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ABSTRACT

Background: Daycare centres play a role in hepatitis A infection epidemiology;

however, there is little information on this infection among daycare educators in Canada.

Objective: To determine hepatitis A seroprevalence and risk factors among daycare

educators.

Methods: Directors and educators from randomly selected daycare centres in Montreal

completed questionnaires on daycare-Ievel and educator-Ievel characteristics. Sera were

collected during on-sîte visits.

Results: The seroprevalence ofhepatitis A among the 492 participating educators was

35.6% (15.9% among Canadian-bom educators). Risk factors included: region ofbirth

by income-Ievel (OR=20.8; 95% CI: 9.4,46.0); report ofprevious hepatitis A vaccination

(OR=6.l; 95% CI: 2.9, 13.0); travel to endemic areas (OR=2.4; 95% CI: 1.3,4.2); and

age (ORs-yr= 1.5; 95% CI: 1.3, 1.7). For Canadian-bom educators, a further association

was found between seropositivity and years worked in daycare (ORs_yr=I.3; 95% CI 1.0,

1.8).

Conclusion: In a non-outbreak situation, daycare educators share similar risk factors for

seropositivity with the general population. Canadian-bom educators appear to be placed

at additional risk by working in daycare centres, and may benefit from vaccination.



RÉSUMÉ

Contexte: Les garderies sont impliquées dans la transmission de 1'hépatite A.

Cependant, peu d'information est détenu en ce qui concerne cette infection chez les

éducatrices.

Objectifs: Déterminer quels sont les facteurs de risque de transmission et la

séroprévalence de l'hépatite A chez les éducatrices en garderie.

Méthodes: Un questionnaire a été rempli par des directeurs et des éducatrices qui

provenaient de garderie qui avaient été sélectionnées de manière aléatoire à travers l'île

de Montréal. Ces questionnaires comportaient des questions sur des caractèristiques de

la garderie et de l'éducatrice. Un prélèvement sanguin était fait durant la visite.

Résultats: La séroprévalence d'anticorps contre l'hépatite A chez les 492 participants

était de 35,6% (15,9% chez les éducatrices nées au Canada). Les facteurs de risques

incluaient le lieu de naissance par le niveau. de revenu (OR=20,8; IC 95% :9,4-46,0); une

vaccination antérieure contre l'hépatite A (OR=6,1; IC 95% :2,9-13,0); voyage dans un

endroit endémique (OR=2,4; IC 95% :1,3-4,2) et l'âge (ORS-années=1,5; le 95% :1,3-1,7).

Pour les éducatrices nées au Canada, une association supplémentaire existait entre la

prévalence d'anticorps et le nombre d'années travaillées à la garderie (ORS-années=1,3; IC

95% :1,0-1,8).

Conclusion: En l'absence d'éclosion, les risques associés à la séroprévalence chez les

éducatrices de garderie sont similaires à ceux de la population générale. Les éducatrices

nées au Canada semblent plus à risque lorsqu'elles travaillent en garderie. Ce groupe

pourrait bénéficier de la vaccination.
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PREFACE

This thesis is written as a collection ofmanuscripts submitted for publication, joined and

integrated through supplementary, connecting texts. This conforms to the guidelines and

requirements of a thesis-by-manuscript at McGill University, as described below.

Candidates have the option of including, as part of the thesis, the text of one or

more papers submitted or to be submitted for publication, or the clearly­

duplicated text ofone or more published papers. These texts must be bound as an

integral part of the thesis.

If this option is chosen, connecting texts that provide logical bridges between the

different papers are mandatory. The thesis must be written in such a way that it is

more than a mere collection ofmanuscripts; in other words, results of a series of

papers must be integrated.

The thesis must still conform to all other requirements of the "Guidelines for

Thesis Preparation". The thesis must include: a table of contents, an abstract in

English and French, an introduction which clearly states the rationale and

objectives of the study, a review of the literature, a final conclusion and summary,

and a thorough bibliography or reference list.
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Additional material must be provided where appropriate (e.g. in appendices) and

in sufficient detail to allow a c1ear and precise judgment to be made of the

importance oforiginality of the research reported in the thesis.

In the case ofmanuscripts co-authored by the candidate and others, the candidate

is required to make an explicit statement in the thesis as to who contributed to

such work and to what extent. Supervisors must attest to the accuracy of such

statements at the doctoral oral defense. Since the task of the examiners is made..

more difficult in these cases, it is in the candidate's interest to make perfectly

c1ear the responsibilities of all the authors of the co-authored papers.

Throughout the thesis, all gender-specific pronouns will be given in the feminine form for

simplicity and c1arity. Thus reference to 'her' or 'she' will be taken to mean 'her/him' or

she/he' .
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1. INTRODUCTION

1.1 The Growth of Daycare in Canada and Quebec

With changes in the workforce and family structure, an increasing number of children are

attending daycare centres on a regular basis. Approximately 65% of aIl women with

children younger than one year of age are in the work force in the United States (Reves

and Pickering, 1992). Canadian statistics reveal that about 70% of mothers ofchildren

less than 6 years ofage are in the workforce (Canadian ChiId Care Federation, 2000).

Child daycare provision originally arose from attempts to increase women's entry into the

workforce, and today most families support themselves on more than one incarne. The

shrinking size of the nuclear family is also a contributing cause for many children being

integrated into daycare services for the benefits of early socialization and education.

With the increasing mobility of society, many families find themselves with no means of

extended family childcare and thus must use regulated services. Table 1 illustrates the

distribution ofchildren and caregivers in various forms of childcare in Canada as of

1994-95, the most recent period for which national data are available.

Table 1: Children and caregivers in various forms of childcare in Canada

188,000
79,800

303,000
127,600

512,900
14,100

Source: 1994-95 Statistics Canada data, as cited in Beach et al., 1998

42,000
15,000

155,000
115,000

21,000
500



In Quebec, daycare services have been integrated into the government's family policy

since 1997, alongside integrated childhood benefits and paid parentalleave. The Quebec

government has taken responsibility for the provision ofearly childhood care services,

and has actively approached the problem as part social program, part educational service.

It has been estimated that over half of Quebec families not currently using child daycare

facilities would take advantage of regulated care if it were available (Bureau de la

statistique du Quebec, 1999). Tris is largely in response to the policy adopted by the

National Assembly in 1997 that provides daycare at a cost of $5/day. Quebec is now

planning to increase regulated daycare availability by 15,000 spaces annually~ to a total

of200,000 spaces by 2005-06 - with the resultant creation of 12,000 new jobs for

educators(Canadian Child Care Federation, 2001). This dramatic situation ofincreased

demand for quality regulated daycare spaces, and increased employment opportunities for

daycare educators, is also being observed in other Canadian provinces.

These changes in social organization demand a concerted effort on the part of

governments, health care professionals, parents, and daycare centres to ensure the health

and weIl being ofboth the children involved and those charged with their care. Although

offering significant benefits, this expanding social prograrn also represents an important

challenge to the public's health.
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1.2 Occupational risks for daycare educators

There are many occupational risks confronting daycare educators. These include injuries

and musculo-skeletal disorders, environmental exposures, psychological/stress-related

problems, and exposure to infectious diseases (Table 2).

Table 2: Occupational health hazards in childcare

Health Hazard Category
Infectious diseases
Diarrhea
Eg. - Shigella, Giardia,
Salmonella, rotavirus

Hepatitis
Eg. -A, B, C
Skin
Eg. - scabies, lice,
impetigo, ringworm
Respiratory tract
Eg. - influenza,
tuberculosis, adenovirus,
Streptococcus
Vaccine-preventable
Eg. - measles, polio,
mumps, pertussis
Meningitis
Eg. - bacterial, viral
Herpes virus group
Eg. - simplex, roseola,
varicella-zoster
Special concem in
pregnancy
Eg. - rubella, parvovirus
B19, cytomegalovirus

Stress
Undervalued work

Inadequate leave

Inadequate
pay/benefits

Insufficient
professional
recognition

Inadequate training

Fear of liability

Responsibility for
children's welfare

Inadequate facilities

Working alone

Injuries
Back injuries

Bites

Falls

Dennatitis

Environment exposure

Cleaning and
disinfecting
solutions
Indoor air pollution

Noise

Odour

Art materials

Source: Adapted from American Public Health Association & American Academy of Pediatries et al, 2002.

Injuries and musculo-skeletal disorders are generally related to strain from lifting

children or equipment, from using fumiture and equipment that are designed specifically
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for children, and from undertaking activities with older children requiring increased

physical endurance (Bright and Calabro, 1999).

Environmental exposures are centre-dependent, but can include exposure to noise,

insufficient ventilation, dampness and mould ('sick building syndrome'), and chemicals

(disinfectants, art supplies) (Bright and Calabro, 1999).

Sources of stress are numerous, \~ot the least of which are those associated with ensuring

the safety and security ofthe children and being isolated from other adults.

Organizational and administrative issues include limited resources, low wages,

understaffing, work role conflictlambiguity, lack ofbenefits, lack ofbreaks, and unpaid

overtime (Bright and Calabro, 1999). Increasingly, educators are bearing the brunt of the

inability of the childcare sector to respond to societal demands for high quality care

(Beach et al, 1998). These issues can lead to low job satisfaction, which in turn causes

high turnover rates.

Exposure to infectious diseases occurs as a consequence of grouping larger numbers of

susceptible individuals in a common setting. In the case ofdaycare centres, this results in

a significant increase in the risk of acquiring a variety of infections, both for the children

and their adult caregivers. The majority of daycare educators are women ofchild-bearing

age. Pregnant women are especially at risk due to several diseases that can seriously

affect the unborn fetus.
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1.3 Infections in the Daycare Setting

Young children are generally more prone to infections due to the immaturity oftheir

immune systems and their still early introduction to proper hygiene practices (Churchill

and Pickering, 1997). After the initial few months of life, children lose the protection

provided by maternaI antibodies and have yet to develop their own immunological

protection. Young children have not yet established good hygiene practices, and can

contaminate their environment with respiratory secretions, urine, and feces. As a result,

the age-specific attack rates ofmost infectious diseases are high in the first few years of

life (Klein, 1986). The combination of immunological susceptibility, high incidence of

infections, and poor hygiene becomes more potent when several children are placed in

close proximity in a shared environment.

Group care for children has been associated with increased incidence of various

infectious diseases. A prospective study conducted to determine the frequency and

severity of infections in three types of child care (home care, group care [2-6 children], or

daycare [>7 childrenD found that children in group care and daycare were sick longer,

more often, and more severely than children in home care (Wald et al, 1988). Recent

studies continue to illustrate this association (National Institute of Child Realth and

Ruman Deve1opment, 2001). Studies have also documented the increased risk for

specific diseases or disease groupings (Louhiala et al, 1997; Nafstad et al, 1999; Berg et

al, 1991). Respiratory tract and enteric infections are the most common infections found
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in the childcare setting - others include skin and vaccine-preventable infections (Table

2).

While the grouping ofchildren itself can increase the incidence of infections, physical

and environmental features of the childcare facility, such as the amount of space allotted

to children, availability of sinks and toilets, and the physicallayout, can also favor the

transmission of infectious agents. Additionally, there are administrative and

organizational features (eg. poli,~ies regarding matemity and sick leave, vaccination

requirements, mixing children ofdifferent age groups) that can contribute to an increased

risk of infectious disease.

This increased incidence of infectious diseases poses health risks not only for the children

attending the centres, but also for the parents and the staff ofthe daycare centres. Sorne

respiratory and gastrointestinal infections that are relatively benign or sub-clinical in

childhood, such as varicella and hepatitis A infections, can cause significant disease in

susceptible adults. In addition, sorne benign or sub-clinical conditions, such as rubella,

cytomegalovirus, and parvovirus B19, pose a risk to the unbom fetus. Daycare centres

have also been found to play a role in the spread of infections outside of the daycare

setting in epidemic situations, leading to a wider public health concem (Desenclos and

MacLafferty, 1993; Venczel et al, 2001).

While much literature has been devoted to the control of infection in daycare centres for

the benefit of the children, there is a paucity of infection information regarding the adult
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careglvers. As a result, infection control measures taken rarely take the specifie needs of

educators into account. Further research is needed to delineate the infectious disease

risks for educators so that daycare centre policies can meet the needs ofhoth the children

and adults who share this common environment.
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2. LITERATURE REVIEW

The following manuscript describes the current evidence of a link between daycare centre

educators and adult hepatitis A infection in North America. It details why daycare

educators may be a vulnerable occupational group with respect to risk of certain

infectious diseases. It describes the epidemiology ofhepatitis A with regard to known

demographic, lifestyle, hygiene, and socioeconomic risk factors. It then examines the

literature linking the occurrence ofhepatitis A to daycare centre populations, and the

daycare-specific risk factors related to hepatitis A outbreaks. It suggests that daycare

centres as a risk factor for hepatitis A infection in Canada have not been adequately

investigated.

This manuscript was submitted to the Canadian Journal ofPublic Health on February 14,

2002. Minor grammatical changes have been made to this manuscript following its

submission.

Following the manuscript is an additional section that describes the hepatitis A situation

in the general population in the study region of Quebec, and Montreal, specifically.

There is no documentation to date on hepatitis A infection in daycare educators in

Quebec.
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Abstract

Hepatitis A is the most frequently reported vaccine-preventable disease in North

America, and daycare centres play a significant role in its epidemiology. A review of the

literature was conducted to assess the scientific evidence of occupational risk ofthis

infection to daycare educators. Risk factors include age, socioeconomic status, foreign

birth, employment in large centres (>50 children) or centres with long opening hours

(>15 hours/day), regular changing ofdiapers, contact with children <3 years of age, and

workingin for-profit centres. Most ofthis knowledge is based on outbreak investigations

conducted in the United States. Research to obtain Canada-specifie information on both

seroprevalence and seroconversion would contribute to determining the value of a

hepatitis A vaccination policy for this occupational group.

