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La problematica di un efficace approccio vaccinale nei confronti del 
Meningococco B (MenB) è stata superata identificando con la meto-
dica della “reverse vaccinology” alcuni antigeni capaci di indurre 
una risposta verso la maggior parte dei ceppi di MenB circolanti nel 
mondo. Il nuovo vaccino MenB a 4 componenti (4CMenB) è stato 
autorizzato in Europa, Australia e Canada, ed è entrato nei calendari 
di immunizzazione pediatrica internazionali: Australia, Canada, 
UK. In Italia, le prime regioni che hanno raccomandato la vaccina-
zione contro il MenB sono state Basilicata e Puglia. La gestione di 
epidemie/focolai epidemici richiede la messa in atto di una risposta 
rapida da parte delle autorità sanitarie nei confronti di una emer-
genza sanitaria ad elevato impatto, anche emotivo, sulla popolazi-
one, come recentemente dimostrato in due università americane. Alla 

dichiarazione di focolaio epidemico in atto, in entrambi i contesti si 
è attivata una procedura per l’uso del vaccino 4CMenB non ancora 
autorizzato negli USA. È stato così possibile organizzare gli inter-
venti di profilassi attiva nei due campus universitari, adottando il 
primo impiego su larga scala del nuovo vaccino 4CMenB e conseg-
uendo, in tempi relativamente brevi, elevati tassi di copertura vac-
cinale. A fronte di circa 14000 studenti immunizzati con almeno una 
dose, non è stata segnalata alcuna problematica di eventi avversi 
conseguenti all’immunizzazione; ad oggi non si sono verificati casi 
nei soggetti che hanno ricevuto il vaccino. Come conseguenza dei 
due focolai descritti, è oggi in corso la valutazione da parte dell’FDA 
per l’estensione dell’uso del vaccino 4CMenB negli Stati Uniti negli 
adolescenti e giovani adulti.

Review

Meningococco B: controllo di due focolai epidemici 
mediante vaccinazione

G. Gabutti
Dipartimento di Scienze Mediche, Università degli Studi di Ferrara

Parole chiave

Meningococco B • Vaccino • Focolaio epidemico

Riassunto

Meningococcus B: control of two outbreaks by vaccination

Summary

The issue of an effective vaccine against Meningococcus B (MenB) 
has been overcome by identifying, with the “reverse vaccinology” 
methodology, some antigens able of inducing a response to the 
majority of MenB strains circulating in the world. The new 4-compo-
nents MenB vaccine (4CMenB) has been approved in Europe, Aus-
tralia and Canada, and included in international pediatric immuni-
zation schedules: Australia, Canada, UK. In Italy, the first regions 
that have recommended vaccination against MenB were Basilicata 
and Puglia. The management of epidemics/ outbreaks requires the 
implementation of a rapid response by health authorities in respect 
of a medical emergency with a high impact, even emotional, on the 
population, as recently demonstrated in two American universities. 

The declaration of outbreak in place has been followed in both con-
texts by the adoption of a procedure for the use of the 4CMenB vac-
cine not yet licensed in the USA. It was thus possible to organize 
interventions of active prophylaxis in the two campuses, establishing 
the first large-scale use of the new 4CMenB vaccine and achieving, 
in a relatively short time, high rates of vaccination coverage. With 
around 14,000 students immunized with at least one dose, no safety 
issues have been reported following immunization. Besides, to date 
there have been no cases in subjects who have received the vaccine. 
As a result of the two outbreaks described, FDA is now evaluating for 
the extension of the use of the 4CMenB vaccine in adolescents and 
young adults in USA.

Editorial note

L’autorizzazione in Europa e in Italia di un vaccino contro il meningococco di tipo B (Bexsero) allestito con meto-
dica biotecnologica ha innescato un vivace dibattito riguardo alle modalità di impiego di suddetto vaccino. Il dibattito 
si è inizialmente sviluppato fra gli addetti alla sanità pubblica e si è successivamente esteso a tutta la classe medica e 
alla popolazione in generale. È sembrato pertanto utile al comitato scientifico del Journal of Preventive Medicine and 
Hygiene di chiedere al professor G. Gabutti una review sull’argomento e di pubblicarla in lingua italiana in modo da 
coinvolgere anche le fasce professionali culturalmente più distanti da questo tipo di problema.
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Background

La Neisseria meningitidis (meningococco) rappresenta 
un importante problema di Sanità Pubblica ed è la prin-
cipale causa di meningite e setticemia (compresa la pol-
monite batteriemica) in tutto il mondo. Sebbene i sistemi 
di sorveglianza adottati a livello internazionale non per-
mettano una stima precisa del burden dell’infezione, vi è 
un consenso unanime sul rilevante ruolo epidemiologico 
svolto da questo agente eziologico [1].
La N. meningitidis è classificata in 12 sierogruppi sulla base 
dei polisaccaridi capsulari; è possibile un’ulteriore classifi-
cazione in sierotipi e sotto-sierotipi sulla base delle proteine 
della membrana esterna di classe 1 (PorA) e di classe 2 o 3 
(Por B) ed in immunotipi sulla base della struttura dei lipo-
oligosaccaridi. È anche possibile una classificazione dei 
ceppi in base alla sequenza (tipi ST) utilizzando la metodi-
ca MLST (multi-locus sequence typing) [2]. I ceppi di me-
ningococco risiedono abitualmente a livello nasofaringeo 
senza causare alcun quadro patologico; la transizione dallo 
stato di portatore asintomatico alla forma clinica invasiva è 
un fenomeno poco conosciuto, probabilmente correlato ad 
una serie di fattori quali la struttura genetica e capsulare dei 
ceppi patogeni [3].
Il meningococco, come tutti i componenti della specie 
Neisseria, alberga in modo asintomatico nel nasofaringe 
dell’uomo e viene trasmesso per via aerea, soprattutto 
attraverso droplet respiratori. Lo stato di portatore a li-
vello nasofaringeo è stato riscontrato in un range pari a 
4-35% dei soggetti adulti sani. Livelli anche più elevati 
dello stato di portatore sono stati documentati in comu-
nità ristrette (ad es. college, caserme) [4, 5].
A livello internazionale esiste un consenso unanime sul 
ruolo epidemiologico sostenuto dai sierogruppi A, B, C, 
W135 ed Y. I meningococci dotati di questi polisaccari-
di capsulari hanno il potenziale di sostenere sia lo stato 
endemico che i focolai epidemici; tuttavia, il ruolo svol-
to da ciascuno di essi varia notevolmente in relazione al 
periodo temporale ed all’area geografica presa in consi-
derazione [6].
Frequentemente la patologia meningococcica assume 
un andamento sporadico o di focolai epidemici limitati; 
tuttavia in determinati contesti geografici (ad esempio 
Africa sub-sahariana) lo stato endemico può esitare in 
epidemie di notevole gravità sia in termini di morbosità 
che di mortalità [7].
Nei paesi industrializzati la patologia colpisce tipicamen-
te i bambini nei primi anni di vita (ed in particolare in 
neonati di 3-12 mesi) e gli adolescenti; durante i focolai 
epidemici la morbosità può essere più elevata nei bambini 
più grandi e nei giovani adulti. I neonati ed in generale 
i bambini molto piccoli presentano un livello di immu-
nità naturale nei confronti del meningococco basso e so-
no quindi più a rischio di contrarre l’infezione [8, 9]. Gli 
adolescenti sono a rischio in rapporto a comportamenti 
e stili di vita tipici dell’età che implicano stretti contatti 
personali; inoltre negli stessi vengono registrati i tassi più 
elevati sia dello stato di portatore che di letalità. Sono da 
considerare a rischio di malattia invasiva da meningococ-
co i soggetti asplenici (asplenia anatomica o funzionale), i 

talassemici ed i soggetti affetti da anemia falciforme, sog-
getti con alterazione della cascata del complemento o con 
immunodepressione, pazienti affetti da malattie epatiche 
croniche, diabete mellito tipo I, insufficienza renale [10].
La patologia meningococcica invasiva è particolarmen-
te temibile in quanto correla con elevati tassi di seque-
le permanenti e di letalità. Una caratteristica rilevante 
è costituita dal fatto che presenta una tipica evoluzione 
temporale del quadro clinico con rapidissima progres-
sione [11, 12].
Dal punto di vista immunologico, i polisaccaridi capsu-
lari, in quanto antigeni timo-indipendenti, non sono dei 
buoni immunogeni e presentano caratteristiche che han-
no limitato l’uso dei vaccini di prima generazione che li 
contengono: assenza di induzione della memoria immu-
nologica, produzione di anticorpi di classe IgM a bassa 
affinità, induzione di una buona risposta anticorpale solo 
dopo i 2 anni di età, nessun impatto sullo stato di porta-
tore [13]. È stata inoltre documentata una iporesponsi-
vità indotta dai vaccini polisaccaridici correlata ad una 
deplezione delle cellule B della memoria che comporta 
una risposta immunitaria a dosi successive inferiore ri-
spetto alla risposta primaria [13, 14].
La coniugazione degli antigeni polisaccaridici ad una 
proteina carrier ha permesso di ottenere una risposta T-
dipendente con il vantaggio di generare anticorpi ad alta 
affinità, memoria immunologica, responsività a even-
tuali dosi di richiamo [15].
La disponibilità dei vaccini coniugati contro i meningo-
cocchi di sierogruppo A, C, W135 e Y ha permesso di 
implementare campagne di immunizzazione conseguen-
do importanti risultati in termini di controllo e riduzione 
della patologia meningoccica invasiva.
Questi successi sono stati conseguiti in molti Paesi a 
livello mondiale intervenendo con strategie di immu-
nizzazione specificamente rivolte ai nuovi nati ed agli 
adolescenti/giovani adulti [16, 17].

Il ruolo epidemiologico del Meningococco B

Secondo i dati raccolti dal SIMI-ISS, in Italia – come nel 
resto d’Europa - la gran parte delle meningiti e sepsi me-
ningococciche è storicamente associata ai sierogruppi B 
e C. Valutandone l’andamento a partire dagli anni ’90, 
emerge un’alternanza dei due sierogruppi: fino al 2001 
ha prevalso il meningococco B, mentre nel 2003-2004 
c’è stata un’inversione di tendenza e quindi prevalenza 
del meningococco C. Dal 2006, grazie all’uso estensi-
vo e all’implementazione nei calendari regionali prima 
e nazionale poi del vaccino coniugato contro il MenC, il 
quadro epidemiologico è nuovamente cambiato lascian-
do come principale causa di meningite e setticemia il 
meningococco di tipo B, il cui andamento epidemiolo-
gico vede un impatto prevalente nei bambini nei primi 
anni di vita e negli adolescenti [6, 18]. In particolare, 
l’incidenza del MenB nei bambini sotto l’anno di vita è 
più di 3 volte superiore a quella riscontrata nei bambini 
di 1-4 anni di età, con un picco massimo registrato nei 
primi sei mesi di vita [19, 20].
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Per molti anni si è tentato di sviluppare un vaccino anche 
contro questo sierogruppo, ma non sono stati ottenuti ri-
sultati soddisfacenti in relazione al fatto che la capsula 
del MenB è un altigene-self, cioè i polisaccaridi B con-
tengono epitopi che possono cross-reagire con antige-
ni umani; tra l’altro gli stessi polisaccaridi B risultano 
poco immunogeni [21]. Per ovviare a queste criticità 
sono stati sviluppati ed utilizzati in specifici contesti 
epidemiologici alcuni vaccini contenenti vescicole del-
la membrana esterna (OMV) del meningococco B. Le 
OMV pur essendo immunogene, sono clone-specifiche, 
e quindi hanno la caratteristica di essere efficaci solo nel 
contesto epidemiologico in cui circola uno specifico clo-
ne [20, 22]. Pur con queste limitazioni, il loro utilizzo 
ha fornito buoni risultati in termini di contenimento di 
focolai epidemici, anche rilevanti, a Cuba, Nuova Ze-
landa, Norvegia e Francia (Normandia) [23]. L’approc-
cio OMV, proprio per le sue caratteristiche, impedisce di 
ipotizzarne un uso estensivo in tutto il mondo. Per que-
sto sono state cercate soluzioni alternative utilizzando 
antigeni sottocapsulari multipli, previa identificazione 
di componenti batteriche capaci di indurre una risposta 
protettiva. L’applicazione della tecnologia innovativa, 
denominata reverse vaccinology, ha permesso di identi-
ficare nuovi antigeni del MenB e di poterne testare la ca-
pacità di indurre una risposta battericida. In questo mo-
do sono stati identificati 3 antigeni proteici, denominati 
fHbp, NadA e NHBA, che sono stati inclusi insieme alle 
OMV-NZ (utilizzate nell’outbreak in Nuova Zelanda) 
nel nuovo vaccino prodotto da Novartis e recentemente 
licenziato in Europa, Canada e Australia [24-26].
L’antigene fHbp (factor H binding protein) lega il fatto-
re H consentendo la sopravvivenza del batterio nel san-
gue, l’antigene NadA (neisserial adhesin A) promuove 
l’adesione e l’invasione delle cellule epiteliali, l’antigene 
NHBA (neisserial heparin-binding antigen) è in grado di 
legare l’eparina aumentando la resistenza del batterio nel 
siero; le OMV-NZ inducono una robusta risposta anti-
corpale. Nel loro complesso gli antigeni inclusi nel vacci-
no 4CMenB, commercializzato con il nome di Bexsero, 
sono importanti per la sopravvivenza, funzione e viru-
lenza del MenB. Grazie all’inclusione di più componenti 
immunogeniche nella formulazione finale del vaccino, 
oltre a determinare ampia copertura, si minimizza la pos-
sibilità di insorgenza di escape mutants [27].

