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In May 2009, one of the earliest outbreaks of 2009 pandemic influenza A virus (pHIN1) infection resulted in
the closure of a semi-rural Pennsylvania elementary school. Two sequential telephone surveys were
administered to 1345 students (85% of the students enrolled in the school) and household members in 313
households to collect data on influenza-like illness (ILI). A total of 167 persons (12.4%) among those in the
surveyed households, including 93 (24.0%) of the School A students, reported ILI. Students were 3.1 times more
likely than were other household members to develop ILI (95% confidence interval [CI], 2.3—4.1). Fourth-grade
students were more likely to be affected than were students in other grades (relative risk, 2.2; 95% CI, 1.2-3.9).
PHIN1 was confirmed in 26 (72.2%) of the individuals tested by real-time reverse-transcriptase polymerase
chain reaction. The outbreak did not resume upon the reopening of the school after the 7-day closure. This
investigation found that pH1INI1 outbreaks at schools can have substantial attack rates; however, grades and
classrooms are affected variably. Additioanl study is warranted to determine the effectiveness of school closure
during outbreaks.

Since 2009 pandemic influenza A virus (pHIN1) was
identified in April 2009, prevention and control of dis-
ease in educational settings has been a major concern.
The first identified cases of illness caused by this virus
occurred in school-age children in California and Texas,
and the highest incidence of pH1N1 disease in the United

“Members of the study group are listed at the end of the text.

The findings and conclusions in this report are those of the authors and do not
necessarily represent the official position of the Centers for Disease Control and
Prevention.

Correspondence: Tiffany L. Marchbanks, MPH, Div of Communicable Disease
Control, St. Louis County Dept of Health, 111 S. Meramec Avenue, Clayton, MO
63105 (tmarchbanks@stlouisco.com)

Clinical Infectious Diseases 2011;52(S1):S154—-S160

Published by Oxford University Press on behalf of the Infectious Diseases
Society of America 2011.

1058-4838/2011/5251-0001$37.00

DOI: 10.1093/cid/ciq058

States has been in the 5-19-year-old age group [1, 2].
Because schools are well-known settings for the trans-
mission of influenza [3-9], concerns were raised that
they could serve as sites for enhanced spread of pHINI,
not only among attendees but also among their families
and the community. Some of these concerns were con-
firmed when extensive transmission was documented
among students at a New York City private school [10].

On 28 April 2009, the Centers for Disease Control and
Prevention (CDC) issued interim guidance to prevent
and control pHIN1 in schools, recommending that
communities with suspected or probable cases of
pHINI1 infection among students enrolled in kinder-
garten (grade K) through grade 12 consider school
dismissal for 7 days to reduce the spread of influenza
to students, their families, and staff [11]. On 1 May
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2009, the guidance was revised to extend the duration
of dismissal to 14 days, to increase the likelihood of interrupting
transmission among students [12]. As pHIN1 spread in the US
and as data became available that suggested that most of the
cases were relatively mild, these recommendations proved to be
controversial, because large numbers of schools serving thou-
sands of students were closed, which raised concerns about
potential social disruption caused by parental work loss and
inadequately supervised children. On 5 May 2009, the CDC
revised the guidance and recommended that only sick students
and staff stay home but that schools should retain the option of
closure on the basis of their specific circumstances, such as high
absenteeism [13]. The evolving recommendations reflect the
many unanswered questions about the best approach to pre-
vention and control of pHINI in the school setting.

In early May 2009, an outbreak caused by pHI1N1 was reported
to the Pennsylvania Department of Health (PADOH) in a semi-
rural Pennsylvania elementary school, which prompted a 7-day
(Thursday—Wednesday) closure. In comparison to most of the
other school outbreaks identified during the initial phase of the
pandemic, the Pennsylvania outbreak had several unique features.
First, it occurred in a location where there was little evidence of
disease in the surrounding community. Second, it was in a semi-
rural area and not in an urban or suburban location [1]. Third,
the involved age group (children enrolled in kindergarten
through grade 4) was younger than the age groups seen in most
other published school outbreaks from the initial wave of the
pandemic [4, 10, 14, 15]. Because of these unique features, this
school-associated outbreak was intensively investigated by the
PADOH and the CDC to describe the characteristics of illness and
the patterns of spread of influenza among the school children and
their families before and during the school closure.