Key words: hepatitis A, childcare, daycare centres, epidemiology, occupational risk
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Introduction

Approximately 70% of Canadian mothers of children less than 6 years of age are now in

the workforce, leading to a significant number ofchildren attending daycare. 1 This has

led to increased demand for quality regulated daycare spaces, and increased employment

opportunities for daycare educators, in al1 Canadian provinces. For example, due in part

to the policy of $5/day daycare, capacity in Quebec will be increased annually by 15,000

spaces to a total of200,000 spaces by 2005-06, with the creation of 12,000 new educator

. b 2
JO S.

Child daycare has been associated with increased incidence of various infectious

diseases, including otitis media, H. influenzae type b, varicel1a, cytomegalovirus,

diarrhea, and hepatitis A. 3 This poses health risks not only for the children attending the

centres, but also for parents and daycare staff. 4 Certainly, this risk can simply mean an

increase in bothersome but relatively benign infections. However, it is important to

consider that certain conditions that are relatively benign or sub-clinical in childhood,

such as varicella and hepatitis A infections, can cause significant disease in susceptible

adults. In addition, sorne benign or sub-clinical infections, such as rubella,

cytomegalovirus, and parvovirus B19, pose a risk to the unbom fetus.

Daycare Educators: A vulnerable occupational group

Daycare educators in Canada are primarily young women. Approximately 98.3% are

female, and 74.3% are in their childbearing years (20-39 years). 5 In comparison, only

11



43.7% ofkindergarten and elementary school teachers are under 40 years of age, and

82.2% are female. 6

Educational requirements in daycare centres vary and are inconsistent among provinces.

Only 68.5% of educators in daycare centres have a post-secondary education, compared

to 95.1% ofkindergarten and elementary school teachers. Centre-based educators with a

post-secondary diploma or certificate, working full time and for the full year, receive less

than 60% ofthe annual income of the average full-time, full-year worker in other

occupations with the same education. Data from the 1991 Statistics Canada census

showed that the full-time average annual employment earnings of a daycare educator

($18,972) were almost halfthat ofkindergarten/elementary school teachers ($33,747)

with the same education. 6 In both Canada and the United States, low wages place many

centre-based educators near or below the poverty line.

Working conditions are not ideal. Based on 1991 data, there is a re1ative1y high turnover

rate of29%. Nationally, centre-based daycare educators report working an average of42

hours per week, even though they are only paid for 37.8 hours. Many do not receive

benefits that are routinely given in other workplaces, such as paid sick leave, extended

health care, or long-term disability. Generally there are few organized bodies that

advocate on behalf of daycare educators - in Canada, only 20% of educators in centre-

based programs are members of unions, and only 5% affiliate with professional

.. 6
orgamzatlOns.
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Daycare educators face a variety ofoccupational health and safety hazards - biological,

chemical, and physical. The majority of these hazards are not adequately or consistently

addressed by health and safety standards, although protection of the children is clearly

addressed. 7 Generally, the responsibility for the health and safety of daycare educators

rests with the management of the centres, and the educators themselves. This is

problematic since under-funded centres may not maintain adequate standards for their

educators, and demands for more funding often depend directly on the ability ofparents

to pay increased fees.

Hepatitis A Infection

Hepatitis A infection is of particular interest for daycare educators because it is benign in

childhood but can cause serious disease in adults. It is highly infectious and easily

transmitted in the daycare setting - in fact, daycare centres have been identified as one

source of community-wide hepatitis A outbreaks among adults. 8 A vaccine is currently

available, offering new opportunities for preventive care.

Although considered one ofthe more benign viral hepatitides, hepatitis A remains one of

the most frequently reported infectious diseases, and it is the most frequently reported

vaccine-preventable disease in North America. 9 Notification to the local health authority

is mandatory for hepatitis A in Canada, although a high degree ofunderreporting is

presumed. 10

13



Hepatitis A has a 2-6 week incubation period during much of which it is infectious - this

often leads to delayed diagnosis and control of outbreaks. It is generally asymptomatic or

miId in childhood, with less than 10% of children <6 years of age deve10ping jaundice.

However, morbidity increases with age, and the incidence of symptomatic disease is

highest in the 15-29 year age group. 9 In the adult, the illness is generally of acute onset,

with fever, malaise, fatigue, anorexia, nausealvomiting, and abdominal discomfort,

followed within a few days by jaundice in about 75% of cases. It varies in severity from

a mild illness lasting 1-2 weeks to a severely disabling disease lasting several months. In

the United States about 20% of infected adults aged 15-39 years are hospitalizedIl, while

in Canada about 25% of aIl reported adult cases require hospitalization. 10 In 15% of

adults, symptoms persist for> 4 months after onset, leading to prolonged and relapsing

illness lasting up to one year. 12 Longer chronic infectious states are not known to occur.

Although it can occasionally lead to fulminant hepatic failure and death, hepatitis A

generally has a low case-fatality rate « 1%).

Immunoglobulin, when administered before exposure or during the early incubation

period, is effective in preventing symptoms. A vaccine is approved for use in persons > 2

years of age. A complete course provides protection for at least 20 years. The Canadian

Immunization Guide recommends vaccination for travelers and those likely to be posted

abroad, residents of endemic communities or institutions, people with lifestyle

determined risks (illicit drug use and male homosexual activity), and people with chronic

liver disease. 10 Although there is no Canadian recommendation for vaccination of
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daycare staff (due to insufficient data), it has been recommended by investigators in the

United States.27

Hepatitis A is almost exclusively transmitted through the fecal-oral route, via direct

contact, contaminated water and food. It has been associated with daycare centres,

international travel to endemic areas, injection drug use, and male homosexuals.9 Table 1

lists both general and daycare specifie risk factors.

Hepatitis A infection is generally associated with poor environmental sanitation, and thus

lower socio-economic status and overcrowding. However, the frequency of symptomatic

adult infection in developed countries is in fact increasing, since improved sanitation

means that many are not exposed untillater in life. While seroprevalence estimates

approach 100% in adults in developing countries, in the United States they are

approximately 30-40%.12 Travel to and/or birth in endemic areas increases a person's

risk of exposure to hepatitis A.

One longitudinal study conducted in the United States from 1983-95 examined patterns

of symptomatic hepatitis A disease incidence and trends in sources of infection.9 This

type of information is not readily available for Canada. Information on> 4000 cases,

which met both clinical and serologie criteria, was collected through sentinel

surveillance. The median age of symptomatic cases was 26 years, and the highest

average incidence occurred in the 15-29 year age group. The most frequently reported

sources of infection were: history ofinjecting street drugs (14%), household or sexual
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contact with a hepatitis A patient (12%), attending or working in a daycare centre or

having someone in the household who does (11 %), and history of international travel

(4%). Ofthose who reported no known source of infection, 33% had a child <5 years old

in the household. These data suggest that child-adult transmission may account for a

significant proportion ofunknown sources, and that persons reporting daycare exposure

are at increased risk. This is confirmed by CDC national surveillance data from 1983-95

that shows daycare exposure as second only to contact with a hepatitis A case in terms of

risk factor attributable cases.11 ln fact, daycare exposure accounts for more cases than
,.

international travel, thus putting into question the CUITent policy of recommending

vaccination for international travelers but not for daycare educators.

Occupational studies ofhepatitis A risk are few. A 2-year historical prospective study in

Israel found that daycare centre and kindergarten staff (SIR=5.47; 99% CI: 3.50, 8.57)

were at the highest risk ofhepatitis A infection after yeshiva students (after controlling

for age, gender, ethnicity, and time of immigration to Israel). Twenty-four occupational

groups were included in the analysis, induding medical (SIR=3.77; 99% CI: 1.78,8.14),

food industry (SIR=5.41; 99% CI: 1.92, 15.25), and sewage workers (SIR=0.88; 99% CI:

0.38,2.03). 13

ln Germany, hepatitis A was found to rank third among reported infectious occupational

diseases. One of every seven hepatitis A infections was severe enough to require

compensation, and compensation rates were comparable to that ofhepatitis B.

Comparisons of the relative risk ofhepatitis A immunity in persons < 30 years of age

working in various professions showed that daycare centre staffhad a relative risk of 3.1
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compared to the general population - a value higher than most hospital professions (0.93­

1.84) and food handlers (2.49).14

A number of studies ascertaining the seroprevalence ofhepatitis A have been conducted

in Canadians, sorne ofwhom are of similar socio-demographic profile to daycare

educators (Table 2). 15-22

Daycare-specific risks

The age-specifie incidence ofnibst communicable diseases peaks within the first few

years of life. As a result, adults with child contacts acquire infections more.frequently

than adults without them. This risk is due to both the high frequency of infections in

young children and their propensity to transmit microorganisms in their environment,

through underdeveloped hygiene and toilet habits. In addition, the incidence of many

infectious diseases, including hepatitis A, i~ higher in children attending daycare than

children cared for at home?3

Daycare centres with large enrollments of infants and toddlers have been shown to play a

major role in the epidemiology ofhepatitis A. Prolonged outbreaks can occur due to the

poor clinical specificity of disease manifested in children and the virus's relatively long

incubation period. While children tend to be asymptomatic, they can have prolonged viral

excretion (up to 6 months) and more readily spread infection in their environment.

Although there have been temporal changes in the reported incidence ofhepatitis A over

time, the proportion ofhepatitis A cases in the United States in which daycare was
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considered to be the primary or only potential source of exposure has remained over

10%.24

The most important risk factor for infection in adults is contact with young children in

diapers. 23 Larger centres (>50 children) that are open longer hours (>15 hours/day) and

that enroU young children «2 years of age) are at highest risk for the introduction and

spread ofhepatitis A infection. 8,25,26 Once hepatitis A is introduced into a centre, the rate

of spread is related to the numb~r of diapered chi1dren, the hygienic adequacy of diaper­

changing areas, and practices such as the changing of diapers by food handlers.

A nationwide study in the United States by the CDC showed that hepatitis A was

common in daycare on1y in areas with large numbers of infantltoddler facilities. AIso,

rates ofhepatitis A outbreaks were higher in areas with more daycare facilities for

younger children. The risk of disease introduction into a centre was related to the

incidence ofdisease in the community. This indicates that areas with high numbers of

daycare centres for younger children are at greater risk ofhepatitis A, especiaUy ifthere

is a high baseline incidence rate in the community.9

Attack rates as high as 15% among daycare educators have been reported during

outbreaks ofhepatitis A in childcare facilities. This is the highest attack rate among aU

affected daycare subgroups (children, parents, other employees, other contacts), thus

appearing to be a significant occupational hazard. 23
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Few recent studies have looked directly at seroprevalence and risk factors among daycare

workers. In 1995, 122 sera in Toronto, collected for other purposes, suggested a hepatitis

A seroprevalence of21 % among daycare educators (Table 2). 17 Those educators who

were not bom in Canada had a seroprevalence of44%, while those bom in Canada had an

estimate of 8%. Unfortunately, the extemal validity ofthese figures is uncertain given

limitations in study design.

A 1996 study in Washington St~te tested 360 childcare providers for hepatitis A, B, and

C, cytomegalovirus, varicella and measles. 28 The majority were female (97%), white

(87%), and bom in the US (87%). Fifty-seven percent were between the ages of 18 and

34 years. The study found that 13% of the providers were seropositive for hepatitis A

antibodies, and seropositivity was strongly associated with being bom outside the United

States (RR=9.6; 95% CI: 6.5, 14.3). Seroprevalence was 8% among providers bom in the

US. Employment characteristics statistically associated with seropositivity were

changing diapers 3 days or more per week (RR=2.4; 95% CI: 1.3,4.3) and working daily

with children less than 3 years of age (RR=2.3; 95% CI: 1.1,4.6). However, when

adjusted for age, place ofbirth, and income, employment characteristics were no longer

associated with hepatitis A seropositivity.

Conclusion

There is an increased demand for daycare services across Canada, a trend that is expected

to continue over the foreseeable future. With this increased demand come both the

benefits and the risks of grouping young children together in one place. Canadian
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daycare educators may be at increased risk ofhepatitis A, among other infectious

diseases, due to their occupational tasks, their low levels of immunity, the ease of spread

of communicable diseases among children, and difficulties with disease recognition in the

young. The risk of serious clinical outcomes from hepatitis A infection is higher in

adults than in children, and the illness tends to be more prolonged. A vaccine is now

available for hepatitis A and is routinely recommended for travelers, but has not yet been

routinely recommended for daycare educators. Because recent data indicate that an

increasing burden of disease may result from hepatitis A infection occurring within the

daycare environment, this policy should be reviewed. Accurate information on hepatitis

A seroprevalence and seroconversion among daycare educators in Canada is critical to

inform this policy review process.
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Table 1: Risk factors associated with hepatitis A seropositivity

RiskFactor

Generalfactors
Age
Socioeconomic status
Travel
Foreign birth
Male homosexuality
Injection drug use
Daycare attendance/contact

Daycare specifie factors
Changing diapers

Age ofchildren
Enrollment size
Opening hours
Centre operations

Exposure category associated with an
increased risk

Increasing 'age
Lower status
To developing countries
In endemic areas
Homosexual activity
Intravenous drug use
Child attending daycare or daycare worker
in household

?3 days/week, inadequate facilities,
associated with food preparation
y ounger than 3 years
> 50 children
> 15 hours per day
For profit
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tud;""·Table 2: List ofCanadian hepatitis A - -- - - - - -- - - - - ----

Reference Year of Location Population Sample size Seroprevalence Range Variable explaining wide
# Publication (%) (%-%) ran2:e
14 1989 Nova Scotia, Armed Forces 3958 23.5 15.1-60.4 Age, overseas posting

Quebec recruits,
Svria, Cyprus peacekeepers

15 1991 Montreal City residents 600 36 1-82 Age
16 1995 Toronto Daycare educators 122 21 8-44 Place ofbirth
17 1995 Edmonton Travelers 505 47 20-80 Age, place ofbirth, # siblings
18 2000 Edmonton HCV positive 343 53.1 17.0-85.7 Age
19 2000 British Columbia Pregnant women 1206 23.5 3.8-40.6 Age
20 2001 Toronto University students 1000 14 2·39 Age, place ofbirth
21 2001 Vancouver Street youth, IVDU, 494 27.9 6.3-42.6 Age, place ofbirth, IVDU

MSM
HCV - hepatitis C ViruS
IVDU - intravenous drug users
MSM - men who have sex with men

.,

~ ·Several ofthese studies have design limitations, thereby restricting their generalizability.