Gli outbreak di meningite di tipo B  
in due college americani

Recentemente negli USA si sono verificati due outbre-
ak epidemici di meningite da MenB. Questi due eventi, 
differenti tra di loro per caratteristiche e tempistica di 
insorgenza, hanno fatto emergere con chiarezza le diffi-
coltà operative che devono essere sostenute per gestire 
un’emergenza di questo tipo [26].
Il primo outbreak epidemico si è verificato presso l’Uni-
versità di Princeton ed è stato definito come tale quando 
il 4° caso di meningite da MenB è stato identificato nel 
Maggio 2013. Il primo caso si è verificato in una ra-

gazza che era stata lontana dal campus universitario per 
le vacanze primaverili ed aveva presentato i sintomi di 
malattia meningococcica il 22 marzo 2013 al rientro al 
campus. Il secondo caso ha coinvolto un soggetto che 
aveva visitato il campus dal 6 all’8 aprile 2013 a cui la 
meningite batterica era stata diagnosticata al rientro in 
un altro stato. Il terzo caso ha coinvolto uno studente con 
diagnosi di meningite batterica in data 7 maggio 2013 ed 
il 4° caso ha interessato uno studente residente al di fuori 
dello stato che aveva presentato i sintomi il 19 maggio 
2013 durante il rientro a casa per le vacanze estive.
Il Dipartimento della Salute del New Jersey (NJDOH) 
alla dichiarazione di cluster epidemico, avvenuta all’in-
sorgenza del terzo caso, ha attivato un’ampia campa-
gna educativa per rendere edotti tutti gli studenti sulle 
possibili modalità di trasmissione dell’agente patogeno 
(poster, avvisi nelle mense, brochure, meeting, email e 
siti web dedicati) e di profilassi antibiotica ai contatti 
stretti dei casi. Con l’insorgenza del 4° caso e la dichia-
razione dello stato di focolaio epidemico, conseguente 
alle analisi condotte presso il Center for Disease Control 
and Prevention (CDC) che indicavano che tutti i casi 
sopra riportati erano stati causati dallo stesso ceppo di 
meningococco B, le attività di educazione sanitaria e di 
profilassi sono continuate con crescente preoccupazione 
di un’ulteriore diffusione del batterio in relazione alle 
attività (consegne dei diplomi, ecc.) che avrebbero coin-
volto circa 20000 persone nel campus. D’altra parte si 
confidava nell’imminente sospensione estiva delle atti-
vità per bloccare completamente la circolazione dell’a-
gente patogeno.
Alla fine di giugno (29 giugno) è stato identificato il 5° 
caso in uno studente in viaggio all’estero (Grecia) insie-
me ad altri 15 studenti dell’Università di Princeton. Ai 
primi di luglio CDC, NJDOH e lo staff dell’Università 
di Princeton avevano iniziato a valutare l’opportunità di 
intrapendere una campagna vaccinale nella consapevo-
lezza di dover comunque richiedere alla Food and Drug 
Administration (FDA) l’autorizzazione all’utilizzo di un 
vaccino contro il MenB non ancora licenziato negli USA. 
La pianificazione di un eventuale intervento vaccinale, 
iniziata nell’agosto 2013, è proseguita mantenendo in atto 
e rafforzando gli altri interventi sopra riportati alla ripresa 
dell’attività didattica. I giorni 1 ottobre, 8 novembre e 20 
novembre sono stati identificati altri 3 casi (2 femmine e 
un maschio). Poco prima dell’identificazione dell’ottavo 
caso, è stata rilasciata l’autorizzazione all’uso del vaccino 
sperimentale e le prime vaccinazioni sono state pianifica-
te ad inizio dicembre. 
La procedura adottata per divulgare la notizia dell’inizio 
dell’attività vaccinale e per la somministrazione del vac-
cino è stata analoga a quella usualmente utilizzata per 
la campagne di immunizzazione contro l’influenza. La 
strategia di intervento prevedeva la somministrazione 
di due dosi; trattandosi di un vaccino ancora non auto-
rizzato, la procedura richiedeva la firma del consenso 
informato da parte dei soggetti se maggiorenni o dei loro 
tutori legali, se minorenni. La prima fase della campa-
gna vaccinale, svoltasi nel periodo 9-12 dicembre 2013, 
ha permesso di somministrare la prima dose a oltre 5000 
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studenti. La seconda fase, condotta nel febbraio 2014, ha 
permesso di somministrare la seconda dose a più di 4700 
studenti. Pertanto, complessivamente si è raggiunta una 
copertura vaccinale con due dosi superiore al 90%. Si 
ritiene che questo risultato sia stato ottenuto in conse-
guenza dell’elevata percezione del rischio da parte degli 
studenti e dei loro genitori. Degno di nota il fatto che 
non è stato segnalato alcun problema di tollerabilità o 
sicurezza del vaccino. Gli aggiornamenti disponibili non 
segnalano alcuna incidenza particolare di eventi avversi 
correlati con il vaccino.
Al momento non vi è sicurezza che la problematica sia 
risolta; infatti nel marzo 2014 si è registrato il nono caso. 
Questo caso ha interessato una studentessa proveniente 
dalla Drexel University, non vaccinata quindi durante la 
campagna di Princeton, che aveva avuto contatti stret-
ti con studenti dell’Università di Princeton circa una 
settimana prima di ammalarsi. All’inizio dei sintomi in 
data 9 marzo 2014 è seguito un rapido peggioramento 
del quadro clinico con decesso in data 10 marzo 2014. 
Le ricerche di biologia molecolare hanno confermato che 
anche questo caso è stato causato dallo stesso sierogrup-
po di MenB coinvolto in tutti gli altri casi all’Università 
di Princeton. Per questo motivo, è stato deciso di conti-
nuare ad offrire la somministrazione del vaccino per il 
MenB a tutti i nuovi studenti del primo anno nel mese di 
settembre 2014.
In conclusione, l’outbreak epidemico verificatosi all’U-
niversità di Princeton ha avuto un andamento particola-
re, coprendo un arco di circa un anno, coinvolgendo 9 
soggetti, con 1 caso mortale ed 1 con sequele (amputa-
zione dei piedi) [28-30].
Il secondo outbreak epidemico si è invece verificato 
all’Università di Santa Barbara in California ed ha avuto 
un andamento “più tipico” con 4 casi di meningite da 
meningococco in 2 settimane nel novembre 2013.
Le indagini epidemiologiche hanno permesso di colle-
gare questi casi con un caso verificatosi nello stesso am-
bito circa 7 mesi prima. I cinque casi non sembravano 
avere particolari collegamenti tra di loro avendo coin-
volto 2 studenti del primo anno, due del secondo ed un 
laureando. I casi risiedevano in ambiti completamente 
diversi rappresentati da un dormitorio per 1300 persone, 
un appartamento privato ed una comunità femminile. I 
4 casi verificatisi a novembre hanno coinvolto soggetti 
con un fattore di rischio identificato per l’acquisizione 
della patologia meningococcica avendo partecipato tutti 
ad una festa per Halloween in una comunità densamen-
te abitata vicino al campus universitario. Il quinto caso 
presentava solamente un contatto con un compagno di 
stanza che era componente di una squadra sportiva in cui 
si era verificato un altro caso. 
La criticità della situazione era elevata sia per le di-
mensioni della popolazione afferente all’Università di 
Santa Barbara (circa 19000 studenti nei primi 4 anni dei 
corsi universitari) sia per il fatto che a pochi chilometri 
di distanza dal campus universitario esiste un college 
altrettanto grande. La popolazione universitaria e del 
college hanno elevate possibilità di socializzazione re-
ciproca, anche con la comunità della città vicina. Analo-

gamemte a quanto verificatosi nel focolaio epidemico di 
Princeton, il Dipartimento della Salute di Santa Barbara 
(SBPHD) ha coordinato l’attività di prevenzione orga-
nizzando la profilassi antibiotica per i contatti stretti con 
la complicazione derivante dal fatto che un caso aveva 
esordito come shock settico e quindi l’indagine epide-
miologica era risultata complessa. Successivamente si 
è verificato che questo caso aveva avuto contatti stretti 
con la sua squadra di lacrosse ed anche con i componenti 
delle squadre di altri sport.
L’attività concertata tra SBPHD, lo staff dell’universi-
tà ed il CDC ha portato alla somministrazione di circa 
1200 dosi di ciprofloxacina in relazione alla preoccupa-
zione presente nel campus ed alla difficoltà nel definire 
con sufficiente precisione i contatti stretti dei casi.
Nei dieci giorni seguenti al verificarsi del quarto caso, 
si è iniziato la procedura per poter utilizzare il vaccino 
per il MenB non ancora autorizzato negli USA. L’iter 
approvativo di questo uso del vaccino sperimentale e per 
l’organizzazione delle prime vaccinazioni è durato circa 
3 mesi, anche perché l’attività di stoccaggio e sommini-
strazione doveva essere totalmente a carico dell’Univer-
sità, non avendo il Dipartimento risorse sufficienti per 
intervenire su una popolazione dimensionalmente così 
grande. Lo schema vaccinale a due dosi è stato analogo 
a quello adottato a Princeton.
L’avere impiegato circa tre mesi per ottenere l’autoriz-
zazione, per l’organizzazione dell’intervento vaccinale, 
l’acquisto e l’installazione dei frigoriferi per lo stoccag-
gio del vaccino, l’installazione della rete internet e dei 
computer all’interno dello stadio per l’hochey, identifi-
cato come sede dell’ambulatorio vaccinale, la creazione 
di uno staff sanitario ed amministrativo ad hoc, hanno 
certamente impattato negativamente sulla compliance 
alla vaccinazione, facendo percepire meno l’urgenza 
e l’importanza dell’intervento vaccinale da parte degli 
studenti.
Nonostante queste problematiche è stato possibile im-
munizzare circa 9000 studenti con la prima dose conse-
guendo un tasso di copertura vaccinale pari a 51% (con 
tassi pari al 60% dei residenti nel grande dormitorio e 
dei membri della comunità greca). Il 37% degli studenti 
dei primi 4 anni di università, il 50% degli studenti del 
primo anno ed il 45% di quelli del secondo anno hanno 
ricevuto 2 dosi; complessivamente sono stati vaccinati 
con due dosi circa 7000 studenti.
Anche in questo caso va notato che non è stato segnalato 
alcun problema di tollerabilità o sicurezza del vaccino. Gli 
aggiornamenti disponibili non segnalano alcuna incidenza 
particolare di eventi avversi correlati con il vaccino [30, 31].

Conclusioni

La ideazione e successiva disponibilità dei vaccini coniu-
gati contro quattro tipi di meningococco (A, C, W135, 
Y) e il loro inserimento nei calendari vaccinali di molti 
paesi ha permesso di impattare in modo significativo su 
una patologia il cui rischio è da sempre percepito, non 
solo dagli operatori sanitari, ma anche dalla popolazio-
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ne, come molto elevato. Per molto tempo la problema-
tica di un efficace approccio vaccinale nei confronti del 
MenB è rimasta insoluta. La particolare composizione 
antigenica dei polisaccaridi del MenB, identica a quel-
la dell’acido sialico delle cellule umane, ha impedito lo 
sviluppo di un vaccino polisaccaridico coniugato verso 
questo patogeno per le potenziali problematiche di rea-
zioni autoimmuni ad esso correlate.
Laddove si sono verificati epidemie o focolai epidemici 
sostenuti da MenB, l’approccio vaccinale utilizzato si è 
basato su vaccini contenenti vescicole della membrana 
esterna (OMV) contenenti porina A. I vaccini contenen-
ti OMV sono “costruiti su misura” per una specifica si-
tuazione epidemiologica e non possono indurre alcuna 
reazione crociata. Questa criticità è stata recentemente 
superata identificando con la metodica della “reverse 
vaccinology” alcuni antigeni capaci di indurre una ri-
sposta verso la maggior parte dei ceppi di MenB circo-
lanti nel mondo [20].
Il nuovo vaccino è stato autorizzato in Europa, Canada e 
Australia e permette di completare la possibilità di pre-
venzione vaccinale fornendo protezione verso l’attuale 
principale causa di malattia meningococcica nei paesi 
industrializzati: il meningococco B [32].
Generalmente l’inserimento di un nuovo vaccino nel ca-
lendario vaccinale richiede non solo la valutazione della 
sua efficacia, immunogenicità, tollerabilità e sicurezza 
ma anche una analisi farmacoeconomica [10]. Ad un an-
no dalla sua approvazione da parte di diversi enti rego-
latori, il vaccino contro il meningococco B è entrato nei 
calendari di immunizzazione pediatrica internazionali: 
Australia, Canada, UK. 
In Italia, le prime regioni che hanno raccomandato la vac-
cinazione contro il meningococco B sono state Basilica-
ta (Tab. I) e Puglia (Tab. II) con una schedula vaccinale 
intercalata 3+1, ovvero di tre dosi, più una dose booster.
Differente è il caso di epidemie o di focolai epidemici 

in cui l’importanza della valutazione farmacoeconomica 
passa in secondo piano e prevale la definizione del ri-
schio elevato di malattia meningococcica, la percezione 
del rischio da parte della popolazione, la pressione eser-
citata dai media sulla spinta dell’insicurezza/paura della 
popolazione stessa in una situazione di emergenza.
Tutto questo è emerso chiaramente nel corso dei due 
focolai epidemici, tra loro distinti in quanto sostenuti 
da ceppi diversi di MenB (ST409 a Princeton e ST32 a 
Santa Barbara), verificatisi recentemente in due univer-
sità americane [28, 31]. L’identificazione di primi casi 
ha fatto attivare immediatamente sia le autorità delle 
università sia il Dipartimento della Salute competente 
con l’implemetazione di attività informative per la popo-
lazione e l’organizzazione degli interventi di profilassi 
antibiotica per i contatti stretti. È importante sottolineare 
come alla dichiarazione di focolaio epidemico in atto, 
in entrambi i contesti si sia attivata una procedura per 
poter utilizzare, in accordo con l’Istituto nazionale per 
la salute (NIH), il CDC e la FDA, il vaccino MenB a 4 
componenti (4CMenB) non ancora autorizzato per l’uso 
negli USA. Grazie a questa procedura è stato possibi-
le organizzare gli interventi di profilassi attiva nei due 
campus universitari [30].
Di fatto si è trattato del primo impiego su larga scala del 
nuovo vaccino contro il MenB. L’esperienza ha permes-
so di acquisire alcune importanti informazioni. Prima di 
tutto è emerso chiaramente quale sforzo organizzativo 
richieda la messa in atto di una risposta rapida da parte 
delle autorità sanitarie nei confronti di una emergenza 
sanitaria ad elevato impatto, anche emotivo, sulla popo-
lazione. L’organizzazione di una intervento vaccinale in 
risposta ad un focolaio epidemico di malattia menigo-
coccica richiede un notevolissimo dispendio di risorse 
umane ed organizzative in tempi relativamente brevi. 
Come dimostrato dai fatti è però possibile conseguire in 
tempi rapidi elevati tassi di copertura vaccinale.

