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SUMMARY

An Hasidic Jewish community has experienced recurrent hepatitis A outbreaks since 1980. To

assess risk factors for illness during a 1985–6 outbreak, the authors reviewed case records and

randomly selected 93 households for an interview and serologic survey. In the outbreak, 117

cases of hepatitis A were identified, with the highest attack rate (4±2%) among 3–5 year olds.

Among the survey households, the presence of 3–5 year olds was the only risk factor that

increased a household’s risk of hepatitis A (indeterminant relative risk, P¯ 0±02). Furthermore,

case households from the outbreak were more likely to have 3–5 year olds than were control

households from the survey (odds ratio¯ 16±4, P! 0±001). Children 3–5 years old were more

likely to have hepatitis A and may have been the most frequent transmitters of hepatitis A in

this community. Hepatitis A vaccination of 3–5 year olds can protect this age group and might

prevent future outbreaks in this community.

INTRODUCTION

Hepatitis A continues to cause significant morbidity

throughout the world, including developed countries.

In the United States, although the incidence has

decreased over the past several decades, over 26000

cases were reported in 1994 [1], but because of

incomplete reporting, the actual incidence is probably

4–5 times higher than this number [2]. The national

cost of the disease has been estimated to exceed $200

million per year [3]. Whereas children, especially

under the age of 2 years, are often asymptomatic when

infected with hepatitis A virus (HAV), adults with

HAV infection usually develop overt symptoms of

hepatitis [4]. Approximately 50–60% of cases are

associated with recognized risk factors, including

* Address all correspondence and requests for reprints to: Division
of Epidemiology; Room 503, Corning Tower, ESP; Albany, New
York 12237-0608.

contact with a known case, employment or attendance

at day-care centres, injection drug use, recent in-

ternational travel, or association with a food or

waterborne outbreak [5]. Large community-wide

outbreaks of hepatitis A continue to occur in

developed countries [6–9], largely through person-to-

person transmission. Such outbreaks are difficult to

control, often continuing for many months despite the

use of immunoglobulin (IG) for close contacts of

known cases [6, 8].

The recent development of inactivated and live-

attenuated hepatitis A vaccines has raised the hope of

reducing hepatitis A incidence. With hepatitis A

vaccine already licensed in several countries, including

the United States, much consideration is being given

to which groups to vaccinate. In addition to universal

childhood vaccination, proposals have included

targeting vaccine to travellers to hepatitis A endemic

regions, military personnel, children and staff in day
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Fig. 1. Clinical cases of hepatitis A by onset date and age, Kiryas Joel, New York, 1985–93 (Excludes 39 cases with unknown

dates of onset and two cases occurring during the 1985–6 study period with unknown ages). Cases :P, % 16 years old; *,

" 16 years old.

care, persons in selected occupations (e.g. food

handlers, sewage workers), and members of frequently

affected communities [10, 11].

The village of Kiryas Joel, New York, has been

affected by recurrent community-wide outbreaks of

hepatitis A and was the site of a successful 1991

vaccine trial [10]. This report describes one of these

community outbreaks and the results of a serologic

survey that was performed during the outbreak. The

objectives of the survey were to determine the

susceptibility of the population to hepatitis A, to

identify subclinical cases of hepatitis A, and to assess

risk factors for infection, all with the goal of better

understanding the transmission pattern of HAV in

this community.

Background

Kiryas Joel is located 40 miles north of New York

City in a residential section of Orange County.

Composed entirely of Satmar Hasidic Jewish

residents, whose beliefs do not permit contraception,

the village is characterized by very rapid growth

resulting from a high birth rate, with an average

family size of more than six members. Adding to the

rapid population growth are the many families that

have moved to Kiryas Joel from older Hasidic

communities in Brooklyn and Rockland County, New

York, and from Europe, Canada, and the Middle

East. From the founding of the village in 1972, the

population of Kiryas Joel grew to approximately 2000

in 1980, 5200 in 1985, and 9600 in 1992. Close social

and economic ties have been maintained with the

Brooklyn Hasidim. The economy of Kiryas Joel is

supported by the working adult males, most of whom

commute daily to jobs in New York City. The village,

which remains culturally isolated from the surround-

ing communities, strictly adheres to religious and

social traditions, which include one unified but

sexually-segregated village school system.

