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A SCHOOL OUTBREAK OF HEPATITIS A IN 
SOUTHWESTERN ONTARIO 

Background 
An outbreak of hepatitis A occurred at a public school in a 

southwestern Ontario town with a population of about 600 in an 
agricultural area located 20 kilometres from the health department. 
The school has a 10-kilometre radius catchment area with a total of 
331 students attending grades kindergarten to grade 8. Between 14 
October and 26 December 1988, 11 pupils developed jaundice. An 
additional 3 cases were identified among children who did not 
attend the school. Diagnosis was confirmed in 6 cases by positive 
serology for anti-HA V IgM. No cases were documented among 
school staff or parents of school children. 

To assess the need for additional control measures, assistance 
was requested by the local Medical Officer of Health from the 
Disease Control and Epidemiology Service, Public Health Branch, 
Ontario Ministry of Health on 6 January 1989. 

The background rate of hepatitis A in this health unit with a 
population of 108,735 (1986 census) was very low, with one case 
reported annually in 1984 and 1985 and none in 1986 and 1987. 
The investigation by the health department of the increased 
number of reports of hepatitis A in the fall of 1988 led to the 
identification of the outbreak at the school. 

Results of the Investigation 
The index case, with onset on 14 October, was a girl in grade 1. 

She lived with her parents and 4 younger siblings, 3 of whom 
(aged 6, 6, and 4 years) had onset of illness 3 to 4 weeks later. The 
family were members of a close-knit religious community. 
Although the 2 affected 6-year-old brothers attended kindergarten 
at the school, they remained at home following onset of jaundice 
in their sister. 

Following illness in the index case, 2 girls, 1 in grade 7 and 1 
in grade 1/2, had onset of illness in early November. A further 8 
children became ill between 5 and 26 December. Six of these were 
students at the school: 3 girls and 1 boy attended grade 1, 1 girl 
was in grade 2, and the fifth girl attended grade 7. The highest 
attack rate was in the grade 1 class (18% or 4/22). The dates of 
onset of the 14 cases in the index health unit outbreak are shown in 
Figure 1. Distribution of these cases by school attendance, grade, 
sex and likely source of exposure to infection is given in Table 1. 

There was no geographic clustering of cases by residence. The 
water supplies to the school and to each household with a case 
were tested several times and were negative for fecal 
contamination. 

As the incubation period of hepatitis A is 2-6 weeks, the 
10-week range over which onset of illness of cases was distributed 
suggested that transmission was person-to-person rather than 
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FLAMBEE D'HEPATITEA DANS LINE ECOLE DU SUD·OUEST 
ONTARIEN 

Contexte 
Une flarnbee d'Mpatite A est emegistree dans une ecole publique 

d 'une agglomeration du sud-ouest ontarien qui compte quelque 600 
habitants dans un secteur rural, a 20 kilometres du service de sante. 
L'ecole a un rayon de recrutement de 10 km etre~it au total 331 eleves 
de la matemelle a la 8e annee. Entre le 14 octobre et le 26 decembre 
1988, 11 e!eves manifestent une jaunisse. Trois autres cas'sont identifies 
chez des enfants qui ne frequentent pas l' ecole. Dans 6 cas, le diagnostic 
est confirme par la positivite de la serologie a J'egard des IgM anti-HA V. 
Aucun cas n'est documente chez le personnel ou les parents d'eleve. 

Le 6 janvier 1989, le medecin-hygiernste local sollicite I' aide du 
Service de lutte contre la maladie et d' epidemiologie de la Direction de la 
sante publique, du ministere de la Sante de !'Ontario, pour determiner si 
des mesures particulieres s 'imposent. 

Dans cette zone sanitaire, qui comprend 108 735 habitants 
(recensement de 1986), le taux d'antecedents d'hepatite A est tres faible, 
1 cas ayant ete signale en 1984 et en 1985, et aucun en 1986 et en 1987. 
L'enquete sur le nombre accru de rapports, menee par le service de sante 
au cours de l'automne 1988, permet d'identifier la flamooe scolaire. 

