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Feasibility of Free, Mass Vaccination With  
Intranasally Administered Influenza Vaccine  
in a Public School System 
 

he rates of school-aged children infected 
with influenza are higher than that of all 
other age groups, and can reach as high as 

25% to 30%. Influenza vaccination of school-
aged children has been considered an important 
strategy for controlling influenza in the commu-
nity. Vaccination of schoolchildren reduced  
overall influenza morbidity in a small Michigan 
community during the 1968-1969 Hong Kong 
influenza pandemic, and routine vaccination of 
schoolchildren in Japan reduced influenza-
related death rates among the elderly. Recent 
studies further demonstrated that the occur-
rence of acute respiratory illness decreased both 
in families and the community after vaccination 
of school-aged children with intranasally admin-
istered, live attenuated influenza vaccine (LAIV). 

LAIV is a temperature-sensitive vaccine that 
allows for vaccine virus replication in the upper 
respiratory tract. Until recently, it was licensed 
for use only among children and adults 5 to 49 
years of age although now it is approved for 
children as young as 2 years of age. LAIV is gen-
erally well tolerated by children and is adminis-
tered as a nasal spray into each nostril. It has 
been reported to provide durable immunity, 
including protection against antigenically drifted 
strains not included in the vaccine. These charac-
teristics make LAIV an attractive choice for use in 
school-based mass vaccination programs. In this 
study, Carpenter and colleagues assessed feasibil-
ity of a mass vaccination campaign of schoolchil-
dren with LAIV in a large, metropolitan, public 
school system in Knox County, Tennessee. The 
objective of this campaign was to provide LAIV 
on-site administration, free of charge, to all  

eligible students ≥5 years of age in kindergarten 
through 12th grade as well as to school staff 
members.  

Of 53,420 students from the Knox County 
public school system who participated in the 
campaign, 24,198 (45%) students were vacci-
nated with at least 1 dose of LAIV at school. The 
proportions of students vaccinated were 56% 
among elementary school students, 45% among 
middle school students, and 30% among high 
school students. Schools with higher levels of 
enrollment of black or low-income families had 
lower vaccine coverage levels. Of 5,841 school 
staff members, 3,626 (62%) were vaccinated; 
1,464 (40%) received LAIV, and 2,162 (60%) were 
given trivalent inactivated influenza vaccine (for 
individuals not eligible for LAIV).  

No severe adverse reactions to LAIV nor 
marked changes in absenteeism among students 
were noted during the 2 weeks after vaccination. 
The health department and school system, how-
ever, expended 6,900 person-hours during the 
campaign. Furthermore, various health depart-
ment clinics were closed for a total of 84 half-
days during the 5-week vaccination campaign. 

Questionnaires were mailed to primary-care 
physicians as well as homes of students in the 
community. Most physicians (80%) were suppor-
tive of the vaccination campaign, and frequently 
advised participation for eligible patients. Physi-
cians (80%–90%) considered influenza vaccina-
tion of schoolchildren important to the students’ 
health, as well as to their families and the  
community. However, some physicians had mis-
understandings about LAIV contraindications. 
Concern regarding vaccine virus transmission was  
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Feasibility of Free, Mass Vaccination With  
Intranasally Administered Influenza Vaccine  
(Continued) 
 

a notable barrier to campaign participation. 
Parental concerns included vaccine adverse 
effects (29%), having asthma (23%), negative 
physician advice (11%), and nonparticipation 
in any vaccination program (10%) and were 
reasons for students not participating. 

Carpenter and associates concluded that 
mass influenza vaccination in a large public 
school system achieved relatively high overall 
vaccine coverage levels among school-aged 
children. However, this campaign also required 
a substantial resource commitment from   

the local health department. The authors  
suggested that plans for future campaigns 
include provisions to reduce the public  
health resource burden, as well as to improve 
targeted education for groups with low  
vaccination coverage and communications 
with community physicians.  
 

Carpenter LR, Lott J, Lawson BM, et al. Mass distribu-
tion of free, intranasally administered influenza vac-
cine in a public school system. Pediatrics. 
2007;120(1):e172-e178.  