Kiryas Joel has had two large hepatitis A outbreaks

since 1985 when routine surveillance for hepatitis was

instituted (Fig. 1). One outbreak occurred in 1985–7

and the second in 1989–92. Anecdotal reports also

suggest the occurrence of an earlier outbreak in 1980.

Most cases since 1985 occurred in children 16 years of

age or younger. Each outbreak lasted about 2 years,

involving well over 100 persons in the community,

and each was followed by a period when virtually no

cases occurred. There has been no evidence to suggest

that these outbreaks resulted from a common-source

exposure. For example, the community water for

Kiryas Joel is supplied by three deep village wells, is

chlorinated, and has always met drinking standards.

Food is prepared at individual homes except for

school lunches which are prepared at one location and

distributed to the village schools. There have been no

cases of hepatitis A identified among food workers.

There is no organized infant day-care system; children
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remain at home until age 2"

#
years when they start

school.

The first large outbreak of hepatitis A was

recognized in mid-1985 by the only paediatrician

(author AW) with an office in Kiryas Joel. He provides

most of the paediatric medical care to the community

and maintains close rapport with the residents, many

of whom do not speak English. During the early

months of this outbreak, public health workers and

local physicians aggressively promoted control

measures, including educating residents regarding

proper hygiene to decrease the transmission of HAV,

as well as administering IG to family and neigh-

bourhood contacts of cases. By September 1985, it

was apparent that the outbreak was continuing despite

these measures, and the authors undertook the

serologic survey that is the subject of this report.

METHODS

Surveillance

From April 1985 through January 1986, the authors

conducted intensive surveillance (in addition to rou-

tine surveillance) for cases of hepatitis A by reviewing

county health department surveillance reports and

contacting the four physicians who provided the

majority of medical care to the residents of Kiryas

Joel. For each reported case, information was

obtained regarding the date of onset of symptoms,

age, sex, and address. A clinical case of hepatitis A

during this period was defined as physician-diagnosed

hepatitis A in a resident of Kiryas Joel. In addition,

cases had to have either immunoglobulin M antibody

to HAV (IgM anti-HAV) or close contact with an

IgM anti-HAV positive case. Age-specific attack rates

were calculated by using census data from a com-

prehensive, computerized village directory that was

maintained by the community’s school system.

Residents were grouped into the following age

categories : 0–2 years (children not yet in school), 3–5

years (young school children), 6–9 years (older school

children), 10–16 years (pre-adolescents}adolescents),

and " 16 years (older adolescents and adults, grouped

together since age-specific population estimates for

this group were not available).

Serologic survey

For the serologic survey, 93 households (11±5%

sample) were randomly selected from the 809 house-

holds listed in the village directory. The sample size

was determined primarily by feasibility (i.e. the

number of participants that could be interviewed and

bled with available resources). Members of the

selected households were encouraged to participate in

the study both by a personal letter from the

paediatrician in the community and by a telephone

call from his nurse. Following a protocol approved by

the state Department of Health review board and

after written informed consent, the authors asked

participants to complete a questionnaire which in-

cluded the following information: age, sex, length of

residence in Kiryas Joel, former place of residence,

type of dwelling (single vs. multi-family), history of

hepatitis A or any contact with someone with hepatitis

A other than a household member, and presence of

diapered children in the home. During scheduled

appointments between 17 November and 6 December

1985, the authors reviewed the questionnaire in-

formation with an adult household member, and a

blood sample was drawn from household members

who were over the age of 1 year. The blood samples

were tested by the New York State Health

Department’s Wadsworth Center for Laboratories

and Research for total antibody to HAV (anti-HAV)

and IgM anti-HAV using commercially available

radioimmunoassay test kits (HAVAB and HAVAB-

M kits, Abbott Laboratories, North Chicago, IL).

To assess risk factors for hepatitis A infection in

survey households, the authors compared households

with at least one member with IgM anti-HAV

(serologic case households) with the remaining survey

households without IgM-positive members. For

analysis purposes household members were con-

sidered to have been susceptible to hepatitis A during

the outbreak if they lacked anti-HAV or had IgM

anti-HAV, indicating recent HAV infection.

