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to expand and improve upon traditional methods of public health surveillance 

to identify illness clusters early, before diagnoses are confirmed and reported 

to public health agencies, and to mobilize a rapid response 

Genoa SSS: the main objectives  

to rapidly detect outbreaks of some syndromes of interest to public health 

to determine their size, spread and time 

to quickly activate the epidemiological investigation 

to allow a better public health response 

to monitor disease trends 

   tool for burden and vaccine effectiveness evaluation 

 

to integrate SSS and laboratory surveillance 

    etiologic agents responsible of the syndromes 

 



Respiratory infections, important causes of morbidity and mortality in 

high-risk groups, especially children and the elderly, that represent 27% 

of Genoa population and frequent responsible of outbreaks, both in the 

community and in hospitals 

  SS of ILI and LRTI 
 

Imported infectious diseases for travellers and migrants (acute A 

hepatitis, viral diarrhea, etc…) 

  SS of acute hepatitis 
 

Exanthematic infectious diseases preventable by vaccination and 

included in National Elimination Plan (measles, congenital rubella, etc…) 

 SS of febrile rash 
 

Acute B hepatitis, which represent a sentinel event in an 

epidemiological picture characterized by universal vaccination of < 25 

years old and high risk groups immunization. 

  SS of acute hepatitis 
 

Infections caused by critical bioterrorism-associated agent 

Syndromes object of surveillance 



Context: Genoa Metropolitan area 

GMA 705,000 inhabitants 

 Currently involved in the project 

 Currently involved in project implementation 

 Not involved 

* 
* 

* 

   SSS coverage    

Children      Adults 



18:00 
• ED access for cough, fever and chest pain  

19:00 

• Triage, medical history, clinical examination  description in the chief complaint 
field 

1:00 

• Scanning  the chief complaint field for the word strings assigned to the single 
syndrome and automatic review of ED acceptance data folders, identifying 
suspected cases 

8:00 
• Report of captured cases occurred during the previous day [0-23:59] 

10:00 

• Critical revision of each reported case for every syndrome, accepting or rejecting 
the cases according to the operative case definitions 

12:00 

• Incidence calculation, trend evaluation, … 

• Report sent to Health Dept of Liguria AR, Department of Prevention of LHU, 
healthcare management units in hospitals and LHUs, Infectious Disease Units in 
hospitals, GP and paediatrician network in GMA 

Syndrome coding, data capture, 

transmission and processing, report 



Data capture: key words 
Syndrome 

Respiratory tract 

infections 

[LRTI and ILI] 

 [Fever OR hyperpyrexia] AND [pharyngitis OR sore throat OR 

cough OR phlogosis/inflammation  of respiratory tract OR of ...] 

  Influenz* 

Pneumonia 

Bronchitis  

Bronchiolitis 

Bronchopneumonia, bronchial pneumonia, BPN 

Sinusitis 

Otitis 

Tonsillitis   

 ID_EPISODIO DATACC SEX ETA CITTADCAP COLOREDESC_SINTOMO_PRINCIPALEDESC_SINTOMOTRIAGE DIAGNOSI ANAMNESI, E.O.

PS2012003093 30/01/2012 F 5 100 16100 VERDE - - FEBBRE DA IERI SINDROME INFLUENZALE Da due giorni febbre, tosse.

PS2012003122 30/01/2012 M 6 100 16100 VERDE - - RIF.STATO CONFUSIONALE IN FEBBRE SINDROME INFLUENZALE Dal 28/1 tosse, trattata con Grintus.

PS2012003055 30/01/2012 F 28 100 16100 VERDE - - EPISODIO LIPOTIMICO CON GASTRALGIA vertigine e dolore addominale   VERTIGINE DOLORE ADDOMINALE EPIGASTRICOPoco fa riferisce episodio di vertigine, perdita di tono  senza perdita di coscienza, preceduto e seguito da sensazione di profonda astenia, gambe pesanti con formicolio, epigastralgia. Non vomito, nega gravidanza in atto, nega traumi pregressi. Stamane riferisce di aver assunto colazione (cappuccino e biscotti). Tra i conviventi segnalato padre con sindrome influenzale. Nega assunzione di alcool o stupefacenti. Fumatrice (1-2 sigarette/die) In terapia con Aliflus ( non ancora assunto stamane)Venerdi pollachiuria

PS2012003066 30/01/2012 F 5 100 16100 VERDE - - FEBBRE,TOSSE,DOLORE  FIANCO SINISTRO sospetta virosi Da tre giorni febbre (max 39.9àC), parzialmente rispondentea paracetamolo s ciropppo (forse sottodosato); associati faringodinia, iporessia, tosse catarrale.  Da una settimana comparsa di dolore al fianco sinistro, intenso, talora con risveglio notturno, valutata dal pediatra, prescritta enetrogermina per sospetta stasi fecale; alvo riferito regolare. Da allora persistenza del dolore.Nata pretermine (34sett), PN 1500 g, trattenuta in ricovero presso CNR per 1 mese circa. A 18 mesi rfierito episodio di BPN tattato in ricovero.