 

COMMENTARY 
 

JAY M. LIEBERMAN, MD, Professor of Clinical Pediatrics, University of California, Irvine 
Over the past several years, the recommendations for routine annual influenza vaccination have expanded to in-
clude infants and young children aged 6 to 59 months. The primary reason for these recommendations was the 
recognition that influenza results in significant morbidity in children—the highest rates of hospitalization are in 
young infants. In addition, vaccinating young children can lead to secondary benefits because they often serve as 
the focal point for community-wide influenza outbreaks. School-aged children have the highest rates of infection, 
and there is some evidence that routine immunization of schoolchildren can reduce the burden of disease in the 
community and even reduce mortality among the elderly. School-based influenza immunization programs are a 
logical way to reach this population, and this study shows that school-based programs can be effective. However,  
it took an extraordinary amount of public health resources to accomplish this, and misperceptions and misconcep-
tions serve as barriers to the use of live attenuated influenza vaccine (LAIV). For example, at least four obstetricians 
advised pregnant women to avoid school on the day of vaccination to avoid possible exposure to vaccine virus! 
Clearly, continuing education is required regarding the safety and effectiveness of LAIV, and investments in health 
infrastructure are necessary before school-based influenza immunization programs become reality.  
 

Association of Early Thimerosal Exposure With  
Neuropsychological Outcomes in Children 
 

himerosal containing 49.6% ethyl mercury by 
weight has been used as a preservative in 

vaccines and immune globulin preparations since 
the 1930s. In 1999, the United States Food and 
Drug Administration (FDA) raised concerns that 
the amounts of mercury that some infants re-
ceived from immunizations exceeded the limits 
for exposure to methyl mercury set by the Envi-
ronmental Protection Agency. Although there 
was no evidence that the low levels of mercury 
in vaccines had caused any harm to children, it 
was recommended that thimerosal be removed 
from vaccines as a precautionary measure.  
Subsequent evidence obtained from multiple 
epidemiologic and ecologic studies has shown  
no relationship between thimerosal exposure in 
childhood and neurodevelopmental outcomes 
including autism. Nonetheless, the perception 
persists among some parents that thimerosal  
is to blame for increases in reported cases of 
autism and other neurodevelopmental problems.  
In the present study, Thompson and colleagues 
sought to assess the relationship between early 
ethyl mercury exposure and neuropsychological 
deficits in children 7 to 10 years of age.  

A total of 1,047 children between 7 and  
10 years of age were enrolled from four health 
maintenance organizations (HMOs) participating 
in the Vaccine Safety Datalink sponsored by the 
Centers for Disease Control and Prevention.  
Eligible children were administered 3-hour  
standardized tests assessing 42 comprehensive 
neuropsychological outcomes (autism-spectrum 
disorders were not included). Exposure to ethyl 
mercury from thimerosal was determined from 
computerized immunization records, medical 
records, personal immunization records, and 
parental interviews. Information on potential 
confounding factors was obtained from the  
interviews and medical charts. Associations  
between neuropsychological performance and 
exposure to ethyl mercury from thimerosal dur-
ing the prenatal period, the neonatal period 
(birth to 28 days), and the first 7 months of life 
were assessed. 

The median cumulative exposure to ethyl 
mercury from thimerosal from birth to 7 months 
was estimated at 112.5 μg (range, 0 to 187.5 μg). 
Among the 42 neuropsychological outcomes 
analyzed, only a few significant associations  
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Association of Early Thimerosal Exposure With  
Neuropsychological Outcomes in Children  
(Continued) 
 

were observed with increased exposure to ethyl 
mercury from thimerosal-containing vaccines  
and immune globulin preparations. The detected 
associations were small and almost equally di-
vided between positive and negative effects.  

For example, increasing prenatal exposure 
to ethyl mercury was associated with better per-
formance on one measure of speech and lan-
guage, the Developmental Neuropsychological 
Assessment speeded naming test, but with 
poorer performance on one measure of atten-
tion and executive function, the digit-span test 
of backward recall on the Wechsler Intelligence 
Scale for Children, third edition (WISC-III), which 
was observed in the overall population as well as 
in the boy-specific group. Conversely, higher 
ethyl mercury exposure from birth to 7 months 
was associated with better performance on one 
measure of fine motor coordination, the 
Grooved Pegboard Test of the nondominant 
hand, and on one measure of attention and  
executive function, the WISC-III digit-span test. 

Moreover, increasing ethyl mercury expo-
sure during the neonatal period (from birth to  

28 days) was also associated with better per-
formance on one measure of fine motor coordi-
nation, the Finger Tapping Dominant Hand test, 
in overall population and boy-specific group, but 
with significantly poorer performance on one 
measure of speech articulation, the Goldman–
Fristoe Test of Articulation. 