It was not possible to identify the index (first) case

of hepatitis A within each household because the

timing of infection among household members with

IgM anti-HAV could not be determined from the

serologic survey. Therefore, patterns of person-to-

person transmission could not be precisely studied.

However, as an indirect measure of intrahousehold

transmission, an analysis using individuals as the unit

of observation was performed, by assessing the

association between serologic cases, defined as

survey participants with IgM anti-HAV, and house-

hold exposure to other children with IgM anti-HAV.

Three separate analyses were performed to assess

exposure to children with IgM anti-HAV in three age

groups: 1–2 years, 3–5 years, and 6–9 years.
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Case-control study

Because information on the age and number of

household members was available for clinical cases

reported through surveillance during the outbreak, a

case-control household study was also performed to

determine if the presence of different age groups of

children was associated with hepatitis A in house-

holds, after controlling for household size. House-

holds in which clinical cases had occurred between

April 1985 and January 1986 and for which in-

formation was available regarding age of children and

family size were defined as surveillance case house-

holds. Control households were those households

from the serologic survey that had at least one

member susceptible to hepatitis A (i.e., negative anti-

HAV) but none with IgM anti-HAV.

Statistical methods

Significance testing for the crude estimation of risk

factors for hepatitis A and for subgroup differences

was performed using either the χ# 2-tailed Fisher’s

exact, or student’s t test with Epi Info software [12].

For multivariable analysis of risk factors, interactions

and confounding, logistic regression was performed

using the Statistical Package for Interactive Data

Analysis [13]. Final preferred models were derived by

sequentially eliminating non-significant variables as

shown by the P-values for Wald’s criterion and the

likelihood ratio test statistic. Potential confounding

was assessed during the model fitting process by

observing changes of magnitude in effect measures for

variables remaining in the model when other variables

were removed.

RESULTS

Results of surveillance

From surveillance investigations, 117 (2±3%) persons

were identified who met the clinical case definition

among the 5200 residents of Kiryas Joel. Eighty-two

(10±1%) of the community’s 809 households had at

least one member with hepatitis A. The male-to-

female ratio for cases was nearly equal (1 :1±2),

although 11 of the first 13 cases in the outbreak were

male. For the 115 cases with known age, ages ranged

from 16 months to 36 years, with a mean of 10±4 years

and a median of 8 years. The attack rate was highest

in the 3–5 year age group (4±2%) and declined to

1±0% among those greater than 16 years old (Table 1).

There was no apparent geographic clustering within

the community overall or when cases were examined

by one-month time periods, or within classrooms in

the school system.

Results of serologic survey

For the serologic survey, 53 of the 93 selected

households participated (57±0% response rate).

Participating households were larger on average

(mean, 7±3 members) than non-participating house-

holds (mean, 5±3 members), (P¯ 0±005). This

difference was due to the lack of participation of 17 of

the 23 households without children. If only the

households with children (less than 16 years old) are

considered, the mean number of members in

participating and non-participating households was

nearly equal at 8±0 and 7±8, respectively. The male-to-

female ratios within participating (1±3:1) and non-

participating (1±1:1) households were similar (P¯
0±22). The mean age of children 16 years or younger

was 7±1 years for participating households and 7±5
years for non-participating households (P¯ 0±40).

Within the 53 participating households, there were

375 members over the age of 1 year and thus eligible

for serologic testing for anti-HAV. Of these, 341

(90±9%) provided blood samples for testing. The

mean age of participating members was 15±3 years,

compared with 18±6 years for non-participating

members (P¯ 0±19). The male-to-female ratio was

1±1:1 for participating members and 1±8:1 for non-

participating members (P¯ 0±22).

Overall, 147 (43±1%) of the participants had

antibody to HAV. The seroprevalence among males

and females was similar (41% vs. 45%, respectively).

The prevalence of total antibody increased with age,

from 10% in 1–2 year olds to 100% in those 40 years

and older (P! 0±001, χ# test for linear trend (Fig. 2).