PS2012003099 30/01/2012 F 2 100 16100 VERDE - - TOSSE DA CIRCA UN MESE, FEBBRICOLA TOSSE Intorno al 25/12 episodio similinfluenzale con rinite, febbricola, trattato con lavaggi nasali e soluzione fisiologica. Riferita persistenza della sintomatologia, durante la notte riferiti accessi di tosse notturna, febbricola (T 37.3°C).

PS2012003107 30/01/2012 M 5 243 16100 VERDE - - INVIATO PER SOSP.BPN   INFLUENZA CON ALTRE MANIFESTAZIONI RESPIRATORIEDa ieri pomeriggio febbre (39.5°C), lieve tosse, non vomito non diarrea, astenio, ipoappetenza verso i solidi. stamattina è stato chiamata la guardia medica dove il medico ha visitato il bambino e segnalava dimenuizione del respiro a dx e  prescritto e effettuato una iniezione di antibiotico Ceftriaxone 500 mg im una volta al dì

PS2012003061 30/01/2012 M 7 100 16042 VERDE - - RIFERITA FEBBRE,TOSSE sosp sindrome influenzale Da ieri comparsa di febbre (39.3°c), associata a vomito (2 episodi) e iporessia, diuresi e alvo regolari. Stamani assunti liquidi senza rigettarli. Parziale risposta a tachipirina sottodosdata . Riferisce cefalea durante gli accessi febbrili. Ultima tachiprina h 4.30 di stanotteDue settimane fa tosse laringea, valutato in PS a Lavagna, prescritto arosol con Clenil , e antibiotico (macladin), con beneficio. Riferiti frequenti episodi di faringotonsilliti febbrili.

PS2012003083 30/01/2012 M 4 100 16100 VERDE - - FEBBRE,TOSSE BRONCHITE Da ciurca 20 gioni fa un episodio di bronchite con febbre (40°C) curato con l'Augmentin  per 7 gioni ed aereosol terapia con  Budexan e Naos con soluzione fisiologica.  Dal 28 comparsa di febbre (40.5°C) curato con Tachipirina e Nurofen con beneficio temporaneo. tosse catarrosa. non vomito, non diarrea, appetito invariato.  quindi iniziato terapia  aereosolica con Budexan 1/2 fl e Naos 7 gocce + soluzione fisiologica.  stamattna è stato visitato dal pediatra e ci è stato inviato per effettuare ulteriori accertamenti

PS2012003110 30/01/2012 M 10 100 16100 VERDE - - FEBBRE DA OGGI,TOSSE DOLORE TORACICOTosse, febbre Riferita tosse da circa 15 gg. Da oggi febbre. Riferito dolore emitorace sinistro durante la tosse Somministrato Klacid 500  mg ore 13

PS2012003090 30/01/2012 F 8 100 16036 VERDE - - TOSSE Bronchite Riferita febbre sino a ieri da 76 gg. Riferita tosse. Terapia paracetamolo e aerosl. Oggi non febbre

PS2012003136 30/01/2012 M 1 100 16100 VERDE - - FEBBRE E DIARREA   COLITE,ENTERITE E GASTROENTERITE INFETTIVE Lunedì scorso comparsa di febbre e vomito per faringotonsillite trattata con Zimox terminato ieri. Da venerdì comparsa di diarrea (6 evacuazioni di feci liquide). Rivalutato dal curante che ha consigliato inizialmente di avviare Dicoflor e da lunedì Tiorfix. Comparsa in regione perianale di dermatite, applicato Canesten. Giunge in PS per la persitenza della diarrea e comparas di feci striate da sangue rosso vivo. La madre riferisce lieve inappetenza e lieve contrazione della diuresi. Nega allergie. Non patologie di base. Peso riferito: 7.3 Kg.