Conclusions de l'enqu!!te 
Le cas de reference, qui se declare le 14 octobre, conceme une fillette 

de 1 re annee vivant avec ses parents et 4 freres et soeurs plus jeunes, chez 
3 desquels (ages de 6, 6 et 4 ans) la maladie survient 3 a 4 semaines plus 
tard. La famille est membre d 'une communaure religieuse tres unie. 
Meme s' ils sont en maternelle, Jes 2 freres de 6 ans qui sont touches 
res tent a la maison apres I 'installation de Iajaunisse chez leur ainee. 

Suite al' atteinte du cas de reference, la maladie se declare chez 2 
autres ecolieres au debut de novembre (1 de 7e annee et 1 de l/2e). Du 5 
au 26 decembre, 8 autres enfants sont touches; 6 d'entre euxfrequentent 
I' ecole (3 filles et 1 gar\!On de 1 re, 1 fille de 2e et 1 fille de 7e). Le taUX 
d'atteinte le plus eleve est observe en lre annee (18% ou4/22). La Figure 
1 montre Jes dates d'installation des 14 cas de la flambee de la zone 
sanitaire de reference; et le Tableau repartit ces cas selon la frequentation 
scolaire, la classe, le sexe et Ia source probable d' exposition a I 'infection. 

On n' observe aucune grappe spatiale de cas, selon le lieu de residence. 
L'eau de l'ecole et de chaquemaisonnee ayantemegistre un cas est 
analysee a plusieurs reprises et se revele negative pour toute 
contamination fecale. 

Comme l'Mpatite A a une periode d'incubation de 2 a 6 semaines et 
que, dans cette flarnooe, !'installation des cas s'etend sur 10 semaines, on 
pense que Jes cas sont·dus a une transmission de personne a personne 
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Figure 1 
Outbreak of Hepatitis A at an 

Ontario Public School 
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plurot qu 'a une source commune. related to a common source. In 
order to establish if transmission 
was school-based, opportunity 
for exposure to an infectious 
child was carefully ascertained 
for each case. On the basis of 
histories obtained, 6 children 
were likely exposed at school: 
the 4 grade 1 cases who were 
classmates of the index case, and 
the 2 grade 7 girls who were 
lunch monitors for the grade 1 

Distribution of 14 Cases of Hepatitis A by School Attendance, Grade, 
Sex and Likely Source of Exposure I Repartition de 14 cas d'tiepatlte A 
selon la frequentatlon scolarre, la classe, le sexe, el la source probable 
d'exposlllon 

Pour determiner si la transmission 
a eu lieu al' ecole, on verifie 
soigneusement la possibilite d'une 
exposition a un enfant contagieux 
dans chaque cas. D'apres les 
renseignements recueillis, 6 

class. Duties of lunch monitors 
include assisting the younger 
children with their lunches while 
they eat their own. 

Exposure likely occurred 
outside of school for the 
remaining 4 school cases. The 
grade 1/2 case had close contact 
with the index case at Brownies 
in late September and early 
October. The grade 2 case was 
the sister of a grade 1 case who 
had developed jaundice 20 days 

School Cases/Cas scolalres 
Grade/ Female/ Male/ 
Classe Fllles Garqons 
KIM 2 

111'" 4 

212• 

2 

8 3 
Non-School cases/Cas non scolalres 

2 

2 
Total 10 4 

earlier. The 2kindergartencases were brothers of the index case. Two 
of the cases with onset in December did not attend the school but 
were close contacts of the index case and were members of the same 
religious community. Exclusively school-based transmission was 
therefore implicated in 6 of the 10 school cases. In the remaining 4 
school cases, transmission likely occurred outside the school setting. 

Addltlonal Outbreak-Related Cases 
In mid-September, the family of the index case had hosted a 

gathering attended by several related families from the same religious 
community who resided in an adjacent health unit. A pot-luck meal 
had been served. Five of the attending relatives developed jaundice: 3 
girls between mid-October and early November and a 6-year-old boy 
and his father in mid-November. The temporal distribution of these 
cases suggests that the index case in the school outbreak and her 3 
female cousins may have been infected from a common source at the 
gathering and that the later 2 cases resulted from ongoing 
person-to-person transmission within this community. 