Seventeen persons from 10 households had IgM anti-

HAV: only 3 had symptoms consistent with hepatitis

A during the previous 6 months. Sixteen of the 17 IgM

anti-HAV positive persons were under the age of 10

years, and 9 were in the 3–5 year age group. Seven

were male.

The age-specific attack rates for HAV infection

among recently susceptible children are shown in

Table 2. Three-to-five year old children had the

highest estimated attack rate (19±1%), which was five

times greater than the rate among children 1–2 years

old.
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Table 1. Estimated attack rates for clinical cases of hepatitis A by age

group, Kiryas Joel, New York, 1985–6

Age (years)

Number of clinical

cases Estimated population*

Attack rate

(%)

0–2 9 692 1±3
3–5 29 692 4±2
6–9 32 960 3±3

10–16 28 1118 2±5
" 16 17 1738 1±0
All ages 117† 5200 2±3

* Community-based census data.

† Total includes two cases of unknown age.
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Fig. 2. Prevalence of class-specific antibody to hepatitis A virus by age group during an outbreak of hepatitis A, Kiryas Joel,

New York, 1985. Recent infection [positive immunoglobulin M antibody to hepatitis A virus (IgM anti-HAV)] ; Remote

infection (positive antibody to hepatitis A virus but negative IgM anti-HAV).

Several potential risk factors for HAV infection

were assessed among the 53 survey households. The

crude summary statistics appear in Table 3. House-

holds with children 3–5 years of age were at significant

risk of having an IgM anti-HAV positive person.

None of the other variables in Table 3 significantly

increased a household’s risk. In addition, the impact

of place of prior residence appeared to be minimal : of

the 47 households that had moved from Brooklyn or

Rockland County, New York, 8 (17±0%) were

serologic case households, compared with 1 (20±0%)

of 5 households that had moved from Belgium,

Canada, or Israel. One household was of unknown

previous residence.

Multivariable analysis of risk factors for hepatitis A

among the 53 survey households resulted in a

regression model that included regression terms for

the presence of 3–5 year old boys, 3–5 year old girls,

and diapered children. Since there were no serologic

case households that did not have at least one 3–5 year

old, the analytic problem of ‘quasicomplete sep-

aration’ (limited overlap in the distribution of the
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Table 2. Estimated attack rates for hepatitis A virus infection among recently susceptible children by age

group, Kiryas Joel, New York, 1985

Age

(years)

Number

tested

Number

susceptible*

Number IgM

positive

Attack rate (%)

among susceptibles

RR† (95% confidence

interval) P value

1–2 29 27 1 3±7 1±0 (reference) —

3–5 56 47 9 19±1 5±2 (0±7–38±6) 0±08

6–9 76 58 6 10±3 2±8 (0±4–22±1) 0±42

* A child was considered recently susceptible if the child lacked antibody to hepatitis A virus (HAV) or tested positive for

immunoglobulin M antibody to HAV.

† Relative risk.

Table 3. Crude analysis of potential risk factors for the presence of immunoglobulin M antibody to hepatitis A

virus (IgM anti-HAV) in one or more household members, among 53 households in the serologic survey, Kiryas

Joel, New York, 1985

Households with risk

factor

Households without

risk factor

Potential risk factor

Serologic

case

households* Total AR† (%)

Serologic

case

households Total AR† (%)

RR‡ (95%

confidence

interval)

P

value

" 5 Household

members

9 38 23±7 1 15 6±7 3±6 (0±5–25±7) 0±25

Household member(s)

Aged ! 3 years 7 34 20±6 3 19 15±8 1±3 (0±4–4±5) 1±00

Aged 3–5 years 10 37 27±0 0 16 0±0 Indeterminant 0±02

Aged 6–9 years 9 39 23±1 1 14 7±1 3±2 (0±5–23±3) 0±26

Diapered child(ren) in

household

6 29 20±7 4 24 16±7 1±2 (0±4–3±9) 1±00

" 50% of household

members susceptible to

hepatitis A§

8 32 25±0 2 21 9±5 2±6 (0±6–11±2) 0±28

Residence in community

less than 10 years

9 42 21±4 1 11 9±1 2±4 (0±3–16±7) 0±67

Household member(s)

with contact with

hepatitis A case

5 24 20±8 5 29 17±2 1±2 (0±4–3±7) 1±00

Residence in

multifamily dwelling

8 46 17±4 2 7 28±6 0±6 (0±2–2±3) 0±60

* Defined as those households with at least one member with IgM anti-HAV.

