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Preliminary Report 

MEASLES EPIDEMIC IN WATERLOO REGION, ONTARIO, 
1990-1991 

Background 
Since the licensure of live measles vaccine in Canada in 1963, 

there has been a marked reduction in measles incidence. However, 
major outbreaks have occurred over the last 2 years. In 1989, an 
epidemic occurred in Quebec with over 10,000 cases, resulting in 5 
deaths and 4 persons with meningoencephalitisCll, Since September 
1990, a dramatic increase in measles activity has been reported in . 

/ · ~arious regions in Southem0ntario<2>. This !eIJ,ort describes a measles 
\ 1utbreak in the Regional Municipality. of Waterloo, On~o, from 

September 1990 through June 1991. ,, :~ 

~ 
The Regional Municipality of Waterloo, Vii th a population of 

approximately 348,000 (1988 population estimates); is located in 
Southern Ontario about 100 kilometres west of Toronto. The region 
includes 3 small cities and 4 townships. An estimated 75,000 students 
were enrolled in the 196 schools in this region. The 'immunization of 
School Pupils Act (1982) requires proof of measles immunization or 
valid exemption in order to attend school ii1 Ontario. The School 
Immunization Summary Statistics submitted to the Ontario Ministry 
of Health in 1990 indicated that measles immunization coverage in the 
school student population was 96.8%. 
The Epidemic 

The-annual incidence of measles in the Waterloo Region from 
1980 to 1989 had never excee9ed 13 per 100,000, with an aggregate 
total of 70 cases. A total of 1,184 cases of measles (24.0% 
serologically confirmed) were reported to and investigated by the 
Health Department between September 1990 and June 1991. This 
represents an attack rate of 340.2 per 100,000. The index case in this 
region was a 12-year-old immunized male at a junior high school who· 
developed serologically confirffied measles in September 1990. The 
source of his infection could not be traced. Sporadic cases followed in 
the region, but no direct epidemiologic links could be made between 
this index case and cases in the first few transmission cycles. In late 
December 1990, the number.of cases started to c.limb (Figure 1). 
Case Definition 

For this study, a case of measles was defined as an illness meeting 
the clinical definition (generalized maculopapular rash for at least 3 
days, fever~ 38.3'C, if measured, and at least 1 of the following: 
cough, coryza, or conjunctivitis)<3>. A case was considered 

rologically confirmed if there was the presence of measles specific 
.;Mor a 4-fold rise in IgG complement fixation titre. 
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Rapport prellmlnalre 

EPIDEMIE DE ROUGEOLE DANS LA REGION DE WATERLOO, ONTARIO, 
1990·1991 

Renselgnements de base 
Depuis que l' administration d 'un vaccin vivant contre la rougeole a ete 

autorisee au Canada en 1963, on a observe une baisse marquee d(l )a frequence 
de cette maladie. Toutefois, d'importantes epidemies sont surveriues au cours 
des 2 dernieres annees. En 1989; dans la region de Quebec, la rougeole a 
touch6 plus de 10 000 personnes, avec 5 deces:et 4 cas de . 
meningo-enc6phalite<11. Depuis.septembre 1990; on a emegistre une 
augmentation corisid6rable de l' activite du vitus morbilleux dans divers es 

. regions au sud de l'Ontario<Z), Nous decriions darts le present rapport une 
epidemie de rougeole qui a sevi dans la municipalite regionale deW aterloo, en 
Ontario, de septembre 1990ajuin1991. . 

Cette municipalite, dont la population est d' environ 348 000 habitants 
(estimation datant de 1988), est situee dans le sud de l'Ontario a environ 100 
kilometres a l' ouest de Toronto. Elle englobe 3. villes et 4 cantons. Environ 
75 000 eleves sont inscrits clans les 196 ecoles de la region. En vertu de la Loi 
de 1982 sur l'immunisation des eleves, ces der,niers doivti!lt presenu;r .wie 
preuve de vaccination contre la rougeole ou uhe exemption valide afin de 
pouvoir frequenter un etablissement scolaire eii Ontario. Les S£hQQl. 
Immunization Summazy Statistks soumis.es au ministere ontarien de la Sante 
en 1990 montrent une couverture vaccinale contre la rougeole chez les eleves 
de96,8 %. · · . . · .... · .... ·. . . .'. · 

