
Smokeless Tobacco Use Among Military Flight 
Personnel: A Survey of 543 Aviators 

SCOTT F. MCCLELLAN, BRENT A. OLDE, DANIEL H. FREEMAN, 
WILLIAM F. MANN, AND JOHN R. ROTRUCK 

MCCLELLAN SF, OWE BA, FREEMAN DR, MANN WF, ROTRUCK JR. 
Smokeless tobacco use among military flight personnel: a survey of 
543 aviators. Aviat Space Environ Med 2010; 81:575-80. 

Introduction: Although there has been a steady decline in smoking 
rates among adults in the United States in recent years, the consumption 
of smokeless tobacco (ST) continues to increase. Moreover, ST use in the 
U.S. military is far higher than in the general population. This study was 
designed to determine the extent of ST use in a military aviation popula­
tion and measure users' attitudes toward elements of a proposed cessa­
tion program. Methods: A study was conducted at two naval aviation 
training wings in western Florida. The target population (N = 2233) in­
cluded flight instructors, students, and staff/support personnel who were 
rated aviators or flight officers. A total of 543 usable questionnaires were 
returned, yielding a response rate of 24.3%. Results: There were 71 re­
spondents who reported using ST in the last 30 d (13.1 %). This group 
responded favorably to questions regarding the involvement of both 
medical and dental health professionals as critical compo~ents	 of an 
effective ST cessation program. Discussion: This survey prGvides evi­
dence for a rate of ST use among military aviators that is milch higher 
than the U.S. national civilian average of 3.5%. Drawing upon the back­
ground of previous dental health-based studies, we propose augmenting 
existing tobacco cessation resources by creating separate ST cessation 
programs to reduce ST use among U.S. military aviators. 
Keywords: snuff, smokeless tobacco, chewing tobacco, spit tobacco, 
dental health-based tobacco cessation programs. 

AN ESTIMATED 2.9% OF U.S. adults (5.3 million) 
were current users of smokeless tobacco (ST) in 

1991 (2). Estimates for U.S. adults in 2006 have shown an 
increase to as high as 3.5% (7.6 million) (17). Moreover, 
ST use in the U.S. military and its subpopulations 
(Le., special operations forces) is 4 to 15 times higher 
(14.5-50.0%) than the general population (6,10,15). 
A recent large-scale survey of health-related behaviors 
in the military revealed a significant increase in the per­
centage of military personnel who used ST in the past 
30 d from 11.7% in 1998 to 14.5% in 2005 (1). This survey 
reported ST prevalence rates, but did not provide the 
level of detail needed to identify factors that contribute 
to its initiation, continuation, and cessation (1). In mili­
tary studies where these issues were specifically ad­
dressed, the vast majority of respondents consisted of 
non-aviation personnel (10,11,18). An extensive litera­
ture review did not identify historical ST prevalence 
rates solelyamong military aviation personnel. 

A questionnaire was developed to establish a bench­
mark prevalence rate and discover insight into ways to 
reduce ST use in a military aviation population. Military 
aviation service members stationed at two naval fixed­
wing and helicopter training wings in western Florida 

were surveyed to determine the extent of their ST use. 
Secondary aims were to: 1) determine their knowledge 
and attitudes about ST and its potential adverse health 
implications; and 2) identify factors that contribute to ST 
initiation, continuation, and cessation. 

METHODS 

A questionnaire was administered as a web-based 
application from February 28, 2006, to May 18, 2006. 
Respondents from the aviation training wings at 
Pensacola Naval Air Station and Naval Air Station 
Whiting Field were invited to visit the website via 
e-mail, formal safety presentations, and in-processing 
briefings. Questionnaire respondents consisted of mem­
bers of the U.S. Navy, Marine Corps, Air Force, and 
Coast Guard. Targeted personnel were officers serving 
in an active duty or reserve status. Eligible respondents' 
duty occupations consisted of flight instructors (i.e., 
rated aviators and flight officers), students (i.e., student 
pilots, flight officers, and weapon system operators), 
and staff/support personnel who were rated aviators or 
flight officers. This latter group of four personnel was 
included in the instructor group due to its small sample 
size. All responses remained anonymous and comple­
tion of the questionnaire was voluntary. The Institutional 
Review Board at Pensacola Naval Air Station approved 
the study and classified it as minimal risk due to ano­
nymity of reported findings. 