Tab. I. Calendario Vaccinale della vaccinazione antimeningococco B, Regione Basilicata [33] 

3° mese
(61° giorno

di vita)

3° mese + 15/30 
gg

(75°/90° giorno 
di vita)

5° mese
(121° giorno di 

vita)

5° mese + 15/30 
gg

(135°/150° 
giorno di vita)

7°+ 15/30 gg
(181°/210° 

giorno di vita)

11° mese Dopo il 13° 
mese

 Esavalente   Esavalente Esavalente

Pneumococco 
13-valente

Pneumococco 
13-valente

Pneumococco 
13-valente

Meningococco C

Meningococco B Meningococco B Meningococco B Meningococco B

Tab. II. Calendario Vaccinale della vaccinazione antimeningococco B, Regione Puglia [34].

3° mese
(61° giorno

di vita)

3° mese + 15 gg
(76° giorno 

di vita)

4° mese
(106° giorno 

di vita)

5° mese
(121° giorno 

di vita)

6° mese
(151° giorno 

di vita)

12° mese 15° mese

 Esavalente   Esavalente Esavalente

Pneumococco 
13-valente

Pneumococco 
13-valente

Pneumococco 
13-valente

Meningococco C

Meningococco B Meningococco B Meningococco B Meningococco B*

* in co-somministrazione con il vaccino antimeningococco C
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Gli interventi messi in atto nei due campus non erano strut-
turati in modo da poter valutare l’efficacia vaccinale. Con-
siderata la composizione del vaccino utilizzato, la probabi-
lità di ottenere un controllo delle epidemie è molto elevata, 
malgrado l’elevata variabilità dei ceppi B del meningococ-
co. Al momento tuttavia non si è in grado di verificare se 
l’utilizzo del vaccino abbia permesso di contenere i due fo-
colai epidemici, anche se ad oggi non si sono verificati casi 
nei soggetti che hanno ricevuto il vaccino contro il Men B. 

È invece dimostrato che è stato possibile conseguire elevati 
tassi di copertura vaccinale e che, a fronte di circa 14000 
studenti immunizzati con almeno una dose, non è stata se-
gnalata alcuna problematica di insorgenza di eventi avversi 
conseguenti all’immunizzazione.
Come conseguenza dei due focolai descritti, è ad oggi in 
corso la valutazione da parte dell’FDA per l’estensione 
dell’uso del vaccino contro il MenB negli Stati Uniti ne-
gli adolescenti e giovani adulti. [35].
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Introduction. Nigeria is a country saddled with a high tubercu-
losis (TB) and human immunodeficiency virus (HIV) burden but 
the possible combination of these communicable diseases with 
diabetes mellitus (DM) has been overlooked. We undertook to 
determine the burden of HIV and DM in persons with TB by docu-
menting the prevalence rates of these disorders. 
Methods. This is a cross-sectional Study that was conducted 
within 54TB/DOT centers in Lagos State. A total of 3,376 persons 
with TB who were on antiTB drugs were screened for HIV and 
DM using standardized tests. Statistical analysis was performed 
using Students t test and chi square.
Results. The frequency of occurrence of DM in TB and that of 

HIV in TB were comparable (4.8% Vs 3.5%). The Study subjects 
with DM were older, had higher waist circumference measure-
ments and had higher proportions of hypertension compared to 
the subjects without DM. The combination of HIV and DM in 
TB was found in (0.3%). We also noted that DM in TB and HIV 
in TB occurred more frequently in the third and fourth decades 
of life. 
Conclusion. This study demonstrated the potential co existence 
of HIV, DM and Tuberculosis. It is therefore important that these 
two diseases are sought for in patients with TB considering the 
changing epidemiology of these diseases particularly in develop-
ing countries like Nigeria.
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Summary

Introduction

Diabetes mellitus (DM) is one of the four priority Non 
communicable diseases identified by the World Health 
Organisation (WHO) and is assuming epidemic propor-
tions with devastating human, social and economic con-
sequences [1]. DM affects 5-6% of the global population 
and in Nigeria, the estimated prevalence of DM was 2.2% 
as at 1997 with present estimates ranging from 6-8% [2]. 
Human immunodeficiency virus is a blood borne retro-
virus typically transmitted via sexual intercourse, shared 
intravenous drug paraphernalia and via mother to child 
transmission. In Nigeria, the human immunodeficiency 
virus (HIV) prevalence among the general population is 
3.6% with an estimated 3.1 million people affected [3]. 
Tuberculosis is a communicable disease caused by any of 
the several species of Mycobacteria usually Mycobacteria 
tuberculosis or tubercle bacillus. Nigeria is ranked fourth 
among the 22 worst affected countries with tuberculosis 
(TB) in the world and the first in Africa. In Nigeria, Lagos 
State carries 8.4% of the nation’s TB burden and this con-
sistently has been responsible for about 11% of the cases 
of TB registered in Nigeria [4]. 
In sub-Saharan Africa, the HIV epidemic is accelerat-
ing the already massive TB epidemic with a documented 
increase in the incidence of TB from 146 per 100,000 
to 345 per 100,000 in 2003 [5]. The prevalence of HIV 

among TB patients increased from 2.2% in 1991 to 19.1% 
in 2001 and to 25% in 2010 thus underscoring the fact 
that the TB scenario in the country is HIV driven [6]. The 
multiple effects of HIV infection on the natural history 
of TB include an increase in the risk for reactivation of 
latent infection and for exogenous infection [7]. The ex-
isting link between DM and TB is well recognised with 
evidence that DM is not only an important risk factor for 
the acquisition of TB but also that TB might induce glu-
cose intolerance and worsen glycaemic control in people 
with diabetes  [8]. There is a global growing awareness 
and concern on the possible relationship between TB 
and DM thus informing the recent collaboration between 
WHO and the International Union Against Tuberculosis 
and Lung Disease (Union) to the effect of putting together 
a document for the care and control of both diseases [9]. 
In countries with high TB burden like China and India 
the reported prevalence rates of DM and TB are 16% [10] 
and 25-44% [11, 12] respectively. In SubSaharan Africa, 
specifically from Tanzania, the documented prevalence of 
DM in TB is 16.7% [13]. 
There is a growing body of evidence to substantiate the 
claim that some infectious diseases may be potential 
risk factors for some non communicable diseases[14]. 
TB and HIV are communicable diseases of public health 
significance that may be closely associated with the de-
velopment of DM [14]. 
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The objective of this Report is the determination of the 
burden of DM and HIV in persons with established di-
agnoses of pulmonary TB. 

Methods

This was a cross sectional Study carried out in Lagos, 
Nigeria. Lagos State is a cosmopolitan state, located in 
the south Western region of Nigeria and has a population 
of about 20 million people.
Participant Recruitment and Data Collection: Patients with 
confirmed diagnoses of TB and on treatment for TB were 
recruited consecutively from 54 DOT centres during the 
Study period, which was from September 2010 to March 
2012. Consenting patients with pulmonary TB of age ≥ 12 
years and who had commenced anti-TB drugs were en-
rolled into the study. Patients who were pregnant, those 
with features of extrapulmonary TB and those who did not 
give Consent were excluded from the recruitment exercise. 
A diagnosis of TB was made if the patient presented with 
clinical symptoms suggestive of TB and either a positive 
sputum smear on Ziehl Nielsen or radiological indices of 
TB. Diagnosed patients were registered and treated with 
antiTB drugs in accordance with the WHO Guidelines [15]. 
The anti-TB drugs used in the intensive phase being Ri-
fampicin, Isoniazid, Ethambutol and Pyrazinamide and in 
the maintenance phase being Rifampicin and Isoniazid.
Measurement of fasting plasma glucose concentration was 
performed in participants using capillary blood with glu-
cose meters that provide plasma equivalent readings. (The 
Finetest Auto-coding™, Infopia Co., Ltd. Korea). The di-
agnosis of DM was made based on the 1999 World Health 
Organization (WHO) guidelines which state that a fasting 
plasma glucose of ≥ 7 mmol/ is in the diabetic range [16]. 
In Lagos State all TB patients receiving care at the DOT 
facilities are routinely screened for HIV. Blood samples 
were tested for the presence of HIV using Elisa kit (Gene-
screen HIV -1/2) and all reactive samples were confirmed 
with a repeat test (Gene 11 Sanofi, Pasteur, Paris). 
Ethical approval for this study was obtained from the 
Lagos State Ministry of Health which directly oversees 
the DOT centers within the State and informed consent 
was obtained from all study participants.

Results

A total of 3,376 persons with tuberculosis were screened 
for HIV and DM. The males were 1932 and females 
1444 thus making up 57% and 43% respectively of the 
Study population. 

The Mean age of the Study population was 34.9 (12.97) 
years. Males were older than females and this difference was 
statistically significant (35.7(12.7) Vs 33.8(13.1), p = 0.001). 
The majority of the Study subjects had some form of 
education as only 120 (3.5%) were non-literates. Of 
the Study subjects who were literate, the proportion of 
persons with primary, secondary and tertiary education 
were 586(18%), 2101(65%) and 571(17%) respectively.
Sputum smear positivity was noted in 2809 (83%) of 
the subjects. HIV infection was found to be present in 
118(3.5%) of the Study subjects. 

Diabetes mellitus in tuberculosis 

Of the 3,376 TB patients screened, 162 (4.8%) were 
found to have DM. Of these 77 (47.5%) already had a 
previous diagnosis of DM thus about half of the patients 
with DM were newly diagnosed cases. A family history 
of DM was documented in 290 (8.5%) of the Study pop-
ulace and hypertension in 59 persons making up 1.7% 
of the Study populace. Well over half-82%- of persons 
with TB and DM had sputum smear positivity for TB. 
The median age of persons with DM in TB was 40 years.
A comparison between persons with TB and DM and 
those without DM showed that persons with DM were 
older and tended to have hypertension as a co-morbidity. 
These results are shown in Table I.

HIV/DM/TB

The number of TB patients who had HIV coinfection was 
118 thus making up 3.5% of the Study group. Patients 
with TB and HIV were older than those without HIV and 
this difference was statistically significant. 38.2(10.1) Vs 
34.8(13), p = 0.004. Well over half (70%) of persons with 
TB and DM were sputum smear positive for TB. 
DM and HIV were present more commonly in patients 
between 40-60 years of age. The distribution of HIV and 
DM according to age decades is shown in Figure 1. 
The HIV/DM/TB prevalence was 11-(0.3%). Patients 
with DM and HIV were older than those with HIV and 
no DM. A comparison of the clinical parameters of per-
sons with TB/HIV/DM versus those with TB/HIV and 
no DM are shown in Table II. 

Discussion

Nigeria like most developing countries is experienc-
ing an epidemiological transition with the burden of 

Tab. I. Comparison of Sociodemographic parameters between TB patients with DM and TB patients without DM.

Variable DM Non DM p
Age (years) 40.7 (12.8) 34.6 (12.9) 0.0001
Waist circumference 74.5 (9.8) 72.6 (9.1) 0.017
Gender (M:F) % 57:43 59:41 0.7
Hypertension 12 (7.4%) 47 (1.5%) 0.001
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Non communicable diseases (NCD) like DM poised to 
overwhelm the healthcare system that is already over-
burdened by HIV/AIDS, TB and other communicable 
diseases such as malaria.
The relation between HIV and TB has been long es-
tablished and in Africa, the percentage of persons with 
HIV co-infection has steadily risen in geometric pro-
portions from 4% in 2004 to 68% in 2011 [17]. Sub-
Saharan Africa has borne the brunt of the HIV and TB 
co-epidemic and accounts for 79% of the global burden 
of HIV infection-associated TB cases in 2007 [18]. We 
report the frequency of occurrence of HIV in persons 
with TB to be 3.5% and notably occurring in the fourth 
and fifth decades of life. This is against a background 
median prevalence of HIV of 17% which had earlier 
been documented in Nigerians with TB [19]. The im-
plications of this entwined infections are oft times 
grave as they may result in multidrug and extreme drug 
resistance TB, development of other opportunistic in-
fections and ultimately a reduction in both quality and 
quantity of life. 
Diabetes mellitus is a chronic metabolic disease that is 
of public health significance in developing and devel-
oped countries. In sub- Saharan Africa objective docu-
mentation of the predisposition for persons with TB to 
develop DM was done by Mugusi et al [20] who noted 
that DM tended to occur four times more in persons 
with TB in comparison to persons without TB. The pro-

jected global geometric increase in DM is unfortunately 
bound to occur more in developing countries of which 
an estimated 70% are TB endemic countries [21]. In this 
Report we determined from our screening that 50% of 
the persons with DM were newly diagnosed. Our data 
is comparable to that from Indonesia where 61% of per-
sons with DM with TB were noted to be newly diag-
nosed [22]. The clinical correlates of DM in TB included 
older age and higher mean waist circumference and this 
pattern was also documented in persons with DM and 
HIV compared to those with HIV but no DM. We did 
not classify our DM patients but given the median age 
of 40 years of persons with TB who had DM and the 
clinical correlates we are of the opinion that a large ma-
jority of these persons, have type 2DM. Reports from 
Africa and elsewhere indicate that patients with DM and 
TB are usually older and have higher body mass indices 
than TB patients without DM [21]. From the foregoing 
it is pertinent to note that the documented clinical cor-
relates in our Report are essentially known risk factors 
for the development of type 2 DM.It is instructive to 
note that DM was also documented in persons who were 
less than 20 years of age. Sputum smear positivity in 
patients with TB and DM was high and same scenario 
obtained for persons with TB and HIV. The association 
of DM with particularly for smear positive cases of TB 
has been reported in Indian populations with TB [11]. 
The importance of this finding though unclear may be 
related to delayed sputum conversion which has been 
reported [22] as a feature of persons with TB and con-
comitant DM. 
Screening for hypertension though was not a stated ob-
jective of this Report, we undertook to screen for hy-
pertension. The reason for this is because hypertension 
is a co-morbidity that is oft reported in Nigerians with 
DM – a recent Nigerian Report found that as many as 
half of persons with DM also have hypertension  [23]. 
The prevalence of hypertension in our Study populace is 
1.7% but that in the subjects with DM was 7.4%.
Although the combination of DM and HIV in persons 
with TB was less than one percent, the implication of 
these comorbidities may translate into increased mor-
bidity and mortality. In resource poor settings like Ni-
geria with high burden of TB, opportunistic screening 
for DM should be a priority. We have shown that the 
combination of DM and TB is comparable to that of HIV 
and DM but unfortunately DM often goes undiagnosed 
in persons with TB. 
The impact of DM in TB has been found to portend poor 
treatment outcome which could be in the form of drug 
resistance, relapse of TB and death. The presence of TB 

Fig. 1. Distribution of the proportions of TB patients with DM 
and HIV. 