L'epidemle 
. De 1980 a 1989, le taµx annuel de survenue de la rougeole clans la region 
de Waterloo n'avait jamais depasse 13 pdur 100 000, soit uiJ. nombre total de 
70 cas. Or, de septembre 1990 ajuin 1991, 1184 cas (dont 24 % confirmes par 
des epreuves serologiques) ont ete declares et fait l'objet d'une ~quete de la 
part du service de la sante, ce qui represente un taux de survenue de 340,2 par 
100 000. Le cils d' appel est celui d'un jeune gar"°n de 12 ans, d6ja vaccine, 
frequentant une ecole secondaire de premier cycle, qui pi&eilte en septembre 
1990 une rougeole confim1ee par urte epreuve serologiqlie. Il a ete impossible 
de retra~r la source de son infection. Des cas sporadiques orit ete recenses par 
la suite dans la region, mais aucun lien epidemiologique directn'a pu etre 
etabli entre eux et le cas d' appel. A la fin de decembre, le nombre de.cas a 
commence a grimper (Figure 1). 
Definition de cas . 

Pour les besoins de la presente ehide, on definit un cas de 'rougeole comme 
toute infection repoiidarit a la definition cliirique (ex an theme rriaculopapuleux 
pendant au moins 3 jours, temperature d'au moins 38,3'C si on l'a prise et au 
moins un des symptomes suivants : toux, coryza, conjonctivite)<3>. Un cas est 
dit confirme lorsqu 'on retrouve dans le serum des IgM antimorbilleuses ou 
l' augmentation au quadruple des IgG al' epreuve de fixation du complement . 

I CouriOf de la dau>dilme clam - Erteg!tlrement n• 6670 I 
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Figure 1 
Reported Measles Cases 
by Week of Rash Onset, 
Waterloo Region, 
1990·1991 
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Figure 1 
Cas declarb de rougeole 
nelon la semalne ou 
!'eruption a debute, 
region de Waterloo, 
1990-1991 , 

Week of Onset/Semaine du d~but 

Age Distribution 
Overall, 41.5% of cases occurred among elementary school 

children 5-9 years of age. The school-age group (5-19-year-olds) 
accounted for 70.4% of all the cases. The preschool group (under 5 
years old) accounted for i2.8% of the cas~s (Figure 2). Only 13 
cases (1.1 % ) were born before 1957 (most adults born before 1957 
have acquired immunity by natural infectipn). ' 

The age-specifi~ incidence per lOO,OJW was-highest (1960.9) in 
5-9- year-olds (elementary school students), followed by infants 
less than 12 months of age (those younger than the age at which 
vaccination is recommended in Canada) with an incidence rate of 
1205.5. 
Measles Outbreak In Schools 

Of the 1,184 measles cases in the region, over 70% occurred in 
school students (kindergarten - grade 13). There are 196 schools in 
the region (Table 1). Of these, 139 (70.9%) had 1 or more cases of 
measles. Over 70% of these schools had more than 1 case. The 
median number of cases was 3 (range: 1-33). Overall, the median 
attack rate was 0.8% (range: 0.06%-13.53%), with 8.6% of the 
schools having an attack rate of over 5% ). Elementary schools had 
the highest median attack rate of 1.55% and the highest attack rate 
of 13.53% occurred in an elementary school. 
Vaccination Status 

Overall, 17 .6% of the measles cases were preventable (Table 
2)<3>. Of these, 95 (44.2%) had not received the vaccine even though 
they were eligible and did'norhave a valid exemption. The majority 
ofnon-preventable cases (743 or 76.0%) were immunized in or 
after 1980. 
Complications 

There were 61 hospitalized measles cases (5.2%). The median 
age of hospitalized cases was 5.8 years (range: 4 months to 37.3 
years). The under 5 age group had the highest number of 
admissions (27), accounting for 443% of all hospitalized measles 

Repartition salon l'Age 
Les eleves du primaire ages de 5 _a 9 ans rendent compte de 41,5 % des 

cas; le groupe d'age scolaire (de 5 a 19 ans) de 70,4 % et le groupe d'age 
prescolaire (mains de 5 ans) de 22,8 % (Figure 2). Seulement 13 sujets 
infectes (1,1 %) sontnes avant 1957 (la plupart des adultes nes avant 1957(
ont acquis une immunite par infectio,inaturelle). 

Le taux de survenue par age est le plus eleve (1960,9 pour 100 000) 
chez les eleves de 5 a 9 ans (primaire); le deuxieme groupe le plus 
fortement touch6 est celui des nourrissons de mains de 12 mois, qui n'ont 
pas encore atteint l'age recommande au Canada pour etre vaccines; le taux 
s 'etablit chez eux a 1205,5. . 