None of the families interviewed could recall jaundiced contacts 
during the few months preceding the gathering. Howey er, every 
summer these families have frequent contact with migrant farm 
workers and their families from Mexico, where the incidence of 
hepatitis A is much higher than m Ontario. It is possible that infection 
may have been acquired during contact with this migrant community. 

Comments/ 
Commentalres 
Brothers of Index case/ 
Freres du cas de reference 
Classmates of index case (Index case Included)/ 
Camarades de classe du cas de reference 
(cas de reference lnclus) 
Contact with index case at Brownies/Contact 
avec le cas de rGference aux Jeannettes 
Sister of a grade 1 case/ 
Soeur d'un cas de 1'" annee 
Lunch monitors for grade 1/ 
Survelllantes de lunch en 1'" 

4-year-old sister and 3-year old contact of index 
case/Soeur de 4 ans et contact de 3 ans du cas 
de reference 
13-year-old contact of Index case/ 
Contact de 13 ans du cas de reference 

enfants ont probablement ete 
exposes a 1' ecole: les 4 cas de 1 re 

annee, qui sont dans la classe du 
cas de reference; et les 2 filles de 
76

, qui surveillent la 1 re au 
dejeuner (pendant le lunch, les 
surveillantes et surveillants doivent 
- tout en mangeant eux-memes -
aider les plus jeunes). 

Les 4 autres ecoliers en cause 
ont probablement ete exposes hors 
de l 'ecole. Le cas de la classe 1/2 a 
ete en contact etroit avec le cas de 
reference a des reunions de 
Jeannettes a la fin de septembre et 
au debutd'octobre. Quant au cas 
de 2e, il s'agitde lasoeur d'un cas 
de 1 re qui a developpe une jaunisse 

20 jours plus tot; et les 2 cas de matemelle concement des freres du cas de 
reference. Deux des cas qui se declarent en decembre ne frequentent pas 
l'ecole, mais sont des contacts etroits du cas de reference et appartiennent a la 
meme communaute religieuse. Une transmission exclusivement scolaire est 
done incriminee dans 6 des 10 cas recenses chez des eleves. Dans les 4 autres 
cas de 1 'ecole, la transmission a probablement eu lieu hors du milieu scolaire. 

Cas addltlonnels lies a la flamMe 
A la mi-septembre, la famille du cas de reference donne une reception a 

laquelle assistent plusieurs families parentes membres de la meme communaute 
religieuse, qui habitent dans une zone sanitaire adjacente. Un repas 
communautaire est servi. Cinq des parents qui se sont deplaces font une 
jaunisse: 3 filles, entre la mi-octobre et le debut de novembre; et un garyon de 6 
ans et son pere, a la mi-novembre. D'apres la repartition temporelle de ces cas, 
le cas de reference de la flambee scolaire et ses 3 cousines auraient pu etre 
infectes par une source commune a la reception, et Jes 2 cas ulterieurs seraient 
attribuables a une transmission de personne a personne au sein de cette 
communaute. 

Aucune des farnilles interrogees ne se souvient avoir ete en contact avec un 
cas de jaunisse au cours des quelques mois qui ont precede la reception. Tous 
les etes, ces sujets ont toutefois de frequents rapports avec des travailleurs 
agrlcoles migrants et leurs farnilles, qui viennent du Mexique ou I 'incidence de 
l 'hepatite A est beaucoup plus elevee qu 'en Ontario. L'infection a peut-etre ete 
contractee pendant un contact avec ces migrants. 

226 



Control Measures 
In the school, attention to personal hygiene including diligent 

handwashing after toileting and before eating was emphasized. 
Students in the lower grades were supervised by teachers during 
handwashing. Children were instructed not to share food; activities 
involving food preparation by students for consumption by others 
were postponed until the outbreak was over. 