2.2 Hepatitis A trends in the study region of Quebec

Hepatitis A accounted for 3.6% of a11 reported viral hepatitis cases in Quebec in 1999.

The age-specifie incidence rates from 1996-99 were highest among 20-39 year olds

(Direction générale de la santé publique, 2001).

Data available between 1990-99 from the Direction générale de la santé publique

(Ministère de la santé et des services sociaux) indicate that there have been two outbreaks

ofhepatitis A during this time pf,riod (Direction générale de la santé publique, 2001).

The first outbreak peaked in mid-1991 with a rate ofless than 10 cases per 100,000

population, and the second occurred over a 2-year period between 1995 and 1997, with a

peak incidence rate of 8 cases per 100,000. The baseline incidence rate outside of

outbreak time periods was just over 2 cases per 100,000. [In comparison, data from

Canada as a whole indicates that the incidence rate per 100,000 population varies

between 5 and 10 cases, while in the United States the incidence rate is genera11y slightly

higher, with a tendency towards over 10 cases per 100,000 (Unité maladies infectieuses,

2000).] ln both Quebec outbreaks, the majority of cases were among men. The majority

ofcases in both outbreaks originated in the region of 'Montréal-Centre', comprising the

island ofMontreal (Unité maladies infectieuses, 2000).

In 1999, a non-outbreak period, the highest standardized incidence rates were from the

region of 'Nord-du-Québec', with the region of 'Montréal-Centre' having the third

highest incidence rate. The majority ofcases were reported from the eastem central part

of the island.
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In 'Montréal-Centre', a similar distribution with regard to age and sex of cases as for

Quebec in general is found. Risk factors for hepatitis A in 'Montréal-Centre' for 1998

included travel to endemic areas, male homosexual relations, and intravenous drug use

(Unité maladies infectieuses, 1999). However, in 37% of cases none of these risk factors

were identified. It has been found in the United States that a significant proportion of

cases in which there was no known source of infection reported having children <5 years

old in the household, suggesting that child-adult transmission might account for these
b

cases (Bell et al., 1998). To what extent child-adult transmission, and specifically

daycare transmission, plays an important role in the epidemiology ofhepatitis A infection

in Quebec is unknown.
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3. STUDY OBJECTIVES

3.1 Research question

What is the seroprevalence ofhepatitis A infection among Montreal Island adult daycare

educators, and does their work with young children present significant risk factors that

could put them at risk ofhepatitis A?

3.2 Study Objectives

• To calculate the point prevalence ofhepatitis A seropositivity in a random sample of

Montreal Island daycare educators

• To determine daycare-level characteristics that are associated with hepatitis A

seropositivity

• To determine educator-level characteristics that are associated with hepatitis A

seropositivity

28



4. STUDY METHODOLOGY

4.1 Study Design

A seroprevalence study was conducted for hepatitis A infection in a population of

daycare educators on the island ofMontreal between September and December 2001.

Data collection occurred over a 10-week period from October to December 2001.

4.2 Study Population

The sampling frame consisted of aIl daycare centres on the Island ofMontreal. AlI for­

profit and not for-profit daycare centres enrolling 7 children or more outside of the

educator's home (defined as 'centre de la petite enfance' or 'garderie' (Ministère de la

santé et des services sociaux, 2002)) are registered with the Ministère de la Famille et de

l'Enfance (MFE). A list ofthese centres "Yas obtained from MFE, and was up to date as

of December 31, 2000. This list was numbered sequentially; daycare centres were then

randomly selected for participation using a computer-generated random number

sequence. AlI eligible daycare educators employed at selected centres constituted the

study population.

4.3 Sample size determination

Seroprevalence was estimated using 95% confidence intervals calculated from the

binomial distribution. Since seroprevalence estimates ofhepatitis A in the literature

include the most conservative value of 50%, for sample size purposes, the binomial

sample size formula with 0.5 as the probability of infection was used. To estimate
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seroprevalence to within 5% (worst case scenario) of its true value using 95% confidence

intervals, 384 educators were required. However, the possible correlation between

educators within the same daycare was also taken into account. There is no published

estimate of the degree of correlation ofseropositivity between educators at the same

daycare centre. In the absence of any further information, it was assumed that a 25%

increase in the sample size would be sufficient to account for any c1ustering effects.

Therefore, the final sample size was determined to be 480 educators.

4.4 Questionnaire development and pre-testing

Separate questionnaires for daycare educators and for directors were developëd in

consultation with a panel of experts who had previous experience in data collection in the

daycare setting in Quebec. The original questionnaires were developed for the larger

seroprevalence/seroconversion study which would look at five infectious diseases of

epidemiologic importance in the daycare setting - varicella, rubella, hepatitis A,

cytomegalovirus, and parvovirus B19. They were further modified to address known

general and daycare-specific risk factors for hepatitis A identified from the literature.

Questionnaires were originally developed in French and then translated into English.

Both the director and educator questionnaires were pre-tested for comprehension at a

daycare centre in Brossard, south of the island ofMontreal. (See Appendices 1 and 2 for

English version of director and educator questionnaires)
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4.5 Study timeline

Preparation for data collection began in August 2001 with finalization of the protocol,

translation ofquestionnaires, creation of telephone scripts and methods for dealing with

refusaIs, random selection of daycare centres to contact, and the hiring of a full-time

research nurse to assist in the data collection process. Initial telephone contact with the

daycare centres began on September 19,2001 and the first on-site centre visit was

conducted on October 9,2001. Phoning and on-site visits continued throughout the data

collection period, with the last c~ntre visit taking place on December 19,2001. Results

of the hepatitis A serology were available on February 6, 2002. Complete serological

results were available as of April 10, 2002, and individual report cards were mailed back

to aIl educator participants between April 18 and 25, 2002.

4.6 Selection of participating daycare centres

Based on data provided by MFE, it was estimated that approximately 167 daycare centres

would need to be contacted in order to meet the sample size requirement of480

educators, taking into account participation rates and centre eligibility.

The director of each centre was contacted by telephone and given comprehensive

information about the study. The eligibility of the centre for the study was then

determined. Inclusion criteria for the centres were: 1) they were registered with MFE as

of December 31, 2000; 2) they were currently in operation; 3) they enrolled children

under the age of36 months; and 4) they employed at least six educators.
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With the director's initial consent, more detailed information for the director and each

educator was then sent by courier to the daycare centre. The director was asked to

distribute the information to each educator and to respond to any queries about the study.

The director was then contacted by phone a second time to determine the number of

educators who had expressed interest in participating in the study. If more than three

educators in a given centre expressed interest, a visit by the research team (the research

nurse and/or the primary author (a community medicine resident with epidemiology

training)) was arranged. The dif.ector also completed a separate written, self­

administered questionnaire that collected variables on the administrative organization and

the physical characteristics of the centre itself (opening hours, number of licensed

daycare spaces, nurnber ofrooms and bathrooms, etc).

4.7 Participant recruitment

Daycare educators were eligible for participation in the study ifthey met the following

criteria: 1) they were employed at a centre that was randomly chosen to participate in the

study; 2) they were currently employed 15 or more hours per week at the daycare centre;

3) they cared regularly for children under 60 months of age; and 4) they consented to

participate in the study.

AlI educators received a package of information inc1uding a letter of invitation, an

informed consent form, and a baseline questionnaire. The written, self-administered

educator-level questionnaires were completed either prior to the on-site visit or on the

day of the visit. The questionnaire collected information on the individual workplace
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characteristics of the educator, socio-demographic information, and information on past

vaccinations and illness experience.

4.8 Data Collection - Centre Visits

In centres where there was sufficient educator interest (>3 educators), an on-site visit to

the centre was arranged with the daycare director. The visits were conducted by the

research team. At this time, any questions regarding the study were answered, the

informed consent forms were re~iewed and signed, questionnaires were collected (or

administered ifnot previously completed), and blood samples were drawn. Blood

samples were transported in an ice-packed cooler from the centre to the Montreal General

Hospital (MGH), where they were spun and stored in a refrigerator at 4° C. At the end of

each week of data collection, the blood samples were transported in ice-packed coolers

from the MGH to Hôpital Maisonneuve-R9semont, where they were processed and

analyzed.

4.9 Refusai Information

When possible, information on the nonparticipating centres was gathered in order to

determine the representativeness of the final sample.

Those who refused participation on the first phone calI were asked the following

questions:

1. How many hours per week is YOUf daycare centre open?

2. Does yoUf centre operate for profit?
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3. How many full-time and part-time educators do you have working at your centre?

4. How many children currently attend your daycare centre?

5. How many ofthese children are under the age of36 months?

In those centres where there was insufficient educator participation, daycare directors

were asked to complete the director questionnaire and return it by mail to the principal

investigator.

In those centres where a visit was arranged, questionnaires of educators who refused to

provide a blood sample or who were otherwise unavailable for blood sampling were also

collected for comparison to those from whom a blood sample was obtained.

4.10 Serological Procedures

For hepatitis A serology, samples were assayed at the microbiology laboratory of Hôpital

Maisonneuve-Rosemont by a competitive micropartic1e enzyme immunoassay (AxSYM

HAVAB 2.0, Abbott Laboratories, Illinois) according to the instructions ofthe

manufacturer. Samples with an index value in the range of 1.001 to 3.000 were

considered non-reactive. Samples with an index value in the range of 0.000 to 1.000 were

considered reactive. Indetenninate results were to be coded as 'gray zone'.

4.11 Dissemination of Results

Serological results were recorded on a confidential serology report that was sent to each

participating daycare educator. The report inc1uded a brief explanation of the meaning
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of seropositivity and seronegativity, together with infonnation on respective actions to be

taken (see Appendix 3).

4.12 Outcome Measure

The principal outcome measure in this study was the hepatitis A serological status of the

participant. This was expressed as a binary variable: 1 = seropositive and 0 =

seronegative.

4.13 Data Management

Data from educator and director questionnaires were entered manuaIly into separate

database files using Excel. Serological results were entered separately by technical

personnel at Hôpital Maisonneuve-Rosemont. These serological results were then

merged with the educator database by unique participant codes. Director and educator

databases were imported into SAS version 8e (The SAS Institute, 1999-2001), and

merged by unique daycare centre codes for analysis. Variable frequencies (categorical

variables) and ranges (continuous variables) were used to screen for impossible or

unlikely values.

4.14 Analysis

Frequency and univariate procedures were used to generate descriptive statistics for both

centre and educator-Ievel variables. A Spearman's correlation matrix was constructed

with aIl variables to examine possibly significant correlations between variables.

Bivariate analyses were then conducted for each covariate with the outcome (binary
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seropositivity) to detennine significant relationships in the data. Centre and educator­

level covariates whose relationship with the outcome was statistically significant were

then used to construct multivariate logistic regression models.

In order to determine ifthe effect ofc1ustering of educators into daycare centres was

significant in explaining the variation in seropositivity rates, a nonlinear mixed effects

mode! was constructed. Daycare centres were grouped by several different

administrative criteria and the v~riance between these groups was inc1uded in the

regression model to detennine if they significantly influenced the seropositivity rates.

4.15 Sub-analysis

Several multiple regression models were constructed for stratified groupings ofeducators

based on their region or country ofbirth, in order to take into account the influence of

geographic variation in hepatitis A endemicity. Educators were categorized into being

born in one ofthree country-income levels based on World Bank criteria (World Bank,

2001) (Appendix 4), which can be used to approximate endemicity patterns ofhepatitis A

(see Figure 3 in Manuscript #2, page 60). They were also separately categorized into

being Canadian or foreign-born. In those groups of educators that were born in low­

endemicity countries, daycare and educator-level variables that referred to daycare work

were reintroduced to check for significance in these sub-groups.
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4.16 Ethics

Ethics approval (Appendix 5) for the study was obtained from the Research Ethics

Committee - McGill University Health Centre - in June 2001. The hepatitis A

seroprevalence study was part of a 1arger daycare study of seroprevalence/seroconversion

to five infections (hepatitis A, rubella, cytomegalovirus, parvovirus B19, varicella).
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5. RESULTS

We designed a primary epidemiologic study to determine hepatitis A seroprevalence in a

population of daycare educators on the Island ofMontreal. The following manuscript

describes the results ofthis research. The article will be submitted to the Canadian

Medical Association Journal in July 2002.

A supplementary results sectio~.(Section5.2) describes additional data that were

collected and analyses that were performed.
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Abstract

Background: Daycare centres play a significant role in the epidemiology ofhepatitis A;

however, there is a lack ofdocumentation on its seroprevalence and potential risk factors

among daycare educators in Canada.

Objective: To determine the seroprevalence ofhepatitis A among daycare educators in

Montreal and associated individual and daycare-Ievel risk factors.

Methods: A total of 84 centres from 167 randomly selected centres in Montreal

participated. Directors and edu~ators completed questionnaires on daycare-Ievel and

educator-Ievel risk factors. Sera were collected during on-site visits.