The questionnaire was administered in four parts: 
1) demographics, 2) general tobacco use history, 3) ST 
use history for current and former users, and 4) general 
awareness and attitudes toward ST use. Three categories 
of ST use were defined: A) current users were defined as 
any ST use in the past 30 d; B) former users used ST one 
or more times more than 30 d ago; and C) nonusers. Of 
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the
 2276
 aviation
 personnel
 stationed
 and
 contacted

at
the
2
naval
aviation
 training
wings,
586
 individuals

responded
to
the
online
questionnaire
(25.8%).
No
ques­
tionnaires
 were
 returned
 incomplete.
 There
 were
 43

individuals
excluded
because
 they
were
not
U.s.
 mili­
tary
 flight
 students,
 rated
 aviators,
 or
 flight
 officers

(14
 enlisted
 personnel,
 12
 Foreign
 Service
 flight
 stu­
dents,
7
non-aviation
support
officers,
5
civilians,
and
5

retirees).
Excluded
groups
were
initially
included
as
po­
tential
 respondents
 for
 ease
 of
 contacting
all
possible

eligible
personnel.
Of
a
 total
of
2233
eligible
U.S.
 mili­
tary
aviation
 officers
 at
 the
 2
 training
 wings,
 543
 re­
sponses
(24.3%)
were
included
in
the
data
analysis.


Frequencies
of
ST
 use
and
values
for
 the
 tables
were

calculated
 using
SPSS
 software
version
15.0.
 One-way

analysis
 of
 variance
 (ANOVA)
 was
 used
 to
 compare

means
 of
 continuous
 variables
 (i.e.,
 age
 and
 years
 of

education)
 across
 the
 levels
 of
 ST
 use.
 Fisher's
 exact

test
 was
 used
 to
 estimate
 the
 P-value
 for
 categorical

variables
with
observed
counts
less
than
five.
Pearson's

Chi-square
statistic
was
used
to
estimate
the
P-value
for

the
 remainder
 of
 the
 categorical
 variables.
 The
 level

of
significance
for
 all
statistical
analysis
was
defined
as

P
<
0.05.


RESULTS


Of
the
survey
respondents,
71
 (13.1%)
were
ideJ!ltified

as
current
users.
 There
 was
 a
 significant
 difference
 in

age
across
the
three
user
groups
(P
 =
0.033).
Mean
ages

were
28.6
yr
(SD
4.81)
for
current
users,
30.2
yr
(SD
6.10)

for
 former
 users,
 and
 28.9
 yr
 (SD
 5.65)
 for
 nonusers.

Age-specific
rates
showed
the
26-29
age
group
had
pro­
portionally
more
 current
users
 (17.6%)
 than
the
 22-25

age
group
(12.4%),
the
30-34
age
group
(12.6%),
and
the

35+
age
group
 (9.0%).
 Differences
 in
age-specific
 rates

for
current
users,
however,
were
not
found
to
be
signifi­
c;antly
 different
 from
 former
 or
nonusers
 (P
 =
 0.276).

The
 mean
 difference
 in
 years
 of
 education
 across
 the

three
user
groups
was
also
not
significant
(P
=
0.273).


Categorical
demographic
variables
are
listed
in
Table
1.

The
 statistically
significant
variables
were
 commission

source
 (P =
 0.047)
 and
 sex
 (P
 <
 0.001).
 The
 gender­
specific
 rate
 for
 ST
 use
 among
 men
 of
 all
 ages
 was

13.7%.
Only
33
women
were
included
in
our
study
sam­
ple
 and
 conclusions
 regarding
 ST
 use
 among
 women

in
this
 study
were
difficult
to
propose
due
to
 the
large

preponderance
of
men
in
the
sample.


The
 most
common
reasons
 why
current
and
forIl\er

users
initiated
ST
use
were
"friends
used
it,"
"curiosity

to
 try
 something
 new,"
 "thought
 I
 would
 enjoy
 it/"

"sports
 team
 or
 other
 group
 members
 used
 it,"
 anq

"used
with
alcohol"
(15
choices).
The
most
popular
rea=

sons
mentioned
for
continued
use
of
ST
after
attempts
to

quit
were"enjoyed
the
taste,"
"enjoyed
the
effect
or
feel~	

ing
resulting
from
its
use,"
"out
of
boredom,"
"used
as
a;

stimulant
to
keep
me
 going,"
 "helped
me
stay
awake,"

"used
with
alcohol,"
and
"felt
as
if
I
was
hooked
or
ad­
dicted"
(21
 choices).
"Stress
from
being
in
the
military,'''

"stress
of
flying,"
 and
"stress
in
general"
were
uncom=

mon
responses
for
both
current
and
former
users
with

each
of
these
questions.