Series 1: TB patients with DM, Series 2: TB patients with HIV infection. 

Tab. II. Comparison of the clinical parameters of persons with TB/HIV/DM versus those with TB/HIV and no DM. 

Variable DM/HIV Non DM/HIV p
Age (years) 42.6 (13.2) 34.9 (12.9) 0.04
Waist circumference 80 (12.8) 72.7 (9.1) 0.009
Gender (M:F) % 6:5 59:41 0.7
Hypertension 2 (18.2%) 3 (2.5%) 0.001
Smear positivity 9 (72.7%) (82.6%) 0.3
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in persons with DM may lead to poor glycaemic control.
Nigeria is facing a dual burden of communicable and 
NCDs. The magnitude of DM in TB and HIV and DM 
in TB is not yet known. 
Conclusion: The dual burden of DM and HIV in persons 
with TB is of moderate magnitude. Given that the DM/
TB combination is comparable to that of HIV/TB, we 
recommend that opportunistic screening for DM be of-
fered to persons with TB. 
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Background. Breast cancer (BC) is one of the leading causes 
of death among women. Secondary prevention may enable early 
detection, but this is suboptimal among all Iranian women. 
Methods. This was a descriptive, analytic cross sectional study 
on 385 women 35 years old or more with no history of BC. Par-
ticipants were selected by simple randomized method and were 
assessed through a two-part self-administered questionnaire and 
a self-examination checklist with content validity and test-re-test 
reliability. 
Results. 14.8% of women carried out breast self examination 
(BSE). Among them 5.7% was done in adequate timing and 9.4% 
performed it on a regular basis. The average age of BSE onset 
was 20.1 ± 7.6 and mean of Score was 6.25 ± 2.26 (2-11). 2.3% 

of participants performed BSE poorly, 7.5% fairly and 1.6% per-
formed it well. 25.84% of samples had a history of mammogra-
phy that 13% of whom received it as a result of prescription. The 
average age for mammography was 36 ± 7.2 (20-50) years and 
the frequency of mammography was 1.8 ± 1.4 (1-8) of times. Due 
to the low percentage of breast cancer preventive behaviors, in 
this study knowledge towards breast cancer was also measured 
because they are factors that are crucial in performance. 
Conclusion. The results highlight the need to educate Iranian 
women to recognize the risk factors to promote early detection 
of breast cancer. Creation of health behavioral by focused edu-
cational programs might cause decrease of breast cancer preva-
lence.
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Summary

Introduction and background

Breast cancer is the second common cancer in wom-
en [1]. The incidence of breast cancer in women is about 
15% in the UK [2]. In the United States about 230,480 
new cases of invasive breast cancer was diagnosed in 
women  [3]. Based on the latest statistics, the statistics 
of cancer incidence is increasing in Iran [4]. A variety 
of screening tests are used to detect breast cancer e.g., 
mammography, ultrasound, MRI, clinical breast exami-
nation, and BSE  [5].There are only three methods for 
early detection of breast cancer including mammogra-
phy, clinical examination, and breast self-examination 
(BSE) [6].
Early detection of breast cancer is crucial not only to the 
survivorship of a patient, but to her quality of life while 
treating the cancer, and thereafter [7]. Breast self-exam 
or a clinical exam allowed many breast cancers to be 
diagnosed and successfully treated. They with an annual 
mammogram starting at age 40 can help to early detec-
tion of breast cancer, when it’s most treatable [8]. A study 
in China on 267,040 women, who did BSE, revealed that 
after about 10 years of follow-up, BSE enabled women 
to find their cancers earlier [9]. Another study in Canada 
on 290,000 women showed that screening included both 
a clinical exam and a mammogram was 95% effective 
at detecting breast cancer [8]. Despite efficacy of these 

methods, only 49.5% of women act in accordance with 
these guidelines [10] and women do not perform them 
on a regular basis [11,12]. One of the factors influenc-
ing the success of these programmes is women’s accept-
ance, their motivations and attitudes [13]. 
There are many risk factors that affect the chance of de-
veloping cancer. Some of them like a person’s age or 
race have a great impact and can’t be changed. Others 
are related personal behaviors and may be controlla-
ble  [14]. Understanding probably affecting factors can 
help develop a breast health plan  [1, 15]. Considering 
the high prevalence of breast cancer in Iran, and con-
sidering that improving women’s knowledge can be a 
base for improving their motivation and performance, 
present study aimed to assess women’s knowledge, and 
their health behaviors about breast cancer.

Methods

Study design and Subjects

Present study was a descriptive, analytic cross sectional. 
By using simple randomized method and after approv-
ing of the Research Ethic Committee of Islamic Azad 
University of Hamedan, 358 women were selected from 
Gynecology clinics in Hamedan city from April 10 to 
July 10, 2012. The including criteria were 35 years of 
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age or more who were eligible to take part in the study, 
and without any history for breast cancer. The excluding 
criteria were unwillingness to attend the research during 
the study, and having a series of diseases. 

Procedure and data analysis
Data collection tools included a two-part self-admin-
istered questionnaire and a self examination checklist. 
The first part of the questionnaire included some socio-
demographic data (age, marital status, parity, etc); and 
the second section included questions relating to practic-
es of Mammography, knowledge of breast cancer signs 
and relative risk factors, and the attitude of the partici-
pant toward BSE. 
The knowledge questions were asked in three parts. Part 
1) general question about knowledge of breast cancer 
in women and preventive behaviors were included: the 
prevalence of breast cancer in Iran, the kind of disease, 
easiest and cheapest way to detect, the onset of self-ex-
amination, breast self-examination in breast cancer pre-
vention, breast self-examination time, the frequency of 
breast self-examination, mammography onset age, an-
nual mammography information, the role of mammog-
raphy in preventing breast cancer, the most common site 
of breast cancer, the most common age of breast cancer, 
symptoms (10 cases) and risk factors for breast cancer (9 
cases). Part 2) knowledge about the symptoms of breast 
cancer were measured with ten questions including sink-
ing part of the breast, orange peel form part of the breast, 
touching the wall and movable painless lump found in 
the breast, breast deformity, breast pain, bloody or wa-
tery discharge from the nipple, nipple of a breast sink-
ing, sinking and breast skin lesions, breast enlargement, 
an enlarged auxiliary lymph nodes. Part 3) Knowledge 
about risk factors for breast cancer in women was meas-
ured by 9 items including a history of cancer in one 
breast, low fat diet, onset of menstruation at the age of 
12 years, women who have not had children, women 
with first pregnancy before age 30, obesity, a history of 
cancer in a mother or sister or a close relative, history 
of benign breast tumors, menopause before 50 years of 
age. The questionnaire was set based on questions mean 
and sample score on three levels: poor, moderate and 
good. Participants received self-administered question-
naire. Answers were “correct” or “incorrect”. If partici-
pant ticked “correct” she got 1 score (suitable) and if she 
ticked “incorrect”, 0 score was considered (unsuitable).
Total number of knowledge questions was 30. Mean of 
score was 12 ± 4.7. Total number of questions about can-
cer signs and risk factors were following 30 and 9. Mean 
of score for breast cancer symptoms was 2.39 ± 4.76 and 
for risk factors was 1.39 ± 4.2. 
Check list also included how to do BSE. Initially, all 
subjects were taught breast self-examination technique 
by a physician. Then to each person was given a self 
examination check list. Checklists were controlled by 
trained researchers. If the person did the examination 
correctly, she got “1” score, and otherwise she got “0” 
score.
Content validity and test re-test reliability was done for 

the questionnaire and check list. To determine the valid-
ity of research tool, they were reviewed by 10 experts in 
this field. The reliability was determined by the measure-
ment carried out by two researchers. Finally, the results 
were analyzed using the SPSS version 17.0. The level of 
p≤0.05 was considered for all statistical analyses. Chi-
square test, Fischer’s exact & V Cramer test were used 
to determine Knowledge. 

Results

83.8% of participants were married; 56.8% were house-
wife. 64.3% had a diploma degree or more. 51% of par-
ticipants belonged to middle-class and had average fam-
ily income. Popularity of prior information about breast 
cancer was 72.4%. 13% of all samples reported a family 
history of breast tumors. 
14.8% of participants stated that they carry out BSE. 
Among them, 5.7% started in adequate time and only 
9.4% had done it monthly. 25.84% of samples had a his-
tory of mammography that in 13% was done as a result 
of prescription. The average age of BSE onset was 20.17 
± 7.6. Mean of Score was 6.25 ± 2.26 with a ranged 
of 2-11. Among them, 1.6% carried out BSE correctly, 
2.3% poor and 7.5% quite correctly. 25.84% of samples 
had a history of mammography that was done as pre-
scribed in 13%. The mean age onset of mammography 
was 36 ± 2.7 (20-50) years and the frequency of mam-
mography was 8.1  ±  4.1 (1-8) of times. Tab.  I shows 
some demographic characteristics. 
64.9% of participants did not have previous information 
about BSE and 62.2% had information about mammog-
raphy. 
Fig.  1 shows knowledge level of participants about 
breast cancer in women and preventive behaviors, breast 
cancer signs and risk factors. There was specific statis-
tical relationship between: knowledge and participant’s 
age (PV  <  0.002), family history (PV  <  0.009), prior 
information about mammography, BSE or breast can-
cer (PV < 0.005), Knowledge and mammogram doing 
(PV < 0.001). However there was not specific statistical 
relationship between knowledge and BSE practice. 

Conclusion and discussion

In this study few women had undergone breast screen-
ing, so that most participants did not perform BSE and 
mammography. Moreover, most participants did not per-

Tab. I. Some demographic characteristics of participants.

Variable Ranged Mean ± SD
Age pregnancy 
First age pregnancy 
Number living child 
Number abortion 
Number night work 
History 

35-80 
14-29 
1-13 
1-9 
1-4 
1-14

45.63 ± 9.04 
22 ± 3.36 
3.5 ± 2.1 
3 ± 1.7 

1.5 ± 0.8 
6.33 ± 3.7
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form BSE and mammography on the timing and regular 
basis. It can was affected by the low prior information 
about BSE and breast cancer. These results are in line 
with Radi study that found only 20.5% of participants 
had undergone breast screening, and 47.5% knew how 
to perform BSE [16]. In Yurdakos et al. study on 500 
health personnel from 7 public hospitals with a mean 
age of 32 years old, only 22.2% of the health personnel 
had undergone mammographic evaluation [17]. 
At present study most participants did not have any prior 
information about breast self examinations. However, 
prior information about mammography was widespread. 
In Radi study 79% of participants heard about BSE [16]. 
Mean of awareness for breast cancer recognition, breast 
cancer signs and its risk factors among participants were 
low. A study in Egypt showed that total breast cancer 
knowledge scores had an average of 13.318 [18]. More-
over, only 44% of participants recognized the concept of 
breast self examination and 60% of them did not recog-
nize mammography as an early detection method [18]. 
Another study on 45 breast cancer patients in Saudi 
indicated that Saudi women level of knowledge about 
breast cancer is very inadequate  [16]. In contrast, in a 
survey, breast cancer and BSE awareness among nurses 
was relatively high [19]. This may be because of the key 
role they played in cancer information. It seems essential 
to increase women’s awareness about benefits of breast 
cancer early detection. 
Findings of present study highlight high educational 
need about breast cancer in Iran. Public awareness in-
terventions are needed in order to promote early detec-
tion of breast cancer and overcome an ever-increasing 

burden breast cancer with emphasis on prevention and 
screening. In a program known as “Circle of Sisters”, a 
breast cancer education initiative of free mammography 
was performed on 37 American Indian women. As a re-
sult, percentage of those expressing an intention to get a 
mammogram annually grew from 81.1% to 94.6% [20]. 
An educational program should be considered for health 
care providers in order to train BSE effectively to wom-
en and mammograms guidelines. Physicians, health pro-
viders, health pamphlets, and other information sources 
should assist in clarifying the benefits [21]. Such train-
ing can lead to an increased awareness so that in a sur-
vey in Iran significant increases were observed after the 
educational program [22].