Results: The seroprevalence ofhepatitis A among the 492 participating educators was

35.6%. Educator risk factors of importance in multivariate analysis included: region of

birth - high or moderate income vs. low income (OR = 20.8; 95% CI: 9.4, 46.0); report

ofprevious vaccination for hepatitis A (OR = 6.1; 95% CI: 2.9, 13.0); travel to endemic

areas (OR = 2.4; 95% CI: 1.3,4.2); and age (ORs-yr= 1.5; 95% CI: 1.3, 1.7). When

Canadian-bom educators were analyzed separately, a further association was found

between seropositivity and years worked in the daycare centre (ORs-yr= 1.3; 95% CI: 1.0,

1.8).

Conclusion: This represents the first study in Quebec designed to examine risk factors

for hepatitis A infection among adult daycare educators. In a non-outbreak situation, this

occupational group shares similar risk factors for seropositivity with the general

population. Canadian-bom educators however appear to be placed at sorne additional

risk by working in daycare centres, and may benefit from vaccination.
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Introduction

Although considered among the more benign hepatitis viral infections, hepatitis A is the

most frequently reported among aH reportable vaccine-preventable disease in North

America 1. The morbidity ofhepatitis A i~creases with age, and in Canada about 25% of

aH reported adult cases require hospitalization. 2 The main risk factors for hepatitis A

identified in Canada include residence in certain communities lacking adequate

sanitation, residence in institutions (eg, correctional facilities), illicit drug use, male

homosexual behaviours, and travel to or residence in countries with inadequate sanitation

2. In the United States, attendance or work in a child daycare centre has also been

identified as a risk factor 1. Hepatitis A infection is ofparticular concem for daycare

educators because it can cause significant clinical disease in susceptible adults. It is

highly infectious and easily transmitted in the daycare setting - in fact, daycare centres

have been identified as sources of community-wide hepatitis A outbreaks among adults 3.

A vaccine is currently available, offering nèw opportunities for preventive care.

In the United States, daycare centre contact is considered to be an important risk factor

for adult hepatitis A infection, accounting for more cases than foreign travel (Figure 1) 4.

However, one seroprevalence study among daycare educators (in a non-outbreak

situation) was unable to find an association between seropositivity and employment

characteristics, suggesting that occupational exposure to hepatitis Amay not be important

under non-outbreak circumstances 5.
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In Canada, almost no data exist on occupational risk ofhepatitis A for daycare educators.

In 1995 in Toronto, results from 122 sera collected for other purposes suggested a

hepatitis A seroprevalence of21 % among daycare educators 6. Those educators who

were not born in Canada had a seroprevalence of44%, while those born in Canada had a

seroprevalence of 8%. Unfortunately, the external validity of these figures is uncertain

given limitations in study design. The 2002 Canadian Immunization Guide offers no

vaccination recommendations for daycare workers due to a lack ofdata supporting an

association in the Canadian population 2.

In order to address the lack of information on hepatitis A infection among Canadian

daycare educators, we collected epidemiologic data and performed serologic testing for

hepatitis A in a representative sample ofdaycare educators in Montreal, Quebec.

Methods

• Recruitment

A list ofregistered daycare centres (centres outside the home enrolling a minimum of7

children) on the Island ofMontreal was obtained from the Ministère de la Famille et de

l'Enfance (MFE). We selected a random sample ofthese centres using a computer­

generated random number sequence, with the goal ofrecruiting the predetermined sample

size of 480 educators. Centres were considered eligible if: 1) they were registered with

MFE as of December 31, 2000; 2) they were currently in operation; 3) they enrolled

children under the age of36 months; and 4) they employed at least six educators.
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The director of each centre was contacted by telephone and given comprehensive

information about the study. With the director's initial consent, more detailed

information for the director and each educator was then sent by courier to the daycare

centre. The director was asked to distribute the information to each educator and to

determine the number ofeducators who expressed interest in participating in the study.

• Data Collection

If more than three educators in ~. given centre expressed interest, a visit by the research

team (CM and SA) was arranged. The director also completed a separate written, self­

administered centre-Ievel questionnaire that collected information on the administrative

organization and physical characteristics of the centre itself (opening hours, number of

licensed daycare spaces, number of rooms and bathrooms, etc).

The educator's package of information included a letter of invitation, an informed

consent form, and a baseline questionnaire. Daycare educators were eligible for

participation in the study if they met the following criteria: 1) they were employed at a

centre that was randomly chosen to participate in the study; 2) they were currently

employed 15 or more hours per week at the daycare; 3) they cared regularly for children

under 60 months ofage; and 4) they consented to participate in the study. The written,

self-administered educator-level questionnaires collected information on the individual

workplace characteristics of the educator, socio-demographic information, and

information on past vaccinations and illness experience.
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During the on-site visit by the research team, any questions regarding the study were

answered, the infonned consent fonns were reviewed and signed, questionnaires were

coIlected (or administered ifnot previously completed), and blood samples were drawn.

AIl blood samples were transported in ice-packed coolers to the laboratory for analysis.

Samples were assayed at the microbiology laboratory ofHôpital Maisonneuve-Rosemont

by blinded technicians using a competitive microparticle enzyme immunoassay (AxSYM

HAVAB 2.0, Abbott Laboratories, Illinois) according to the instructions of the

manufacturer. Samples with an index value in the range of 1.001 to 3.000 were

considered non-reactive. Samples with an index value in the range of0.000 to 1.000 were

considered reactive.

• Statistical Analysis

The estimated sample size was determined using the binomial distribution formula and

the most conservative estimate of0.5 for the probability of infection. It was further

increased by 25% to take possible clustering into account.

Frequency and univariate procedures were used to generate descriptive statistics for both

centre and educator-Ievel variables. A Spearman's correlation matrix was constructed to

examine correlations between variables. Bivariate analyses were conducted for each

centre and individuallevel variable with the outcome to determine their relative

importance in explaining seropositivity. Covariates whose relationship with the outcome

was statisticaIly significant (p< 0.05) were then used to construct multivariate logistic
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regression models. Several multiple regression models were constructed for different

groupings of educators based on their region or country ofbirth. A mixed effects model

was developed to take into account the clustering effect of educators within daycare

centres.

Ethics approval for the study was obtained from the Research Ethics Committee - McGill

University Health Centre - in June 2001.

Results

The study was conducted from September to December 2001, with sera collection

occurring during a 10-week period from October to December. A total of 167 centres

were randomly selected from the list of aIl registered daycare centres on the Island of

Montreal (n=481) in order to reach the desired sample size. Ofthese centres, 15 (9%) did

not meet the inclusion criteria because they either had an insufficient number of staff or

they did not enroll children under the age of36 months. Among the 152 eligible centres,

12 (7.9%) refused participation at the centre level, 40 (26.3%) provided no further

information, 16 (10.5%) agreed at the centre leve1 but had insufficient educator

participation, and 84 (55.3%) centres had participation at both the centre and educator

levels (Figure 2).

Of aIl variables collected and analyzed, missing values constituted less than 5% of cases,

with the exception oftwo variables in the educator questionnaire. There were 53 (10.8%)
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missing values for the question regarding travel to a developing country, and 49 (10.0%)

missing values for the question regarding annual household income.

Daycare centre characteristics

Table 1 describes the characteristics of the daycare centres (n = 84) in which both the

director and the educators participated. Among these centres, 67.1% classified

themselves as a 'centre de la petite enfance' or publicly funded daycare centre. On

average, the centres enrolled 61;,4 children, and 6.2 ofthose children were in the nursery

«6 months of age). The average minimum age of enrollment for children at the centres

was Il months. The centres had been operating for an average of 18.9 years (range 1-42

years) and were open 55.6 hours per week. Most ofthe children at the daycare centres

(52.9%) were over the age of36 months, with 36.3% between 18 and 35 months of age,

and 10.8% under 18 months of age.

Other information collected (data not shown) included the number of educators working

with each age group and child:educator ratios, the number ofrooms used for the children,

the number of sinks and bathrooms available, hygiene training and routines, meal

preparation, and reports of illness among children or educators in the previous two

weeks.

In cases where the director was unable to elicit sufficient educator interest, s/he was

asked to complete the director questionnaire and mail it to the principal investigator.

Table 1 also compares the characteristics ofcentres that participated in the study (n=84)
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with those where the director provided information but had insufficient educator

participation (n=16). Daycare centres with insufficient educator participation were

slightly more likely to be private centres, tended to be slightly larger and have a larger

percentage ofoIder children, and were more likely to accept part-tirne attendance of

children.

Educator characteristics

There were 544 educator questi~nnaires completed, ofwhich 492 educators also provided

a blood sample. Table 2 describes the characteristics of the daycare educators who

participated by cornpleting both the questionnaire and providing blood. The majority of

participating educators were young Canadian wornen - two-thirds were between the ages

of20 and 39 years. Ofthose who were not born in Canada, 52.4% were born in rniddle­

incorne countries, 26.7% in high-incorne c,Ountries, and 20.9% in low-incorne countries.

The classification ofcountries by incorne levels was obtained frorn World Bank

documentation 7, and can be used to approxirnate endernicity patterns of hepatitis A.

High-income countries have low levels ofhepatitis A, low-incorne countries (often

referred to as 'developing countries') are highly endernic for hepatitis A, and rniddle­

incorne countries have an intermediate level ofhepatitis A endernicity.

Although relatively few (13.4%) reported having previously received hepatitis A

vaccination, 47.9% of educators answered «Don't know" to this question. A very srnall

proportion ofeducators reported having previously been ill with hepatitis A infection

(1.5%) - the timing of the illness in relation to working in daycare is not known.
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The majority of educators have certification in early childhood education. Most live in

nuclear families, and almost one-third of them report an annual household income of less

than $20,000.

Educators cared for an average of 10 children, with variation in the child:educator ratio

depending on the age of the children and whether the educators worked in teams. The

child:educator ratio was 8.3:1 f~r children older than 36 months, 6.5:1 for children aged

18-35 months, and 3.7:1 for children less than 18 months old. Approximately half ofthe

educators (45.6%) spent more than 50% oftheir time with children under the age of36

months, and as a result a similar proportion (44.7%) changed diapers more than 10 times

perweek.

Of aIl educators who completed the questionnaires (n = 544), a small proportion (n=52 or

9.6%) did not provide a blood sample. Reasons were: refusaI to give blood (fear of

needles, etc) (n=16); absence at the time of the on-site visit (n=lO); and failure to draw

blood after repeated attempts (n=26). Table 2 compares those who fully participated in

the study with those who completed a questionnaire only. Educators who completed the

questionnaire only were slightly older, more likely to have been bom in Canada, less

likely to have traveled to a developing country, and were less likely to have a diploma in

early childhood education.
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Seroprevalence

Hepatitis A seroprevalence among the participating daycare educators was 35.6%. This

estimate varied considerably by World Bank income region and country ofbirth (Tables

3 and 4).

Analysis by Region ofBirth

When countries ofbirth were grouped according to World Bank criteria into high,

middle, and low income countri~s, a large variation in the seroprevalence estimate was

seen: 19.7% ofparticipants bom in high income/low endemicity countries (n=380) were

seropositive; those bom in middle income/moderate endemicity countries harl an estimate

of 85.0% (n=80); and those bom in low income/high endemicity countries had an

estimate of 100% (n=32) (Table 3).

The data were also divided into Canadian-bom and foreign-bom groupings for analysis

(Table 4). It was found that those bom in Canada had a seroprevalence estimate of

15.9% (n=339), compared to those bom outside of Canada who had an estimate of79.1 %

(n=153).

Vaccination Self-report

Vaccination status for hepatitis A was obtained by self-report, and was not confirmed by

written records or physician report. Those who said they had been vaccinated were

subsequently found to test seropositive only 58.5% ofthe time, indicating that self-report

ofhepatitis A vaccination was not always reliable in this population.
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Bivariate Analyses

Significant bivariate results are shown in Table 5. Variables that were not significant at

the bivariate level included:

Educator-level variables - highest level of schooling completed, number of years spent in

school, certification in early childhood education, presence of children attending daycare

in the household, number ofhours worked per week in daycare, number of children

educator cares for at the daycar~? age group of children cared for at the daycare,

frequency ofdiaper changing per week.

Daycare-level variables - number oflicensed places for children, number ofÏmrsery

places, number of educators, number ofyears of operation, number ofhours open per

week, proportion of children under 36 months of age, number ofchildren on social

assistance, minimum age of child at registration, ratio ofroomslbathrooms/sinks to

people, educator or chiId involvement in meal preparation, catering ofmeals.

Multiple Regression Analyses

In every multivariate mode! constructed, increasing age (categorized into five-year

groupings) was found to be significant (Tables 6 and 7). A history oftravel to a

developing country was found to be a significant predictor among foreign-bom educators

but not among Canadian-bom educators. Region ofbirth was found to have a large

influence on seroprevalence estimates, with sorne attenuation among foreign-bom

participants, possibly due to the correlation ofregion ofbirth and travel history. Report

of past HAV vaccination was an important predictor in aU cases except those bom in a
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foreign country. Having a household income ofless than $20,000 was an important risk

factor among foreign-bom participants. Occupational factors (number ofyears worked in

daycare, ratio ofchildren to bathrooms) became important only among those bom in low

endemicity (high income) areas, including Canada. For Canadian-bom educators,

number of years worked in daycare replaces travel to endemic areas as the third most

important risk factor.

