arr he a was four days (ran ge: 1-8). Hos pi ta li za ti on
was re por ted for 53 of 59 pa ti ents (90%). Acu te kid-
ney in jury (1.6%) was di ag no sed only in one pa ti -
ent. The re was no exi tus.

In the se cond out bre ak, the me di an age of the
pa ti ents was 16.9 ye ars (ran ge: 8-33 ye ars), 85
(73%) we re ma les. All pa ti ents had symptoms of
gas tro en te ri tis. Myal gi a was re por ted in 112 (96%),
di arr he a in 93 (89.5%), he a dac he in 98 (84%) and
fe ver in 98 (83%) (Tab le 4). The symptoms ap pe a -
red bet we en six and 36 ho urs af ter ea ting sus pec ted
me al. The me di an du ra ti on of di arr he a was five
days (1-9 days). One hun dred and se ven pe op le we -
re (91.4 %) ad mit ted to the hos pi tal. Hos pi ta li za ti -
on was re por ted in 53 (45.2%) pa ti ents. No
mor ta lity was ob ser ved. 

Ini ti al symptoms of 176 pe op le we re re ve a led
in Tab le 3 and 4.  All pa ti ents ha ve suf fe red from
gas tro in tes ti nal symptoms. Hos pi ta li zed 54 pa ti ents
we re tre a ted with sympto ma tic in tra ve no us flu id
and an ti mic ro bi al the rapy in the Di yar ba kir Edu -
ca ti on and Re se arch Hos pi tal. The at tack ra te was
34.6% in the first out bre ak and 28.4% in the se cond
out bre ak. No mor ta lity was ob ser ved. The sur vey
was con duc ted in re la ti on to hos pi tal da ta inc lu -
ding the ad mis si on da te to hos pi tals af ter the on set
of the out bre aks (Fi gu re 3).

The qu es ti on na i re was app li ed to 208 pe op le
that we re con ta i ning 91 he althy pe op le and 117 af-
fec ted ill pe op le. The re la ti ons hip bet we en ea ting a

me al and de ve lo ping ill ness was as ses sed du ring the
last two days of se cond out bre ak. The re la ti ons hip
bet we en ea ting the me al and the num ber of ca ses
we re shown in Tab le 5, 6, 7 and 8.

From analysis of Table 5, people who had
lunch and dinner at 23 February were in risk of ill-
ness between 6.11 and 6.59  times more than those
who had at 24 February (P<0.001).

As shown in Table 6 those who ate meat
braised in its own fat had a 17.28 times relative risk
for infection more than those who did not ate
(P<0.001)  (95% CI, 8.23-36.25).

As shown in Table 7, consumed meals at din-
ner including fried egg, pilaf and green salad were
more likely contaminated (Odd ratios for fried egg
and pilaf were 5.905 and 6.597, respectively).

The dis tri bu ti on of pa ti ents that con su med fo -
ods on Feb ru ary 24 lunch was shown in Tab le 8.
The re was a sig ni fi cant dif fe ren ce in pa ti ents that
con su med whe at pi laf at lunch me nu on Feb ru ary
24 (OR=0.477).

Logistic regression analysis was shown in
Table 9 about foods that were thought to be the
source of salmonellosis. Braised meat was found 9
times higher contamination rate whereas green
salad had 4.6 times contamination rate on Febru-
ary 23.

Sto ol samp les we re col lec ted from 346 symp-
to ma tic stu dents, te ac hers and the ir staffs for bac-
te ri o lo gi cal tests. Sto ols we re exa mi ned for
Sal mo nel la, Shi gel la, Camp ylo bac ter and Esc he ric -

Number of affected patients %100

Symptoms (n=117) (percentage)

Myalgia 112 95.7

Diarrhea 93 89.5

Headache 98 83.8

Fever 97 82.9

Abdominal pain/colic 96 82.1

Muscle and joint pain 87 74.4

Nausea 92 78.6

Vomiting 78 66.7

Night sweating 59 50.4

Blood in stool 1 0.8

TABLE 4: The distribution of symptoms in the second
outbreak (n= 252).