Implications for practice

Government should design women education programs 
by health care professionals in order to recognize the 
role of them in cancer preventing. El-Shinawi et al. in 
their study found that 97% of breast cancer patients were 
willing to participate in spreading awareness among 
their community and their own families [18]. Programs 
should be augmented in daily living pattern of women, 
as Sadler et al. found that program initiation time is the 
most important factor in participation in cancer educa-
tion programs among Korean people [23]. It seems to be 
effective if the cultural factors are considered 
Because of low prevalence of self-care interventions for 
early detection of breast cancer, and high prevalence of 
breast cancer in Iranian society, increasing the awareness 

Fig. 1. Knowledge of a: breast cancer and preventive behaviors, b: signs and c: risk factors. 
a: Poor = 10 or less, Average= 10-20, Good=20 or more.
b: Poor = 3 or less, Average= 3-6, Good=6 or more.
c: Poor = 3 or less, Average= 3-6, Good=6 or more.
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about it is a necessity and using this type of interventions 
based on the costs versus benefits may be of special inter-
est in health care system. The data were collected from 
one geographic region. It is recommended other studies in 
other regions, countries and with larger samples. 
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Objective. Precise identification of various morphotypes of 
Pseduomonas aeruginosa which developed during cystic fibrosis 
(CF) is of prime importance. We aimed to identify the isolates 
of P.  aeruginosa recovered from CF patients at the genus and 
species level through primers targeting oprI and oprL genes via 
PCR.
Methods. Sputum samples or throat swabs were taken from 100 
CF patients and plated on cetrimide agar. All suspected colonies 
were primarily screened for P. aeruginosa by a combination of 
phenotypic tests. Molecular identification of colonies was per-
formed using specific primers for oprI and oprL genes. 

Results. Based on phenotypic tests, P. aeruginosa isolates were 
recovered from 40% of CF patients. Forty isolates yielded ampli-
con of oprI gene using genus-specific primers confirming the 
identity of fluorescent pseudomonads. However, 37 of 40 isolates 
yielded amplicon of oprL gene using species-specific primers, 
verifying the identity of P. aeruginosa. 
Conclusion. This study showed that the species-specific PCR tar-
geting oprL gene can be used as accurate test for identification 
of highly adaptable P. aeruginosa in CF patients. This procedure 
may provide a simple and reliable method for identification of 
various morphotypes. 
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Summary

Introduction

Pseduomonas aeruginosa is considered as the most 
common recovered bacterium from respiratory infec-
tions in cystic fibrosis (CF) patients [1]. Cystic fibrosis 
is a genetic disease caused by mutations in the cystic 
fibrosis transmembrane conductance regulator (CFTR) 
encoding gene. CFTR primarily acts as a chloride ion 
channel and mutation in this gene affects the chloride 
transport and sodium absorption, leading to thickness of 
mucus in lungs [2]. CFTR is also recognized as a cellu-
lar receptor for binding and clearance of P. aeruginosa 
from the lungs [3], therefore malfunction of CFTR may 
lead to persistence of this species and ultimately severe 
pulmonary disease. CF patients are more prone to colo-
nization by a variety of bacteria during their life [4] but 
the majority of CF patients endure P. aeruginosa chron-
ic lung infections [5]. The early colonization of patients 
may occur by susceptible and non-mucoid strains of P. 
aeruginosa, but as early as the colonized bacteria are 
covered by thickened and dehydrated mucosa in lung, 
the bacterial microenvironment will be established. This 
microenvironment creates a way for evasion of bacteria 
and a barrier to antibiotics and consequently selection 
of variants of P. aeruginosa [6]. Despite the prolonged 
antibiotic therapy, P.  aeruginosa is not eradicated in 
such patients and the formation of various morphotypes 

of bacteria during chronic and sustained infection is re-
ported worldwide. The major morphologic alterations of 
P. aeruginosa in CF patients are conversion to mucoid 
variants, loss of pigments, overproduction of alginate, 
formation of small-colony variants, and evolution of 
mutator strains [7-10]. 
The emergence of mucoid variants P. aeruginosa is usu-
ally considered as a poor prognostic indicator in CF pa-
tients  [11]. One of the critical control measures in CF 
patients is accurate species identification. The broad 
phenotypic variation of P. aeruginosa may lead to mis-
indentification of these strains in CF patients. Therefore, 
precise identification of various morphotypes which 
developed during chronic infections and differentiation 
of P. areugionsa from other non-fermentative strains in-
volving in the pathogensis of CF is of prime importance. 
Due to drawbacks of phenotypic methods for identifica-
tion of P. areuginosa morphotypes, we aimed to iden-
tify P. aeruginosa at the genus and species level through 
primers targeting oprI and oprL genes via PCR.

Materials and methods 

In this cross-sectional study, the cases that had a sweat 
chloride equal to or greater than 60 mmol/L and were di-
agnosed as CF patients were included. The patients who 
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treated with antibiotics within the previous two weeks 
were excluded. One hundred patients suffering from CF, 
aged 1 to 23 years were studied from three health centers 
in Tehran during 2011 to 2012. Demographic character-
istics and medical histories were collected from medi-
cal records. The study was approved by the local ethical 
committees. 
Sputum samples or throat swabs were taken and cultured 
on cetrimide agar, blood agar and MacConkey agar and 
the plates were incubated for 72 h at 37 °C. Regardless 
of morphology of colonies, all suspected colonies pri-
marily were screened for P. aeruginosa by a combina-
tion of tests including growth on cetrimide agar, growth 
at 42 °C, and biochemical tests such as oxidase, citrate, 
OF glucose, and arginine dihydrolase. 
Genomic DNA extraction was performed using the stan-
dard phenol-chloroform extraction method [12]. Specif-
ic primers targeting the genes oprI and oprL were used 
to amplify 249 base pair (bp) and 504 bp products [13], 
respectively (Tab.  I). Amplification of oprI and oprL 
was carried out in a total reaction volume of 20 μl con-
taining 2 μl 10x PCR buffer, 1.5 mM MgCl2, 0.2 mM 
deoxynucleotide, 0.25 mM each primer (Bioneer, Seoul, 
South Korea), 0.5 U Taq polymerase, and 10 ng DNA. 
The Thermocycler (Peqlab, Germany) was set with the 
following conditions: Initial denaturation for 5 min at 
95 °C and 30 cycles consisted of denaturation for 30s 
at 95°C, annealing for 30s at 57 °C, extension for 1 min 
at 72 °C, and final extension for 10 min at 72 °C. Elec-
trophoresis was performed in a 1.5% agarose gel along 
with GeneRuler 100 bp DNA Ladder (Fermentas, Lithu-
ania) and was stained with 0.5 μg/ml ethidium bromide. 
Pseudomonas aeruginosa ATCC 27853 was used as a 
positive control in all experiments. 

Statistical analysis

The descriptive analysis was performed to calculate the 
frequency and percentage of variable using SPSS ver-
sion 11.5. 

Results

Among 100 patients with CF, 54 were females and 46 
were males. Forty two patients were younger than 7 
years old, 38 aged 7 to 14 years, and 20 aged more than 
14 years. Demographic characteristics of CF patients in-
cluding age and gender is shown in Fig. 1. 
Based on phenotypic tests, P. aeruginosa isolates were 

recovered from 40% of CF patients. The distribution of 
CF patients colonized with P. aeruginosa in relation to 
demographic characteristics is shown in Fig. 2. P. aeru-
ginosa were recovered from females (n = 19, 47.5%) and 
males (n = 21, 52.5%) in approximately similar frequen-
cy and no statistically significant difference was found. 
The colonization rate by P. aeruginosa among various 
age groups was different. An increasing trend of P. ae-
ruginosa colonization was seen ranging from 23.8% in 
the 1-7 years age group to 36.8% in the 7-14 years age 
group, and 80% in cases older than 14 years. 
For each isolate, the distinct morphotypes either mucoid 
or non-mucoied colonies grown on cetrimide agar were 
primarily identified as P. aeruginosa which oxidase- and 
citrate-positive but were OF glucose nonfermenter. Sub-
sequently, all morphotypes were distinguished from oth-

Tab. I. Specific primers sequences targeting oprI and oprL. 

Amplicon size
(bp)

Primer sequence (5′-3′) Target region

249 5′- ATGAACAACGTTCTGAAATTCTCT -3′
5′- CTTGCGGCTGGCTTTTTCCAG -3′

oprI

504 5′- ATGGAAATGCTGAAATTCGGC -3′
5′- CTTCTTCAGCTCGACGCGACG -3′

oprL

Fig. 1. Distribution of patients with cystic fibrosis in relation of 
age and gender.

Fig. 2. Distribution of P. aeruginosa colonized patients suffering 
from cystic fibrosis in relation of age and gender.
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er members of fluorescent pseudomonads by growth at 
42 °C. Among 40 isolates of P. aeruginosa, 19 (47.5%) 
and 17 (42.5%) were mucoid and non-mucoid, respec-
tively. In remaining isolates (n = 4, 10%) both mucoid 
and non-mucoid colonies were observed. Four (10%) 
and 17 (42.5%) isolates were arginine dihydrolase nega-
tive and non-pigmented, respectively. According to the 
combination of phenotypic and biochemical tests, 40 CF 
isolates were identified as P. aeruginosa and were con-
sidered for further identification via PCR-based assays. 
Forty isolates yielded 249 bp (Fig. 3) amplicon through 
amplification of oprI gene using genus specific primers 
confirming the identity of fluorescent pseudomonads. 
However, 37 of 40 isolates yielded 573 bp (Fig. 4) am-

plicon through amplification of oprL gene using species 
specific primers, verifying the identity of P. aeruginosa. 
Three isolates were identified as P. aeruginosa by phe-
notypic tests but did not confirmed via species specific 
PCR.

Disscusion

P. aeruginosa is not a fastidious organism and the iden-
tification of clinical isolates of P. aeruginosa is usually 
based on phenotypic methods. The phenotypic tests in-
cluding macroscopic characteristics and biochemical 
tests are the most reliable tests for identification of typi-
cal isolates of P. aeruginosa [14]. However, extensive 
alterations in phenotype of P.  aeruginosa may occur 
during chronic infection. For instance, the microenvi-
ronment of the CF lung may provide suitable conditions 
for mutation and selection of unique population of colo-
nized bacteria [15]. Conversion to mucoid and non-pig-
mented colonies is common in P. aeruginosa recovered 
from CF patients. On the other hand, CF lungs may be 
colonized with other non-fermentative Gram-negative 
bacilli which are not easily differentiated from P. ae-
ruginosa. These limitations may result in misidentifica-
tion of P. aeruginosa as the most frequent pathogen in 
CF respiratory samples  [16]. Inaccurate identification 
may affect the antibiotic susceptibility testing, admin-
istration of effective antipseudomonal antibiotics, and 
patient care. In the current study, we identified some 
of isolates with atypical phenotype; the isolates which 
non-pigmented and some isolates display a negative re-
action for arginine dihydrolase. A possible explanation 
for these findings might be the plasticity and adapta-
tion of P. aeruginosa in response to the unusual envi-
ronment in CF lungs during chronic infection. As the 
isolates of P. aeruginosa with atypical phenotype were 
observed, we considered both mucoid and non-mucoid 
as well as pigmented and non-pigmented colonies for 
molecular identification. In this study, we determined 
the identity of multiple morphotypes of P. aeruginosa 
recovered from Iranian patients suffering from CF based 
on PCR assasys. To minimize the potential error of 
single-target assays, we used two targets for molecular 
identification of P. aeruginosa. We used PCR targeting 
two genes; oprI and oprL which are peptidoglycan as-
sociated outer membrane lipoproteins. oprI gene was 
previously identified as a conserved gene in members 
of fluorescent pseudomonads and in Pseudomonadace-
ae family. As reported previously, oprI gene sequence 
is highly conserved in P. aeruginosa isolates [18]. We 
found that amplicon of oprI gene were detected in all the 
phenotypically identified isolates including mucoid and 
non-pigmented Pseudomonas. This finding indicates 
that all isolates are more likely a member of fluorescent 
pseudomonads or Pseudomonas genus. These results are 
consistent with previous studies that applied oprI gene 
for identification of Pseudomonas genus [13, 19]. More-
over, we identified the P. aeruginosa at the species level 
using oprL gene specific primers. Our findings indicate 

Fig. 3. The oprI gene amplification using specific primers yielded 
a product of 249 bp typical to Speudomonas genus. L: 100 bp lad-
der (Fermentas, Lithuania); P: Positive control; 1-3: Pseudomonas 
isolates of CF patients; N: Negative control (distilled water).

Fig. 4. The oprI gene amplification using specific primers yielded 
a product of 504bp typical to P. aeruginosa. L: 100 bp ladder (Fer-
mentas, Lithuania); P: Positive control; 1-7: P. aeruginosa isolates 
of CF patients; N: Negative control (distilled water).
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that the majority of isolates were P. aeruginosa and three 
isolates belonged to Pseudomonas genus as amplified 
only through genus-specific primers and these isolates 
were misidentified via phenotypic methods. This study 
also demonstrated that non-aeruginosa species may iso-
lated from CF patients. The discrepancy between the 
results of phenotypic assays and molecular tests was 
not statistically significant, but species-specific PCR is 
more reliable and sensitive method for identification of 
morphotypes of P. aeruginosa. 
This study showed that the species specific PCR target-
ing oprL gene can be used as accurate test for identifica-
tion of highly adaptable P. aeruginosa in CF patients. 
This procedure may provide a simple and reliable meth-
od for identification of various morphotypes which mis-
identified via phenotypic methods. 
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Candida spp. especially Candida albicans is considered as one of 
the most common cause of fungal infections. The aim of our study 
was to determine epidemiology of candiduria in children who 
were referred to an Iranian referral hospital. During May 2011 to 
February 2013, among 4813 urine culture positive, 209 candida 
spp. isolates (4.3%) was found. Forty-one percent of cadiduria 
infection was seen in patients between 1 month and 1 year, 24% in 
neonatant and 24% in patients 1 to 5 years. Cadiduria was mainly 

found in patients who had received more than 2 or 3 antibiotic 
during their hospitalization (37% and 24%, respectively). In our 
study, the highest frequency of cadiduria was seen in patients who 
had received more than 2 antibiotics and more than 3 antibiotics 
during their hospitalization; therefore, the strategic goals to opti-
mize antimicrobial use including optimizing choice and duration 
of empiric therapy as well as monitoring and providing feedback 
regarding antibiotic resistance are recommended. 
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Summary

Introduction

Candida spp. especially Candida albicans consider as 
one of the most common cause of fungal infections lead-
ing to a range of life-threatening invasive to non-life-
threatening mucocutaneous diseases [1].
According to nosocomial Infection Surveillance systems 
of the United State, candida spp. are the 7th most com-
mon nosocomial pathogens  [2]. Several reports over 
the last 30 years has been reported not only in dramatic 
increase in the prevalence of candiduria but also in the 
incidence of candida urinary tract infections (UTI) [3].
The recognition of differences in incidence, populations 
at greater risk, species distribution is important in order 
to establish appropriate measures of infection control 
and the management of this disease [4]. The aim of our 
study was to determine epidemiology of candiduria in 
children in an Iranian referral hospital.