Lunch monitors were instructed to wash their hands before eating 
their lunch, to eat lunch before supervising the lower grades, to not 
share foods with other students, and to wash their hands following 
their monitoring duties. 

Inununoglobulin (IG) was offered only to close contacts of new 
cases. Wider administration ofIG to casual contacts or classmates of 
cases was not carried out for a number of reasons. School closure over 
the Christmas holiday season assisted in interrupting school-based 
transmission. Additional cases did not occur following the Christmas 
break. By early January, more than 2 weeks had elapsed since the date 
of onset in the last case. In order to provide protection, IG must be 
administered within 2 weeks of exposure. When IG is given to 
infected individuals during the incubation period, anicteric infection 
may result. This instills a false sense of security without limiting the 
spread ofinfection<1

•
2>. Additionally, 5 of the 24 students in grade 1 

had been jaundiced and several others may have had unrecognized 
infection. As a result, the number of susceptible students remaining in 
grade 1 and the likelihood of ongoing transmission were small. 

Discussion 
It is likely that several children with subclinical infection were not 

identified. In the pediatric age group, infection is frequently anicteric, 
with 90% of children aged 4-6 years experiencing no jaundice(::!). In 
this outbreak, a conservative estimate would indicate that at least 10 
additional school children had likely experienced unrecognized, 
anicteric infection. Most of these asymptomatic cases would have 
occurred in the youngest grades. Children with undetected infection 
may have acted as invisible links in the chain of transmission. 

It is notable that the majority of cases in this outbreak were female, 
suggesting that transmission occurred primarily within this sex. 
Transmission occurring primarily within one sex has been described 
in other school outbreaks<4>. Children in lower grades tend to have 
friends of the same sex. This same-sex clustering has potentially 
important implications. In outbreaks where this pattern is observed, it 
may be effective to target additional control measures at the affected 
sex. This must be balanced with the possibility that a greater number 
of asymptomatic infections have occurred among the affected sex, 
resulting in a higher level of immunity among that sex and a greater 
proportion of susceptible children remaining among the unaffected 
sex. In this outbreak, the occurrence at the end of December of the 
first male case at the school could have heralded new cases among 
boys. Transmission may have been prevented by the fortuitous 
Christmas break "excluding" this case at the height of his infectivity. 

It is of interest that in the school-based outbreak there were no 
cases among adults. None of the identified cases occurred among 
diapered children, and this may have limited exposure to adults, who 
are frequently infected during day-care centre outbreaks among 
toddlers(3). Adults may also have less intimate and less frequent 
physical contact with school-age children than do other children, and 
their level of personal hygiene is normally higher. Additionally, adults 
have a higher prevalence of naturally acquired immunity to hepatitis 
A and were afforded passive immunity with IG when their children 
became ill. 

The personal hygiene practices of school-age children are 
generally higher than those of very young children. Caring for 
diapered infants and toddlers has been associated with high rates of 
infection in adults. As a result, outbreaks of hepatitis A in day-care 
centres occur more commonly than school outbreaks, and are reported 

Mesures de lutte 
A l' ecole, on insiste sur I 'hygiene personnelle, notarnment sur I 'importance 

de toujours se laver les mains apres ctre alle aux toilettes et avant de manger. Les 
eleves de petites classes sont supervises par des enseignants pendant le lavage 
des mains. Les enfants sont avertis de ne pas partager leurs lunches; et Ies 
activites au cours desquelles des elev es preparent des aliments devant ctre 
consomrnes par des camarades sont suspendues jusqu' a la fin de la flam bee. 

On donne aux surveillants de dejeuner la consigne de se laver les mains avant 
de manger leur lunch, de manger avant de superviser les petits, de ne pas 
partager de nourriture avec un eleve, et de se laver les mains des Ia fin de la 
surveillance. 