Of
former
users,
80%
responded
that
cold
turkey
Waf3

the
cessation
 method
believed
to
be
 most
helpful,
but

it
 took
 them
 between
 two
 and
 three
 attempts
 to
 quit

before
they
were
successful
with
this
 technique.
There

were
43
current
users
who
previously
made
attempts
to

quit
and
tried
an
average
of
three
times.
Of
the
43
cur­
rent
users
who
previously
tried
 to
quit,
35
 individuals

(81.4%)
considered
the
cold
turkey
method
most
prom­
ising.
 Of
those
 current
users,
 14
 tried
nicotine
 replace­
ment
 therapy.
 Current
 users
 attempting
 to
 quit
either

cold
 turkey
 or
 with
 the
 help
 of
 nicotine
 replacement

therapy
each
had
an
average
of
four
quit
attempts.
Nine

people
 tried
 tapering
 down,
 but
 were
 unsuccessful,

none
 used
bupropion
therapy,
 and
only
 three
 enlisted

the
help
of
a
tobacco
cessation
program.


Responses
 to
 healthcare
 professional
 involvement

in
 the
 cessation
 process
 revealed
 58.5%
 of
 current

users
 and
40.0%
 of
 former
users
 reported
 their
dentist


TABLE
 I.
 STUDY
 DEMOGRAPHICS.�


Category
 Current
Users
 Former
Users
 Non-Users
 Sample
Total�


Group
Total

Duty
Occupation


Students

Instructors


Prior
Service
Status'

Enlisted

Active Duty
Officer,
 Reserve or
 NG

None


Sex

Male

Female


Commission
Source

Officer
Candidate
School
 (OCS)

Reserve Officer
Training
Corps
 (ROTC)

Military
Academy

Other


71


39

32


13

6


52


70

1


33

22


9

7


166
 306
 543


75
 167
 281

91
 139
 262


28
 63
 104

11
 20 37


127
 223
 402


164
 276
 510

2
 30
 33


51
 92
 176

54
 102
 178

45
 91
 145

16
 21 44


Pearson's
Chi-Square
P-Values


0.127


0.856


<
0.001
 t


0.047
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*
Nine
 respondents
 had
 prior
service in
 multiple
categories
(only
the
 longest
prior
 service status
was
 included
above). 
t
 P-value derived from
 Fisher's
exact
test.
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frequently
 discussed
ST
 use
 with
 them,
 including
op­
tions
for
quitting.
This
figure
was
similar
for
dental
hy­
gienists
 (47.7%
 for
 current
users
 and
35.4%
for
 former

users),
but
lower
for
flight
 surgeons
(29.2%
and
26.2%,

respectively).
 The
 best
 techniques
 current
 and
 former

users
believed
would
help
 them
quit
ST
 were
pointing

out
oral
lesions
and
other
areas
of
concern
during
their

dental
 exam,
 receiving
 general
 information
 at
 dental

visits
about
the
benefits
of
quitting
 (i.e.,
 handouts
and

pamphlets),
graphic
posters
in
dental
offices
 depicting

the
hazards
of
ST
 use,
flight
surgeon
discussions
about

ST
and
the
benefits
of
quitting,
and
individual
counsel­
ing
with
their
unit
flight
surgeon
or
in
tobacco
cessation

clinics.
Group
counseling
of
any
type
were
unpopular
in

both
groups.
Most
notably,
the
majority
of
current
users

who
thought
their
dentist
or
dental
hygienist
would
be

important
figures
 in
helping
 them
quit
were
students,

but
 more
 instructors
 thought
 their
 flight
 surgeon

would
play
an
important role
in
their
quit
efforts.
Former

users,
however,
instructors
in
particular,
reported
indi­
vidual
counseling
with
their
unit
flight
surgeon
would

have
been
more
beneficial
than
individual
counseling
in

tobacco
cessation
clinics.
 '


A
 statistically
 significant
proportion
 (P < 0.001)
 of

current
users
(28.2%)
approved
of
their
ST
uSF
comp~red	

to
former
 (2.4%)
 and
nonusers
 (1.6%).
 The
 majority
of

current
users
thought
superiors,
significant
otherE!1
 par­
ents,
siblings,
other
 family
 members,
 ang
 their
1?~rent	

military
service
 disapproved
 of
ST
 use.
 Their
h'i~nds,	

unit
members,
and
sports
team/other
group
members

were
 the
three
groups
whose
perceived
approval
rat­
ing
of
ST
use
was
higher
than
perceived
disapproval.


Fellow
unit
members
were
the
only
group
whose
ap­
proval
 rating
was
higher
 than
perceived
 disapproval

for
 former
 users.
 In
contrast
 to
 current
users,
 former

users
perceived
most
of
their
friends
and
sports
team/

other
group
members
as
disapproving
of
ST
use.
Most

nonusers
thought
all
groups
listed
above
disapproved

ofST.