Method

The diagnosis of a UTI due to Candida species is much 
more difficult and it has not been established the im-
portance of quantitative urine cultures for UTI due 
to Candida [5]. In our study, urine samples were col-
lected from patients who had symptoms suggesting a 
UTI. 
However, there is no consensus cut-off limit to define 
candiduria and investigators use different definitions, 

quantitation of the number of organisms in the urine to 
define infection was considered ≥104 yeast cfu/ml.
Each urine sample was cultured on CHROM agar can-
dida plates and incubated at 37°C for 24-48h aerobically. 
The number of colonies on each plate were counted and 
recorded based on colony colors. Furthermore, a direct 
smear was prepared from each colony and confirmed as 
yeasts. Candida isolates were identified based on colony 
morphology on CHROM agar candida and germ tube 
production. The following data were collected from the 
medical records of patients: gender, age, hospital unit, 
duration of hospitalization, use of central venous and 
urinary catheters during the hospitalization, the use of 
antibiotics at time of diagnosis of candiduria, previous 
usage of antifungal drugs and clinical finding.

Statistical analyses

The Statistical Package for the Social Sciences (Win-
dows version 16.0; SPSS Inc, Chicago, US) was used 
for all analyses. Descriptive statistics were used to sum-
marize patient variables.

Results

From May 2011 to February 2013, among 4813 urine 
culture positive, 209 candida spp. isolates (4.3%) was 
found (150 Candida albicans  (72%) and 57 Candida 



Candiduria in children: a first report from an Iranian referral pediatric 
Hospital

55

spp. (28%)). The demographic data of patients with can-
diduria was shown in Tab.  I. Candiduria was found in 
66 girls (32%) and 143 boys (68%). The majority of ca-
diduria infection was seen in patients less than 5 years. 
Forty-one percent of reported infection was in patients 
between 1 month and 1 year, 24% in neonatant and 24% 
in patients 1 to 5 years (Tab. I).
The highest frequency of cadiduria was seen in patients 
who had been hospitalized over a month (73 cases, 
35%), between 2 weeks to 1 month (57 cases, 27%), be-
tween 5 day to 2 week (52 case, 25%) followed by 27 
cases (13%) that were hospitalized less than 5 day. 
The highest frequency of cadiduria was seen in patients 
who received more than 2 antibiotics (37%) or more 
than 3 antibiotics (24%) during their hospitalization 
(Tab. I).

The majority of children with candiduria were hospi-
talized in ICUs (pediatric intensive care unit (24.5%), 
neonatal intensive care unit (12%), and coronary care 
unit (10%) (Tab. I). Among underlying diseases, the 
highest frequency belonged to cardiovascular dis-
order (18%), respiratory diseases (10%), anomaly 
of urinary tract (10%), UTI or nephrogenic disease 
(10%), Gastrointestinal and liver diseases (9%), in-
fectious diseases (8.5%) and neurologic disorders 
(8.5%) (Tab. II).
Among all patients, 38 (18%) and 25 (12%) had central 
catheter and urine catheter, respectively.
Diaper rash and oral thrush was reported in 70 (34%) 
and 12 (6%) of patients, respectively. In addition, 25 
cases (12%) had genital anomalies and candidemia 
was present in 5 cases (2%). Thirty- four patients 
(16%) were treated with systemic antifungal drugs. 
Fluconazole was prescribed for 23 cases (11%), 
clotrimazol for 16 patients, nistatin for 12 cases and 
amphotericin B for 7 cases. Four cases were treated 
with combination of fluconazole and amphotericin B 
and the others did not receive any treatment for their 
infection.

Discussion

In the present study, candiduria was diagnosed in 4.3% 
of the patients with UTI. It has been reported that 11 
to 52% of nosocomial urinary tract infections (UTIs) 
are caused by Candida spp.  [6-11]. Increased age, fe-
male sex, antibiotic use, urinary drainage devices and 
prior surgical procedures are considered as risk factors 
for candiduria  [12, 13]. Although females have higher 
risk for developing candiduria, In our study, similar 
to Jain et al. report, candiduria was more common in 

Tab. I. Demographic data of patients with candiduria.

    N %
Sex Male 143 68

Female 66 32
Age Neonate 49 24

1 month to 1 year 86 41
1 year to5year 50 24
6year to10year 13 6
11year to15year 11 5

Ward PICU 51 24.5
Urology 30 14
NICU 26 12
Surgery 21 10
CICU 20 10
Gastroenterology 14 7
Rheumatology 10 5
Nephrology 10 5
Infectious 9 4
Neonatal 6 3
Cardiology 5 2
Emergency 4 2
Oncology 2 1
Neurology 1 0.5

Duration of 
hospitalization

<5 days 27 13
5-10 days 27 13
10-15 days 25 12
15-30 days 57 27
>30 days 73 35

Antibiotic 
usage

No 14 7
2 or more antibiotic 78 37
3 or more antibiotic 51 24
Cephalosporins 37 18
Meropenem 8 4
Penicilin 7 3
Piperacillin/tazobactam 4 2
Vancomycin 1 0.5
Aminoglycoside 1 0.5
Others 8 4

PICU: Pediatric intensive care unit, NICU: Neonatal intensive care unit, 
CICU: Cardiovascular Intensive Care Unit.

Tab. II. Underlying diseases of patients with candiduria.

Diagnosis N %
Cardiovascular disease 37 18
Respiratory disease 22 10
Anomaly of urinary tract 21 10
UTI or nephrogenic disease 21 10
Gastrointestinal and liver diseases 19 9
Infectious disease 18 8.5
Nervous system 18 8.5
Neurosurgery 15 7
Metabolic diseases 8 4
Rheumatologic disease 7 4
Endocrine diseases 7 4
Immunodeficiency 4 2
Leukemia or Lymphoma 3 1
Prematurity and RDS 3 1
Other blood diseases 2 1
Surgical-site infections 2 1
Others 2 1
Total 209 100

UTI: Urinary Tract Infections, RDS: Respiratory Distress Syndrome.
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males (68%) than females (32%)  [14]. Candiduria has 
been dramatically increased among hospitalized patients 
especially among those patients with indwelling drain-
age devices [15, 16]. In our study, long-term indwelling 
urethral catheters or other urinary drainage devices were 
present in 40% of patients and all of the patients with 
candiduria had a known underlying illness. A study per-
formed by Platt et al. showed that 26.5% of all urinary 
infections related to indwelling catheters were caused by 
fungi [15]. Philips et al. reported that Candida spp. were 
responsible for 25 of 60 (42%) UTI in infants admit-
ted to a neonatal intensive care unit [17]. The frequency 
of candidemia in our study was 2% that was less than 
Philips et al. study that reported 52% [17]. Our result, 
confirm the Binelli et al. report which was reported that 
in the majority of patients the urinary tract was not the 
source of candidemia [16].
It has been reported that the prevalence of candiduria 
in the ICU population is increasing ranges from 19 
to 44% of urine specimens depending upon different 
population and definition of candiduria [18-20]. Can-
diduria and candidemia occur commonly in neonatal 
and pediatric ICUs and particularly in premature in-
fants  [12, 17, 21-25]. Candida spp. were the patho-
gens identified in 42% of hospital-acquired urinary 
tract infections in a neonatal intensive care unit [17]. 
In this study, the majority of children with candiduria 
were hospitalized in ICUs (PICU (24.5%), NICU 
(12%), CICU (10%). The higher number of candiduria 
cases in patients of ICUs might be due to concurrent 
factors that contribute to the selection of these patho-
gens such as underlying diseases, immunodeficiency, 
and multiple manipulations by health care personnel 
and altered bacterial flora as well as use of antibiotics 
and long hospital stay [18, 19].
Use of antibiotics consider as a chief risk factor to de-
velop Candida urinary tract infection [26]. In our study, 
the highest frequency of cadiduria was seen in patients 
who had received more than 2 antibiotics and more than 
3 antibiotics during their hospitalization; 
Although C. albicans is frequently reported as the most 
prevalent species infecting the urinary tract  [16], non-
albicans Candida spp. which better adapted to the uri-
nary tract environment accounted for more than 50% of 
urinary Candida isolates [13, 27]; consequently, identi-
fication of Candida spp. isolates as well as monitoring 
and providing feedback regarding antifungal resistance 
is suggested. In addition, the strategic goals to optimize 
antimicrobial use including optimizing choice and dura-
tion of empiric therapy as well as monitoring and pro-
viding feedback regarding antibiotic resistance are rec-
ommended.
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Introduction. Malaria still constitutes a serious public health 
problem in Nigeria despite control efforts. The use of Insecticide 
Treated Net (ITN) has been proven to be an effective preventive 
modality in the control of malaria but its utilisation has been 
shown to be low. This study assessed the ownership and utilisa-
tion of ITN in Igbo-Ora, a rural community in Ibarapa Central 
Local Government Area (LGA) of Oyo State, Southwest Nigeria.
Methods. A descriptive cross-sectional survey among female 
caregivers of under-five children and pregnant women was con-
ducted using semi-structured interviewer-administered question-
naire. Data were analyzed using SPSS version 16.
Results. Among 631 respondents that participated, 84.9% were car-
egivers of under-five children. Mean age was 27.7 ± 6.3 years with 

53.4% between 20-29 age group. Majority, 91.1% had at least pri-
mary education, 60.2% were traders and 69.7% were married. Most 
respondents, 71.8% had at least one type of mosquito nets. Among 
those that had, 85.4% had window/door net, 25.2% untreated mos-
quito net while only 15.5% had ITN. Overall, 11.1% of the respond-
ents had ITN among which 78.6% had ever slept under an ITN. 
Among those that had ever slept under an ITN, slightly less than half, 
49.1% slept under an ITN the previous night. Less educated respond-
ents were five times more likely to use ITN (95% CI = 1.24-21.28). 
Conclusions. This study revealed very low ownership and utilisa-
tion of ITNs. There is need to improve on the knowledge of com-
munity members of the relevance of ownership and utilisation of 
ITN in malaria prevention. 
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Summary

Introduction

Malaria still constitutes a serious public health problem 
in Nigeria. Malaria is endemic in the poorest countries in 
the world, causing 400 to 900 million clinical cases and 
up to 2.7 million deaths each year [1]. More than 90% of 
malaria deaths occur in Sub-Saharan Africa, resulting in 
an estimated 3,000 deaths each day. Almost all the deaths 
are among children younger than five years of age. Other 
high-risk groups include women during pregnancy, non-
immune travelers, refugees and other displaced persons, 
and people of all ages living in areas of unstable malaria 
transmission  [2]. In highly endemic countries, malar-
ia poses a serious danger to pregnant women and their 
unborn children. Malaria in pregnancy causes maternal 
anaemia, miscarriage, and low birth weight. In endemic 
countries, it is the leading cause of maternal mortality and 
one of the primary causes of neonatal deaths [1, 2].
In Nigeria, malaria is the leading cause of under-five 
mortality contributing 33% of childhood deaths and 
25% infant mortality. As a child will typically be sick of 
malaria between 3-4 times in one year, the disease is a 
major cause of absenteeism in school aged children, thus 
impeding their educational and social development [3]. 

Several global and regional attempts have been made 
at controlling the disease in the past with little success 
as a result of ineffective strategies used and insufficient 
resources. However, the most recent launching of Roll 
Back Malaria initiative has generated a lot of resources 
for the control of the disease with simple and cost ef-
fective interventions, with special focus on the most at 
risk. At the malaria summit hosted by Nigeria in 2000, 
African Heads of States made a declaration to halve the 
burden of malaria by the year 2010. One of the targets 
set for the first five years was to ensure that 60% of the 
vulnerable groups, children under five years of age and 
pregnant women, have access to and sleep under insec-
ticide treated nets (ITNs) [3, 4] and to have 80% of this 
group covered by ITNs by 2010 [5].
Insecticide treated nets reduce human contact with mos-
quitoes and are effective malaria prevention interven-
tion. ITNs have been shown to reduce severe disease 
due to malaria in endemic regions and reduce all-cause 
mortality by approximately 20%. Studies of ITN effec-
tiveness suggest a reduction in malaria episodes by 45 
to 50% [6-10].
Despite the knowledge that ITNs are effective in the 
prevention of malaria, ITN coverage and utilisation still 



Insecticide-treated net ownership and utilization

59

remain low in many African countries [11]. Fewer than 
10% of children and pregnant women regularly sleep 
under ITNs in most malaria endemic regions  [12, 13]. 
In Uganda Demographic and Health Survey (UDHS), it 
was estimated that only 13% of households in Uganda 
owned a mosquito net and 8% of under-fives usually 
used them [14]. 
The 2003 National Demographic Health Survey in Nige-
ria reported a 12% household ownership of any net and 
2% of ITN; under-five children’s utilisation of ITN was 
1.2% while 5.9% of them used any net. Netmark [15], 
a United States Agency for International Development 
(USAID) funded project, reported overall household 
ownership of any net of 12% in 2000 and 27% in 2004 
while ITN ownership increased from 0 to 9%. Similar 
finding was also reported by Oresanya et al  [3] with 
overall ownership of any net of 23.9% and 10.1% own-
ership of ITN. 
Few studies have documented household net coverage 
and utilisation in Nigeria. Most of the published stud-
ies available were conducted in other malaria endemic 
countries in Sub-Saharan Africa and the few published 
studies in Nigeria were from the urban centres of other 
states. This study therefore aimed at assessing owner-
ship and utilisation of ITN among under-5 caregivers in 
a rural community in Southwest Nigeria. 