Discussion

This is the first Canadian study to look specifically at hepatitis A seroprevalence and risk

factors among daycare educators. In 1995, a seroprevalence estimate of21% (8% among

Canadian-bom) was obtained on a convenience sample of 122 sera from daycare

educators in Toronto 6. In 1996, a seroprevalence study using similar methods to our

study was conducted in Washington, USA (n = 360 educators), and attained a

. 5
seroprevalence estimate of 13% (8% among US-bom) . Our study has an overall

seroprevalence of35.6%, and 15.9% among Canadian-bom educators. Possible

explanations for the higher seropositivity found in our study population, particularly

among locally-bom participants, include restriction of our study population to centres

having more than five educators, a difference in the demographics ofdaycare educators

(their origin, where and how often they travel), a change in the overall epidemiological

situation ofHAV infection in Montreal, a change in the occupational risk ofhepatitis A

infection in daycare, and the introduction of a hepatitis A vaccine in 1995. Although it

has not been specifically recommended for daycare educators in Canada 2, participants

may nonetheless have received the vaccine for this or other reasons.
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Multivariate analyses revealed that the most important factor predicting seropositivity

among daycare educators is their country or region ofbirth. This correlates with the

global epidemiology ofhepatitis A (Figure 3), where the chances ofbecoming immune to

hepatitis A early in life is high for those bom in endemic countries - generally middle

and low income countries. Exposed persons would then be effectively 'immunized'

against the disease later in life, and be unaffected by risk factors present in their

workplace.

The next most important factor is reported history ofvaccination. In the foreign-bom

group, vaccination is not a significant risk factor. In these cases, vaccination is likely

country and region-dependent, with those in endemic countries being least likely to have

been vaccinated but also most likely to be seropositive from other exposure. Aiso in this

foreign-born subgroup, reported travel to a developing country takes on strong

significance. In the case ofthose coming from endemic regions, this reflects the strong

correlation between birth in a middle or low-income country and subsequent travel to

these areas. If not already exposed as a child in these countries, the educator may be

more likely to seroconvert when she retums later in life, since she is likely to stay in

similar conditions to the general population.

In Canadian daycare educators, travel to a developing country was found not to predict

seropositivity (Table 7). This could reflect sorne misunderstanding as to what constitutes

a 'developing country'. It could also reflect the fact that the Canadians in our sample
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who traveled abroad stayed in environments that are more reflective of low endemicity,

rather than local environments that would provide increased exposure to hepatitis A.

Although one might expect a high correlation between traveling to a developing country

and having been vaccinated, this is not in fact the case (rs=O.14). This could reflect the

relatively recent introduction of the vaccine, or perhaps a low level of pre-travel health

consultation.

Income appears to have an imp~.rtant effect for those born in moderate endemicity

countries (Table 6). These are countries where hepatitis A risk is likely more stratified by

socioeconomic status and sanitation standards. Alternatively, in high-incomë countries,

the risk is likely uniformly low and in low-income countries the risk is likely uniformly

high.

Daycare-specific risk factors became important only when educators ofmiddle and low­

income country origin were excluded from the analysis (Table 6). This likely reflects the

fact that educators born in moderate and highly endemic countries are essentially

removed from the risk pool early in life, and thus their serological status is not affected

by any environment encountered in adulthood. For those who are brought up relatively

protected from other sources of increased risk, an introduction into the daycare

environment appears to carry sorne risk. In fact, among Canadian educators, this appears

to be more important than travel to hepatitis A endemic areas.
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When educator characteristics are stratified according to region ofbirth, it becomes clear

that a constellation of factors in addition to regional endemicity patterns themselves may

explain why educators from moderate and high endemicity countries are more likely to

be seropositive. These educators tend to be older, earn less money, have more people in

their household, and travel more to endemic countries. Educators whose origin is a high

income country, and Canadian educators in particular, tend to be younger, earn higher

salaries than their foreign-born counterparts, travelless to endemic countries, and are less

likely to report having been vac~inated against hepatitis A. As a result, their

seropositivity rate is below 20%. Thus, both the exposure to endemic countries and

accompanying characteristics contribute to the differences in seropositivity rates between

these groups.

Jackson et al (1996) conc1uded that occupational exposure to hepatitis A in the United

States is uncommon under non-outbreak circumstances, but that vaccination may be

warranted in areas where outbreaks in childcare facilities are frequent 5. There have been

outbreaks ofhepatitis A related to childcare facilities in several states in the US, making

daycare attendance and/or contact an important risk factor on a nationallevel 4. In

Canada, the Canadian Immunization Guide (2002) suggests that childcare facilities have

not been the source or focus ofoutbreaks 2. It does, however, advocate post-exposure

prophylaxis to aIl children and employees when a chiId or staffmember ofa facility

becomes infected. Our results suggest that there may be sorne additional risk ofhepatitis

A among Canadian-born daycare educators due to their occupation. This risk does not

become apparent until foreign-born educators are removed from the analysis, a step that
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had not been perfonned in the analysis ofprevious studies. Further cost-effectiveness

studies should be carried out ta detennine whether this additional risk warrants routine

vaccination among Canadian-born daycare educators. It would also be usefui to

investigate in more detail the differences between Canadian and American daycare

contexts that have resulted in apparently different levels of risk of childcare-linked

outbreaks. The low levels of seropositivity among Canadian-born educators and

educators from high-income countries (the majority in our sample) suggest the potential

for morbidity among educators ~hould an outbreak occur in this setting.

Conclusions

The results ofthis study may be generalized to daycare educators in large urban centres

in Canada. However, due to the geographic variation ofhepatitis A, the results should

be interpreted with caution in other countries. Seropositivity rates were not found to vary

between groups ofdaycare centres, indicating that in this study daycare-Ievel risk factors

are not important in detennining individual risk ofhepatitis A infection. Canadian and

foreign-born daycare educators have different individual risk related to their country of

origin, and to other individual characteristics pertinent in the acquisition ofhepatitis A

infection. Foreign-born educators appear to have been exposed to hepatitis A infection

early in life. Due to their high levels of seropositivity, this group may benefit more from

serological testing for hepatitis A status than routine vaccination. Alternatively,

Canadian educators may be at increased risk ofhepatitis A infection by their work in

daycare centres, largely due to their lack ofearlier exposure to other important risk

factors for hepatitis A. As a result, future policy may consider vaccination ofdaycare
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educators, particularly those who are Canadian-bom or from other high income/low HAV

prevalence countries, to prevent hepatitis A morbidity in this occupational group.
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Figure 1: Trends in Selected Risk Factors for Reported Cases ofHepatitis A in the United
States, 1983-1995 4

Contact with Hep A case

58



Figure 2: F10wchart of Daycare Centre Selection and Participation, Montreal, Quebec, 2001

481 daycare centres (Montreal Island)
~

167 randomly selected daycare centres

15 ineligible centres

152 eligible daycare centres

12 refusaI on first contact

140 centres receive study information

40 centres- no further data

~ ~ 16 centres at director level only

84 centres fully participate
(director and educator participation)
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Figure 3: World rnap of geographic distribution ofhepatitis A seropositivity 8
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Table 1: Characteristics of daycare centres with director participation who had sufficient
(n = 84) vs insufficient (n=16) educator participation, Montreal, Quebec, 2001
Daycare Centre Characteristic Participating daycare centres Non-participating daycare centres

(n=84) [percent ormean (SD)] (n=16) [percent or mean (SD)]
Status

Public 67.1 62.5
Private 32.9 37.5

# licensed daycare places 61.4 (22.4) 69.3 (29.1)
# nursery places 6.2 (6.7) 4.0 (5.5)
Minimum age at admission Il.0 (8.6) 13.3 (8.8)

# hours open per week 55.6 (6.1) 54.3 (3.5)
# years in operation 18.9 (9.0) 17.9(9.3)

# educators/centre 11.2 (4.5) 12.6 (5.9)

Children < 18 months ofage 10.8 7.9
Children 18-35 months ofage 36.3 33.9
Children >= 36 months of age 52.9 58.2
Accept part-time attendance 61.0 73.3
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Table 2: Characteristics of educators who completed a questionnaire and gave a blood sample
(n=492) versus educators who completed the questionnaire only (n=52), Montreal, Quebec 2001
Educator Characteristic Educators who gave blood and Educators who completed

cornpleted questionnaire (n=492) questionnaire only (n=52)
[percent or rnean (SD)] [percent or rnean (SD)]

Sex-fernale
Mean age (years)

98.0 98.1
35.7 (9.8) 37.5 (11.0)

Place ofbirth - Canada 68.9 74.5
Ever traveled to a developing 35.5 23.8
country

CUITent incorne· < $20,000 27.3 34.8
# people in household 2.6 (1.6) 2.5 (1.3)
ECEt diploma 63.5 41.2

# years working in daycare 8.2 (6.3) 8.8 (6.4)
# hOUTS worked per week 35.0 (6.0) 35.6 (7.2)
# children cared for regularly 10.4 (5.2) 10.8 (5.2)
Diapering >10 times per week 44.7 41.2

Report ofpast HAV~ vaccination 13.4 8.0

* Annual household incorne
t ECE = early childhood education
t HAV = hepatitis A virus
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Table 3: Comparison ofeducator characteristics by region ofbirth (World Bank
classification), Montreal, Quebec, 2001

Educator Characteristic

Seropositivity rate

Mean age (years)

Ever traveled to a developing country

Current incorne· <$20,000
# people in household
ECEt diploma

# years working in daycare
# hours worked per week
# children cared for regularly
Diapering >10 tirnes per week

Report ofpast HAyt vaccination

* Annual household incorne
tECE = early childhood education
t HAY = hepatitis A virus

Highincorne
countries(n=380)

19.7

34.5

23.9

22.8
2.5

66.6

8.5
34.8
10.3
43.3

12.8
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Region ofbirth
Middle incorne

countries (n=80)
85.0

40.1

72.6

45.6
3.0

49.4

7.5
35.4
10.8
51.3

15.4

Lowincorne
countries (n=32)

100.0

40.0

81.5

39.3
3.6

62.5

6.9
36.5
9.8

45.2

15.6



Table 4: Comparison of educator characteristics by place ofbirth, Canada versus foreign,
Montreal, Quebec, 2001
Educator Characteristic

Seropositivity rate

Mean age (years)

Ever traveled to a developing country

CUITent incorne' <$20,000
# people in household
ECEt diploma

# years working in daycare
# hours worked per week
# children cared for regularly
Diapering >10 tirnes per week

Report of past HAyt vaccination

* Annual household incorne
tECE = early childhood education
t HAY = hepatitis A virus

Canada (n = 339)
15.9

34.0

22.9

22.3
2.4
66.7

8.5
34.7
10.2
45.6

12.1
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Place ofbirth
Foreign(n= 153)

79.1

39.7

63.5

39.1
3.0

56.6

7.6
35.6
10.8
42.8

'15.7



Table 5: Significant bivariate results for educator and daycare-Ievel variables, Montreal,
Quebec, 2001
Educator Variable

Region ofbirth

Ever traveled
Past HAY· vaccination

Have children
Low Income
Marital status
ECEt diploma
Age
Size ofhousehold
CUITent smoker
Daycare-Ievel variable

Daycare status
Hours open

Explanatory Notes
High vs middle/low income country region
(approximating low, middle, high HAY endemicity)

To a developing country (yes/no)
Vaccinated vs not vaccinated/don't know
Have own children vs no children
Less than $20,000 vs more than $20,000
Married/common-Iaw vs single
Having an ECE diploma vs not
Grouped by standard 5-year categories
# people in home other than educator
Smoking cUITently vs non smoker

Private/for profit vs Public1y funded
# hours the daycare is open per week

OR (95% CI)
24.2 (12.7, 46.0)

6.1 (3.9,9.3)
3.0 (1.7, 5.1)
2.5 (1.7,3.7)
2.0 (1.3, 3.2)
1.7 (1.2,2.6)
1.6 (LI, 2.4)
1.4 (1.3, 1.6)
1.2 (1.1, 1.4)
0.4 (0.2, 0.6)

2.2 (1.5, 3.3)
1.04 (LOI, 1.07)

* HAY = hepatitis A virus
t ECE = early childhood education
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Table 6: Multivariate logistic models for daycare educator seropositivity by region of
birth, Montreal, Quebec, 2001
Variable

Region ofbirth
Age (5 yr ~s)
Past HAV vaccination
Ever traveled to developing country

CUITent incomet <$20,000
Married or common law
Years working in daycare (5yr grp)

Ratio # children to # bathrooms

Model OR and 95% confidence interval
All- Hl , MIC§, HIC and MIO HIO (n=380)
LICII (n= 492) (n=460)
20.8 (9.4,46.0) 14.2 (5.8, 34.8) NA··
1.5 (1.3, 1.7) 1.6 (1.4, 1.9) 1.4 (1.2, 1.6)
6.1 (2.9, 13.0) 7.6 (3.4, 17.2) 6.5 (3.0, 14.3)
2.4 (1.3, 4.2) 2.9 (1.6,5.4) 2.0 (1.1,3.8)
NStt 2.6 (1.2, 5.3) NStt
NStt 2.2 (1.2, 4.3) NStt
NStt NStt 1.3 (1.0, 1.7)
NStt NStt 1.0 (1.0, 1.1)

* HAV = hepatitis A virus
t Annual household incorne
t HIC = high incorne countries (low endemicity)
~ MIC = middle incorne countries (rnoderate endemicity)
Il LIC = low incorne countries (high endemicity)
** NIA = not applicable
tt NS= not statistically significant (p> 0.05)
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Table 7: Multivariate logistic models for daycare educator seropositivity by place of
birth, Canada versus foreign, Montreal, Quebec, 2001

Region ofbirth
Age (5 yr grps)
Past HAV· vaccination
Ever trave1ed to deve10ping country

CUITent incomet <$20,000
Married or common law
Years working in daycare (5yr grp)

* HAV = hepatitis A virus
t Annual household incorne
t NIA = not applicable
§ NS= not statistically significant (p> 0.05)
Il Foreign = born outside of Canada

Ail (n= 492) Canada (n=339) Foreign Il (n=153)
20.8 (9.4,46.0) NAt 4.6 (1.7, 12.2)
1.5 (1.3, 1.7) 1.4 (1.2, 1.7) 1.5 (1.1, 2.1)
6.1 (2.9, 13.0) 8.8 (3.7,21.1) NS§
2.4 (1.3, 4.2) NS§ 8.1 (2.3,29.0)
NS§ NS§ 5.3 (1.2, 24.2)
NS§ NS§ NS§
NS§ 1.3 (1.0, 1.8) NS§
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5.2 Supplementary Results

The following section contains additional data and analyses that complement those found

in the previous manuscript. They establish the representativeness ofthe study population

and examine the effect ofclustering of educators by daycare centres.