Captured cases ILI 

LRTI 



Criteria for confirmation of “captured” cases 

Syndrome 

ILI Statement by physician: Patient with suspect or confirmed Influenza” or “ILI” 

Presence of fever and respiratory symptoms [sore throat OR cough OR 

phlogosis/inflammation  of respiratory tract OR ...] (other general symptoms 

were usually not reported) 

Symptoms reported by the patient within 7 days: fever and respiratory 

symptoms [sore throat OR cough OR phlogosis/inflammation  of respiratory 

tract OR of ...] 

Presence of dyspnea or respiratory failure preceded by ILI OR fever and 

respiratory symptoms  

Even if the access is due to potential non-infectious complications of influenza 

LRTI Statement by physician: Patients with suspect or confirmed Bronchitis, 

Bronchiolitis, Bronchopneumonia, bronchial pneumonia, ... 

Presence of fever, respiratory symptoms and radiological finding of 

Bronchitis, Bronchiolitis, Bronchopneumonia, bronchial pneumonia 

Febrile rash 

 

Statement by physician: suspect or confirmed cases of Measles, Rubella, 

Chickenpox OR parvovirus OR HHV-6 OR …  

Presence of fever AND OR macules OR papule OR vesicle OR … 

Exclusion criteria: allergic dermatitis, seborrheic dermatitis, sun rash OR solar 

dermatitis, rosacea, … 



Activity Indicator 

Day Cases 

Week 

day 

Correction 

factor  

"Corrected 

cases" 

5d-Moving 

average Cut-off 

Activity 

indicator 

Dec 1 4 Sun 0,47 1,88 6,2 

Dec 2 4 Mon 1,15 4,6 6,2 

Dec 3 2 Tue 1,43 2,86 6,2 

Dec 4 4 Wedn 1,41 5,64 6,2 

Dec 5 3 Thur 1,41 4,23 3,842 6,2 0,619677419 

Dec 6 3 Frid 1,4 4,2 4,306 6,2 0,694516129 

Dec 7 4 Sat 0,84 3,36 4,058 6,2 0,654516129 

Dec 8 1 Sun 0,47 0,47 3,58 6,2 0,577419355 

Dec 9 2 Mon 1,15 2,3 2,912 6,2 0,469677419 

Dec 10 3 Tue 1,43 4,29 2,924 6,2 0,471612903 

Dec 11 6 Wedn 1,41 8,46 3,776 6,2 0,609032258 

Dec 12 7 Thur 1,41 9,87 5,078 6,2 0,819032258 

Dec 13 9 Frid 1,4 12,6 7,504 6,2 1,210322581 

Dec 14 12 Sat 0,84 10,08 9,06 6,2 1,461290323 

Dec 15 15 Sun 0,47 7,05 9,612 6,2 1,550322581 

Dec 16 10 Mon 1,15 11,5 10,22 6,2 1,648387097 
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Durando P., Ansaldi F., Oreste P. et al., Eurosurveillance 2007 



SSS indicator of measles-like illness activity, 

notified cases and positive samples detected by 

regional Ref. Lab., Jan 2007-Dec 2008 

Ansaldi F. et al., J Med Virol 2009 
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More than 60 email addresses 

Ministry of Health 

 Influenza National Centre 

Health Regional Agency 

Regional Health Dept 

Department of  Prevention of LHU 

Healthcare management units in hospitals 

and LHUs 

 Infectious Disease Units in hospitals 

GP and paediatrician network in GMA 

 

 

 

 

By email 

http://www.arsliguria.it/index.ph

p?option=com_... 

 General interest 

 Alert: “influenza season is starting or measles virus is 

circulating or RSV outbreak” 

 Improve diagnosis ability of P and GP 

 Detect outbreak or unxpected events: “Ostreopsis 

Ovata or H1N1pdm influenza events” 

 Monitor the trends 

 Improve ED management 
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Flu A Circulation 

Bed Management 



LH test p-value OR per unit 

ILI 5,66 0,017 2,7 (1,2-6,7) 

LRTI 21,85 <0,001 28 (6,5-140) 

Colinearity … 



Strengths and Weaknesses 

 Develop relationship with ED staff and 

hospital staff 

 Required no provider input 

 Data available continuously 

 Data are standardized 

 Really real-time surveillance 

 Rapid alert, information and provider 

feedback 

 Supplemented with laboratory data 

 Labor-intensive  limited catchment area 

 Need programming and informatics 

expertise 

 Hard work to establish epidemic cut-off 

 Delay in starting 

 Confidentiality issues 

 Difficulty to maintain 7 days/week and 12 

months/year 

 Intermittent funding 

 Availability of high-skilled PH Lab 

Action taken 



Di.S.Sal., University of Genoa 

I.R.C.C.S. “A.O.U. San Martino”, Genoa 

UO Igiene 

Direzione sanitaria 

U.O. governo clinico 

U.O. medicina d’urgenza e P.S.  

