
study, limiting statistical power. Third,
persons with preexisting Cryptospo-
ridium antibodies might be less likely
to develop illness upon reinfection,5 in-
troducing possible misclassification of
illness status and biasing estimates of
association between exposure and ill-
ness toward the null. Finally, this in-
vestigation might have failed to iden-
tify all ill food handlers, a source of
previously reported foodborne crypto-
sporidiosis outbreaks.6 Two food han-
dlers (onset of illness June 27 and 28)
were removed from kitchen duties
when they reported their illness to camp
owners. Neither reported any camp-
specific risk factors for illness other than
communal meals.

This investigation demonstrates the
need for extensive use of effective mea-
sures to prevent Cryptosporidium trans-

mission at camps where animals are
kept.7 Hand-washing facilities with run-
ning water, soap, and disposable tow-
els or air dryers should be accessible in
animal areas. Hands should be washed
after touching animals or their waste;
before, during, and after food prepara-
tion; and after using the toilet, caring
for ill persons, or cleaning soiled bed-
ding. Cryptosporidium is chlorine-
tolerant, and alcohol-based hand sani-
tizers are not effective against it.

C. parvum subtype IIaA17G2R1
previously was identified as the etio-
logic agent of an Ohio outbreak
associated with ozonated apple cider.8

C. parvum infection is common in
preweaned calves. Although C. par-
vum subtype IIaA17G2R1 infection in
calves has been documented,2,9 the
significance of isolating this C. par-
vum subtype is unknown. Cryptospo-
ridium isolates are not systematically
subtyped in the United States. Subtyp-
ing has generally been limited to use
as an outbreak investigation tool at
the national level, despite its epide-
miologic utility. In this outbreak
investigation, subtyping verified an
epidemiologic link that was not impli-
cated by traditional epidemiologic
methods; in other investigations, sub-
typing differentiated individual clus-
ters.8,10 Systematically subtyping
Cryptosporidium isolates via a national
molecular surveillance program could
elucidate transmission patterns and
help direct prevention efforts needed
to address increasing incidence of
cryptosporidiosis.3

REFERENCES

10 Available.

*Commercial laboratories detected Cryptosporidium
spp. in stool specimens of five patients. These five stool
specimens had been discarded, and isolates were not
available for confirmatory testing and Cryptospo-
ridium subtyping unlike the remaining seven.
†Stool specimens from only four of the seven pa-
tients with laboratory-confirmed C. parvum infec-
tion were tested for bacterial pathogens.
‡Although dilute bleach solution might effectively
disinfect chlorine-susceptible pathogens such as
E. coli, it would not be an effective disinfectant for
Cryptosporidium, which is extremely chlorine-
tolerant.

Occupational
Aviation Fatalities—
Alaska, 2000-2010
MMWR. 2011;60:837-840
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AIRCRAFT CRASHES ARE THE SECOND LEAD-
ingcauseofoccupationaldeathsinAlaska;
duringthe1990s,a totalof108fatalavia-
tioncrashesresulted in155occupational
fatalities.1Toupdatedataandidentifyrisk
factors for occupational death from air-
craftcrashes,CDCrevieweddatafromthe
National Transportation Safety Board
(NTSB)andtheAlaskaOccupational In-
jury Surveillance System. During 2000-
2010, a totalof90occupational fatalities
occurred as a result of 54 crashes, an av-
erageoffivefatalaircraftcrashesandeight
fatalities per year. Among those crashes,
21 (39%) were associated with intended
takeoffs or landings at landing sites not
registered with the Federal Aviation Ad-
ministration(FAA).Fifteencrashes(28%)
wereassociatedwithweather, including
poor visibility, wind, and turbulence. In
addition,11crashes(20%)resulted from
pilots’ lossofaircraft control;nine(17%)
frompilots’ failure tomaintainclearance
fromterrain,water,orobjects; andseven
(13%)fromengine, structure,orcompo-
nent failure. To reduce occupational fa-
talities resulting from aircraft crashes in
the state, safety interventions should fo-
cusonprovidingweatherandotherflight
informationtoincreasepilots’ situational
awareness,maintainingpilotproficiency
and decision-making abilities, and ex-
pandingthe infrastructureusedbypilots
to fly by instruments.

CDCreviewedreports fromitsAlaska
Occupational InjurySurveillanceSystem
(AOISS)andinformationfromtheNTSB
accidentdatabase* to identifyriskfactors
for occupational deaths. A case was de-
finedasa fataloccupational traumatic in-
juryinanaircraftcrashduring2000-2010
that was reported in Alaska and investi-
gatedbyNTSB.AOISScontains informa-
tiononall fataloccupationaltraumaticin-
juriesthatoccurinAlaska.Onlycasesthat
meet the criteria for an occupational fa-

What is already known
on this topic?