† Attack rate.

‡ Relative risk for households with risk factor compared to those without risk factor.

§ Household members were considered susceptible to hepatitis A during this outbreak if they lacked antibody to hepatitis

A or had IgM anti-HAV.

covariates in the model) had to be addressed in order

to perform the logistic regression [14]. Sex categories

for the 3–5 year age group were used so that adjusted

odds ratios could be obtained since some serologic

case households did have only 3–5 year old girls or

boys, respectively.

Only the presence of 3–5 year old boys [odds ratio

(OR) 9±9, 95% confidence interval (CI) 1±3–76±9)] and

of 3–5 year old girls (OR 8±1, 95% CI 1±3–52±5) was

strongly associated with hepatitis A infection. The

odds ratio for the presence of diapered children was

0±2 (95% CI 0±03–1±3). Effect estimates (odds ratios)

for 3–5 year old boys and 3–5 year old girls increased

by about 45% when analyzed with the diapered-

children variable in the model compared to when they

were fit to a model without controlling for the
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Table 4. Crude analysis from the case-control study of the presence of household members by age group as a

risk factor for hepatitis A, among 63 surveillance case households* and 40 control households,† Kiryas Joel,

New York, 1985

Surveillance case

households with

risk factor

Control

households

with risk factor OR‡ (95%

Potential risk confidence

factor Number Percent Number Percent interval) P value

Household member(s) aged ! 3 years 48 76±2 26 65±0 1±7 (0±7–4±5) 0±31

Household member(s) aged 3–5 years 61 96±8 26 65±0 16±4 (3±3–154±6) ! 0±001

Household member(s) aged 6–9 years 55 87±3 29 72±5 2±6 (0±9–8±1) 0±10

* Surveillance case households were those households in which clinical cases had been reported through surveillance and for

whom information about the ages of children and household size was available.

† Control households were those households in the serologic survey with at least one member susceptible to hepatitis A but

none with immunoglobulin M antibody to hepatitis A virus.

‡ Odds ratio.

presence of diapered children. This is suggestive of

confounding since young children before toilet train-

ing are known to be associated with HAV trans-

mission within households [4] and diapered children

were associated with the household presence of 3–5

year old children in this study. The proportion of

households that had a 3–5 year old among those with

diapered children was 0±86, compared with 0±54 for

households without diapered children. Therefore, the

presence of diapered children was controlled for as a

confounder in the regression model. None of the

following factors was predictive of HAV infection or

found to contribute to the model : number of

household members (measured as actual count),

presence of boys and presence of girls in each of two

age groups (0–2 years and 6–9 years), history of a

household member’s contact with a case of hepatitis

A, and the percentage of household members sus-

ceptible to hepatitis A.

In the analysis that used individuals as the unit of

observation, the risk of having IgM anti-HAV was

highest among those with household exposure to 3–5

year olds with IgM anti-HAV [relative risk (RR) 13±6,

95% CI 3±5–53±2]. In comparison, the relative risk

from exposure to 1–2 year olds with IgM anti-HAV

was 6±9 (95% CI 1±6–30±1), and to 6–9 year olds with

IgM anti-HAV was 5±0 (95% CI 1±6–15±7).