On n' offre de l 'immunoglobuline (IG) qu' aux contacts etroits des nouveaux 
cas. L'adrninistration d'IG n'estpas etendue aux simples contacts ou aux 
camarades de classe des cas pour plus d'une raison, entre autres: la ferrneture de 
l' ecole pour la No~l aide a interrompre la transmission scolaire et aucun nouveau 
cas n' est recense apres les vacances; au debut de janvier, il y a en effet plus de 2 
semaines que le dernier cas s'est declare. Or, pourproreger, l'IG doit ctre 
adrninistree dans les 2 semaines suivant !'exposition. En outre, si elle est 
administree a un sujet infecre pendant la periode d'incubation, elle peut entrainer 
une infection anicterique, ce qui engendre une fausse securite, mais ne freine 
aucunement la propagation de l'infection<1•2). De plus, 5 des 24 eleves de 1 re ont 
eu la jaunisse et plusieurs autres ont peut-ctre eu une infection non reconnue. Par 
consequent, il reste peu d' enfants receptifs en 1 re et la probabilire que la 
transmission se poursuive est faible. 

Discussion 
11 est probable que plusieurs enfants presentant l'infection inapparente n'ont 

pas ete identifies. Chez le groupe pediatrique, l' atteinte est souvent anicterique, 
90% des 4 a 6 ans ne manifestant pas dejaunisse(3

). Dans cette flambee, on 
es time au bas mot qu 'au moins 10 autres ecoliers ont fait une \nfection 
anicterique non reconnue. La plupart des cas asymptomatiques seraient survenus 
dans les petites classes. Les enfants dont I 'infection n' a pas ete decelee ont pu 
servir de maillons invisibles dans la chame de transmission. 

Soulignons que Ies filles representaient la majorire des cas de la flambee, ce 
qui laisse entendre que la transmission s'est pratiquement cantonnee chez ce 
sexe. Ce n' est pas la premiere fois que la transmission se lirnite principalement a 
un sexe au cours d'une f!ambee scolaire<4>. En effet, les elev es des petites classes 
ont ten dance a choisir des amis du mcme sexe qu' eux. Les consequences de 
cette concentration chez un sexe pourraient ctre importantes. Dans des flambees 
presentant une telle caracteristique, il pourrait ctre efficace de prendre des 
mesures additionnelles ciblees sur le sexe touche. Le pour et le contre doivent 
toutefois etre consideres, compte tenu de la possibilite que I' infection 
asymptomatique ait ete plus frequente chez le sexe touche, entramant ainsi la 
hausse du niveau de l'immunite chez ce sexe et l' augmentation de la proportion 
d'enfants encore receptifs chez le sexe epargne. Dans laflambee dont ii est 
question ici, la survenue a la fin de decembre du premier cas scolaire masculin 
pourrait avoir annonce de nouveaux cas chez les gar\)ons. La transmission a 
peut-etre ete evitee par hasard, ce cas masculin ayant ete «exclu»: a point 
nomrne au plus fort de sa contagion en raison des vacances de Noel. 

11 est interessant de noter que la flam bee scolaire n' a pas fait de cas adultes. 
Aucun des cas identifies ne concemait un enfant aux couches, ce qui peut avoir 
limite l'expositlon des adultes, lesquels sont souvent infecres au cours d'une 
flambee chez Jes tout-petits d'une garderie<3>. Comparativement a d'autres 
enfants, les adultes ont peut-ctre aussi des contacts physiques moins intimes et 
moins frequents avec des enfants d'age scolaire; en outre, ils ont genc!ralement 
une meilleure hygiene personnelle. De plus, la prevalence de l 'immunire 
naturelle al 'egard de l 'hepatite A est plus elevee chez les adultes, et une 
immunire passive par IG a ete offerte aqx parents dont les enfants sont tomb&! 
malades. 