All
 questionnaire
 respondents
 were
 further
 asked

to
 describe
 their
 awareness
 level
 of
potential
 adverse


effects
of
ST
use.
Responses
are
listed
in
Table
II.
Fewer

current
users
were
"very
aware"
of
the
adverse
cardio­
vascular
effects
(P
=
0.032)
and
the
problems
with
den­
tal/periodontal
 structures
 (P = 0.039)
 associated
 with

ST.
 For
 other
 potential
 adverse
 health
 effects
 of
 ST,

awareness
levels
were
similar
to
other
user
groups.


Cwrent
users
believed
 dental
 professionals
 (33.8%),

phY5licians
 (16.9%),
 friends/coworkers
 (16.9%),
 and

spQ\Jse/family
 members
 (9.9%)
were
 the
 most
impor­
tant
ST
cessation
resources.
Differences
in
responses
for

c1.urent
 users
 were
 significantly
 different
 from
 former

C\]1.d
 nonusers
(P < 0.001).
Former
and
nonusers
thought

friends/
coworkers
 and
 physicians
 were
 the
 most
 im­
portant
 ST
 (:essation
 resources.
 Other
 categories
 in­
cluded
the
chC\in
of
command,
the
Internet,
magazines,

newspapers,
public
 figures
 (i.e.,
 professional
 athletes),

government
figu.res,
 tobacco
companies,
and
a
write-in

category
 in
 which
 very
 few
 responses
 were
 entered.

Dental
 professionals,
 physicians,
 friends/coworkers,

and
spouse/family
members
aJI
 ranked
in
the
top
five

-I'~sponses	 for
all
user
groups
a~	 important
resources
 to

help
people
quit
ST.


DISCUSSION


Current
ST
use
for
 this
questionnaire
sample
(13.1
%) 
was
comparable
to
other
military
surveys
(14.5-50.0%)

conducted
lJetween
1996
and
2005
(1,10,15),
but
was
far

greater
then
the
civilian
benchmark
of
3.5%
(17).
The
in­
clusion
 of
 a
 large
 number
 of
 younger
 men
with
 their

known
high
prevalence
of
ST
use,
especially
in
the
mili­
tary
(I),
 is
a
potential
confounder
that
needs
to
be
con­
sidered
in
the
analysis
of
the
high
crude
rate
of
ST
use.

Age-specific
rates
for
 all
age
groups
in
truE!
 study,
how­
ever,
were
two
to
three
times
higher
than
national
adult

civilian
averages
(17),
with
the
largest
disparity
evident

in
age
groups
under
30.
In addition,
the
gender-specific

rate
for
ST
use
among
men
(13.7%)
was
also
higher
than

the
national
male
civilian
average
of
6.9%
(17).
Findings

in
 this
 study
provide
evidence
 for
 the
 lack
 of
effec­
tiveness
 of
 oUr
 current
 means
 of
 ST
 prevention
 and


.TABLE
 II.
 AWARENESS
 LEVElS
 OF
 POTENTIAL
ADVERSE
 EFfECTS
 OF
ST
 USE.

ij···"".,,:""·'
 •
 .


Category
 Current
Users
 forl]1er
 U§!!f§
 Non-Users
 Fisher's
Exact
Test
P-Values


Group
Total
 71
 166
 306

Contains
the
Addictive
Drug
Nicotine


Very
Aware
 69
 162
 287
 0.156

Somewhat
Aware/Not
Aware
 2
 4
 19


Contains
Proven
Cancer-Forming
Ingredients

Very
Aware
 68
 165
 291
 0.028

Somewrrat
Aware/Not
Aware
 3
 1
 15


May
 Lead
 to
Problems
with
Dental/Peridontal
Structures

Very
Aware
 67
 165
 295
 0.039

Somewhat
Aware/Not
Aware
 4
 1
 11


May
 Lead
to
Adverse
Cardiovascular
Effects

Very
Aware
 44
 130
 229
 0.029'

Somewhat
Aware/Not
Aware
 27
 36
 77 

May
 Lead
 to
Cancers
.of
the
Head
and
Neck
Regions

Very
Aware
 59
 152
 269
 0.162'

Somewhat
Aware/Not
Aware
 12
 14
 37


,
 P-values
derived
from
 Pearson's
Chi-square
statistic.
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treatment
in
the
military,
particularly
in
its
young,
male

population.


Surprisingly,
education
level
was
not
a
risk
factor
for

ST
use
in
this
study.
In
addition,
although
current
users

were
less
aware
of
the
potential
harmful
cardiovascular

effects
and
the
problems
with
dental/periodontal
struc­
tures
 associated
 with
 ST,
 they
 were
 reportedly
 very

aware
of
other
adverse
health
implications
when
com­
pared
 to
 former
 and
 nonusers.
 This
 knowledge,
 how­
ever,
 was
 insufficient
 to
 result
 in
 a
 change
 of
 their

behavior.
This
latter
finding
was
noted
in
a
similar
study

where
comparable
general
health
awareness
questions

were
asked
of
ST
users
(10).