L'epldemle dans les ecoles 
Plus de 70 % des 1184 malades declares frequentent l'ecole (de la 

maternelle a la 13° annee). La region compte 196 ecoles. De ce nombre, 
139 (70,9 % ) signalent au moins un cas de rougeole; il en survient au 
moins 2 dans plus de 70 % de ces ecples. Le nombre median de cas par 
ecole est de 3 (intervalle de variation: 1 - 33); le taux global de survenue 
s'etablit a 0,8 % (intervalle de variation: 0,06 % - 13,53 %), le taux 
depassant 5 % dans 8,6 % des ecoles. Les ecoles primaires presentent le 
taux median de survenue le plus eleve, soit 1,55 %, et c'est dans une ecole 
primaire qu'onrefove egalement le taux le plus eleve (13,53 %). 
Etat vacclnal 

Dans 17,6 % des cas de rougeolei la maladie etait evitable 
(Tableau 2)<3>; 95 sujets (44,2 %) n'avaient pas ete vaccines meme s'ils 
repondaient aux criteres d'admissibilite et s'ils ne possedaient aucune 
exemption valide. Dans la majorite qes cas non evitables (743, soit 75,8 %) 
avaient ete vaccines en 1980 ou apres. 
Complications 

Soixante et un sujets infectes ont ete hospitalises (5,2 % ); leur age 
median est de 5,8 ans (intervalle de variation: de 4 mois a 37,3 ans). Le 
groupe des moins de 5 ans compte le nombre le plus eleve d'admissions 
(27), soit 44,3 % de tous les cas de rougeole hospitalises. Dans le groupe 
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Flgure2 
Age Distribution of 
Reported Meases Cases, 
Waterloo Region, 
1990.1991 

Figure 2 
Repartition selon 1'8.ge 
des cas declares de 
rougeole, region de 
Waterloo, 1990-1991 
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cases. The under 1 age group accounted for 18.0% (11) of 
hospitalized measles cases. There were no neurologic 
complications or fatalities. Hospitalized cases were more likely to 
be preventable (21/61~34.4%) compared to the non-hospitalized 
cases (201/1122 = 17 .9% ). Hospitalized cases, when compared to 
non-hospitalized cases, were more likely .to be unimmunized (24/61 
= 39.3%) vs 171/1122= 15.2%). i 
Discussion -~-

Further analysis of the outbreak: data 4 corifinuing. Several 
factors may have contributed to this outbreak:: 
a) Failure to immunize; ' 

b) Primary vaccine failure (e.g., a particular measles vaccine 
product, concurrent viral infection); ' 

c) Waning immunity; 

d) Measles virus with increased virulence. 

There are several differences between the Waterloo measles 
outbreak: and recent descriptions of measles activity elsewhere. In 
the U.S., the vast majority of measles occurred in unimmunized or 
inadequately immunized children (81.4% in 1990)<4>. Most of the 
cases were in preschoolers (children less than 5 years of age). In 
the recent New York City outbreak:, the preschool group accounted 
for 66% (1383/2084) of cases<5>. Failure to vaccinate children at the 
appropriate age is felt to be the major contributor to the resurgence 
of measles in the U.S. in 1989-1990. This is quite different 
compared to the Waterloo outbreak where 27.2% (322/1184) of 
cases were unimmunized or inadequately immunized, and the 
preschoolers accounted for oilly 22.8% (270/1184) of cases. 

The 1989 Quebec measles outbreak also occurred in a highly 
immunized population<6>. Compared to Quebec (Figure 3 ), the 
Waterloo Region's highest measles incidence rate occurred in the 
younger age group (5-9-year-olds in Waterloo vs. 10-14-year olds 
in Quebec). During the initial phase of the Waterloo outbreak, the 
highest incidence did occur in the 10-14-year-olds. However, the 
Health Department quickly launched a "proactive" immunization 

Age Group/Groupe d' age 

des moins d'un an, 18,0 % (11) des nourrissons infecres ont ere hospitalises. 
Aucun deces ni aucun cas de complication neurologique n'a ere enregistre. 
L'infection aurait pu etre eviree chez une plus forte proportion de sujets 
hospitalises (21/61 = 34,4 % ) que de sujets non hospitalises (200/1 122 = 
17,9 % ). Lorsqu 'on compare ces 2 groupes, on constate que les sujets 
hospitalises sont plus nombreux a avoir ere immunises (24/61 = 39,3 % c. 
171/1122 = 15,2 %). 