Cryptosporidium is an extremely chlo-
rine-tolerant parasite that causes cryp-
tosporidiosis, a common cause of
diarrhea in the United States. Fecal-
oral transmission of Cryptosporidium
can occur via ingestion of contami-
nated recreational water, drinking wa-
ter, food, or via contact with in-
fected persons or animals, most
notably preweaned calves.

What is added by this report?
Traditional epidemiologic methods
indicated food and person-to-
person contact were significantly
associated with illness. However,
Cryptosporidium subtyping results in-
dicated the source of the outbreak
was likely to be preweaned calves, a
source that was not implicated by tra-
ditional epidemiologic methods.

What are the implications
for public health practice?
Camps where animals are kept need
to enforce effective hygiene and sani-
tation practices to prevent Crypto-
sporidium transmission. A national
program that systematically sub-
types Cryptosporidium isolates could
elucidate the epidemiology of cryp-
tosporidiosis in the United States.
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talityusingestablishedguidelines for in-
juryatworkare included.2 NTSBisman-
dated by Congress to investigate civilian
transportation incidentsandcrashes,de-
termineprobablecauses,andissuesafety
recommendations.NTSBreports include
information on aircraft, crash circum-
stances, pilots and crew, and a narrative
outliningcontributingfactors.Crashesare
“accidents,” defined by the NTSB as “an
occurrenceassociatedwiththeoperation
of an aircraft which takes place between
the time any person boards the aircraft
with the intention of flight and all such
personshavedisembarked,andinwhich
anypersonsuffersdeathorseriousinjury,
or inwhich theaircraft receives substan-
tialdamage.”†Militarycrashesandcrashes
ofaircraft that arenot registered inacivil
aviationregistry(suchasultralights)rou-
tinely are not investigated.

Ratesforthenumberofdepartureswere
calculated using data from the FAA Ter-
minal Area Forecast summary report for
the Alaska region for 2000-2010.‡ FAA
air traffic control towers and radar ap-
proachcontrolfacilitiesrecordaircraftop-
erations(takeoffsand landings).Aircraft
operations at contracted air traffic con-
trol towers and nontowered airports are
estimated.For this report, thenumberof
departures was calculated as operations
(takeoffs� landings)dividedbytwo.FAA
reports aviationoperationsby fiscal year
(i.e.,OctoberthroughSeptember).Fatali-
ties are reported by calendar year. Data
onfatalities fromeachcalendaryearwere
paired with operations data from corre-
sponding fiscal years.

During2000-2010,54aircraft crashes
involvingfatalitiesoccurredinAlaska,re-
sulting in 90 occupational deaths. The
meanageofvictimswas44years (range:
20-73years),and79(88%)of thevictims
weremale.Ofthosepersonswhodied,53
(59%) were occupational pilots. Mean
total flighthours (whenavailable) forpi-
lotsincommand(n=43)was7,798hours.
The most common occupations of the
nonpilotvictimsweremanagement(11);
installation, service, and repair (seven);
personalcare/serviceoccupations,includ-
ing tour guides (six); and protective ser-
vice occupations (four). Fixed wing air-
craft were involved in 48 (89%) of the

crashes and six (11%) involved helicop-
ters. Most (65%) crashes occurred dur-
ingMay—September;48%ofcrashesoc-
curredduringthehoursof12:01p.m.and
6:00 p.m.

Thenumbersandratesofoccupational
fatalcrashesanddeathsthatoccurreddur-
ing2005-2009werelowerthanthosedur-
ing 2000-2004. The crash rate declined
32%,from6.5to4.4crashesper1million
departures. The fatality rate decreased
36%, from 10.8 to 6.9 per 1 million de-
partures.However,in2010,numberswere
higher than the previous yearly average,
withsixoccupational fatalcrashesresult-
ing in 12 deaths. A review of the depar-
ture locations and destinations revealed
that 21 (39%) fatal crashes were associ-
ated with intended takeoffs or landings
at non-FAA—registered landing sites,
suchasgravelbars,snowfields, lakes,and
temporary airstrips. The other 33 (61%)
crashes were associated with intended
takeoffs and landings at FAA-registered
airports. The leading causes of fatal
crashes, by numbers of crashes, were 15
(28%)encounterswithadverseweather;
11(20%)pilots’lossofcontrol;nine(17%)
pilots’ failure tomaintainclearance from
terrain,waterorobjects;andseven(13%)
fromengine,structure,orcomponentfail-
ure. Causes are undetermined for three
crasheswithmissingaircraft, andnotyet
determined for all 2010 crashes.