Reasons
for
 initiation
of
ST
 did
not
definitively
con­
clude
when
current
users
began
ST
 use,
 but
the
 mean

age
of
initiation
(17.9
yr,
SD
4.87)
suggests
most
began
in

high
school,
their
early
college
years,
or
as
they
entered

the
military
as
enlisted
service
members.
Initiation
of
ST

at
 these
 times
 have
 been
 suggested
 in
 other
 studies

(6,11,20).
 This
 was
 most
notable
 in
a
 2005
 DoD
 study

where
17.5%
 of
men
ages
 18
 to
 25
 indicated
they
had

initiated
ST
use
since
joining
the
military
(1).


A
cursory
explanation
of
these
 findings
 may
be
 that

the
stresses
of
enlisted
service,
OCS,
or
flight
school
led

to
 the
initiation
and
continued
use
of
ST.
 11any
of
 the

reasons
 listed
 for
 initiating
 or
continuing
ST
 use
lend

some
support
to
this
claim.
The
responses
involvelssues

that
affect
many
individuals
at
this
stage
of
life,
includ­
ing
peer
pressure,
abundant
times
of
boredom/inaetivity,

stressful
life
changes,
and
experimentation
with
alcohol,

drugs,
and
other
forms
of
tobacco.


Reasons
for
initiation
and
continued
ST
use,
however,

such
as
the
use
of
ST
to
help
respondents
deal
with
the

stresses
of
the
military,
stress
of
flying,
or
stress
in
gen­
eral
were
uncommon
responses/for
current
users.
This

suggests
a
younger
age
combined
with
starting
enlisted

service,
OCS,
or
flight
school
was
more
a
risk
factor
for

initiating
and
continuing
ST
use
rather
than
any
of
those

career
paths
 taken
alone.
 This
explanation
also
 agrees

with
the
observation
of
proportionally
more
instructors

belonging
to
 the
former
user
group.
These
 individuals

simply
matured
and/or
underwent
positive
life
changes

(i.e.,
 marriage,
 having
 children,
 advancement
 in
 their

aviation
skills
and
careers,
further
education,
etc.)
which

may
have
assisted
the
majority
of
former
users
in
 their

attempts
to
quit.
This
maturity,
however,
did
not
occur

until
age
30
or
older
for
most
former
users.


In
terms
of
ST
cessation
methods
investigated
in
this

questionnaire,
"cold
turkey"
was
an
ineffective
method

of
cessatipn
for
 the
majority
of
current
users.
Given
the

lack
of
success
current
users
had
quitting"cold
turkey"

and
the
farge
number
of
former
users
who
had
difficulty

qUitting
ST
using
this
method,
subsets
of
aviators
who

use
 ST
 (i.e.,
 those
 with
 multiple
 unsuccessful
 quit
 at­
tempts)
exist
who
need
targeted
cessation
interventions.

This
is
where
healthcare
professionals
should
focus
their

efforts
 to
 improve
ST
cessation
rates
 among
U.S.
 mili­
tary
aviators.


In a
 1996
 study
 conducted
 at
 a
 U.S.
 Army
 post
 in

Fort
Knox,
 KY
 (10),
 healthcare
professionals,
 including


dentists,
dental
hygienists,
physicians,
and
nurses,
were

identified
by
the
majority
of
respondents
(55.7%)
as
the

single
most
important
source
of
information
about
ST.

They
were
selected
much
more
frequently
than
friends/

coworkers,
 television,
 parents/relatives,
 advertising,

and
other
printed
media.
The
importance
of
dental
pro­
fessional
 involvement
in
 the
cessation
process
has
also

been
echoed
in
previous
work
(13,14,16).


Relatively
few
respondents
(27%)
 stated
their
dentist

or
dental
hygienist
had
ever
discussed
ST
use
with
them

(10).
Other
studies
have
reported
analogous
conclusions

(13,14)
 and
results
in
this
questionnaire
were
similar.

It is
 encouraging
 that
58.5%
 of
current
users
 reported

their
dentist
frequently
 discussed
ST
use
and
cessation

strategies
with
them,
but
results
were
lower
for
dental

hygienists
 (47.7%)
 and
 even
lower
 for
 flight
 surgeons

(29.2%).
 This
 trend
needs
 to
 improve,
most
notably
for

flight
 surgeons,
in
order
to
 increase
awareness
and
im­
prove
cessation
rates
in
military
aviation.