METHODS AND MATERIALS

Setting

When pHINI was first recognized, all schools in Pennsylvania
were instructed to contact the health department if increased
absenteeism was observed and to contact ill students’ homes to
identify the cause. The School A outbreak was recognized on
Monday, 11 May 2009, when the overall school absenteeism rate
was found to be 11.4%, which was higher than the 3%—4%
baseline at this school. Calls to the homes of absent students
revealed that many had respiratory illness and that 1 fourth-
grader who had sought care the preceding weekend had test
results that were positive for influenza A virus with a rapid in-
fluenza diagnostic assay. This student’s specimen was sub-
sequently confirmed to contain pHIN1 at the PADOH’s Bureau
of Laboratories (BOL) on 12 May, the same day that absentee-
ism increased to 15.4%. School A was closed on 14 May in an

effort to limit further transmission.

School A is 1 of 4 public schools in a district with a single high
school (grades 9-12), a single middle school (grades 5-8), and 2
elementary schools (grades K—4). The district is located in a semi-
rural area of southeastern Pennsylvania and serves a population
of 7306 persons. School A has a student population of 456
students from 364 households, along with 69 teachers and sup-
port staff. The students spend most of the day in 1 of 23 hom-
erooms, except for special classes held outside of the homeroom,
including physical education, art, music, computer, and library.
The school also has a cafeteria that is used during lunch.

Definitions

Influenza-like illness (ILI) was defined as subjective fever with
cough and/or sore throat in a School A student or their
household members during the period 1 May—2 June 2009.
Acute respiratory infection (ARI) was defined as having at least 2
symptoms, including fever, cough, sore throat, or runny nose, in
a School A student or their household members during the
period 1 May-2 June 2009. CDC definitions for confirmed,
probable, and suspected cases of infection due to pHIN1 were
used [16]. A confirmed case patient was an individual with ILI
and laboratory evidence of pH1NI1 by virus culture or real-time
reverse-transcriptase polymerase chain reaction (rRT-PCR). A
probable case patient was an individual with ILI and influenza A
infection by rRT-PCR with a virus that could not be subtyped as
seasonal influenza A/HIN1 or H3N2. Suspected case patients
had ILI with no other known cause of illness but did not have
laboratory testing performed for the presence of influenza virus.

Laboratory Testing

Field staff collected nasopharyngeal (NP) swabs from 16 School
A students and 20 household members who had ILI onset within
7 days of interview. All specimens were sent to BOL and tested
by rRT-PCR using the CDC pHINI rRT-PCR protocol that had
been approved under an Emergency Use Authorization [17].
Other School A students and their household members had
specimens collected by their own physicians or other clinician.
Positive results from such testing were reported to Pennsylvania’s
National Electronic Disease Surveillance System (PA-NEDSS).

Data Collection

This investigation was part of the emergency public health
practice response to the pandemic and was reviewed by a human
subjects coordinator at the CDC and deemed not to be research
in accordance with the federal human subjects protection reg-
ulations at 45 Code of Federal Regulations 46.101c and 46.102d
and the CDC Guidelines for Defining Public Health Research
and Public Health Non-Research. A list of School A students and
their parents or guardians (including contact information) was
obtained from the school administration, and to establish
a baseline, absenteeism data were obtained for the period 1
April-13 May (13 May being the day prior to school closure).
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Once school reopened, absenteeism rates were monitored until
the end of the school year.

An initial telephone survey was conducted during the period
16-21 May among parents or guardians of School A students
using a structured questionnaire. Respondents were asked about
household composition and demographic characteristics, as well as
the presence and onset date of ILI among any household member
after 1 May. The survey also asked whether ill individuals sought
medical care, whether they were tested for influenza, and whether
they were treated with medications, including antiviral agents.

A second structured questionnaire was administered by tele-
phone from 26 May through 2 June to parents and guardians of
School A students. The objective of this survey was to capture
data on any individuals who may have become ill since the first
survey and to collect information from households that did not
participate in the first questionnaire. Questions about ILI that
were similar to questions in the first survey were included, as
were questions about clinical details of illness (symptoms, hos-
pitalization, influenza testing, and medication), student partici-
pation in a variety of activities during and after school,
underlying health conditions, 2008—2009 seasonal vaccination
status, and travel history. To assess the occurrence of pHINI in
the surrounding community, patients with pH1NT1 in the county
in which School A is located were identified using PA-NEDSS.