U.O.  S.I.A. 

I.R.C.C.S. “G. Gaslini”, Genoa 

Direzione sanitaria 

U.O. pronto soccorso, 

U.O.  S.I.A.  
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Di.S.Sal., University of Genoa 

I.R.C.C.S. “San Martino” University 

Hospital, Genoa 

UO Igiene 

Regione Liguria and ARS 

E.O. Ospedali “Galliera”, Genoa 

Direzione sanitaria 

U.O. pronto soccorso, 

U.O.  S.I.A.  

http://www.gaslini.org/index.htm
http://www.gaslini.org/index.htm








Indicatori di ILI e LRTI negli adulti e Barelle PS IRCCS AOU 
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Syndrome 

Gastroenteritis Vomit OR Diarrhea OR enteritis OR gastroenteritis OR GE 

(in absence of  the words:  melena  OR rectal bleending OR 

hematemesis OR Chron’s OR irritable bowel OR Traumatic 

brain injury (TBI) 

Acute hepatitis Jaundice OR subittero OR hepatitis 

(in absence of  the words: biliary dilatation OR obstructive OR 
cirrhosis OR biliary colic OR ascites) 



Where to search for keywords 

Nurse Triage notes 

Diagnosis field 

Medical history and clinical examination field 

Radiology report 

Available fields 

 Identification code for the access  + identification code 

for pts 

Date 

Gender and age 

Citizenship 

ZIP code 

Triage color code 

Nurse Triage notes 

Diagnosis field 

Medical hystory and clinical examination field 

Radiology report 

ED discharge (sometimes) 



18:00 
• ED access for cough, fever and chest pain  

19:00 
• Triage, medical history, clinical examination  description in the chief complaint field 

1:00 

• Scanning  the chief complaint field for the word strings assigned to the single syndrome 
and automatic review of ED acceptance data folders, identifying suspected cases 

8:00 
• Report of captured cases occurred during the previous day [0-23:59] 

10:00 

• Critical revision of each reported case for every syndrome, accepting or rejecting 
the cases according to the operative case definitions 

12:00 

• Incidence calculation, trend evaluation, … 

• Report sent to Health Dept of Liguria AR, Department of Prevention of LHU, healthcare 
management units in hospitals and LHUs, Infectious Disease Units in hospitals, GP and 
paediatrician network in GMA 



Syndrome 

Gastroenteritis Statement by physician: Patients with Gastroenteritis 

Presence of  vomit OR diarrhea OR enteritis (in the absence of   melena  
OR rectal bleending OR hematemesis OR Chron’s disease OR any other cause 
of non-infectious GE…) 

Acute hepatis Any signs, symptoms and laboratory data of hepatic disease 
AND 
Positive test for detection of 
IgM anti-HAV 
HBsAg  [and anti-HBc neg] 
HBsAg, anti-HBc and anti-HBc IgM 
HCV-RNA [anti-HCV neg] 



PS2012003136 30/01/2012 M 1 100 16100 VERDE - - FEBBRE E DIARREA 
  COLITE,ENTERITE E GASTROENTERITE 
INFETTIVE 

Lunedì scorso 
comparsa di febbre e 
vomito per 
faringotonsillite 
trattata con Zimox 
terminato ieri. Da 
venerdì comparsa di 
diarrea (6 evacuazioni 
di feci liquide). 
Rivalutato dal curante 
che ha consigliato 
inizialmente di avviare 
Dicoflor e da lunedì 
Tiorfix. Comparsa in 
regione perianale di 
dermatite, applicato 
Canesten. Giunge in 
PS per la persitenza 
della diarrea e 
comparas di feci 
striate da sangue 
rosso vivo. La madre 
riferisce lieve 
inappetenza e lieve 
contrazione della 
diuresi. Nega allergie. 
Non patologie di base. 
Peso riferito: 7.3 Kg. 