Dental
 health-based
 studies
 in
 the
 past
 15
 yr
 have

reported
 ST
 cessation
 rates
 of
 9-35%
 (4,19,20).
 These

figures
are
lower
than
the
38%
cessation
rate
reported
in

some
smoking
cessation
clinics,
but
better
than
the
2.3%

6-mo
cessation
rate
seen
when
ST
 users
have
been
en­
rolled
 in
cessation
programs
designed
for
 smokers
 (5).

Drawing
upon
 these
 studies,
we
 propose
 augmenting

existing
tobacco
cessation
resources
by
creating
separate

tobacco
cessation
programs
designed
exclusively
for
ST

users.
 Dental
health
professionals
have
been
shown
to

be
underutilized
assets
in
the
ST
cessation
process,
and

dental
 health-based
 programs
have
been
shown
to
 be

feasible,
 effective,
 and
 well
received
by
participants
in

these
studies.


The
involvement
of
healthcare
professionals
in
the
ST

cessation
process
should
not
be
limited
to
dental
health

professionals.
 Questionnaire
 results
 support
 the
 in­
volvement
 of
 unit
 flight
 surgeons
 and
 other
 medical

professionals,
working
together
with
their
dental
coun­
terparts,
as
an
equally
important
part
of
the
process.
The

best
techniques
current
users
admitted
would
help
them

quit
 ST
 centered
 on
 interventions
 provided
 by
 both

medical
 and
dental
health
professionals.
 Furthermore,

among
 current
 and
 former
 users,
 the
 majority
 of
 stu­
dents
thought
their
dentist
or
dental
hygienist
would
be

important
figures
 in
helping
them
quit,
while
most
in­
structors
 believed
 their
 flight
 surgeons
 would
best
 fit

this
 role.
 A
combination
of
dental
and
medical
 health

professionals
 is
 needed
 to
 increase
 awareness
 of
 ST

health
risks
and
assist
with
ST
cessation.


Results
from
recent
studies
have
shown
that
success­
ful
ST
cessation
programs
must
address
common
prob­
lems
surrounding
the
initiation
and
continued
use
of
ST

(4,6,13).
Many
of
these
issues
were
listed
by
current
and

former
 users
 in
 the
 questionnaire.
 Specific
 factors
 in­
clude
oral
fixation
with
dip
or
chew,
peer
pressure
in
the

younger
male
populations,
comorbid
use
of
alcohol
or

other
drugs,
and
the
use
of
ST
as
 a
stimulant,
a
substi­
tute
for
boredom,
a
coping
mechanism
for
stress,
or
as
a

smoking
additive
or
alternative.
The
concept
of
smokers

switching
to
ST
as
a
"safer"
alternative
is
concerning
in
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light	of	a	recent	study	by	Henley	et	al.	 (9)	 which	found	
the	risks	of	dying	from	all	causes	and	from	major	tobacco­
related	diseases	(Le.,	lung	cancer,	coronary	heart	disease,	
and	 stroke)	 were	 significantly	 higher	 among	 former	
male	cigarette	smokers	who	switched	to	ST	than	among	
those	 who	 quit	 tobacco	 use	 entirely.	 The	 expertise	 of	
dental	health	professionals	working	together	with	their	
medical	 counterparts	 is	 a	 formidable	 combination	 to	
effectively	address	these	problems.	

Behavioral	therapy	is	also	a	key	component	in	the	ST	
cessation	process.	The	decision	to	use	small	groups	(Le.,	
buddy	system	with	friends	 or	family	 members)	versus	
individual-based	settings	to	implement	these	behavioral	
strategies	 will	 ultimately	 be	 determined	 by	 patient	
preference.	 Family	and	 friends	 were	popular	cessation	
resources	to	use	in	small	group	settings,	but	a	more	per­
sonalized	approach	may	be	needed	based	on	results	 in	
this	study.	This	latter	approach	was	favored	 among	the	
senior	aviation	personnel	(Le.,	 instructors)	and	must	be	
taken	into	account	when	implementing	behavioral	strat­
egies	and	designing	ST	cessation	programs	for	a	variety	
of	age	groups	at	the	small	unit	level.	

Using	 a	 combined	 standard	 medical-dental	 health	
professional	 approach,	 similar	 cessation	 rates	 for	 cur­
rent	ST	users	are	expected	to	compare	to	Plevious	dental	
health-based	 studies	 (7,12,16).	 A	 comprehensive	 ap­
proach	to	 the	pharmacological,	psychosocial,	-personal,	
and	environmental	factors	involved	in	the	ST	~essation	

process	will	be	necessary	(5).	 In fact,	 ST	 cessation	rates	
may	approach	those	seen	in	traditional	smoking	cessa­
tion	clinics	 through	the	use	of	behavioral	therapy	over	
multiple	sessions	(8).	No	definitive	timeline	has	been	es­
tablished,	but	based	on	previous	work	(8),	 implement­
ing	 behavioral	 therapies	 weekly	 for	 at	 least	 12	 wk	 is	
recommended	to	be	most	effective.	