FIGURE 3: Distribution of patients with symptoms of food poisoning accord-
ing to admission date to hospitals between February 18- 23, 2009. 
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hi a co li O157:H7 in the De part ment of Pub lic He -
alth La bo ra to ri es. All stra ins iso la ted from sto ol
samp les that we re ta ken in first out bre ak we re
iden ti fi ed as S.en te ri dis. In the se cond out bre ak, 30

(77%) of 39 sto ol samp les yi el ded S. en te ri ti dis. Sal-
mo nel la iso la tes we re se roty ped in the De part ment
of Pub lic He alth La bo ra to ri es.

TABLE 5: The distribution of patients according to consumed meals  in private school.

Date Eating

Case Control Total

χ2 P OR

95% confidence
intervals(CI)

Number % Number % Number % Min Max
At 
February 23,
lunch

Yes 107 93.3 65 71.4 172 83.9

18.85 <0.001 6.114 2.512 14.884No 7 6.1 26 28.6 33 16.1
At 

February 23,
dinner

Yes 25 25.8 4 5 29 16.4

13.81 <0.001 6.597 2.188 19.891No 72 74.2 76 95 148 83.6
At 
February 24,
lunch

Yes 16 31.4 60 65.9 76 53.5

15.69 0<0.001 0.236 0.113 0.492No 35 68.6 31 34.1 66 46.5

TABLE 6: The distribution of patients according to the sort of meals in lunch menu on February 23, in private school.

Case Control Total

χ2 P OR

%95 confidence
Intervals (CI)

Number % Number % Number % Min Max

Breakfast
Yes 7 6.2 1 12.5 8 3.9 3.47 0.620 5.943 0.718 49.221
No 106 93.8 90 45.9 196 96.1

Meat
braised in
its own fat

Yes 102 89.5 30 33 132 64.4
70.45 <0.001 17.283 8.239 36.254

No 12 10.5 61 67 73 35.6

Pilaf
Yes 104 91.2 59 64.8 163 79.5

21.63 <0.001 5.641 2.589 12.288
No 10 8.8 32 35.2 42 20.5

Green
salad

Yes 74 64.9 15 17.2 89 44.3
45.44 <0.001 8.88 4.515 17.464

No 40 35.1 72 82.8 112 55.7

TABLE 7: The distribution of patients according to the sort of meals in dinner menu on February 23 in private school.

Case Control Total

χ2 P OR

%95 confidence
Intervals (CI)

Number % Number % Number % Min Max

Fried egg
Yes 23 23.7 4 5 27 15.3

11.87 <0.001 5.905 1.948 17.901
No 74 76.3 76 95 150 84.7

Pilaf
Yes 25 25.8 4 5 29 16.4

13.81 <0.001 6.597 2.188 19.891
No 72 74.2 76 95 148 83.6

Green
salad

Yes 17 17.7 4 5 21 11.9
6.71 <0.001 4.089 1.316 12.705

No 79 82.3 76 95 76 88.1
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Wa ter supp li es in yo uth hos tels and pri va te
scho ol we re exa mi ned for pos sib le so ur ce of out-
bre ak. In addition, sto ol and ot her mic ro bi o lo gi cal
samp les of 23 fo od-hand lers we re cul ti va ted. Any
pat ho ge nic bac te ri a we re not cul ti va ted.

Fo od and en vi ron men tal samp les we re cul ti -
va ted at the De part ment of Ag ri cul tu re La bo ra to -
ri es to me a su re the con cen tra ti ons6 of iso la ted
mic ro or ga nisms from samp les. E.co li, S.au re us and
Sal mo nel la en te ri ti dis we re iso la ted from chic ken
and po ta to es samp les..  B.ce re us and S.au re us we re
iso la ted from pi laf, E.co li and S. en te ri ti dis was iso-
la ted from gre en sa lad. 