Methods

The study was conducted at Igbo-Ora, a rural community 
and headquarters of Ibarapa Central Local Government 
Area of Oyo State, Southwest Nigeria. It has a population 
of about 60,000 and it is located about 80 Km west of 
Ibadan, approximately 20km east of Eruwa, 32 Km from 
Abeokuta and 128km from Lagos. Igbo-Ora is divided in-
to six census areas with each census area subdivided into 
enumeration areas (a total of 62), each with an average 
population of 600 people. Individual enumeration area 
is further divided into compounds; each compound has 
about 100 women in the reproductive age group.
The study population comprised of female caregivers of 
under-five children and pregnant women in their repro-
ductive age (15-49 years), who have been resident in the 
community for a minimum of one year. 
A descriptive community based cross-sectional sur-
vey was conducted using multistage cluster sampling 
technique was used to select participants. A minimum 
sample size of 126 was estimated using Leslie and Kish 
formula for estimating sample size for cross sectional 
study at 10.1% prevalence for ITN ownership [3], 95% 
confidence interval, 90% power, 5% precision and 10% 
non-response rate; this was adjusted by a factor of two 
for clustering effect. Three enumeration areas were se-
lected by balloting from each of the six census areas. 
Two compounds were then selected from each of these 
enumeration areas by balloting. All the eligible and con-
senting caregivers of under-five children and pregnant 
women in the households within the selected compounds 
were subsequently interviewed.

A semi-structured interviewer-administered question-
naire consisting of five sections was used to obtain in-
formation on socio-demographic characteristics and 
ownership and utilisation of ITN. The questionnaire was 
translated to Yoruba, the predominant local language in 
the community, in order to enable proper understanding 
by respondents and back-translated to English to ensure 
that the original meaning was retained. This question-
naire was pre-tested among caregivers of under-five 
children and pregnant women in Idere, the second town 
in Ibarapa Central LGA. The questionnaires were ad-
ministered by four trained research assistants. 
Data obtained was entered, cleaned and analyzed using 
the Statistical Package for Social Sciences (SPSS ver-
sion 16). Frequency tables were generated. Mean and 
standard deviation were computed. Univariate analysis 
between dependent variables and independent variables 
was also explored. Associations between variables were 
tested with Chi-square and Fischer’s Exact test for quali-
tative variables. Level of statistical significance of 5% 
was used. Multivariate logistic regression analysis was 
done to identify factors predicting adequate use of ITN 
in malaria prevention in the study population. 
Ethical clearance and approval was obtained from the 
Oyo State Ethical Review Committee. Informed verbal 
consent was also obtained from individual research par-
ticipant during data collection. The respondents were 
given the right to refuse to take part in the study as well 
as to withdraw any time during the interview. Privacy 
and confidentiality were maintained throughout the 
study. Participants were made to understand that their 
participation in the study will contribute towards future 
policy making and assist in the design of programmes 
that will help to improve utilisation of ITN in Nigeria.

Results

A total of 631 respondents were interviewed. Among 
these, majority, 536 (84.9%) were caregivers of un-
der-five children. The mean age of respondents was 
27.7 ± 6.3 years with a little above half, 53.4%, between 
20-29 years age. Majority (96.8%) was of Yoruba eth-
nic group and more than half, 57.6%, were Muslims. 
Most respondents, 69.7%, were married and living with 
their spouses. A larger proportion, 71.9%, of those that 
were married was in a monogamous relationship. Over-
whelming majority, 91.1%, have at least primary educa-
tion while trading 60.2% formed the largest occupation 
group. The median average income was N5,000. Most 
respondents, 64.7%, earned less than N10,000 monthly. 
Only 8.4% earned N30,000 and above (Tab. I).
Tab. II shows respondent ownership of mosquito nets 
and by type. Most respondents, 71.8%, had mosquito 
nets and most of them, 75.1%, had only one. Among 
those that had, 85.4% had window/door net, 25.2% ordi-
nary mosquito net while only 15.5% had ITN. 
Overall, 70 (11.1%) of the respondents had ITN among 
which 55 (78.6%) had ever slept under an ITN. Among 
those that had ever slept under an ITN, slightly less than 
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half, 49.1% slept under an ITN the previous night. Also, 
among the respondents that owned ITN, 92.9% reported 
that their under-five children had ever slept under an ITN 
while 43.1% of them stated that their under-five children 
slept under it the previous night. See Tabs. II and III.
Tab. IV shows respondents’ socio-demographic char-
acteristics and utilisation of ITN at least once. Signifi-
cantly higher proportion, 75%, of respondents with low 
level of education utilized ITN compared with 35.9% 
with high level (p < 0.05). There was no significant asso-
ciation between utilisation of ITN and age group, mari-
tal status, family type, occupation, average income, total 
number of children as well as under-five children. The 
knowledge of cause of malaria was statistically signifi-
cant with utilisation of ITN. Higher proportion, 63% of 
respondents with good knowledge of cause of malaria 

used ITN last night compared with 32.1% with poor 
knowledge (p < 0.05). Higher proportion of those with 
good knowledge of ITN in malaria prevention also used 
ITN compared to respondents with poor knowledge but 
was not statistically significant (p > 0.05).
Tab. V shows predictors of utilisation of ITN. The 
model included age, educational level and knowledge of 
cause of malaria. Only the level of education was found 
to be a significant predictor of ITN utilisation. Respond-
ents with low educational status were significantly more 
likely (OR = 5.00; 95% CI = 1.24-21.28; P = 0.02) to use 
ITN. Respondents < 30 years of age were more likely 
(OR = 3.13; 95% CI = 0.92-10.87; P = 0.07) to use ITN 
compared to those of ≥ 30 years, but the association was 
not statistically significant.

Tab. I. Socio-demographic characteristics of the respondents (N = 631).

Socio-demographic
Characteristics

Number 
(n)

Percentage
(%)

Respondent
Pregnant
Under-five caregiver
Both

65
536
30

10.3
84.9
4.8

Age group
< 20
20-29
30-39
≥ 40

36
337
230
28

5.7
53.4
36.5
4.4

Religion
Christianity
Islam

268
363

42.5
57.6

Ethnic group
Yoruba
Igbo
Hausa
Others

611
7
5
8

96.8
1.1
0.8
1.3

Marital status
Single
Co-habiting
Married, living together
Married, living alone
Separated
Divorced

30
85
440
67
8
1

4.8
13.5
69.7
10.6
1.3
0.2

Family type
Monogamous
Polygamous

454
177

71.9
28.1

Level of education
No formal education
Primary
Secondary
Tertiary

56
206
275
94

8.9
32.6
43.6
14.9

Occupation
Trading
Civil servant
Farming

380
78
15

60.2
12.4
2.4

Monthly income (N)*
< 10000
10000-19999
20000-29999
≥ 30000

408
107
63
53

64.7
17.0
10.0
8.4

*As at the time of data collection, $1= N150.
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Discussion

This study evaluated the ownership and utilisation of 
ITN among caregivers of under-five children and preg-
nant women in Ibarapa Central Local Government Area 
(LGA) of Oyo State. 
Over three quarters of the respondents in the study were 

of the opinion that ITN was useful in malaria prevention 
and majority thought ITN was useful in preventing mos-
quito bites and killing mosquitoes. The observed ITN 
awareness level in the study is similar to that found in 
other parts of the continent [16, 17]. However, a Ugan-
dan knowledge, attitude and practice survey reported a 
very low level of awareness  [18]. The sources of ITN 

Tab. II. Respondents’ ownership of mosquito nets by type.

Variable
Number 

(n)
Percentage 

(%)
Owned any mosquito net (N = 631)
Yes
No

453
178

71.8
28.2

Number of mosquito nets owned (N = 453)
1
2
3

340
105
8

75.1
23.2
1.8

Types owned* (N = 453)
Window/door net(s)
Ordinary mosquito net(s)
(Untreated)
ITN(s)

387
 114
 70

85.4
 25.2
 15.5

*Multiple response

Tab. III. Ownership, source and utilisation of ITN. 

Variable
Number 

(n)
Percentage 

(%)
Owned ITN (N = 631)
Yes
No

70
561

11.1
88.9

Number of ITN owned (N = 70)
1
2
3

63
6
1

90.0
8.6
1.4

Source of ITN (N = 70)
Bought
Given free
Both

22
47
1

31.4
67.2
1.4

Ever slept under ITN (N = 70)
Yes
No

55
15

78.6
21.4

Slept under ITN last night (N = 55)
Yes
No

26
29

49.1
50.9

Reasons for non-use last night (N = 29)
Discomfort
Difficult to hang
Waiting for delivery
No reason

5
7
5
12

17.2
24.2
17.2
41.4

If no, last time slept under ITN (N = 29)
≤ 7 days
 8 – 29 days
≥ 30 days

5
4
20

17.2
13.8
69.0

Under-five children ever slept under ITN (N = 70)
Yes
No

65
5

92.9
7.1

Under-five children slept under ITN last night (N = 65)
Yes
No

28
37

43.1
56.9
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information were health education sessions from health 
workers and radio programs similar results were ob-
tained in Ethiopia [19]. Another study carried out in the 
central part of Nigeria by Blackburn et al.  [20] identi-
fied traditional birth attendants as the major source of 
information about ITN. This may be because level of 
education in this part of the country is lower than that 
in the southern part of the country where our study was 
carried out.
Despite the high level of awareness documented in this 
study, ownership of ITN was extremely low. Among 
the few that possess ITNs, less than half of the moth-
ers and children slept under the ITN the previous night. 
Reasons given for non-use include discomfort due to 
heat, difficulty in hanging up the nets and among the 
pregnant respondents some said they were waiting to 
deliver before they started using the nets as they felt it 
will be more beneficial to the newborn. Similar results 
were documented by Baume et al. [21] for Nigeria in his 
study of the use of bed nets in various parts of Africa and 
Oresanya et al. [3] in his study on utilisation of ITNs by 
under-five children in Nigeria. 
This study reported that those with low education are 
significantly more likely to use ITN, suggesting that ed-

ucation does not necessarily translate to utilisation. This 
may be because of the perceived vulnerability which is 
higher among the poor or those with little or no educa-
tion. Such may be compelled to use ITN because of the 
limited options left to them when the child gets sick. So 
it is likely that community with low income and educa-
tion as documented in this study will sleep under an ITN 
once it is available to them. However, this finding did 
not support an Ethiopian study [22] where higher educa-
tion was reported to be significantly associated with use 
of ITN. This may be due to the fact that the Ethiopian 
study was conducted in an urban area. 
Reasons given for the use of ITN in the study include 
keeping mosquitoes and flies away, malaria prevention, 
to keep rodents away and for fishing. Other advantages 
mentioned include protection against other bugs and 
avoiding roof debris falling on the bed and provision of 
warmth during the cold season. Similar findings were 
documented in a study carried out in Ghana [17]. In the 
study, majority of the respondents said they would like 
to sleep under the ITN and that it was comfortable and 
there were no cultural limitations to its use. Respond-
ents’ perceived disadvantages of bed nets include dis-

Tab. IV. Association between socio-demographic characteristics and utilisation of ITN.

Respondents’ socio-demographic 
characteristics and other factors

Utilisation of ITN 
 Yes, n (%) No, n (%) X2 p-value

Age group
< 30 years
≥ 30 years

15 (60.0)
11 (36.7)

10 (40.0)
19 (63.3)

2.98 0.08

Marital Status
Never married
Ever married

2 (50.0)
24 (47.1)

2 (50.0)
27 (52.9)

Fischer’s Exact test = 1.00

Family type
Monogamous
Polygamous

18 (45.0)
8 (53.3)

22 (55.0)
7 (46.7)

0.30 0.58

Level of education
Below secondary (Low)
Secondary (high)

12 (75.0)
14 (35.9)

4 (25.0)
25 (64.1)

6.96 0.01

Occupation
Employed
Unemployed

21 (42.9)
5 (83.3)

28 (57.1)
1 (16.7)

Fischer’s Exact test = 0.09

Average income
< 10000
10000-19999
≥ 20000

16 (59.3)
4 (33.3)
6 (37.5)

11 (40.7)
8 (66.7)
10 (62.5)

3.11 0.21

No. of children
< 3
≥ 3

11 (42.3)
15 (51.7)

15 (57.7)
14 (48.3)

4.49 0.49

No. of under-fives
< 2
≥ 2

14 (42.4)
12 (54.5)

19 (57.6)
10 (45.5)

0.78 0.38

Knowledge of cause of malaria
Poor
Good

9 (32.1)
17 (63.0)

19 (67.9)
10 (37.0)

5.24 0.02

Knowledge of prevention of malaria
Poor
Good

15 (50.0)
11 (44.0)

15 (50.0)
14 (56.0)

0.20 0.66

Knowledge of ITN in malaria prevention
Poor
Good

2 (25.0)
24 (51.1)

6 (75.0)
23 (48.9) Fischer’s Exact test = 0.26
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comfort due to heat, chemical smell, and the need to 
mount the nets daily. Similar results were obtained by 
Blackburn [20] in a study carried out in the central part 
of Nigeria.
Less than a third of the respondents felt that ITNs were 
available. This may grossly affects utilisation of ITN. 
In a study conducted in selected malaria prone area in 
Ethiopia, utilisation of ITN was high because of free 
distribution of ITNs by the Ministry of Health to com-
munity members. The resultant mean utilisation rate of 
ITNs based on the history of sleeping under nets in the 
previous night was 81.6% [23]. 
 Among respondents who had ITN, more than half were 
given free of charge at ANC and infant welfare clinics. 
This is higher than what was reported by Yared et al [22] 
who stated that only 3.8% of the respondents obtained 
their ITN free of charge in a study done in Western 
Ethiopia. Several other studies focusing on who uses 
the household net were intervention studies where nets 
were given free and it was documented that adults were 
slightly more likely than young children to use an ITN. 
Similarly, Baume et al, in a multi-country study, identi-
fied the health facility as the major source from where 
ITNs were obtained [21]. 