Limitations	 of	 our	 study	 included	 a	 one-time	 sam­
pling	of	a	 small	group	 of	people	whose	 opinions	 and	
responses	 may	 change	 over	 time.	 In addition,	 self­
reporting	 from	 respondents	may	have	 been	subject	 to	
potential	underreporting	of	current	ST	use	secondary	to	
recall	 bias	 (3).	 Our	 study	population	consisted	 exclu­
sively	of	military	personnel	stationed	at	two	geographi­
cally	similar	military	installations	and	reported	findings	
may	not	be	 representative	 of	 other	military	or	civilian	
aviation	populations.	 Furthermore,	 selection	bias	from	
self-selection	of	respondents	could	not	be	controlled	for	
with	the	 lack	 of	 random	sampling	 techniques	 used	 in	
the	choice	of	study	participants	(3).	 This	 latter	shortfall	
was	dictated	by	operational	constraints	at	each	of	 the	
training	wings,	 including	rapid	 turnover	of	personnel,	
financial	resources,	and	interference	with	student	train­
ing	 time.	 Lastly,	 potential	sampling	bias	 due	 to	 a	 low	
response	rate	of	24.3%	is	also	problematic	when	attempt­
ing	 to	make	any	 direct	 comparisons	 to	 larger	military	
and	civilian	aviation	populations.	

Despite	 these	 limitations,	 important	 inferences	 can	
be	drawn	regarding	 the	success	of	similar	ST	cessation	
programs	in	general	aviation.	ST	prevention	and	cessa­
tion	must begin	with	increased	awareness	among	health­
care	 professionals	 about	 the	 widespread	 prevalence	
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and	adverse	health	effects	of	ST.	 There	is	clearly	a	need	
for	 involvement	of	both	medical	and	dental	health	pro­
fessionals	 in	prevention	and	 cessation	 processes.	 This	
will	foster	improved	prevention	methods,	more	vigilant	
detection	 practices,	 prompt	 referral	 to	 ST	 cessation	
resources,	and	the	development	of	more	effective	man­
agement	 techniques	 designed	 to	 address	 the	 unique	
nicotine	addiction	of	the	ST	 user,	All	of	these	steps	are	
critical	to	reduce	ST	use	and,	ultimately,	decrease	mor­
bidity	and	mortality	from	this	growing	addiction	in	the	
coming	decades.	

ACKNOWLEDGMENTS	
The	 authors	 would	 like	 to	 thank	 Dr.	 Sheryl	 1.	 Bishop,	 PhD.,	

Associate	Professor,	Biostatistician,	School	of	Nursing,	University	of	
Texas	 Medical	Branch,	Galveston,	TX,	 for	 her	expertise	in	serial	 revi­
sions	of	this	manuscript.	The	authors	also	 appreciate	 the	support	of	
Ms.	Valerie	McCarm,	the	NOMI	Detachment	Librarian,	for	her	invalu­
able	assistance	with	background	research	for	this	project.	

License	to	administer	this	questiormaire	was	granted	per	OPNAVINST	
5300.8B	under	OPNAV	Report	Control	Symbol:	6200-1	 (expired	March	
31,	 2007).	 Copies	of	the	questiormaire	are	available	upon	fax	 request	
at:	253-968-1451.	

The	views	expressed	in	this	article	are	those	of	the	authors	and	do	 o	-
not	necessarily	reflect	the	official	policy	or	position	of	the	Department	 ~	

of	the	Navy,	Department	of	Defense,	nor	the	u.s.	Government.	 ~	
.0	

Authors and affiliations: Scott	 F.	 McClellan,	 MD.,	M.P.H.,	 Madigan	 :.:i 
Army	Medical	Center	Ophthalmology	Clinic,	Fort	Lewis,	WA;	 Brent	 ro	

<::A.	 Olde,	Ph.D.,	Naval	Air	Warfare	Center,	Aircraft	 Division,	Human	 o	
Systems	 Research	 ahd	 Engineering,	 Patuxent	 River,	 MD;	 Daniel	 H.	 ~	
Freeman,	 Jr.,	 M.A.,	 PhD.,	 Department	 of	Preventive	 Medicine	 and	 Z 

Community	Health,	University	of	Texas	 Medical	Branch,	Galveston,	
Q)	

:5
TX;	William	F.	Marm,	M.D.,	M.B.A.,	Naval	Aviation	Medicine	Institute,	 o	-
Pensacola,	FL;	and	John	R. Rotruck,	M.D.,	B.s.,	National	Naval	Medical	 <::	