DIS CUS SI ON
Gas tro en te ri tis is the most com mon in fec ti on of
non-typho i dal Sal mo nel lo sis.1 The se ve rity of the
ill ness and on set du ra ti on of symptoms are re la ted
to the in ges ted amo unt of bac te ri a (in fec ti o us do se).
Di arr he a is not usu ally se ve re and it pro ce eds to 3–
7 days. Di arr he a las ting mo re than 10 days or fe ver
las ting mo re than 72 ho urs sho uld sug gest ot her di -
se a ses.1 In our study, all pa ti ents had mild symp-
toms in re la ti on to both out bre aks. The on set ti me
of symptoms was bet we en six and 36 ho urs af ter
ea ting con ta mi na ted me als in both out bre aks. It is
con sis tent with in cu ba ti on pe ri od of Sal mo nel la
gas tro en te ri tis as re por ted from 6 to 48 ho urs. 7

Myal gi a, he a dac he, fe ver and di arr he a we re the
most com mon symptoms in both out bre aks.8-10 In
our study, the me di an du ra ti on of di arr he a was
four days (ran ge: 1-8 days). Among the se 59 pa ti -

ents, six (10%) re ma i ned hos pi ta li zed, acu te re nal
fa i lu re was di ag no sed in one pa ti ent and the re was
no exi tus in the first out bre ak. In se cond out bre ak,
the me di an du ra ti on of di arr he a was five days (ran -
ge: 1-9 days). Hos pi ta li za ti on was re por ted for 48
(41%) of 117 pa ti ents and the re was no exi tus. 

Sal mo nel la en te ri dis is the most com mon fo -
od-bor ne spe ci es of Sal mo nel lo sis in hu mans and
comprises ap pro xi ma tely 80% of sal mo nel lo sis ca -
ses in Eu ro pe.11 In the first out bre ak, all sto ol sam-
p les we re po si ti ve for S.en te ri ti dis. In the se cond
out bre ak, 30 (77%) of 39 sto ol samp les we re po si -
ti ve for S. en te ri ti dis. No mic ro or ga nisms were iso-
la ted from blo od cul tu res in both out bre aks.

In this study, du ring the first out bre ak E.co li,
S.au re us and Sal mo nel la en te ri ti dis we re iso la ted
from chic ken and po ta to es samp les. In the se cond
out bre ak, B.ce re us and S.au re us we re iso la ted from
pi laf; E.co li and S. en te ri ti dis we re iso la ted from

TABLE 8: The distribution of patients according to the sort of meal in lunch menu on February 24, in private school.

Case Control Total

χ2 P OR

%95 confidence
Intervals (CI)

Number % Number % Number % Min Max

Meat with
pea

Yes 13 25.4 38 41.7 51 35.9
3.76 0.053 0.477 0.224 1.015

No 38 74.6 53 58.3 91 64.1

Pilaf with
wheat 

Yes 15 20.8 57 62.6 72 50.7
14.43 <0.001 0.249 0.119 0.519

No 36 79.2 34 37.4 70 49.3

Pickle
Yes 7 43.7 9 10.3 16 11.6

0.36 0.550 1.379 0.48 3.958
No 44 56.3 78 89.7 122 88.4

95.0% C.I.for OR

Beta            p             OR Lower Upper

Pilaf (lunch) -0.425 0.417 0.654 0.234 1.826

Green salad 1.539 <0.001 4.661 2.072 10.487

Meat braised in

its own fat 2.203 <0.001 9.055 3.722 22.030

Fried egg 0.292 0.809 1.339 0.125 14.292

Pilaf (dinner) 20.560 0.999 1.540 0.129 12.123

TABLE 9: Logistic regression analysis of the probable
causative food.
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gre en sa lad. Sal mo nel la in fec ti ons are as so ci a ted
with con ta mi na ted me als inc lu ding ani mal fo ods
and the ir pro ducts. 12, 13 In Fran ce, fo od bor ne di se -
a se out bre aks re cor ded ac cor ding to the fre qu en ci -
es of the agents bet we en 1999 and 2000 and
Sal mo nel la sp, S. au re us and B.ce re us was fo und the
most res pon sib le agents.14 Ku mar et al emp ha si zed
the im por tan ce of B.ce re us and S.au re us as fo od -
bor ne pat ho gens for fo od sa fety in terms of fre qu -
ency and severity of the di se a se. 15

Cer ta in gro ups inc lu ding acu tely ill or an
asym pto ma tic fo od hand lers can trans mit Sal mo -
nel la in fec ti on du ring pre pa ra ti on of fo ods. Thus,
pe ri o dic edu ca ti on prog rams abo ut fo od bor ne in-
fec ti ons and the ir trans mis si on ro u tes sho uld be
ma de and ro u ti ne con trol pro ce du res sho uld be im-
p le men ted  whe re fo od pro ducts are ma de.16 In our
study, in both out bre aks no pat ho ge nic bac te ri a
we re iso la ted from 23 fo od hand lers.