5.2.1 Reasons for Non-participation

5.2.1.1 Daycare centres

In sorne cases (7.9%), the dayc~~e director refused participation ofthe centre on the tirst

phone call. Reasons for this initial refusaI included lack oftime, involvement in other

studies, and logistical changes in the daycare (moving, change of director). Table 1

compares the characteristics of centres that participated fully in the study with those who

refused any level ofparticipation.

Table 1: Daycare directors who refused on tirst phone call (n = 12) versus those who
fully participated (centre and educator-Ievel) (n = 84), Montreal Quebec, 2001
Daycare Centre Characteristic Participating daycare centres RefusaI on first phone calI

(n=84) [percent or mean] (n=12)* [percent or mean]
Status - public daycare
# licensed daycare places

67.1% 9.1%
61.4 64.0

# hours open per week

Total number of educators

55.6

11.2

55.5

11.5

# children < 36 months 27.9 37.0
*The denorninator for these figures is n = Il because one director refused to answer all study questions.

It was observed that a much smaller percentage ofdaycares who refused participation

were public daycares, and that they tended to have a larger number of children under the

age of 36 months.
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Even if the director was interested in study participation, the centre could be found

ineligible for participation. Of the 15/167 (9.0%) randomly selected centres that were

found to be ineligible, 7 only enrolled children oIder than 36 months, and 8 had an

insufficient number of staff (less than 6 educators).

Once the study information was sent out to the centres, nonparticipation was related to

insufficient director and/or educator interest. In cases where the director was unable to

elicit sufficient educator interest, s/he was asked to complete the director questionnaire

and mail it to the principal investigator. Although one hundred directors (65.8%)

completed the daycare-Ievel questionnaire, there was insufficient educator participation

in 16 centres. Table 2 compares the characteristics of centres that participated fully in the

study with those where the director provided information but there was insufficient

educator participation.

Table 2: Characteristics ofdaycare centres with director participation who had sufficient
(n = 84) vs insufficient (n=16) educator participation, Montreal Quebec, 2001
Daycare Centre Characteristic Participating daycare centres Non-participating daycare centres

(n=84) [percent or mean (SD)] (n=16) [percent or mean (SD)]
Status - public daycare
# licensed daycare places
# nursery places
Minimum age of admission

67.1 62.5
61.4 (22.4) 69.3 (29.1)
6.2 (6.7) 4.0 (5.5)
11.0 (8.6) 13.3 (8.8)

# hours open per week 55.6 (6.1) 54.3 (3.5)
# years in operation 18.9 (9.0) 17.9 (9.3)

Total number of educators 11.2 (4.5) 12.6 (5.9)

# children on social assistance 2.1 (3.4) 4.0 (5.2)
Children < 18 months ofage 10.8 7.9
Children 18-35 months ofage 36.3 33.9
Children >= 36 months ofage 52.9 58.2
Accept part-time attendance 61.0 73.3
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Daycare centres with insufficient educator participation were slightly less likely to he

public centres, tended to be slightly larger and have a larger percentage ofoIder children,

and were more likely to accept part-time attendance ofchildren.

5.2.1.2 Educators

Of aIl the educators that completed questionnaires (n = 544), a smaIl proportion ofthem

(n=52 or 9.6%) did not provide a blood sample. Reasons for not giving a blood sample

were documented as refusaI to &~ve blood (fear ofneedles, etc) (n=16), absence at the

time of the on-site visit (n=10), and unsuccessful attempt at drawing blood (n=26). Table

3 compares those who fully participated in the study with those who completed a

questionnaire only.

Educators who completed the questionnaire only were slightly older, were more likely to

have been born in Canada and less likely to have traveled to a developing country, were

more like1y to live in a household with an annual income ofless than $20,000/year, were

less likely to have a diploma in early childhood education, and were less likely to report

having received a vaccination for hepatitis A.
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Table 3: Characteristics of educators who completed a questionnaire and gave a blood sample
(n=492) versus educators who completed the questionnaire only (n=52), Montreal Quebec 2001
Educator Characteristic Educators who gave blood and Educators who completed

completed questionnaire (n=492) questionnaire only (n=52)
[percent or mean (SD)] [percent or mean (SD)]

Sex - female
Mean age (years)

98.0 98.1
35.7 (9.8) 37.5 (11.0)

Place ofbirth - Canada 68.9 74.5
Ever traveled to a developing 35.5 23.8
country

CUITent income - < $20,000 27.3 34.8
# people in household 2.6 (1.6) 2.5 (1.3)
ECE* diplorna 63.5 41.2

# years working in daycare 8.2 (6.3) 8.8 (6.4)
# hOUTS worked per week 35.0 (6.0) 35.6 (7.2)
# children cared for regularly 10.4 (5.2) 10.8 (5.2)
Diapering >10 times per week 44.7 41.2

Report ofpast HAV vaccination 13.4 8.0

*ECE = early childhood education
** Annual household income

5.2.2 Analysis

5.2.2.1 Correlation Analysis

Many centre and educator variables exhibited a high degree of correlation with one

another. A list ofvariables with statistically significant and high magnitude correlation

values is provided in the Appendix 6.

The most significant correlation, in tenns of interpretation of the subsequent analyses,

was between region ofbirth and history oftravel to a developing country (rs = 0.43, P

<0.001). Another important correlation was that between the number ofyears worked in

daycare and age (rs = 0.55, p <0.001).

Other high magnitude correlation values were (Table 4):

total years worked in daycare and years worked in the current daycare;
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age group of children worked with and the frequency of diaper changing;

number ofchildren the educator has and the size ofher household;

the number ofplaces in the daycare with the number of younger children at the

daycare (reflected in the number ofchildren less than 36 months, and the

minimum age of entry).

Table 4: Spearman correlations for selected variables
Variables
Region ofbirth and past travel

Years worked in daycare and age

Total years worked in daycare vs
years in current daycare
Age group ofchildren and
frequency diaper changing
# children (educator) and size of
household
# of daycare places and # children
<36 months
# daycare places and minimum
age ofentry

Spearman correlation (rs)

0.43065
0.5\,4582
0.84961

-0.60985

0.50272

0.81278

-0.33698

p-value
<0.001
<0.001
<0.001

<0.001

<0.001

<0.001

<0.001

5.2.2.2 Daycare Centre Clustering

Initial multivariate modeling attempted to take clustering of daycares into account by

constructing a nonlinear mixed effects model, in which the model looked for variation

between groups of daycares as weIl as within the groups. Daycares were grouped

according to several different administrative criteria to determine if there was a

significant variation between these types of daycares. The criteria used to group the

daycares were:

status of the daycare (reflecting different organizational practices)

number oflicensed places in the daycare (reflecting daycare size)

number of nursery places (reflecting the proportion of diapered
children in the daycare)
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the number of children under 36 months old at the daycare (reflecting
the proportion of diapered children in the daycare)

number ofyears the centre has been in operation (reflecting daycare
experience )

number ofhours the daycare is open per week (reflecting amount of
exposure time available)

total number of educators employed at the daycare (reflecting size,
pool of at-risk candidates)

minimum age of children at registration (reflecting the proportion of
diapered children)

In aIl cases, the variation between different groupings of daycares was not found to be

.
significant in explaining the outcome in a multivariate mode!. As a result, it was

concluded that clustering of educators in daycare centres did not help to explain who had

been exposed to hepatitis A, or who had more risk factors for that exposure,· and a

multiple logistic model was then developed. The multiple logistic model also examined

both centre and educator level variables, but now in terms of individual risk of

seropositivity.
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6. DISCUSSION AND CONCLUSION

This study was conducted in order to provide hepatitis A seroprevalence estimates and

examine associated risk factors for daycare educators. This information was not

previously available in Canada for this occupational group. Children attending daycare

have long been known to be at increased risk for infectious diseases, and adults working

in this environment may also experience increased morbidity. The results of our study

demonstrate that daycare educators (generally Canadian-bom) who are not exposed to

hepatitis A risk factors such as travel or residence in a highly endemic country, may be

placed at increased risk of symptomatic infection by working in daycare centres. The

role ofprevious hepatitis A vaccination is important, despite the fact that vaccination is

not routinely recommended for daycare educators. Age has a consistent influence on

seropositivity, likely representing changes in hepatitis A epidemiology over time, and

acting as a proxy measure for a variety ofnonspecific factors since increasing age is not

biologically associated with increased risk of infection.

Discussion of the study results and interpretation in light ofprevious research has been

provided in the second manuscript. The following sections extend the manuscript's

discussion to include recruitment issues, representativeness of the sample, the role of

c1ustering, and limitations of certain variables. These issues should be considered in

future research conducted within the daycare setting.
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6.1 Recruitment issues

Various methods of recruitment have been used when eliciting participation of daycare

educators. Past studies have approached recruitment by introducing the study to the

educators at an on-site visit by the research team, with the initial approval of the director

obtained by phone. In the study by Jackson et al (1996), the research team was able to

recruit 29.7% of eligible centres, with an average of 7.3 educators per centre. Our study

was able to produce a good participation rate, compared to these previous studies, at both

the centre and educator level (55.3% of eligible centres, 5.9 educators per centre),..
without the extra step ofan on-site introductory visit.

In our study, daycare directors were contacted first by phone to elicit their support for the

study. The director then essentially acted as an intermediary between the research team

and the educators, informing the educators of the study and using various means to

determine staff interest. While most directors were willing to take on this role (only

7.9% of eligible centres refused participation at the director level), there were clearly

differences in the means used to determine staff interest. The means used could be either

passive (for example, placing educator packages in mail slots and waiting for positive

responses) or active (for example, discussing the studyat an organized meeting), and

likely ref1ected the director's own enthusiasm and interest in the study - as weIl as

practical aspects such as time and manpower constraints. These factors likely explain

why sorne centres with director participation had insufficient numbers of interested

educators. Future studies that utilize the director as an intermediary could make explicit

recommendations to the directors as to how educators are to be recruited, although such

measures may paradoxically increase director refusaI or reduc.e director enthusiasm.
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Altematively, future studies couId simply conduct a short post-participation survey of

directors, to detennine if the above-mentioned factors were indeed important.

6.2 Representativeness of the sample

Daycare centres that participated in the study were found to be somewhat different from

both those who refused on the first phone caU and those who had insufficient educator

participation.

Those who refused on the first phone caU were almost aU (90.9%) private or for-profit

centres and tended to care for more children under the age of 36 months. Although their

number was smaU (n = Il), this does suggest that these types of daycare centres may

have been underrepresented in our sample. On the surface, this seems worrisome;

however, the poor participation of this group may be ofminor concem for a few reasons.

First, Quebec is moving steadily towards a public system of childcare, and thus the

number ofprivate for-profit centres is likely to decrease. Second, descriptive analysis

reveals that private for-profit daycares are more likely to employ non-Canadian

educators, who are known to have high hepatitis A seropositivity, likely unrelated to their

occupational environment.

Daycare centres with insufficient educator participation were also slightly less likely to

be publicly funded and more likely to have higher numbers of children - however, this

was compensated by having more staff, and the children were older. A more problematic

difference is that the daycare centres with insufficient educator participation were more
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likely to accept part-time attending children. This could mean that these educators wouId

be exposed to more children in an average week than those who participated in the study.

Sorne differences were also found between educators who participated in blood collection

versus those who did not. Compared to those who fully participated (gave blood and

completed a questionnaire), educators who only completed a questionnaire were more

likely to be born in Canada and have an income less than $20,000. They were less likely

to have traveled to a developin&,.country, have gotten their ECE diploma, or to have

reported receiving a hepatitis A vaccination. Since region ofbirth, vaccination history,

and travel to a developing country are strong predictors of seropositivity, thissuggests

that the seroprevalence estimate obtained could be an overestimation of the Montreal

educator population - ifthe above profile is representative ofthe non-sampled educator

population. The implications of this are c1early greatest for Canadian-born educators.

6.3 Importance of daycare-Ievel risk factors

The use of a mixed effects model to account for c1ustering within daycare centres showed

that variation between groups of daycares was not found to be significant in explaining

the outcome of the multivariate mode!. This result could be interpreted in one oftwo

ways. It could mean that the hepatitis A risk for an individual educator is not

significantly influenced by her occupational environment. Altematively, it could mean

that the occupational environment does not vary significantly between daycare centres

with regard to hepatitis A risk (all daycare centres expose their workers to a similar

degree of risk). When the mixed effects model results are combined with the results of

the multivariate regression, it would seem that the former explanation is likely. However,
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it should be recalled that this study was conducted in the absence of an ongoing outbreak

ofhepatitis A.

6.4 Past travel to a developing country

The travel variable may have contained sorne false negative answers. The educators were

asked if they had ever traveled to a developing country. Although this question posed no

comprehension problems during the pre-testing phase, it is possible that sorne educators

did not understand or had not heard the term 'developing country', and thus assumed that

they had not visited one. It is also possible that sorne educators did not consider a resort

trip to the Caribbean as 'travel to a developing country'. It has been noted ori tourist

information websites, however, that people who stay in developing countries at

conventional tourist destinations with 'five-star' facilities are still considered at risk for

hepatitis A (Health Canada - www.hc-sc.gc.ca/hpb/lcdclosh/info/hepa e.html and cnc ­

www.cdc.gov/travel/diseases/hav.htm). Thus it is possible that the proportion ofpeople

traveling to developing countries may have been underreported, and therefore positive

results that would have been attributed to travel was attributed to other factors. It seems

less likely that there would be false positive reporting oftravel to developing countries

(people reported travel to a developing country when in fact the country does not fall in

this category). This source of information bias may explain why travel to a developing

country was a less important risk factor in Canadians that would have been expected.