Reported by: Mary O’Connor, MS, Jennifer Lincoln,
PhD, George A. Conway, MD, Alaska Pacific Re-
gional Office, National Institute for Occupational Safety
and Health, CDC. Corresponding contributor: Mary
O’Connor, mboconnor@cdc.gov, 907-271-1571.

CDCEditorialNote:Toreducethestate’s
high number and rate of aircraft crashes
in the1990sCDC’sNational Institute for
OccupationalSafetyandHealth(NIOSH),
NTSB,FAA,theNationalWeatherService
(NWS),andtheAlaskaaviation industry
started the Alaska Interagency Aviation
SafetyInitiative(AIASI).Several interven-
tions were implemented, including the
FAA Capstone program,3 which funded
thepurchaseand installationof avionics
equipment in commercial aircraft based
insouthwesternandsoutheasternAlaska
and provided training in its use. This
equipmentprovidesterrain,airtraffic,and
weather information to pilots. FAA also

hasfundedtheinstallationof150weather
cameras in mountain passes and remote
locations throughout Alaska. These im-
ages are transmitted sequentially via the
Internet.§ The NWS and FAA mike-in-
handprogramprovidescurrentweather
information to pilots in the air,4 and the
FAACircleof Safetyprogramhelpsedu-
cate passengers on their responsibilities
forsafeflight.5TheMedallionFoundation
isanonprofitorganizationcreatedtoraise
safety standards and foster a culture of
safety among operators and pilots.�

In the1990s,NIOSHdetermined that
crashes into terrainandflying fromgood
weather into conditions of poor visibil-
ity were strongly associated.6 Interven-
tions developed as part of AIASI focused
on improving the industry’s safety cul-
tureandprovidedtoolstoavoidflightinto
poorvisibilityconditions.Thesevarious
interventions have been effective in re-
ducing fatalities3; however, adverse
weather continues to be a risk factor for
fatal crashes. Loss of control, failure to
maintainclearance,andaircraftstructure
orcomponentfailurealsoareriskfactors.
Crashesresultingfromlossofaircraftcon-
trol, failure to maintain clearance from
terrainandobjects,failureofaircraftstruc-
ture and components, failure to follow
publishedprocedures,andimproperuse
of landing gear might be associated with
pilot proficiency and decision making.
Crashes since 2000 commonly were as-
sociated with flights to or from non-
FAA—registered landingsites.These lo-
cationsoftenareinremoteareasofAlaska
having limitedweather informationand
minimal or no emergency equipment.
Alaska’s vast area, lack of roads, moun-
tainous terrain, adverse weather condi-
tions, and limited coverage by air traffic
control,plus theuseofairstripsandnon-
established landing fields, increase flight
safety risks. Continued safety interven-
tions that increase access to weather
information,pilotproficiency,andinstru-
mentflightcapabilitiesareneededtocon-
tendwiththeuniqueflyinghazardsfound
in Alaska.

The findings in this report are subject
toat least twolimitations.First,departure
datawereusedasadenominator tomea-
sure flight activity, but thesedataarenot
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aprecise representationofworkerexpo-
sure. The number of flight hours logged
by workers traveling as part of their job
or to their jobsites would give more pre-
cisemeasureofworkerexposure.Second,
departure data are obtained through re-
ports to air traffic control towers and ra-
dar approach control facilities and esti-
mated fornontoweredairports included
inFAA’sNationalPlanof IntegratedAir-
portSystems(NPIAS).Operationsatnon-
FAA—registeredlandingsitesandairports
notlistedinNPIASarenotincludedinthe
estimates.

In October 2010, approximately 200
membersof theAlaskaaviationcommu-
nitymet toacknowledge theseriousness
of the increased number of crashes in
2010, to explore solutions, and to iden-
tify resources to advance aviation safety
in Alaska. Six vital items were identified

by workgroups and persons at the meet-
ing: pilot proficiency, access to weather
information, Capstone avionics equip-
ment,runwaymaintenance,fuelavailabil-
ity, and increased infrastructure support
for instrumentflightnavigation.7 Further
safety interventions should continue to
focusonprovidingweatherandother in-
formation to increase pilots’ situational
awareness,maintainingpilotproficiency
anddecision-makingabilityregardlessof
experience, ratingsand flighthours, and
providinginfrastructuretoallowpilots to
fly by instruments.