He alth re gu la ti ons in Tur key ro u ti nely prompt
to exa mi ne fo od hand lers before emp loy ment and
while working for be ing vec tor of fo od bor ne in fec -
ti ons. In Tur key, The Mi nistry of He alth pro hi bi ted
pa ti ents to re turn to scho ol/work un til cul tu res we -
re ne ga ti ve and symptoms we re re sol ved be ca u se of
the pro ba bi lity of con ta mi na ti on or trans mis si on.

In our study, in the se cond out bre ak, The Di-
vi si on of Pub lic He alth La bo ra to ri es and The De-
part ment of Ag ri cul tu re La bo ra tory co or di na ted
ab ruptly and wor ked to get her. This co or di na ti on
ma de easy to iden tify the pat ho gens and help to
con trol the out bre ak qu ickly. This co o pe ra ti on is
im por tant to pre vent furt her out bre aks and de ve -
lop fo od sa fety po licy.

In the pre ven ti on of out bre aks, ra pidly imp le -
ment con trol me a su res must be ta ken ra pidly and
strictly and al so pub lic and me di a in te rest sho uld

be sus ta i ned for early in ter ven ti on. Im pro ve ments
in the com mer ci al ca te ring tra de are ne e ded to re-
a li ze furt her pub lic he alth be ne fits. A spe ci fic sur-
ve il lan ce system sho uld be set for out bre aks. On ce
an out bre ak has be en re cog ni zed, it is ne ces sary to
de ter mi ne the ex tent of the out bre ak in terms of
per son, pla ce and ti me. Iden tif ying the so ur ce usu-
ally de pends on study of lar ge num bers of spo ra dic
ca ses, for ins tan ce in an epi de mi o lo gic ca se-con trol
study, or on iden tif ying a gro up of in fec ti ons
among the re le vant spo ra dic ca ses and in ves ti ga -
ting that clus ter in ten si vely. 4

This study emp ha si zes not only the po ten ti al
ef fect of Sal mo nel lo sis but al so the im por tan ce of
co o pe ra ti on of re le vant sta tes in the oc cur ren ce of
out bre ak. Con trol and pre ven ti on me a su res we re
not ta ken du ring the first out bre ak by res pon sib le
aut ho ri ti es. This was the ma in ca u se of the oc cur -
ren ce of the se cond out bre ak. Two me als which ca -
u sed two out bre aks we re ma de by the sa me
ca te ring com pany. Du ring the first out bre ak, he -
alth de part ment did not warn ca te ring com pany to
ta ke re qu i red me a su res so the re was a short in ter -
val bet we en the two out bre aks. 

In conc lu si on, in or der to pre vent se con dary
ca ses, when a fo od bor ne out bre ak is sus pec ted,
con trol me a su res sho uld be imp le men ted as so on
as pos sib le. In each le vel of fo od pro cess, all staffs
must be alert and when out bre ak is bro ken out; all
staffs sho uld be qu ickly co or di na ted to con trol the
out bre ak. This study al so emp ha si zed that neg -
lectance and app li ca ti ons can ca u se out bre aks af-
fec ting a lar ge po pu la ti on and can ca u se a big
fi nan ci al loss. 

AAcckk  nnooww  lleedd  ggee  mmeennttss
This work has not be en sup por ted by a fo un da ti on.

1. Mil ler S, Pe gu es D. Sal mo nel la spe ci es, inc -
lu ding Sal mo nel la typhi. In: Man dell GL, Do lin
R, Ben nett EJ, eds. Prin cip les and Prac ti ce of
In fec ti o us Di se a ses. 5th ed. New York: Churc -
hill Li ving sto ne; 2000. p.2344-63.

2. Ol sen SJ, Bis hop R, Bren ner FW, Ro els TH,

Be an N, Ta u xe RV, et al. The chan ging epi-
de mi o logy of Sal mo nel la: trends in se-
roty pes iso la ted from hu mans in the Uni ted
Sta tes, 1987-1997. J In fect Dis 2001;183
(5):753-61.