Analyse 
On continue d'analyser les donnees se rapportant a cette epidemie. 

Plusieurs facteurs peuvent avoir joue un role: 
a) absence de vaccination; 

b) faillite de la vaccination (p. ex. vaccin antirougeoleux inefficace, 
infection virale concornitante); 

c) immunitedeclinante; 

d) virus morbilleux particulierement virulent. 

L'epidernie de rougeole de Waterloo dif:fere a plusieurs egards de ce qui 
a ete decrit recemment ailleurs. Aux Etats-Unis, la rougeole frappe des 
enfants non immunises ou mal immunises (81,4%en1990)<4>. II s'agit la 
plupart du temps d'enfants d'age prescolaire (moins de 5 ans): lors de 
l'epidernie survenue recemment dans la ville de New York, c'est le cas de 
66 % des sujets infecres (1383/2084)<51. Le principal facteur ayantjoue 
dans la reapparition de la rougeole aux Etats-Unis en 1989-1990, c'est que 
les enfants n'ontpas ete vaccines al'age indique. La situation lors de 
l'epidernie de Waterloo est bien differente: 27,2 % (322/1184) des sujets 
infectes n'ontpas ete immunises OU l'ont mal ete; seulement 22,8 % des Cas 

(270/1 184) ont ete recenses parrni la population d. age prescolaire. 

L' epidernie de rougeole qu' a connue la region de Quebec en 1989 est 
egalernent survenue dans une population dont la couverture vaccinale etait 
elevee<6J. Lors de l' epidernie survenue dans la region de Waterloo, le taux de 
survenue est le plus eleve chez les plus jeunes (de 5 a 9 ans), alors qu'a 
Quebec, c' est le groupe des 10 a 14 ans qui presentait le taux le plus el eve. 
Durant la phase initiale de l'epidernie a Waterloo, le groupe des 10 a 14 ans 
etait le plus fortement toucM. Toutefois, le service de sanre a 
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Flgure3 
Age-Specific Rates: 1989 
Quebec Outbreak versus 
Waterloo Region 
Oubreak, 1990·1991 
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Age· Group/Groupe d' age 
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· Reported Measles Cases by School 'Type, Waterloo Region, Ontario, 1990-1991 ·· 
Cas declares de rougeole salon le g€1nre.d'ecole, region de Waterloo, Ontario, 1990-1991 

{.-. .. 
School Type ':rotal No. of ~utbreak Schools 

Genre d'ecole Schools col es touch a es 
Nombre 
d'ecoles No. of schools with at least 1 No. of schools with 1 single 

case(%) case(%) 
N. d'ecoles comptant au N. d'ecoles comptant un seul 

moins 1 cas (%) cas(%) 

Elementary/Primaire 67 55(82.1) 9(16.4) 

Elementary with Junior Hi§h 61 49 (80.3) 13 (26.5) 
Primaire et premier cycle u 
secondaire 

Junior High/Premier cycle du 14 9(64.3) 6 (66.7) 
secondaire 

High School/Second cycle du 20 19 (95.0) 7 (36.8) 
secondalre '" -

Others/ Autres 34 7(20.6) 3 (42.9) 

Total 196 139 (70.9) 38 (27.3) 
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Figure 3 
Taux par Age: 
com~aralson de 
l'epldemle dans la region 
de Quebec en 1989 ailec 
cello dans la region de 
Waterloo en 1990·1991 
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Table 2ffableau 2 
Distribution of Measles Cases by Vaccination Status, Waterloo Region, 1990-1991 
Repartition des cas de rougeole salon l'etat vaccinal, region de Waterloo, Ontario, 1990-1991 

Classification No. of Cases % of Total 
N.de cas % du total 

NON-PREVENTABLE/NON EVIT ABLE 975 82.4 

Appropriately immunized 
Vaccination salon les recommendations 

Before 1980 44 3.7 
Avant1980 

In/after 1980 743 62.9 
En 1980 ou apres 

Exemption (medical/religious/conscientious) 32 2.7 
Exemption (pour raison madicale, religieuse ou de conscience) 