Results of case-control study

To further assess age groups of household members as

risk factors, 63 households (298 members) of the 82

households with a clinical case of hepatitis A reported

through surveillance (surveillance case households)

were compared with all 40 survey households (566

members) that had at least one member susceptible to

hepatitis A but none with IgM anti-HAV (control

households). Nineteen of the 82 surveillance case

households were excluded from this analysis since

information on the ages of children and household

size could not be obtained. The crude summary

statistics appear in Table 4. Of the 63 surveillance case

households, 61 (96±8%) had children aged 3–5 years,

compared with 26 (65±0%) of the 40 control house-

holds (OR 16±4). Surveillance case households were

also more likely to have children aged 6–9 years and

under three years than were the control households,

but the associations were weaker. In a logistic

regression model that included the following factors,

only the presence of 3–5 year old children was

associated with hepatitis A: number of household

members (OR 1±0, 95% CI 0±8–1±3), children 0–2 years

old (OR 1±0, 95% CI 0±4–2±8), children 3–5 years old

(OR 11±5, 95% CI 2±1–64±6), and children 6–9 years

old (OR 1±4, 95% CI 0±4–5±4). The odds ratio for the

presence of 3–5 year old children in the final preferred

model that included only this variable was 14±7 (95%

CI 3±1–69±6).

DISCUSSION

This outbreak of hepatitis A is similar in some aspects

to numerous non-point-source community-wide out-

breaks which have been reported previously

[6, 8, 9, 15–20]. In fact, the similarity among these

earlier outbreaks is so great that they have been

described as belonging to a specific genre of hepatitis

A epidemic [6, 19]. Typically they occur in 9–12 year
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intervals, last for 6–18 months, and often occur in

communities of low to middle socioeconomic status.

Age-specific attack rates are usually highest in the 5–9

year age group with a secondary peak incidence

among young female adults who are probably exposed

during close contact with young infected children in

the family. Large family size, crowding within the

home, and having children in day care have been

reported as risk factors for hepatitis A during such

community outbreaks [6, 8, 15, 18–21].

With no common source of exposure or organized

day care to explain the epidemic in Kiryas Joel, how

was hepatitis A transmitted in this community? This

investigation strongly suggested that 3–5 year old

children played an important role. This group of

children had the highest attack rate among physician-

diagnosed cases and had the highest proportion with

anti-HAV in the serologic survey. Furthermore, the

only significant risk factor among households in both

the serologic survey and case-control analyses was the

presence of 3–5 year old children in the household,

although the results of both analyses also showed

non-significantly elevated risk for households with

6–9 year olds.

Children under 3 or over 5 years were probably less

important hepatitis transmitters in this outbreak. The

results of this investigation suggested that the presence

of diapered children in households failed to signifi-

cantly increase a household’s risk of hepatitis A. This

finding is similar to the results of an investigation of a

large outbreak in Zanesville, Ohio [6], and a study of

sporadic hepatitis A cases in England which found

that having a household member between 3–10 years

old, but not less than 3, was associated with infection

[22]. In contrast, several studies of outbreaks in

children’s day-care centres [23–25] and hospital

nurseries [26] have shown an increased risk of hepatitis

A associated with contact with very young children,

who are often asymptomatic when infected with HAV

and present a risk to their caretakers who handle their

diapers or help with toilet-training. We believe that

the absence of day-care centres or baby-sitting groups

in Kiryas Joel resulted in little opportunity for

diapered children to be exposed to hepatitis A outside

the household, and therefore, they were unlikely to

transmit HAV to their households. All young children

remain at home until the age of about 3 years when

they begin school. Moreover, studies in day-care

centres [23] and elementary schools [27] have

suggested that children aged 5 years and older are not

frequent transmitters of HAV. Thus, although the

majority of children of all ages were susceptible to

hepatitis A in the survey, it seems likely that 3–5 year

olds were the most important transmitters of HAV in

this community.

In the serologic survey, only 53 of the 93 selected

households participated. However, it is unlikely that

the conclusions from this study were seriously biased

by the lack of participation of some households since

participating and non-participating households were

similar in all assessed characteristics except the

number of household members. Non-participating

households had fewer members because households

without children tended not to participate. Since

numerous studies have shown that small family size

decreases the risk of hepatitis A [6, 15, 18, 21, 28], it is

likely that the non-participating households, many of

which lacked children, were at decreased risk of

hepatitis. Furthermore, the risk associated with 3–5

year old children was also found in the case-control

study in which case households were drawn from

surveillance reports, independent of participation in

the survey.