Statistical Analysis

Databases were created and maintained using Microsoft Access
2003 software and analyzed using SAS software, version 9.1 (SAS
Institute) and STATA, version 10 (Stata). Data from the 2 sur-
veys were merged for the analysis. Onset dates and clinical in-
formation from the first survey were used for persons who
participated only in this survey and for those whose ILI onset
occurred on or before the first survey was conducted. Onset
dates and clinical information from the second survey were used
for individuals who participated only in the second survey, as
well as those who became ill after the first survey. Information
that was only asked on the second survey (eg, underlying con-
ditions, vaccination status, and travel history) was also merged
into the unified database.

Univariable analyses were performed, and relative risks (RR)
and 95% confidence intervals (CIs) of developing ILI between
groups were calculated. Illness events were unreported if in-
dividuals developed ILI during the study period but after their
last interview. Such censoring of the data might lead to under-
estimating ILI incidence. To evaluate the robustness of our
findings to censoring, survival analyses were also performed to
examine the time to the event (ie, developing ILI) from 1 May
2009 to the time of the last interview. The Kaplan—-Meier method
was used to estimate survival functions. Findings from the
survival analyses were compared with the univariable analyses to

determine their similarity.

RESULTS

A total of 41 confirmed cases of pHIN1 influenza were associ-
ated with the School A outbreak. Of these, 26 (72.2%) (13 in
students and 13 in household members) were identified through
the 36 specimens collected as part of the investigation, whereas
15 (4 in students and 11 in household members) were collected
as part of the clinical care of the patients and were reported
through PA-NEDSS. No teachers or staff members reported ILI
or were confirmed with pHINT1 infection during the outbreak
period. Among the 3 other schools in the district, none exhibited
patterns of absenteeism similar to that in School A.

At least 1 of the 2 surveys was completed for 313 (86.0%)
School A student households. The mean household size
(* standard deviation) was 4.3 £ 1.4 individuals. Individual
symptom questionnaires were completed for a total of 1345
persons, including 388 (85.1%) of the 456 students at School A
(Tables 1 and 2). Response rates were similar among different
grades at the school (Table 2). Among the surveyed households,
167 persons (12.4%) reported ILI. Among the 388 School A
students who were surveyed, 93 (24.0%) reported ILI (Table 1).
A total of 123 (31.7%) of the students and 143 (14.9%) of the
household members were reported to have acute respiratory
infection. Survival analyses estimated that 13.3% of surveyed
individuals developed ILI; this figure was statistically similar to
the 12.4% ILI rate found in the survey.

Children 5-10 years of age were >4 times as likely as those
19-54 years of age to develop ILI (RR, 4.6; 95% CI, 3.1-6.8)
(Table 1). School A students were 3 times more likely than other
household members to develop ILI (RR, 3.1; 95% CI, 2.3-4.1)
(Table 1). There was no difference in ILI incidence by sex.

ILI onset for School A students and their household members
occurred over the same time period (Figure 1), but ILI in the
School A students generally occurred earlier. Among those with
ILL it occurred during the first 10 days of May in 67.0% of the
students but in only 33.0% of household members (P < .01).

Almost one-half (40.5%) of fourth-graders developed ILI,
which was a significantly higher proportion than that among
kindergarten students (who were selected as the reference
group) at School A (RR, 2.2; 95% CI, 1.2-3.9) (Table 2). Among
the 4 homerooms in the fourth grade, 2 were disproportionately
affected, accounting for 70.6% of all illness in the fourth grade.
Onset dates were similar across all grades (Figure 2).

Among those with ILI, features of illness were generally
similar across different age strata (Table 3). Children under 11
years of age were more likely to report cough (y?, 9.6; P < .001)
and less likely to report muscle aches than were older individuals
(Xz, 16.3; P < .001). In contrast, diarrhea was more common
among adults than among children (y?, 9.7; P < .001)

A total of 95 persons with ILI (59.4%) reported visiting
a health care provider for their illness. One person was
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Table 1. Relative Risk (RR) and 95% Confidence Intervals (Cls)
for Influenza-like lliness (ILI) by Demographic Characteristics,
Pennsylvania, May 2009

ILI, no. (%) of respondents

Demographic RR
characteristic Yes No (95% ClI)