Age <13 months 68 5.7 
Age de molns de 13 mols 

Born before 1957 13 1.1 
Ne avant 1957 

D.ummy January 1983 date• 69 5.8 
Date fictive de janvier 1983* 

More than 1 live measles immunization 6 0.5 
Vaccin (vaccin vivant) plus d'une fois 

PREVENTABLE/EVIT ABLE 209 17.6 

Never immunized, but eligible ·. 95 8.0 
N'ajamals ate vaccine, mais est admissible 

Immunized prior to 1st birthdav 42 3.5 
Vaccine avant le 1er anniversa1re 

Unknown 72 6.1 
lnconnu 

TOTAL 1184 100 

• This is a "dummr, date" specific to the Ontario Ministry of Health's com£uterized School Health System (SHS). Prior to 1983b SHS recorded receipt of MMR only as 'Yies" or "no". 
In 1983, an ·yes' records were converted to "January 1~83". Most stu ants with a "dummy January 1983" date would have een immunized prior to 1980, part1culary those 

, born before 979. · · . 
,. II s'agit d'une "date fictive" particuliere au systems informatise de S'ante en milieu scolaire du ministers ontarien de la Santa. Avant 1983, on indiquait simplement rsr un "oui" I ou un "non" si le sujet avait regu le ROR. En 1.983, tous"les dossieis marques d'un "oui" portent la mention "janvier 1983". La plupart des sieves qui ontjanvier 19 3 comma 

date fictive d'immunisation ant eta vaccines avant 19~9; c'eslevidemment le cas de ceux qui son! nas avant 1979. 
; ' 

program targeting junior high and high school students who were 
either: 1) not immunized ;2) inappropriately immunized; 3) not sure 
of immunization history; or 4) immunized before 1980. Most of 
these students were immunized before 1980 and consequently 
received a booster dose early in the epidemic. Reimmunizing some 
of the children older than IO years of age may have reduced 
transmission in that age group and led to the shift of the highest 
incidence to the younger age group later in the epidemic. Perhaps 
conditions in the elementary schools, with much closer personal 
contacts, were also more conducive to measles transmission. 

The selective reimmunization of those vaccinated before 1980 
was not effective in halting transmission among those immunized 
since 1980; this is evident from the large number of cases occurring 
in children properly immunize4.~inpe 1980. It is essential to review 
the current Canadian measles immunization policy('ll and to 
consider necessary modifications. Studies have shown that risk of 
developing measles is lower in persons who have received 2 doses 
of the vaccine<B,9). If we, in Canada, do not wish to adopt the routine 
2-dcise MMR approach recommended by the Centers for Disease 
Control and the American Academy of Pediatrics, perhaps we 
should consider reimmunizing contacts, regardless of the "year" of 

I 

/ 

immooiatement Janee une Campagne de Vaccination visant Jes eleves des 
premier et second cycles du secondaire qui soit n' etaient pas vaccines, soit 

· 1•avaient mal ete, soitn'etaient pas sfus de l'avoir ete, soitl'avaient ete 
avant 1980. La plupart de ces elev es etaient dans ce demier cas; ils ont done 
re9u une dose de rappel au debut de I' epidemie. La revaccination de certains 
des enfants de plus de IO ans a bien pu diminuer la transmission dans ce 
groupe d'age, ce qui expliquerait que dans la suite de l'epidemie le sommet 
des taux de survenue passait au groupe des plus jeunes. Mais on peut croire 
aussi que les conditions dans Jes ecoles primaires, ou Jes contacts 
personnels sont plus etroits, ont favorise davantage la transmission de la 
rougeole. 

La revaccination selective des personnes immunisees avant 1980 n' a pas 
permis de freiner la transmission parmi Jes sujets immunises depuis 1980, · 
comme le montre le grand nombre de cas signales chez Jes enfants ayant ete 
convenablement immunises depuis 1980. 11 importe d'exarniner la politique 
canadienne actuelle en ce qui concerne !'immunisation contre la rougeole('I) 
etd'etudier Jes modifications a y apporter. 11 a ete demontre que le risque de 
contracter la rourole est plus faible chez Jes personnes qui ont re9u deux 
doses du vaccin< ·9>. Si le Canadane souhaite pas adopter !'administration 
de 2· doses du vaccin ROR qui est recommandee par Jes Centers for Disease 
Cmllml et I' American Academy of Pediatrics, ii faudra peut-etre envisager, 
lors d'une epidemie, de revacciner les personnes venant en contact avec Jes 
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initial immunization, in an outbreak setting. 
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