3. Vo etsch AC, Van Gil der TJ, An gu lo FJ, Far-

ley MM, Shal low S, Mar cus R, et al; Emer ging
In fec ti ons Prog ram Fo od Net Wor king Gro up.
Fo od Net es ti ma te of the bur den of ill ness ca -
u sed by non-typho i dal Sal mo nel la in fec ti ons
in the Uni ted Sta tes. Clin In fect Dis 2004; 38
(Suppl3):127-34.

REFERENCES



4. Ta u xe RV. Sur ve il lan ce and in ves ti ga ti on of
fo od bor ne di se a ses; ro les for pub lic he alth in
me e ting ob jec ti ves for fo od sa fety. Fo od Con-
trol 2002;13(7):363-9. 

5. Com mu ni cab le Di se a se Sur ve il lan ce in Sin ga -
po re 2006. Fo od and Wa ter Bor ne Di se a ses.
Sin ga po re: Mi nistry of He alth 2006;1: 58-9.

6. Darby J, She o rey H. Se arc hing for Sal mo nel -
la. Aus tra li an Fa mily Physi ci an 2008;37(10):
806-10.

7. Mearin F, Pérez-Oliveras M, Perelló A, Vinyet J,
Ibañez A, Coderch J, et al. Dyspepsia and irri-
table bowel syndrome after a Salmonella gas-
troenteritis outbreak: one-year follow-up cohort
study. Gastroenterology 2005;129(1):98-104.

8. Darby J, She o rey H. Se arc hing for Sal mo nel la.
Aust Fam Physi ci an 2008;37(10):806-10.

9. Me a rin F, Pérez-Oli ve ras M, Pe relló A, Vin yet J,
Ibañez A, Co derch J, et al. Dyspep si a and ir ri -
tab le bo wel syndro me af ter a Sal mo nel la gas-
tro en te ri tis out bre ak: one-ye ar fol low-up co hort
study. Gas tro en te ro logy  2005;129(1):98-104.

10. Pa pa e van ge lo u V, Syri o po u lo u V, Cha ris si a dou
A, Pan ga lis A, Mos tro u G, The o do ri do u M. Sal-
mo nel la bac te ra e mi a in a ter ti ary chil dren's hos-
pi tal. Scand J In fect Dis 2004;36(8):547-51.

11. Co gan TA, Hump hrey TJ. The ri se and fall of
Sal mo nel la en te ri dis in the UK. J App li ed Mi-
c ro bi o logy 2003;94(1):114-9.

12. Vu gi a D, Cron qu ist A, Had ler J, To bin-D'An ge -
lo M, Blythe D, Smith K, et al. Pre li mi nary Fo od-
Net da ta on the in ci den ce of in fec ti on with
pat ho gens trans mit ted com monly thro ugh fo od,
10 sta tes, 2006. MMWR 2007;56(4): 336-9.

13. Co gan TA, Hump hrey TJ. The ri se and fall of
Sal mo nel la en te ri ti dis in the UK. J App Mic ro -
bi ol  2003;94(Suppl):114-9.

14. Lo ir YL, Ba ron F, Ga u ti er M. Staph ylo coc cus
au re us and fo od po i so ning.  Ge net Mol Res
2003;2(1):63-76.

15. Ku mar TDK, Mu ra li HS, Bat ra HV. Si mul ta -
ne o us de tec ti on of pat ho ge nic B. ce re us, S.
au re us and L. mo nocy to ge nes by mul tip lex
PCR. In di an J Mic ro bi ol 2009;49(3): 283-9.

16. FA O/WHO Fo od Stan dards Prog ram me 
Co dex Ali men ta ri us Com mis si on. Re com -
men ded In ter na ti o nal Co de of Prac ti ce Ge -
ne ral Prin ci pals of Fo od Hygi e ne. 2nd ed.
Ro me, Italy: Sa les and Mar ke ting Gro up Fo -
od and Ag ri cul tu re Or ga ni za ti on of the Uni -
ted Na ti ons Vi a le del le Ter me di Ca ra cal la;
2001.

Dorman ve ark. Enfeksiyon Hastalıkları ve Klinik Mikrobiyoloji 

942 Turkiye Klinikleri J Med Sci 2011;31(4)