Respondent group

School A students 93 (24.0) 295 (76.0) 3.1(2.3-4.1)
(n = 388)
Household members 74 (7.7) 883 (92.3) Referent
(n = 957)
Sex
Male (n = 658) 82 (12.5) 576 (87.5) 1.0 (0.8-1.4)
Female (n = 667) 81(12.1) 586 (87.9) Referent
Age?®
0-4 Years (n = 103) 11(10.7) 92 (89.3) 2.0(1.0-3.9)
5-10 Years (n = 408) 100 (24.5) 308 (75.5) 4.6 (3.1-6.8)
11-18 Years (n = 188) 25(13.3) 163(86.7) 2.5(1.5-4.1)
19-54 Years (n = 563) 30 (5.3) 533 (94.7) Referent
55-81 Years (n = 37) 0 37 (100) 0

@ Age data was not reported for 46 individuals.

hospitalized with pHIN1 infection and subsequently died. This
55-year-old individual was a household member of a School A
student and had several underlying health conditions that are
known to increase the risk of complications from influenza. Of
those with ILI, 28 (16.8%) were prescribed antibiotics, 22
(13.2%) were prescribed a neuraminidase inhibitor (antiviral
agent), and 4 (2.4%) received both types of drugs (Table 4).
Among those who were prescribed neuraminidase inhibitors, 14
(63.6%) were School A students, and of those who received
antibiotics, 22 (78.6%) were School A students. The 4 patients
who received both a neuraminidase inhibitor and an antibiotic
were also School A students. No one received neuraminidase
inhibitors for prophylaxis.

Table2. Student Response Rates and Frequency of Influenza-like
lliness (ILI) by Grade and by Fourth Grade Homeroom, Elementary
School A, Pennsylvania, May 2009

Grade (no. of No. (%) who  No. (%)

all students) responded with LI RR (95% CI)

K (n = 80) 65 (81.3) 2 (18.5)  Referent

1 (n = 95) 77 (81.1) 16 (20.8) 1(0.6-2.2)

2 (n = 90) 83 (92.2) 16 (19.3) 1.0 (0.5-2.1)

3(n=291) 79 (86.8) 15(19.0) 1.0 (0.5-2.0)

4 (n = 100) 4 (84.0) 34 (40.5) 2.2 (1.2-3.9)
Homeroom 1 (n = 24) 3(95.8) 14 (60.9) 2.9(1.1-7.3)
Homeroom 2 (n = 24) 9 (79.2) 4(21.1) Referent
Homeroom 3 (n = 26) 2 (84.6) 6(27.3) 1.3(0.4-3.9)
Homeroom 4 (n = 26) 0 (76.9) 0(50.00 2.4(0.9-6.3)

Total (n = 456) 388 (85.1) 3 (24.0)

NOTE. ClI, confidence interval; K, kindergarten; RR, relative risk

A total of 230 individuals(17.1%) reported receiving influenza
vaccine for the 2008-2009 influenza season; 35 (15.2%) de-
veloped ILI. After adjusting for age, those who received seasonal
influenza vaccine were not statistically more likely to develop ILI
than were those who did not receive the vaccine (RR, 1.0; 95%
CL, 0.9-1.1). Among School A students, the risk of developing
ILI was no different between vaccinated and unvaccinated stu-
dents (RR, 0.9; 95% CI, 0.8-1.1).

During the period 1 May-2 June 2009, a total of 47 confirmed
cases of pHIN1 were identified in School A’s county, in addition
to the 41 cases associated with School A. The first confirmed case
of pHINTI infection in the county that was not among School A
students or household members did not occur until 17 May, 3
days after the school closed.

Of the 167 individuals with ILI, 12 (4 students and 8 house-
hold members) reported traveling (defined as out of county
travel) during the week before onset of ILI. Most travel was
within Pennsylvania, although 2 individuals reported travel to
New York City during a time when pHIN1 was known to be
circulating there.

When School A reopened on 21 May, absenteeism was re-
ported to be 8.1%. Absenteeism then decreased, and by the
following week, it had returned to pre-outbreak levels of 3%—4%
during the week.

DISCUSSION

After it was recognized in the United States in mid-April 2009,
pHINI spread rapidly throughout the country, and the first
confirmed case in Pennsylvania had onset on 29 April, 2 weeks
before the School A outbreak was first recognized on 11 May.
The School A outbreak was quickly recognized, because the state
Departments of Health and Education had recently recom-
mended that all schools in Pennsylvania monitor their absen-
teeism rates and promptly report any increases to public health
authorities. School A officials complied with this recommen-
dation, expediting timely investigation of the outbreak and
public health interventions to limit the extent of illness.