Acknowledgments
National Transportation Safety Board. Federal Aviation
Admin. National Weather Svc. Medallion Foundation.
Alaska Air Carriers Assoc, Alaska Airmen’s Assoc, Univ
of Alaska Anchorage Aviation Technology Div, State of
Alaska.

REFERENCES

7 Available.

*Available at http://www.ntsb.gov/aviationquery
/index.aspx.
†Definitions, 49°C.F.R. Sect. 830.2 (1995).
‡Available at http://aspm.faa.gov/main/taf.asp.
§Information available at http://akweathercams.faa
.gov.
�Information available at http://www.medallionfoun-
dation.org.

Place of Influenza
Vaccination
Among Adults—
United States,
2010-11
Influenza Season
MMWR. 2011;60:781-785
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THE2010-11INFLUENZA SEASON WAS THE

first season after the 2009 influenza A
(H1N1)pandemicandthefirstseasonthat
the Advisory Committee on Immuniza-
tion Practices (ACIP) recommended in-
fluenza vaccination for all persons aged
�6months.1Duringthepandemic,many
newpartnershipsbetweenpublichealth
agencies and medical and nonmedical
vaccination providers were formed, in-
creasing the number of vaccination pro-
viders.2 To provide a baseline for places

whereadults received influenzavaccina-
tion since the new ACIP recommenda-
tion and to help vaccination providers
plan for the 2011-12 influenza season,
CDCanalyzedinformationfrom46states
andtheDistrictofColumbia(DC)onin-
fluenza vaccination of adults aged �18
years for the 2010-11 season, collected
during January—March2011by theBe-
havioralRiskFactorSurveillanceSystem
(BRFSS).This report summarizes there-
sults of that analysis, which found that,
foradultsoverall,adoctor’sofficewasthe
most common place (39.8%) for receipt
of the 2010-11 influenza vaccine, with
stores(e.g., supermarketsordrugstores)
(18.4%)andworkplaces(17.4%)thenext
mostcommon.Forthoseaged18-49years
and50-64years,aworkplacewasthesec-
ond most common place of vaccination
(25.7%and21.1%,respectively).Persons
aged�65yearswhowerenotvaccinated
at a doctor’s office were most likely
(24.3%)tohavebeenvaccinatedatastore.
Theresultsindicatethatbothmedicaland
nonmedical settingsarecommonplaces
for adults to receive influenza vaccina-
tions, that a doctor’s office is the most
importantmedicalsetting,andthatwork-
placesandstoresareimportantnonmedi-
cal settings.

BRFSS is a state-based, random-digit—
dialed landline telephone survey collect-
ing information from randomly se-
lected persons aged �18 years among the
noninstitutionalized, civilian popula-
tion in 50 states and DC. BRFSS data are
weighted for the probability of selec-
tion of a telephone number, the num-
ber of adults in a household, and the
number of telephones in a household; a
final poststratification adjustment is
made for nonresponse and noncover-
age of households without telephones.3

A total of 36,581 responses collected by
BRFSS during January—March 2011
from adults in 46 states and DC who re-
ceived an influenza vaccination during
the 2010-11 influenza season were ana-
lyzed to estimate the percentage receiv-
ing the vaccine in various medical and
nonmedical settings. The median state
Council of American Survey and Re-
search Organizations (CASRO) BRFSS
response rate was 54.3%.

What is already known
on this topic?

Aircraft crashes are the second lead-
ing cause of occupational fatalities in
Alaska.

What is added by this report?
Occupationalaviationsafety inAlaska
has improved,with the fatal crashrate
decreasing32%fromthefirsttothesec-
ondhalfof2000-2009.Thehigherthan
averagenumberofcrashes in2010call
forcontinuedeffortstoidentifyriskfac-
tors, develop interventions, and pro-
motesafety.Themost frequentcauses
offataloccupationalaircraftcrashesin-
cludeencounterswithweather,pilots’
lossofaircraft control, failure tomain-
tainclearancefromterrain,andaircraft
structure or component failure.

What are the implications
for public health practice?
Safety interventions should continue
to focus on providing weather infor-
mation and improving pilots’ situ-
ational awareness, and on enhancing
airport infrastructure to allow pilots
with appropriate equipment and ex-
perience to fly by instruments; profi-
ciency in piloting skills and aeronau-
tical decision making should be
emphasized for pilots regardless of ex-
perience, ratings, and flight hours.
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