6.S Report of past HAV vaccination

The vaccination variable is based on self-report only, and was not confirmed by

vaccination records. It is possible that both false negatives and false positives occurred.
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False negatives (reporting that you were not vaccinated when in fact you were) may have

occurred due to the option of answering 'Don't know'. These answers were not included

in the analysis, although it was noted that there was a positive association between

answering 'Don't know' and being seropositive (although not as strongly positive as

when answering 'Yes'). False positives (reporting that you were vaccinated when in fact

you weren't) could occur because the educator assumed that she had been vaccinated

against this disease as part of routine childhood vaccinations, or that her health care

provider had vaccinated her against 'aIl vaccine-preventable diseases'. Given that the

vaccine was only licensed for use in the mid-1990s, and that recommendations for

vaccination are fairly specifie, it is clearly not the case that most educators would be

routinely vaccinated against this disease. In fact, it was found that those who said they

had been vaccinated were subsequently found to be seropositive only 58.5% of the time.

Given that the chances for false positive and false negative reporting both seem

reasonably likely, it is difficult to say if the report ofvaccination variable was strongly

biased in one direction or the other.

6.6 Generalizability

The results ofthis studyare expected to be applicable to daycare educators in large urban

centres in Canada. Our daycare educator population was very multicultural and came

from a variety ofbackgrounds, several characteristics ofwhich likely put them at greater

risk of exposure to hepatitis A outside of the daycare setting than educators in smaller

urban or rural areas. The children that they care for may likewise be more likely to carry

hepatitis A for the same reasons.
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The epidemiology ofhepatitis A is such that its distribution and certain risk factors may

vary between countries, and thus the results should not be generalized to other countries.

Alternatively, this fact reinforces the importance of these results in the Canadian context,

as similar studies from other countries are not necessarily applicable in Canada.

6.7 Conclusions

Although the link between work in daycare centres and seropositivity appears to be

relatively small in this study, there are several interesting conclusions that can be

reached:

Seroprevalence does not vary significantly between groups ofdaycare centres,

indicating that daycare-Ievel risk factors are likely not important in detennining

individual risk ofhepatitis A infection;

Canadian and foreign-born daycare educators fonn distinct groups in Montreal, bath

in tenns oftheir individual risk related to their country oforigin, and in other

characteristics pertinent to risk ofhepatitis A infection;

Canadian educators may be put at sorne increased risk ofhepatitis A infection by their

work in daycare centres, largely due to their lack of exposure to other important risk

factors for hepatitis A;

Future policy may consider vaccination ofdaycare educators, particularly those who

are Canadian-born, to prevent hepatitis A morbidity in this occupational group.

Foreign-born educators may benefit more from antibody testing prior to vaccination.
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Centre universitaire de santé McGill
McGill University Health Centre ~MçGill

-'

SEROEPIDEMIOLOGICAL STUDY OF INFECTIONS IN DAY CARE EDUCATORS

LETTER OF INVITATION FOR
DAY CARE DIRECTORS

Dear Director,

The risk of infectious diseases is ofparticular concem to day care centers, due to
the potential for outbreaks among the children. While the health of the children is
certainly an important concem, there is also a need for information on the health risks for
educators. The day care environment presents severa! unique and significant health
challenges to its employees, one of the most important being the risk of infections. In
order to consider appropriate preventive interventions, it is important to know the degree
ofrisk that exists amongst these workers. This information is not as yet available in
Quebec.

We would like to invite you to consider involving your day care in a valuable
university-based research study, investigating the risk of infectious diseases among day
care educators. Your name and address were provided ta us by the Ministere de la
famille et de l'enfance for research purposes.

Specifically, this study will look at hepatitis A, varicella (chicken pox),
cytomegalovirus (CMV) infection, parvovirus B19 (fifth disease), and rubella (German
measles). Day care educators are placed at relevant risk of infections due to their
proximity to groups ofyoung children. As you weIl know, children tend ta have higher
than average numbers ofinfections, and are prone to spreading microorganisms through
their relatively poor hygiene habits. Most ofthese infections, such as the common cold,
are bothersome but relatively harmless. But certain infections, such as chicken pox and
hepatitis A, while usually benign in children, can cause serious disease in adults. üther
conditions, such as rubella, CMV, and fifth disease, are usua11y benign in both children
and adults, but can cause birth defects when contracted during pregnancy. This is
important considering that the vast majority ofday care educators are women of
childbearing age.

The study consists of two phases - an initial information phase and a follow-up
phase. For the first phase, you will be asked to discuss participation in the study with
your staff. If there is interest on their part in participating, a visit to the centre will be
arranged...Informed consent forms and baseline questionnaires for the educators will be



SEROEPIDEMIOLOGICAL STUDY OF INFECTIONS IN DAYCARE EDUCATORS

INFORMED CONSENT FORM FOR

DAYCARE DIRECTORS

Principal Investigators :

Project Sponsor:

Dr. Theresa Gyorkos (Division of Clinical Epidemiology, Montreal
General Hospital Research Institute) and Dr. Julio Soto (Direction de la
sante publique de Montreal Centre)

Background Information:
The infections in this study - cytomegalovirus, varicella-zoster (chickenpox), parvovirus B19, hepatitis A,
and rubella - are ofpublic health importance because of their potential disease implications and because of
the occupational risk that they may incur among adult staff, particularly pregnant women. Hepatitis A and
varicella-zoster are known to cause more severe disease in adults, while cytomegalovirus, rubella, and
parvovirus B 19 can cause significant damage to the unbom fetus. The risks of these infections in day care
educators in Quebec are not known.

Research Objectives:
This study aims to measure the occurrence of these infections in daycare educators. We will measure the
number of educators who are at risk at a given point in time, as weIl as their risk of contracting sorne of
the infections over one year. This will help us to understand the frequency ofthese infections among adult
educatQrs in the daycare setting. It will therefore contribute to improving existing preventive measures.

What will happen should you decide to participate in this study?
Participation in the study includes completing a questionnaire, and informing your staff of the study and
its objectives.

What if 1 decline to participate?
RefusaI to participate is your right. If you agree to participate or refuse to participate in this study, this
would not affect your employment at the day care centre or your health care at the McGill University
Health Centre.

Will the results be confidential?
During the study, aIl information collected through questionnaires will be kept strictly confidential. A
study code will be used to identify each participating day care 50 that analyses will be performed
anonymously. No descriptive information will be used in any documentation of this study. Once the
study is complete, aIl codes and descriptive information will be destroyed.

Benefits and risks :
You will have the opportunity to leam more about the study infections, and protective measures that can
be instituted at your day care. There are no risks involved in participation in this study.

Compensation:
1understand that 1will not be compensated in any way for my participation in this study.



SERO-EPIDEMIOLOGY STUDY OF INFECTIONS IN CHILD DAYCARE

DAYCARE DlRECTORS QUESTIONNAIRE

1. Centre code 1_1_1_1

2. Centre status
o CPE (Centre de la petite enfance)
o For profit daycare centre
o üther (please specify) .

3. Number of Iicensed places

4. Number of places in the nursery

1_1_1 places

LLlplaces

Please answer ALL ofthe questions to the best ofyour knowledge. These questions are
important for accomplishing the study objectives. Please remember that your answers
will be kept ANONYMOUS AND STRICTLY CONFIDENTIAL.

The following questions concern the organization ofthe daycare:

5. In what year did the centre open? LI_LI-I

6. Please record the opening hours of your centre.

Monday
Tuesday
Wednesday
Thursday

1_:-1 to 1_:-1
L:_ltoL:_1
1_:_1 to 1_:_1
L:_ltoL:_1

Friday
Saturday
Sunday

1_:-1 to 1_:_1
L:-ItoL:-I
1_:_1 to L:_I

7. Please indicate the total number of children registered in your daycare centre,
according to age groups:

Less than 18 months ofage
18 to 35 months of age
36 months of age or older

LLI children
I_LI chi1dren
LUchildren



8. How many of these registered children come from families on social assistance
.......... children

9. Please indicate the number of educators working in your daycare centre,
according to child age groups:

Children less than 18 months of age
Children aged 18 to 35 months
Children aged 36 months and older

LI_I educators
1_1_1 educators
LI_I educators

10. What is the minimum age at registration for children in your daycare?
o •••••••••• 0 ••• 000 •• 0 •••• 0 •• (please specify months or weeks as necessary)

Il. In your daycare, do you accept children who are:

still in diapers?
disabled?
part time?

OYes
OYes
OYes

ONo
DNo
DNo

12. Please indicate the following building characteristics:

.0

Number of rooms dedicated to children
Number ofbathrooms for use by children
Number of sinks for use by children

'_I_lrooms
'_1_1 bathrooms
LLlsinks

LLlcases
'_LI cases

13. Please indicate who in your daycare is responsible for preparing meais and
snacks for the children (check as many as apply to your centre):

o Only the kitchen staffprepare food
o AlI educators are involved in food preparation
o Certain educators prepare food (please specify )
o Children participate in food preparation
o Other (please specify )

The following questions concem health issues in your daycare:

14. In the past two weeks, how many cases of absenteeism due to ilIness have there
been among:
educators?
children?

15. In the past two weeks, how many cases ofDIARRHEA (liquid stools or doubling
of usual stool frequency) were present among:
educators? LLlcases
children? '_LI cases



16. In the past two weeks, how many cases of COLDS (runny nose ~ccompanied by
at least one of the following symptoms: fever, dizziness, cough, sore throat,
earache, tearing) were present among:
educators? LI_I cases
children? 1_1_1 cases

17. In your daycare centre, how many educators have taken an infection control
training session?
............... educators
o Don'tknow

18. In your daycare centre, do the staff practice a particular hand washing
technique?
OYes ONo o Don'tknow
IfYES, where did they leam this technique?

19. In your daycare centre, do you have a routine for the washing of toys and
surfaces?
OYes (please indicate the frequency ie, daily, weekly, etc. . )
ONo
o Don'tknow

20: ln your daycare centre, what type of disinfectant do you use for cleaning the
toys?
(specify the name) .
o Don'tknow

Thank you for your cooperation!



Appendix 2

Daycare Educator Mailing



Centre universitaire de santé McGill
McGiIlUniversity Health Centre ~ ~cGill

SEROEPIDEMIOLOGICAL STUDY OF INFECTIONS IN DAY CARE EDUCATORS

LETTER OF INVITATION FOR
DAYCAREEDUCATORS

Dear Educator,

Thank you for taking the time to leam more about this valuable research study. In
your occupation, you have no doubt become highly familiar with issues related io early
childhood health and education. But have you spent time becoming familiar with your
own health issues as an early childhood educator? The day care environment presents
several unique and significant health challenges to its employees. While the health of the
children is certainly an important concern, there is also a need for information on
workplace health risks for educators.

This study will investigate one of the important health concerns of day care
educators - the risk ofinfectious diseases. Specifically, this study will look at hepatitis
A, varicella (chicken pox), cytomegalovirus (CMY) infection, fifth disease (parvovirus
B19), and rubella (Gennan measles). Day care educators are placed at relevant risk of
infections due to their proximity to groups ofyoung children. As you weIl know,
children tend to have higher than average numbers of infections, and are prone to
spreading microorganisms through their relatively poor hygiene habits. Most of these
infections, such as the common cold, are bothersome but relatively harmless. But certain
infections, such as chicken pox and hepatitis A, while usually benign in children, can
cause serious disease in adults. Other conditions, such as rubella, CMV, and fifth
disease, are usually benign in both children and adults, but can cause birth defects when
contracted during pregnancy. This is important considering that the vast majority of day
care educators are women of childbearing age.

The study consists of two phases - an initial information phase, that will include a
blood test, and a follow-up phase. During the frrst phase, you will be asked to provide a
5cc (one teaspoon) blood sample from your arm, taken by the research team on a visit to
your centre, in order to detect evidence ofpast infection and immunity to the five study
diseases. You do not need to fast prior to the blood sample. You will also fill out a
questionnaire to detennine whether you are at risk for these infections.

Please keep in mind that due to the nature of the study, testing of the blood and
subsequent notification may be delayed. You are free to seek medical advice at any time



SEROEPIDEMIOLOGICAL STUDY OF INFECTIONS IN DAYCARE EDUCATORS

INFORMED CONSENT FORM FOR

DAYCAREEDUCATORS

Principal Investigators :

Project Sponsor:

Dr. Theresa Gyorkos (Division of Clinical Epidemiology, Montreal
General Hospital Research Institute) and Dr. Julio Soto (Direction de la
sante publique de Montreal Centre)

Background Information:
The infections in this study - cytomegalovirus, variceUa-zoster (chickenpox), parvovirus B19, hepatitis A,
and rubella - are ofpublic health importance because oftheir potential disease implications and because of
the occupational risk that they may incur among adult staff, particularly pregnant women. Hepatitis A and
varicella-zoster are known to cause more severe disease in adults, while cytomegalovirus, Illbella, and
parvovirus B 19 can cause significant damage to the unbom fetus. The risks of these infections in day care
educators in Quebec are not known.

Research Objectives:
This study aims to measure the occurrence of these infections in daycare educators. We will measure the
number of educators who are at risk at a given point in time, as well as their risk of contracting sorne of
the infections over one year. This will help us to Wlderstand the frequency ofthese infections among adult
educatQfs in the daycare setting. It will therefore contribute to improving existing preventive measures.