Thompson and associates concluded that 
the weight of the evidence presented in this 
study does not support a causal association be-
tween early exposure to ethyl mercury from 
thimerosal-containing vaccines and immune 
globulin preparations administered prenatally or 
during the first 7 months of life and deficits in 
neuropsychological performance in children at  
7 to 10 years of age. In addition, the significant 
associations observed may have been chance 
findings from the large number of statistical 
tests performed. 
 

Thompson WW, Price C, Goodson B, et al. Vaccine 
Safety Datalink Team. Early thimerosal exposure  
and neuropsychological outcomes at 7 to 10 years.  
N Engl J Med. 2007;357(13):1281-1292. 

 

Clinical Insights® in Pediatric Respiratory Care  
Post-Test (November 2007) 
 
1. Among the students from kindergarten through 12th grade who participated in the mass  

vaccination campaign with intranasally administered LAIV, which group of students in the  
Knox County public school system had the highest vaccination coverage levels? 
a. Middle school  
b. High school 
c. Elementary school 
d. Kindergarten 
e.  None of the above 
 

2. Regarding the relationship between early thimerosal exposure and neuropsychological  
outcomes in children, which of the following statements is false? 
a. Increasing levels of mercury exposure from thimerosal are associated with deficits from  

all 42 neuropsychological outcomes tested.  
b. The data presented in this study do not support a causal association between early 

thimerosal exposure and neuropsychological outcomes in children. 
c. There are few significant associations between exposure to mercury from thimerosal and  

performance of neuropsychological functioning. 
d. Increasing levels of mercury exposure from thimerosal-containing vaccines are associated 

with both positive and negative effects on neuropsychological outcomes. 
 

1.c. Elementary school. The proportions of students vaccinated were56% among elementary schools, 
45% among middle schools, and 30% among high schools. 

2.a. Among the 42 neuropsychological outcomes analyzed, only a few significant associations with 
exposure to mercury from thimerosalwere observed and the detected associations were almost 
equally divided between positive and negative effects.
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CME Activity Evaluation/Registration Form 
 
 

Participants who wish to obtain CME credit, please complete the contact information below, sign this  
form, and fax it with the completed post-test to 1 (201) 430-1441 or mail to PPS, CME Dept. T314,  
150 Meadowlands Parkway, Secaucus, NJ 07094-2304. You may download previous issues of Clinical  
Insights® in Pediatric Respiratory Care e-newsletters by visiting us online at www.PediatricRespiratory.org. 

I completed this activity as designed: _____________________________________________________________________________________ 
 (Signature)                                                                (Date) 

PLEASE PRINT CLEARLY: 
 Dr  Mr  Mrs  Ms  Prof Other (Please specify) _________________________________________________ 

First Name                            

Last Name                            
Degree  MD   PharmD   DO   NP   PA   RPh   Other (Please specify) __________________  
Specialty  Family Practice   Pediatrics  General Practice   Neonatal   Other _______________________ 
Profession                            
PREFERRED MAILING ADDRESS  Home  Office  Practice  Academic 

Dept/Div/Suite/Unit/Affil                           
Street                                   

City/State/ZIP Code                     Country        

Email                                  
(Please print clearly) 

Phone:      -    -     Fax:    -    -     
 

 

Overall Program 

1. The activity met the stated objectives in such a way that I am better able to: 
Strongly 
Disagree Disagree Agree 

Strongly 
Agree 

a. Assess the feasibility of mass vaccination of schoolchildren with intranasally  
administered, live attenuated influenza vaccine in a public school system  1 2 3 4 5 6 

b. Outline the relationship between early thimerosal exposure and neuropsychologi-
cal outcomes in children  1 2 3 4 5 6 

2. Overall, the activity was presented in a fair-balanced manner.  Yes   No* 

* If you checked “No,” please explain.  
 

3. Overall, the activity was free of commercial bias.  Yes   No* 
* If you checked “No,” please explain.  
 

4. In reflecting on your practice, what type of impact will this educational activity have? 

 Intranasally administered, live attenuated influenza vaccination is feasible for mass vaccination of school-aged children  
in a public school system, and I would encourage my patients to take advantage of it. 

 Recognize that deficits of neuropsychological functioning observed in children are not necessarily associated with increased 
exposure to mercury from thimerosal-containing vaccines and immune globulin preparations. 
(Please specify what information you would require.) _______________________________________________________________________ 

I will: 
 Consider recommendation of intranasally administered, live attenuated influenza vaccination to school-aged children.  
 Continue immunization of infants according to the recommended schedule. 

5. What topics should be dealt with in more detail? (List topics.) 
   
   

Thank you for your participation. 
 

Activity Code: T314-11 
Issue Date: November 2007 
Valid through: January 2008 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