Key words for RTI but the reasons for the access is …   



Syndrome 

Viral 

pneumonia 

 

lymphatic infiltrates in the alveolar septa 

poorly defined nodules 

patchy areas of peribronchial ground-glass opacity 

airspace consolidation, with variable hyperinflation. 

alveolar hemorrhage 

interstitial infiltrate 

airspace hemorrhage 

confluence of patchy, unilateral, or bilateral consolidations 

Typical 

bacterial 

pneumonia 

focal or diffuse opacities 

air bronchograms 

parapneumonic effusionslung abscesses 

 atelectasis.  

cavitary lesions 

nodular or reticular infiltrates 

lobar or segmental collapse 

perihilar adenopathy.  

Atypical 

bacterial 

pneumonia  

 

radiologic consolidation of the alveoli  

engorgement of the arterial blood vessels 

homogeneous opacity.  

clear zone adjoining the alveolar and acinar cells. 

Empyema 

… 



03/02/2012-13:10 refertatore: ali XXXXXXXX 

 rx torace  l'esame radiografico del torace 

evidenzia marcato rinforzo del disegno 

interstiziovascolare polmonare in sede 

iloparailare bil, con addensamento 

parenchimale a livello del corno ilare inferiore 

dx.  Opacità a vetro smerigliato … 

 

03/02/2012-21:54 refertatore: massimo 

XXXXXXXXX 

rx torace esame eseguito come possibile  

torace ipoespanso. In noto quadro di bpco si 

dimostrano: a sinistra  versamento pleurico 

apico-parieto-basale, almeno in parte saccato, 

con dislocazione laterale destro … 

DIAGNOSI 

POLMONITE NON SPECIFICATA 

POLMONITE BATTERICA NON 
SPECIFICATA; BCPO 

focal opacity 

interstitial infiltrate 

ground-glass opacity 



18:00 
• ED access for cough, fever and chest pain  

19:00 
• Triage, medical history, clinical examination  description in the chief complaint field 

1:00 

• Scanning  the chief complaint field for the word strings assigned to the single syndrome 
and automatic review of ED acceptance data folders, identifying suspected cases 

8:00 
• Report of captured cases occurred during the previous day [0-23:59] 

10:00 

• Critical revision of each reported case for every syndrome, accepting or rejecting 
the cases according to the operative case definitions 

12:00 

• Incidence calculation, trend evaluation, … 

• Report sent to Health Dept of Liguria AR, Department of Prevention of LHU, healthcare 
management units in hospitals and LHUs, Infectious Disease Units in hospitals, GP and 
paediatrician network in GMA 



Total 

Mean per 

day 

565 454 462 462 464 771 1370 4548 649.7142 

Correction 

Factor 1.15 1.43 1.41 1.41 1.40 0.84 0.47 

Proportion 0.124 0.100 0.102 0.102 0.102 0.170 0.301 1 

Access for ILI between 11/2006-8/2009 on Monday, Tuesday, … 

Access mean per day (649.7…) 

Access for ILI on Monday (565) DunyakJ,Mandl K,MojdehM.2005.A Binomial 

Model of Transients in Daily ED Visits for 

Detecting Infectious Disease Outbreaks, available 

on http://www.mitre.org/work/tech_papers 

/tech_papers_05/05_0292/05_0292.pdf 



What ILI activity indicator cut-off was able to predict 

>10 accesses in the 3 following days? 

 

 

ILI Cut-off in adults= 1.66 

 
True pos: 42 
True neg: 284 
False pos: 24 
False neg 17 
 
Sensitivity 71.19% (58.62, 81.16¹ ) 
Specificity 92.21% (88.67, 94.71¹ ) 
Positive Predictive Value 63.64% (51.58, 74.19¹ ) 
Negative Predictive Value 94.35% (91.14, 96.44¹ ) 
 
1Wilson Score method  
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Febrile rash [maculae OR papule NOT vesicles] 

Cut-off in adults= 0.33 

the mean (0.07 cases per day, 95% IC 0.05–0.08) + 2 SD(SD 0.13) of the measleslike 
illness activity indicator between January 1 and October 31, 2007 when no measles cases were 
registered in Genoese Local Health Unit or in neighboring Units in Liguria, and only imported 
cases, cases in imported-case relatives and no outbreaks were observed in Northern Italy [Filia et 
al., 2007]. 
In that period only few cases of scarlet fever and rubella cases were registered. 
 