What will happen should you decide to participate in this study?
Participation in the study includes 1) completing a baseline questionnaire and up to two other
questionnaires and 2) providing a 5 ml (one teaspoon) blood sample during the baseline visit to the centre,
and if you continue to be at risk for one or more of the study infections, two more times, in 6 months and
in 12 months (to be individually arranged with the researchers). Participants will be informed oftheir risk
status for the infections for which vaccines are currently available (varicella-zoster, rubella, and hepatitis
A), and will be encouraged to discuss their risk with their family physician or local CLSC physician.
Those who are at risk of infections for which no vaccines are available (parvovirus B19 and
cytomegalovirus), or who decide not to obtain a vaccine, will be followed for up to one year to determine
if they become infected during that time.

What if 1 decline to participate?
RefusaI to participate is your right. If you agree to participate or refuse to participate in this study, this
would not affect your employment at the day care centre or your health care at the McGill University
Health Centre.

Will the results be confidential?
During the study, all information collected through questionnaires and aU results obtained from blood
samples will be kept strictly confidential. A study code will be used to identify each participating
educator so that laboratory work and analyses will be performed anonymously. No descriptive
information will be used in any documentation of this study. Once the study is complete, aU codes,
descriptive information, and blood samples will be destroyed. Your employer will not be informed of your
results.



SERO-EPIDEMIOLOGY STUDY OF INFECTIONS IN CHILD DAYCARE

BASELINE EDUCATOR'S QUESTIONNAIRE

Code I_I_I_I_LI

Please answer ALL questions to the best of your knowledge. These questions are
important for accomplishing the studyobjectives. Please remember that your answers
will be kept ANONYMOUS AND STRICTLy CONFIDENTIAL.

The following questions concern your work in child daycare:

1. How many TOTAL years of experience do you have in child daycare?
· years of experience
If less than one year of experience, please check here 0

2. How many years of experience do you have in THIS daycare centre?
· years of experience
If less than one year of experience, please check here 0

3.. 'How many hours per week do you work in this daycare centre?
· hours/week

4. In this daycare centre, how many children do you have under your supervision?
............. children

S. With which group of children do you spend SO% or more of your time?
o Children less than 18 months of age
o Children aged 18 to 35 months
o Children aged 36 months or older
o No particular group of children

6. Please indicate your involvement in the changing of diapers:

Frequency
00 (never)
o 1-2 times/week
o 3-10 times/week
o Il or more timeslweek

Wearing gloves

OYes
ONo



7. Please indicate your involvement in the tasks of diaper changing and food
preparation:

Routine tasks
o Diaper changing without involvement in food preparation
o Food preparation without involvement in diaper changing
o Diaper changing and food preparation
o Other (please specify) .

8. Please indicate the frequency with which you wash your hands in the two
following situations:

After diaper changing:
Before food preparation:

Frequency

o always 0 often 0 sometimes 0 occasionally 0 never
o alw~ys o often 0 sometimes Doccasionally Dnever

We would now like to ask some questions regarding your personal characteristlcs. They
are very importantfor making statistical comparisons andfor future recommendations.
We would like to remind you that your answers will be kept ANONYMOUS AND
STRICTLY CONFIDENTIAL.

9. What is your date ofbirth?

10. What is your gender?
o Female
o Male

1_1_1
day

1_1_1
month

1_1_1
year

11. Where were you born?
o Canada
o Other (please specify) .

12. What language did you FIRST learn as a child that you still understand today?
o French
o English
o Other (please specify) .

13. How many years of school have you COMPLETED in:
Primary and secondary school years
Community college or CEGEP years
University years



14. What was your total household incorne for the year 2000, frorn aIl sources and
before taxes or deductions?
0$0 (no income)
0$1 to $9 999
0$10000 to $19 999
o $20 000 to $39 999
o more than $39999

15. Have you obtained a diplorna or certificate in early childhood education?
OYes (please specify year obtained) .
ONo

16. 'Vhat is your current marital status?
OSingle
OLiving with a spouse or common law partner

17. Do you currently smoke cigarettes? .
OYes (please indicate how many cigarettes you smoke per day) ~ .
ONo

18. Do you have children?
o Yes (please indicate the ages of YOUf children) .
ONo

19:·Do YOll have children that attend sorne form of daycare?
OYes
ONo

If yes, please indicate the type of daycare:
o Centre-based with 10 or more children
o Family-based with less than 10 children and
o Home-based with parents

20. How Many people live with YOll in your hOllsehold? people

Questions 21 and 22 refer specifically to women; male participants may move directly to
Question 23.

21. Are you currently pregnant?
OYes
ONo
o Don'tknow



22. Do you have the intention of getting pregnant in the NEXT 12 MONTHS?
OYes
ONo
o Don'tknow

23. Have YOll already been vaccinated against:

Hepatitis A
Varicella (Chicken pox)
Rubella (German measles)

OYes ONo ODon'tknow
OYes ONo ODon'tknow
OYes 0 No 0 Don't know

24. Have you already been iII with any of the following infections:

Hepatitis A
Varicella (Chicken pox)
Rubella (German measles)
Fifth disease (parvovirus)
Cytomegalovirus infection

OYes ONo ODon't know
~,OYes ONo ODon'tknow
OYes ONo ODon'tknow
OYes ONo ODon'tknow
OYes ONo ODon'tknow

:

25. Have YOll ever travelled in a developing country? 0 Yes 0 No

Your participation in twofollow-up phases through questionnaire and blood sampling is
very important to the results ofthis study. In order to contact you in six months, please
provide your contact information below.

26. Name

27. Address

.................................................... Code 1_1_1_1_1_1

...................................................Postal code .

28. Telephone number 1_1_1_1 1-1_1-1-1_1_1-1_1

Thank you very much for your participation!



Appendix3

Serological Results Report Card



SEROEPIDEMIOLOGICAL STUDY OF INFECTIONS IN DAYCARE EDUCATORS

Results of Blood Test

Name:
Daycare Centre:
Study Code:

Hepatitis A

Varicella (Chicken Pox)

Rubella (German measles)

Cytomegalovirus

Parvovirus (Fifth disease)

What does seropositive mean?

oSeropositive No follow-up required

oSeronegative Discuss vaccination with your physician. Eligible for follow-up.

oSeropositive No follow-up required

o Seronegative Discuss vaccination with your physician. Eligible for follow-up.

o Seropositive No follow-up required.

oSeronegative Discuss vaccination with your physician. Eligible for follow-up.

oSeropositive No follow-up required.

o Seronegative No vaccine available. Eligible for preventive leave if pregnant.
Eligible for follow-up.

o Seropositive No follow-up required.

o Seronegative No vaccine available. Eligible for follow-up.

Seropositive means that you have antibodies to this infection. You have therefore either 1) had the infection in the
past (you might not remember having it) or 2) had avaccine for this infection in the past. You can only get this
infection once, so being seropositive means you are NOT AT RISK of getting it again.

What does seronegative mean?

Seronegative means that NO antibodies to this infection were detected in your blood. You have therefore NOT had
the infection in the pas!, and you are AT RISK of getting this infection in the future. Avaccine is available for
hepatitis A, rubella, and varicella, but there is currently no vaccine available for cytomegalovirus or parvovirus.

Will 1be contacted for follow-up with the study?

If you are SERONEGATIVE to any of the above infections, you may be contacted for further follow-up. At this time
you will be asked once again for your consent to participate and the study objectives will be reviewed with you. The
purpose of the follow-up is to determine if you have contracted the diseases in question during the time since the last
blood test.

How can 1contact the study investigators?

Dr. Cristin Muecke, study coordinator 514-934-1934 x44729
Dr. Theresa Gyorkos, principal investigator 514-934-1934 x 44721

Division of Clinical Epidemiology, Montreal General Hospital, 1650 Cedar Avenue, Montreal, QC H3G 1A4
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APPENDIX4

List of countries by World Bank classification - Income group

LOWINCOME

Afghanistan
Angola
Armenia
Azerbaijan
Bangladesh
Benin
Bhutan
Burkina Faso
Burundi
Cambodia
Cameroon
Central African Republic
Chad
Comoros
Congo
Côte d'Ivoire
Eritrea
Ethiopia
Gambia
Georgia
Ghana

Guinea
Guinea-Bissau
Haiti
India
Indonesia
Kenya
Korea, Democratie Republic
Kyrgyz Republic
Lao
Lesotho
Liberià'
Madagascar
Malawi
Mali
Mauritania
Moldova
Mongolia
Mozambique
Myanmar
Nepal

Nicaragua
Niger
Nigeria
Pakistan
Rwanda
Sao Tomé!Principe
Senegal
Sierra Leone
Solomon Islands
Sornalia
Sudan
Tajikistan
Tanzania
Togo
Turkmenistan
Uganda
Ukraine
Uzbekistan
Vietnam
Yemen
Zambia
Zimbabwe



MIDDLE INCOME

Albania
Aigeria
American Samoa
Antigua and Barbuda
Argentina
Bahrain
Barbados
Belarus
Belize
Bolivia
BosniaiHerzegovina
Botswana
Brazil
Bulgaria
Cape Verde
Chile
China
Colombia
Costa Rica
Croatia
Cuba
Czech Republic
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
EI"Salvador
Equatorial Guinea
Estonia
Fiji

Gabon
Grenada
Guatemala
Guyana
Honduras
Hungary
Iran
Iraq
Isle of Man
Jamaica
Jordan
Kazakhstan
Kiribati
Korea, Republic
Latvia
Lebanon
Libya
Lithuania
Macedonia
Malaysia
Maldives
Mali
Malta
Marshall Islands
Mauritius
Mayotte
Mexico
Micronesia
Morocco
Namibia
Oman

Palau
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Poland
Puerto Rico
Romania
Russian Federation
Samoa
Saudi Arabia
Seychelles
Slovak Republic
South Africa
Sri Lanka
St Kitts and Nevis
St Lucia
St Vincent and the Grenadines
Suriname
Swaziland
Syrian Arab Republic
Thailand
Tonga
Trinidad and Tobago
Tunisia
Turkey
Uruguay
Vanuatu
Venezuela
West Bank and Gaza
Yugoslavia (SerbiaIMontenegro)



HIGHINCOME

Andorra
Aruba
Australia
Austria
Bahamas
Belgium
Bermuda
Brunei
Canada
Cayman Islands
Channel Islands
Cyprus
Denmark
Faeroe Islands
Finland
France
French Polynesia

Gerrnany
Greece
Greenland
Guam
HongKong
Iceland
Ireland
Israel
Italy
Japan
Kuwait
Liechtenstein
Luxembourg
Macao
Monaco
Netherlands
Netheilands Antilles

New Caledonia
New Zealand
Northem Mariana Islands
Norway
Portugal
Qatar
San Marino
Singapore
Slovenia
Spain
Sweden
Switzerland
United Arab Emirates
United Kingdom
United States
Virgin Islands (US)
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ResuUs of Correlation Matrix

High correlation (>0.40)

Variables Pearson correlation Interpretation
Twork and Cwork 0.84961 Total number ofyears worked in daycare and

total number in current daycare - relatively
little job movement?

Agegrp and Dfreq -0.60985 Age of supervised children detennines how
often the educator changes diapers

Cwork and Age 0.45862 How long you have worked at the current
daycare is related to how old you are

Twork and Age 0.55403 How long you have worked in daycare is
related to how old you are

Twork and Income 0.40313 How long you have worked in daycare is
related to how much vou eam

Dccode and Status -0.83068 Coding ofdaycares is related to status (2 lists
provided by MFE were a1ready divided into
CPE vs garderie)

Kids and Age 0.43418 Whether you have kids is re1ated to.how old
you are

Kids and Daycare 0.49952 Whether you have kids in daycare is related to
whether you have kids

Kids and Marital 0.41114 Whether you have kids is related to whether
you are rnarried

School and Syears 0.71049 Highest level reached in school is related to the
number of years spent in school

Nkids and House 0.50272 Number ofchildren is related to the total
number ofpeople in the household

Travel and Bdeve10p 0.44580 Whether you have travelled to a developing
country is related to whether you were born in a
developing country

Lplaces and Nplaces 0.72121 Number of licensed places is related to the
number of nursery places

Lplaces and Child36 0.80522 Number of licensed places is related to the
number ofchildren less than 36 months old

Ldichot and Chi1d36 0.40820 Number ofchildren less than 36 months is
related to the dichotomized number ofplaces

Nplaces and Child36 0.70021 Number of nursery places is related to the
number of children under 36 months

Min_age and Child36 -0.47815 Minimum age of entry to centre is related to the
number of children under age 36 months

Diaper and Min_age -0.41153 Whether centre accepts diapered children is
related to the minimum age at entry to centre

Nplaces and Min_age -0.76555 Number of nursery places is related to the
minimum age ofentry into the center

Sratio and Mratio 0.53846 Ratio ofchildren to teachers in groups less than
18 months old is related to ratio for 18-36 mos

Sratio and Lratio 0.67306 Ratio ofchildren to teachers in groups less than
18 months old is related to ratio for> 36 mos

Sratio and Sratio1 0.43833 Ratio of children to teachers in groups less than
18 months old is related to the ratio of sinks

Cratio and Diaper -0.56384 Ratio of number of licensed places to number
of roorns is related to whether the center



accepts diapered children
Cratio and Nchild 0.45819 Ratio of number of licensed places to number

of rooms is related to number ofchildren
educators are responsible for

Earatio and DCCode 0.43479 Ratio ofeducators absent due to illness is
related to davcare centre code

MealsE and Earatio -0.50907 Educator involvement in meal preparation is
related to the ratio of educators absent due to
illness

Twash and Swash 0.86295 Frequency ofwashing oftoys is related to
frequency of washing ofsurfaces