Les enfants d'age scolaire ont generalement une meilleure hygiene 
personnelle que les tres jeunes. Le soin d'enfants aux couches et de tout-petits a 
ete associe a des taux eleves d'infection chez les adultes. Par consequent, ii ya 
plus de flambees d'hepatite A en garderie qu'en milieu scolaire, comrne en 
temoigne d' ailleurs la presse scientifique. Le Co mite consultatif national de 
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more frequently in tl!_e literature. Accordingly, the National Advisory 
Committee on Immunization recommends administration of IG to 
attendees, staff and selected family members following the occurrence of 
a single case of hepatitis A in a day-care centre with diapered children. If 
cases occur in a centre not caring for diapered children, IG need only be 
administered to close contacts of the index case. Use ofIG in schools for 
pupils or teachers in contact with a case is not indicated unless "therfl is 
evidence that transmission is occurring in the school or classroom"(:>. 

School-based transmission was identified for less than half of the 
cases in this outbreak, and for the reasons listed above, the anticipated 
benefits of wider administration ofIG were few. Nevertheless, in 
outbreiiks which warrant large-scale administration ofIG, this control 
measure is both safe and cost-effective. Cost-benefit estimates which 
take into account loss of economic productivity in ill adults are 
favourable<3>. 

It has been suggested that school outbreaks may become more 
common as the opportunity for acquisition of inununity at an early age 
decreases due to the low incidence of hepatitis A<4>. Currently, about 
20% of American 20-year-olds and 50% of 50-year olds have detectable 
anti-HA V IgG<6>. fu contrast, in developing countries, up to 95% of 
young adults have detectable antibodies to HA V. 

Outbreaks such as the one described in this report are often difficult 
to identify because of asymptomatic infection and infrequent occurrence 
of cases. Prompt reporting of identified cases is therefore important in the 
identification and management of such outbreaks. 
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l'inununisation recorrunande done une administration d'IG aux enfants inscrits, 
au personnel et 8. certains des contacts familiaux, des la survenue d'un seul cas 
d'hepatite A dans une garderie avec des enfants aux couches. Si l'on decouvre 
des cas dans un centre ou les enfants ne sont pas aux couches, il suffit 
d'administrer des IG aux personnes qui sont en contact etroit avec le cas index. 
Dans les ecoles, l'administration d'IG aux eleves OU aux enseignants en contac_t 
avec un cas n'estindiquee que si la transmission dans l'ecole ou la classe est 
demontree<5>. 

La transmission scolaire n'a ete etablie que dans moins de la moitie des cas 
de la flam bee et, pour Jes raisons susmentionnees, on ne pouvait attendre que 
peu de resultats d'une administration plus generale d'IG. Neanmoins, dans les 
poussees qui appellent I' administration etendue d'IG, lamesure est securitaire 
etrentable. Les estimations des coilts et des avantages tenant comaj>te de la perte 
de productivite economique des adultes malades sont favorables< . 

On a avance que les poussees scolaires deviendront peut-etre plus 
frequentes, puisque la faible incidence de l 'hepatite A reduit la possibilite 
d'acquerir l'immunite en bas age<4>. Aujourd'hui, quelque 20 % des Americains 
de 20 ans et 50% de ceux de 50 ans ont des lgG anti-HA V decelables<6>. Par 
contre, dans les pays en developpement, jusqu 'a 95% des jeunes adultes ont des 
anticorps decelables contre le HA V. 

Les flambees comme celle que nous venons de decrire sont souvent 
difficiles a reconna1tre en raison de I 'infection asymptomatique et de la 
survenue peu frequente des cas d' ot1 l'importance de declarer rapi~ement les 
cas deceles pour leur identification et leur contrOle. 
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Remerclements 
Nous tenons a remercier le personnel infirmier de sante publique du Service 

de Windsor-Essex qui a beaucoup aide li. l'enquete. 

Source: Dr M Naus, MHSc, resident, Medecine communautaire, Universite de 
Toronto, anciennement epidemio/ogiste regional (UCM) aupres de 
la Direction de la sante publique, Ministere de la sante de l' Ontario, 
Toronto; Dr W Everett, MSc, medecin-hygieniste, S Davies, 
infirmiere-surveillante de sante publique, J Coutts, directeur du 
Serviced' inspection de sante pub/ique, Zone sanitaire de 
Kent-Chatham, Chatham, Ontario ( aussi signa/e dans: ODSR, 
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