Prevalence rates for anti-HAV vary greatly for

different populations and are determined by multiple

factors, including environmental and socioeconomic

conditions [29–31], as well as the occurrence of

epidemics. The overall prevalence of anti-HAV in our

sample of Kiryas Joel residents was 43% and

increased with age to 100% for residents 40 years and

older (Fig. 2). In comparison, it is estimated that only

50% of United States residents have antibody by the

age of 50 [4]. The high rate of antibody prevalence

among Kiryas Joel residents probably resulted not

only from the community outbreaks of hepatitis A but

also from the immigration to Kiryas Joel of persons

from highly endemic areas, such as the Hasidic

communities in Brooklyn, New York, and Israel.

Israel has a high rate of hepatitis A with more than

50% of the population estimated to have anti-HAV

by age 18 years [28].

Although some features of the outbreaks in Kiryas

Joel are similar to those of typical community

outbreaks, one important difference is the time

interval between epidemics. Kiryas Joel has now

experienced hepatitis A outbreaks beginning in 1980,

1985 and 1989, with intervals between epidemics of

less than 5 years. The more typical interval in other

communities is 9–12 years, probably reflecting the

necessary elapsed time to accumulate sufficient

numbers of susceptible children to sustain an out-

break. However, the population of Kiryas Joel has
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steadily increased as a result of high family growth

and influx of new families into the community. Both

of these factors likely caused rapid accumulation of

newly susceptible residents after each epidemic. With

the recurrent importation of HAV into Kiryas Joel

from other closely-associated Hasidic communities

where hepatitis A is endemic, it is not surprising that

Kiryas Joel has experienced frequent epidemics.

IG has been shown to be effective in preventing

symptomatic hepatitis A in individuals [4, 21, 32] and

in controlling outbreaks in some settings [33–36].

However, as in other community outbreaks [6, 8], the

administration of IG to household and close contacts

of cases did not control this outbreak, nor prevent the

recurrent outbreak in Kiryas Joel in 1990. More

aggressive use of IG, with mass administration in a

small religious community on the Utah–Arizona

border, may have been partially effective in ending

one outbreak [9]. However, such use of IG does not

provide long-term protection and may serve only to

postpone cases of hepatitis A and increase the number

of older susceptible persons who are likely to

experience more severe illness at time of infection [4].

Clearly a better strategy for preventing community

outbreaks of hepatitis A is needed. Active

immunization with an effective vaccine offers new

hope. Such a vaccine would ideally provide long-

lasting protection to vaccinees, as well as prevent

them from transmitting HAV. Preliminary evidence

from animal studies [37] suggests that active

immunization may prevent both clinical disease and

HAV infection, thus interrupting transmission. Re-

cently, the mass immunization of susceptible residents

in several Alaskan native communities with an inacti-

vated hepatitis A vaccine appeared to be effective in

ending community outbreaks of hepatitis A [38].

Adverse reactions from the inactivated vaccine appear

to be minimal, consisting primarily of local reactions

at the injection site [10]. The need for booster doses to

prevent disease later in life, when hepatitis A typically

causes more severe morbidity, is not yet clear.

Kiryas Joel has experienced frequent hepatitis A

outbreaks at regular intervals and might expect

another outbreak soon. During the most recent

outbreak, Kiryas Joel was the site for the 1991

controlled vaccine trial [10] that resulted in 519

children, ages 2–16 years, receiving hepatitis A vaccine

(Fig. 1). By November 1993, further vaccine studies

had resulted in the vaccination of 1187 additional

children, providing vaccine coverage for an estimated

45% of children between the ages of 2 and 16 years of

age, and 63% of children between 3 and 5 years of age

(Alan Werzberger, New York Medical College,

Valhalla, New York, personal communication, 1994).

With a substantial percentage of children in Kiryas

Joel now actively immunized in vaccine trials, it will

be important to see if the pattern of hepatitis A

changes.

The history of recurrent outbreaks of hepatitis A in

Kiryas Joel emphasizes that community outbreaks

continue to cause significant morbidity. The results of

this investigation show that 3–5 year olds in this

community were more likely to be affected. Vac-

cination can protect this vulnerable group and might

help to prevent future outbreaks in communities like

Kiryas Joel where children under 3 have little

opportunity for exposure outside the home.
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