Activation of the alert state when detection of measles or rubella virus OR measles or rubella or 

scarlet fever cases notified by statutory SS 
Sensitivity 91% 
Specificity 94.3%  
 



18:00 
• ED access for cough, fever and chest pain  

19:00 
• Triage, medical history, clinical examination  description in the chief complaint field 

1:00 

• Scanning  the chief complaint field for the word strings assigned to the single syndrome 
and automatic review of ED acceptance data folders, identifying suspected cases 

8:00 
• Report of captured cases occurred during the previous day [0-23:59] 

10:00 

• Critical revision of each reported case for every syndrome, accepting or rejecting 
the cases according to the operative case definitions 

12:00 

• Incidence calculation, trend evaluation, … 

• Report sent to Health Dept of Liguria AR, Department of Prevention of LHU, healthcare 
management units in hospitals and LHUs, Infectious Disease Units in hospitals, GP and 
paediatrician network in GMA 



to rapidly detect outbreaks of some syndromes of interest to public 

health 

to determine their size, spread and time 

to quickly activate the epidemiological investigation 

to allow a better public health response 

to monitor disease trends 

 

to integrate SSS and laboratory surveillance 

  etiologic agents responsible of the syndromes 

 



SSS 

Reference lab 

Statutory Surveillance System [63%] 

5% 5% 

5% 

28% 

17% 
4% 36% 

359 cases of measles-like illness 
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Influenza, tra i bambini raddoppia 
di Stefano Origone 
Saranno i virus parainfluenzali che accompagnano i primi freddi, sarà 
una recrudescenza dell´influenza stagionale, sarà il nuovo contagio da 
virus H1N1, sta di fatto che a ottobre sono finiti a letto il doppio dei 
bambini che si sono ammalati della classica stagionale durante il picco 
tra dicembre 2008 e gennaio 2009. Il dato è inserito nel report elaborato 
dall´Agenzia Regionale Sanitaria: le visite per i classici sintomi sono 
state il triplo.  
 
In 34 giorni, dal 22 settembre al 25 ottobre, è stato registrato il 64% 
degli accessi al pronto soccorso del Gaslini mediamente rilevati nel 
corso dell´intera epidemia, durata 75 giorni, dal 21 dicembre al 7 
marzo. Negli adulti il trend invece è costante, in media con le stagioni 
precedenti. In Liguria i casi accertati con il tampone della cosiddetta 
"suina" sono stati 692. Alle casse della Regione gli accertamenti sono 
costati quasi 400 mila euro. Secondo i dati del progetto di 
"sorveglianza sindromica di infezioni acute dell´apparato 
respiratorio", nei bambini l´influenza si è scatenata a fine 
settembre, quando è stato superato il "cut-off", la soglia zero, è c´è stata 
un´impennata della media delle visite al pronto soccorso per i classici 
sintomi: 2,06 contro 0.59 al giorno. 
… 

http://genova.repubblica.it/
http://www.ilsecoloxix.it/


 

□ To establish and to share action plans to obtain a more rapid and efficacious public health 
response to outbreaks or other events 
 

□ To enlarge the catchment area to increase the sensitivity and the representativeness of 
the system 
 

□ To broaden the syndromes object of surveillance: 
  to overcome the failure of the surveillance of non-hemorrhagic gastroenteritis: is it 

necessary? What methods to use to overcome the impasse? 
  to establish a two-way dialogue with LHU, Department of prevention, hospital unit on 

syndromes that create public health concern 
 

□ To improve the usability of the data, identifying the specificity of the main interlocutors 
and stakeholders 
 

□ To improve the procedures for communication 
 

□ To improve the integration of SSS and laboratory activities for the detection and 
characterization of microorganisms potentially responsible for the syndromes. The project, 
in particular, provides improved diagnostic capability for micro-organisms responsible for 
community cluster of gastroenteritis (Rotavirus, Adenovirus fecal norovirus, E. coli, 
Salmonella spp, Shigella spp.) 
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 Poor signals if little access to health care facilities 

 Under-recognition of diseases 

 Underreporting 

 Lag period from disease onset to reporting 

 Poor ability to detect unexpected syndromes/diseases 

 Inadequate laboratory support 

 Poor and late feed-back 

 Poor ability to activate preventive measures 

 Considerable variation in the quality of reporting systems  

 A respiratory syndrome 

outbreak due to Ostreopsis 

ovata, summer 2005 

 An Hepatitis A outbreak, 

summer 2005 

 



Williams J.R. et al. BMC Public Health. 2003;3:23. 

Notified measles cases (% mean): 
max 22 % 