This investigation highlights the wide range of illness rates
within a single community and school. Almost one-quarter of
surveyed School A students experienced ILI. However, disease
was unevenly distributed by grade, with significantly more ill-
ness in the fourth grade, which was the grade with the initial
confirmed case. Even within the fourth grade, certain classrooms
were more heavily affected than were others. Consistently in-
creased rates of ILI or absenteeism at the other schools in the
district were not observed during the same time period. Factors
that may have contributed to this variability include the fact that
students spend most of their day in a single homeroom, that the
different grades were housed in different wings of the school,
and that opportunities for mixing between grades were limited.
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Figure 1.
2009.

It is also noteworthy that, despite significant levels of illness
among the students, there was no reported ILI in any teacher or
staff member at School A.

Despite the heightened awareness and guidance provided by
PADOH regarding pHINT1 at the time of the outbreak, the di-
agnosis of influenza was not uniformly considered by clinicians
in the area. Anecdotally, several parents reported that their
children received diagnoses with streptococcal throat infection,
and more children were prescribed antibiotics than were
prescribed neuraminidase inhibitors. It is possible that local
clinicians may not have considered the diagnosis of pHIN1 in-
fection, because it had not been identified locally before the
outbreak, and a significant proportion of those who were ill noted
diarrhea in addition to the more typical influenza symptoms.

Number of Students
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Onset of symptoms in individuals with influenza-like illness (ILI) stratified by students and household members. Pennsylvania, 1 May—2 June

This outbreak afforded an opportunity to examine whether
prior seasonal influenza vaccination altered the risk of pHINI1
infection. Reports related to this question have yielded conflicting
findings. Some studies have demonstrated no impact of seasonal
vaccination or have found a protective role for seasonal vaccine
[18-20], whereas others have suggested that there is little cross-
protection between immunity to the seasonal influenza strains
and immunity to pHINI1 [21]. In the School A outbreak, vacci-
nation did not protect against development of ILL. Limitations to
this analysis include that vaccination status was not verified, that
the outcome was ILI and not laboratory-confirmed influenza, and
that it was not possible to adjust for underlying conditions.
Nevertheless, our findings do not support a benefit of seasonal
influenza vaccination in decreasing the risk for pHIN1 infection.

School A closed

School Are-opens
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Figure 2. Onset of symptoms in School A students stratified by grade, Pennsylvania, 1

May—2 June 2009. K, kindergarten.
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Table 3. Symptoms Reported by Individuals with Influenza-like lliness (ILI) by Age Group, Pennsylvania, May 2009

Age <5 years Age 5-10 years Age 11-18 years Age 19-54 years Total®
Symptom (n=11) (n = 100) (n = 25) (n = 30) (n = 166) v (P
Cough 11/11 (100) © 86/100 (86.0) 18/25 (72.0) 20/30 (66.7) 135/166 (81.3) 9.6 (<.001)
Sore throat 5/10 (50.0) 71/100 (71.0) 17/25 (68.0) 23/30 (76.7) 116/165 (70.3) 2.6 (.5)
Runny nose 8/11 (72.7) 51/100 (51.0) 11/25 (44.0) 16/30 (53.3) 86/166 (51.8) 2.6 (.5)
Vomiting 3/11(27.3) 17/100 (17.0) 4/25 (16.0) 3/30 (10.0) 27/166 (16.2) 1.9 (.6)
Diarrhea 1/11 (9.1) 23/100 (23.0) 1/25 (4.0) 11/30 (36.7) 36/166 (21.7) 9.7 (<.001)
Vomiting and/or Diarrhea 4/11 (36.4) 31/100 (31.0) 5/25 (20) 11/30 (36.7) 51/166 (30.7) 2.0 (.6)
Muscle Aches 1/10 (10.0) 34/99 (34.3) 11/25 (44.0) 21/30 (70.0) 67/164 (40.9) 16.3 (<.001)

NOTE. All individuals reporting ILI had fever, because this was a criterion of the case definition. A total of 167 cases of ILI were reported.

® One individual with ILI did not report age.

¢ Number of individuals with the specified symptom as a proportion of the number of individuals who responded to the symptom question.