Conclusions

This study has generated information on ownership and 
utilisation of ITN in a rural community in Southwest 
Nigeria where ownership and utilisation were found to 
be very low among the respondents. There is need to 
improve on the knowledge of community members with 
regards to the importance of ITN in malaria prevention 
and enhance ownership and utilisation. This could be 
done through free ITN distribution to community mem-
bers in order to achieve the MDG goals relating to ma-
laria control especially among the vulnerable groups. 
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Objective. To study the knowledge and practice of hand washing among 
mothers and children of shikharchandi slum of Bhubaneswar, Odisha 
and to recommend possible measures to improve the current practices.
Methodology. Present cross-sectional study was carried out in 
the Shikharchandi slum located in the Bhubaneswar city of Orissa 
state in India. 150 women and 80 children were interviewed. Chil-
dren questionnaire were prepared to suit to their age and accord-
ing to local context. Components of sanitation like food handling 
and hand washing were covered in this questionnaire. 
Results. Hand washing before preparing food is being practiced 
by 85% of women. Of all women interviewed, 77% wash hands 
before serving food. Only 15% children said soap was available 
in their school to wash hands. Out of total children interviewed, 
76% told that their teachers tell about sanitation and hand wash-

ing in the class. Only 5% children told they were consulted by 
doctor/health worker during last 3 months. As many as 81% 
children told that they wash their hands before taking food and 
19% children said they take their food without washing hands. 
Though most of the children told that they wash hands before tak-
ing food, but only 17.5% told that they use soap for hand washing. 
Only 29% children told that their teachers check hand washing in 
school. When asked about critical timing of hand washing, 44% 
children told about at least two critical timings and 56% were 
unaware about the critical timings of hand washing. 
Conclusion. Inadequate knowledge on this among our study par-
ticipant is a point of concern. Systematic integration of health and 
hygiene education in schools through curricular modifications 
could be an appropriate strategy. 
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Summary

Introduction

Communicable diseases continue to be the major con-
tributor to global morbidity and mortality [1]. Sixty two 
percent and 31 % of all deaths in Africa and south-Asia, 
respectively are due to infectious diseases [2]. According 
to WHO estimates, 3.8 million children aged less than 
five die each year from diarrhea and acute respiratory 
tract infections [3]. An estimated 88 percent of diarrheal 
deaths worldwide are attributable to unsafe water, inad-
equate sanitation and poor hygiene [4]. Clean water and 
hand-washing are viewed as the most cost effective in-
tervention for preventing diarrheal diseases [5]. Various 
studies have highlighted that simple act of hand-washing 
and basic hygiene behavior could prevent diarrhea, acute 
respiratory infection and skin infections  [6,7]. Despite 
much evidence supporting the effectiveness of personal 
hygiene behavior, they are yet to be practiced widely. 
It is observed that young children and their mothers in 
developing countries fail to wash their hand adequately 
after fecal contact [8]. Magnitude of the problem is more 
in urban slums with reduced access to safe water and 
sanitation. 
Children from poorest urban are three times more likely 
to die before the age of five than children from wealthiest 
urban and rural areas [9]. A study conducted in Mumbai 
slum shows that 30% of all morbidity can be accounted 

for by water related infection [10]. Understanding usual 
hand-washing is an important baseline assessment for 
any programme intended to improve sanitation, hand 
hygiene and water quality. However, there are limited 
data that have assessed the hand hygiene behavior of 
children and their mothers particularly in slums.
Keeping this in view the present study was taken up to 
understand the knowledge, attitude and practices relat-
ing to hand-washing of urban slum children and their 
mothers. The objective of the study was to access hand-
washing behavior among the participants so as to identify 
and overcome barriers to proper hand hygiene practices.

Methodology

The present cross-sectional study was carried out in the 
Shikharchandi slum located in the Bhubaneswar city 
of Orissa state in India. Sikharchandi slum is author-
ized and the largest slum of the city with 1,500 hun-
dred household and total population of around 6,000. 
It was decided to take 10% of all households for the 
study purpose. Thus a total of 150 households were se-
lected. This slum is divided into three clusters. There 
are total 600 households each in cluster one and cluster 
three and 300 households in cluster two. Stratified ran-
dom sampling was carried out to select the households 
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from each of these three clusters proportionately. For 
the study 10% of households are selected from each 
cluster. Total selected houses were 60 households each 
from cluster one and three and 30 households from 
cluster two. 150 women and 80 children were inter-
viewed. Children between age group of 6 to 12 were 
separately interviewed. Questionnaire was prepared by 
adopting the theme of core questionnaire on sanitation 
by WHO and EHP. Semi structured questionnaire was 
developed which was suitable to local context. Chil-
dren questionnaire were prepared to suit to their age 
and according to local context. Components of sanita-
tion like food handling and hand washing were covered 
in this questionnaire. The questionnaire was pretested 
in non study area and necessary changes were made ac-
cordingly. Data was entered in MS Excel and analyzed 
using statistical software SPSS Version 17.0. Verbal 
consent was taken before interview of mothers and 
they were well informed about purpose of the study 
and confidentiality. Verbal consent of parents was tak-
en prior to interview of children.

Results

A total of 150 participants were selected for study, out 
of which 36% were having the BPL card. Mean age of 
women participant was 31 years and the range was from 
17 to 55 years. Participants were comprised of all castes, 
24% of them belong to SC, 7% were from ST commu-
nity, 48% belongs to OBC and 21% belongs to other 
caste. Main languages spoken in the community were 
Oriya, Telugu, Hindi and Bengali. Out of all households 
interviewed, 55% live in kaccha house and 45% live in 
pakka house; 30% families lived in single room, 49% 
living in two room house and 21% lived in more than 
two room house; 63% were from Orissa and 37% were 
migrated from neighboring states like 27% were mi-
grated from Andhra Pradesh, 9% were migrated from 
West Bengal and 2% are migrated from Bihar. Partici-
pants are grouped as housewives and working women. 
Working women were either skilled or unskilled profes-
sion. Pre-primary teacher, ASHA, tailor were labeled as 
skilled workers. Those who are working as daily laborer, 
maid servant, sari seller, vegetable seller and rag pickers 
were grouped as unskilled workers. Among participants 

Tab. I. Demographic Characteristics of participant (Mother).

S. No. Characteristics Response  Number Percentage (%)

11 BPL Cards
Yes 54 36
No 96 64

22 Education
Literate 80 53
Illiterate 70 47

43 House
Rent 53 35
own 97 65

54 Household condition
Kutcha 83 55
Pakka 67 45

65 Rooms in house
Less than 2 45 30

Two 74 49
More than two 31 21

76 Caste

SC 36 24
ST 10 7

OBC 72 48
Other 32 21

87 Language

Oriya 76 51
Hindi 19 13

Telugu 52 34
Bengali 3 2

98 Native state

Orissa 94 63
Andhra Pradesh 41 27

West Bengal 13 9
Other states 2 1

19 Size of family
Less than 5 91 61

6 to 9 48 32
10 and above 11 7

110 Income(in rupees/month)
Less than 5000 33 22
5000 to 10000 86 57
Above 10000 31 21

111 Occupation
Housewife 57 38

Skilled* 14 9
Unskilled** 79 53
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38% are housewives, 9% were skilled workers and 53% 
were unskilled workers. Twenty two percent households 
have income less than 5,000 rupees per month, 57% 
households earn 5,000 to 10,000 rupees per month and 
remaining 21% households have monthly income more 
than 10,000 rupees (Tab. I). 
Hand washing before preparing food is being practiced 
by 85% of women. Still 15% reports that they were not 
practicing hand washing. Of all women interviewed, 77% 
wash hands before serving food. When asked about who 
serves, 43% reported that mother serves the food while in 
42% families children take food themselves and remaining 
15% told other members like grandmother, sister or aunt 
serves the food (Tab. II). When asked about availability 
of soap in school, 15% children said soap was available in 
their school to wash hands but for 85% students soap was 
not available in school to wash hands. Out of total chil-
dren interviewed, 76% told that their teachers tell about 
sanitation and hand washing in the class while 24% told 
that their teacher doesn’t tell about sanitation and hand 
washing. Only 5% children told they were consulted by 
doctor/health worker during last 3 months. As many as 

81% children told that they wash their hands before tak-
ing snacks in school and 19% children said they take their 
snacks without washing hands. Though most of the chil-
dren told that they wash hands before taking snacks in 
school, but only 17.5% told that they use soap for hand 
washing. Only 29% children told that their teachers check 
hand washing in school. When asked about critical tim-
ing of hand washing, 44% children told about at least two 
critical timings and 56% were unaware about the critical 
timings of hand washing. 

Discussion

In this study of urban slum mothers we assessed the knowl-
edge attitude and practices of hand hygiene. Of the mother 
surveyed, seventy two percent were found to practice hand 
washing by soap after defecation. This is lower than the 
WHO study where they found this was practiced by 84% 
women. The lower level could be due to non availability 
of soap and decreased perceived susceptibility to diarrhea. 
Although, 96% of the women were of the opinion that hand 

Tab. II. Hand-washing Practices among women. 

S. No Characteristics Options Numbers (%)
11 Hand washing before preparing food Yes

No
128 (85)
22 (15)

22 Hand washing before serving food Yes
No

116(17)
34(23)

33 Hand wash with soap after toilet Yes
No

108(72)
42(28)

44 Use of slipper Yes
No

93(62)
57(38)

55 Hand washing with only water is as good as hand washing with water and soap Yes
No

7(4)
143(96)

Tab. III. Hand-washing Practices among children.

S. No. Characteristics Options Number (%)
1.1 Soap is available in school to wash hands. Yes

No
12 (15)
68 (85)

2.2 Teacher tells about sanitation and hand washing in class. Yes
No

61 (76)
19 (24)

3.3 Visited by health worker/Doctor in school during last 3 months. Yes
No

4 (5)
76 (95)

64 Hand washing before taking food. Yes
No

65 (81)
15 (19)

75 Use soap for hand washing before taking food. Yes
No

14 (17.5)
66 (82.5)

86 Teacher checks hand washing in school. Yes 
No

23 (29)
57 (71)

97 Who enforce to wash hands. Mother
Sister

Other family 
members
teacher

47(59)
20 (25)
18 (22)
23 (29)

18 Tells at least 2 critical time of hand washing. Yes
No

35 (44)
45 (56)

19 Hand washing with soap after toilet. Yes
No

49 (61)
31 (39)
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washing with water and soap is better compared to simple 
hand washing, it is not reflected in their practice. This could 
be explained by the fact that women are not able to link 
infections like diarrhea directly with their own hand wash-
ing behavior. Limited knowledge appears not to be con-
straint in this case. However, the translation of knowledge 
into sustainable behavior needs to be reinforced. Behavio-
ral Intervention aimed to improve hand hygiene practices 
should focus on this important issue should be taken up in 
order to improve the hand hygiene practices of the respond-
ents. Earlier studies by Ray et al. have also highlighted 
similar findings [11]. In our study area 85% of the mother 
use hand washing before preparation of food, which en-
couraging. This differs from the study by Ray SK in two 
communities of eastern India where hand washing was 
not practiced before “preparing food” and after handling 
“raw vegetables” [12]. Another encouraging finding of the 
present study was 77 % women practicing hand washing 
before serving food. These behaviors need to be reinforced 
for preventing Fecal-Oral transmission of infectious agent. 
Use of slippers was found to be practiced by 62% of the 
mothers, which could be taken as satisfactory, considering 
their socio-economic condition. 
Our study additionally explored the knowledge, at-
titude and practices of hygiene among school children 
(6-12 years) from the same households. We attempted 
to find the contextual factors contributing to hand wash-
ing practices of the children. It included both school and 
family level influencers. As many as 81% children prac-
ticed hand washing before taking food out of which only 
17.5% use soap for hand washing. Sixty one percent 
children used soap for hand washing after toilet. This 
could be due to Non or limited availability of soap in 
both school and household. In a similar study on hand 
washing among school children in Colombia, it was ob-
served that only 33.6% of children were washing hands 
with soap before eating and after defecation  [13]. Our 
participants have better hygiene practice which could 
be attributed to increased awareness. There appears to 
be low supervision by the teachers when compared to 
mothers for enforcing hand washing. This might lead 
to decreased motivation among the students for regular 
hand washing. Educating teachers to inculcate hygiene 
behavior among the students is of prime concern. Future 
school based hand hygiene interventions should take this 
into account. Health educators (physician, nurse, health 
worker) play an important role in this regard. Bearing 
in mind that, the school has been recognized as a vi-
tal setting for health promotion, our findings display a 
strong deficit of such initiatives. When asked about at 
least two critical times of hand washing only 44% of sur-
veyed students could answer correctly. In a KAP study 
of hygiene in Ethiopia found that 52% of the students 
have adequate knowledge of proper hygiene, which is 

higher than the present study [14]. Critical times of hand 
washing are crucial in breaking the chain of fecal oral 
contamination, a major cause of diarrheal diseases. Inad-
equate knowledge on this among our study participant is 
a point of concern. Systematic integration of health and 
hygiene education in schools through curricular modifi-
cations could be an appropriate strategy. 
Due to the restricted time period and resource constraint, 
the study was conducted only in one slum and it cannot 
represent the entire situation of the other slums of the 
Bhubaneswar and that of entire state. So the results of 
this study cannot be generalized to the other slums. So it 
is suggested that more similar studies should taken up to 
assess sanitation status of slum areas in future.
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