The rapidly escalating rates of absenteeism at School A and the
presumptive identification of pHINI in 1 of the students
prompted school officials to close the school for 7 days. The
impact of the closure on the course and extent of the outbreak
among School A students is uncertain; however, it is noteworthy
that the outbreak did not resume among the students once
school reopened and that absenteeism rates rapidly returned to
baseline levels. Students with pHINI infection were not per-
mitted to come back to school for a minimum period of 7 days
or until they no longer had symptoms for at least 24 h, which
may have contributed to limiting further spread. Also, some
parents may have kept their children at home for additional days
after school reopened to reduce their child’s risk of exposure to
pHINI at school. However, absenteeism levels may have

Table 4. Health Care Provider Visits and Prescribed Medication
for Those with Influenza-like Iliness (ILl) by Respondent,
Pennsylvania, May 2009

No. (%) of respondents with ILI

School A Household
students  members Total
Risk factor (n=93) (n=74) (n=167)
Visited health care provider®
Yes 61 (66.3) 34 (50) 95 (59.4)
No 31(33.7) 34 (50) 65 (40.6)
Received neuraminidase
inhibitors
Yes 14 (15.1) 8(10.8) 22 (13.2)
No 79 (84.9) 66(89.2) 145(86.8)
Received antibiotics
Yes 22 (23.7) 6 (8.1) 28 (16.8)
No 71(76.3) 68(91.9 139 (83.2)
Received both neuraminidase
inhibitors and antibiotics
Yes 4(4.3) 0 4 (2.4)
No 89 (95.7) 74 (100) 163 (97.6)

@ One school A student and 6 household members with ILI did not report
health care provider data.

returned to baseline even if the school had remained open, be-
cause of natural waning of the outbreak. At the time that the
school was closed, almost three-quarters of the students had not
experienced ILI, suggesting that there were many students who
were likely still susceptible, although additional students may
have had mild or asymptomatic infections. This uncertainty
reinforces the need to better understand the effectiveness of
school closure as a pH1NI outbreak control measure, along with
the optimal closure duration. Because pHIN1 continues to
produce significant disease in school-aged children, such in-
formation is vitally needed to provide control recommendations.

It is possible that school closure may simply shift transmission
from the school setting to the home or community setting.
There is no evidence to suggest this occurred during the School
A outbreak. Relatively few family members reported illness
during the closure period. Increases in influenza in the com-
munity around School A mirrored similar increases seen
throughout Pennsylvania.

This investigation is subject to limitations. First, the survey
data were self-reported and could not be verified through other
means. The main caregiver, who was usually a parent or
guardian, provided the information for all members of the
household. This may have over- or under-estimated the number
of reported cases of ILL. Second, although the surveys were se-
quential, they may not have fully captured the scope and scale of
the outbreak. It is possible that additional individuals in the
cohort became ill after the surveys were done, especially because
pHINTI activity increased significantly in Pennsylvania in June
2009. The survival analysis was done to adjust for this possibility.
However, it did not significantly alter the overall findings. Third,
a small proportion (14%) of School A households were not
interviewed. However, it is unlikely that such a low non-re-
sponse rate would greatly impact the major findings of the in-
vestigation. Fourth, non-ILI acute respiratory illness was not
assessed. Fifth, because most persons with reported ILI did not
undergo diagnostic testing, it is unknown what proportion of
ILI was actually due to pH1N1. However, among those tested by
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rRT-PCR, the proportion found to have pHINI1 was high
(72.2%), and there was little seasonal influenza activity in
Pennsylvania at the time of the outbreak or activity due to other
respiratory viruses. Finally, survey responses may have been
biased by media reports related to pHINI. This was the first
reported pHIN1 outbreak in Pennsylvania, and it attracted
media attention in the area. The school district was also in daily
communication with the families of the students of School A,
and the families and students were likely in communication with
each other. It is not possible to know how that may have
influenced the responses that were given.

In summary, an outbreak of pHINT1 infection that primarily
affected school-aged children at a single elementary school was
the first outbreak to be detected in a small semi-rural commu-
nity in Pennsylvania. The impact within the community varied
substantially between schools and within the main school af-
fected. A 7-day closure of the school was followed by few ad-
ditional cases in the community or in the school. Although the
impact of the closure as a control measure is unknown, atten-
dance returned to normal upon resumption of classes 1 week
later. The outbreak highlights the need to carefully study the
effectiveness of school closure in reducing school and commu-
nity transmission of influenza.
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