Center,	Department	of	Anesthesiology,	Bethesda,	MD.	 o	
U 
~	

REFERENCES�	 8	
1.	 Bray	 RM,	 Hourani	 LL,	 Rae	 KL,	 Witt	 M,	 Brown	JM,	 et	 al.	 2005	 Q)	

:5Department	 of	 Defense	 survey	 of	 health	 related	 behaviors	 Eamong	active	duty	military	persormel	.	Final	report	(prepared	 o	
for	 the	 Assistant	 Secretary	 of	 Defense	 [Health	 Affairs],	 .t= 

"0
U.s.�	 Department	 of	 Defense,	 Cooperative	 Agreement	 No.	 Q)

'i5..DAMD17-00-2-0057).	 Research	 Triangle	 Park,	 NC:	 Research	 o	
uTriangle	Institute;	2006.�	 III 

2.	 Centers	 for	 Disease	 Control.	 Use	 of	 smokeless	 tobacco	 among	 ~	
adults	- United	States,	1991.	 MMWR	Morb	 Mortal	 Wkly	Rep	 Q)	

1993;	42:263-6.	 Ol	
ltl 

3.�	 Dawson	 B,	 Trapp	 RG.	 Basic	 &	 clinical	 biostatistics,	 3rd	 rev.	 ed.	 C. 

New	 York:	 Lange	 Medical	 Books/McGraw-Hill	 Companies	 III 

£
Inc.;	2001;	20-1,	307-10.	 <::	

4.�	 Gansky	SA,	 Ellison	JA,	 Kavanagh	CHilton	JF,	 Walsh	MM.	 Oral	 o	
screening	and	brief	spit	tobacco	cessation	counseling:	a	review	 ~	
and	findings.	J	Dent	Educ	2002;	66:1088-98.�	 2	

5.	 Glover	 ED.	 Conducting	 smokeless	 tobacco	 cessation	 clinics.	 ltl 
E	

[Letter.]	Am	J	Public	Health	1986;	76:207.�	 Q)	
..c6.�	 Grasser	JA,	Childers	E.	 Prevalence	of	smokeless	tobacco	use	and	 I-

clinical	 oral	 leukoplakia	 in	 a	 military	 population.	 Mil	 Med	
1997;	162:401-4.	

7.�	 Greene	JC	Walsh	MM,	 Masouredis	C.	 A	program	to	 help	 major�	
league	 baseball	 players	 quit	 using	 spit	 tobacco.	 J	Am	 Dent�	
Assoc	1994;	125:559-68.�	

8.�	 Hatsukami	 D,	 Jensen	 J,	 Allen	 S,	 Grillo	 M,	 Bliss	 R. Effects	 of�	
behavioral	 and	 pharmacological	 treatment	 on	 smokeless�	
tobacco	users.	J	Consult	Clin	PsychoI1996;	64:153-61.�	

9.�	 Henley	 SJ,	 Cormell	 CJ,	 Richter	 P,	 Husten	C,	 Pechacek	 1, et	 al.�	
Tobacco-related	 disease	 mortality	among	men	who	switched�	
from	cigarettes	to	spit	tobacco.	Tob	Control	2007;	16:22-8.�	

10.�	 Kelmy	 KK,	 Quigley	 NC	 Regennitter	 FJ.	 Survey	 of	 smokeless	
tobacco	use	in	basic	 trainees	 and	armor	basic	course	officers.	
Mil	 Med	1996;	161:37-42.	

1.1.�	 Schei	 E,	 Formebo	 V, Aaro	 LE.	 Use	of	smokeless	 tobacco	 among�	
conscripts:	 a	 cross-sectional	 study	 of	 Norwegian	 army�	
conscripts.	Prev	Med	1990;	19:667-74.�	

579	



ST	 USE	 AMONG	 MILITARY	 AVIATORS-MCCLELLAN	 ET	 AL.�	

12.�	 Severson	HH,	Andrews	JA,	 Lichtenstein	E,	 Gordon	JS,	 Barckley	
ME	 Using	 the	 hygiene	 visit	 to	 deliver	 a	 tobacco	 cessation	
program	 randomized	 clinical	 trial.	 J	 Am	 Dent	 Assoc	 1998;	
129:993-9.	

13.�	 Severson	HH,	Eakin	 EG,	 Lichtenstein	E,	 Stevens	 VJ.	 The	 inside	
scoop	on	the	stuff	called	snuff:	an	interview	study	of	94	adult	
male	smokeless	tobacco	users.	J	Subst	Abuse	1990;	2:77-85.	

14.�	 Severson	HH,	Eakin	BG, Stevens	VJ,	 Lichenstein	E.	 Dental	office	
practices	 for	 tobacco	 users:	 independent	 practice	 and	 HMO	
clinics.	Am	J	Public	Health	1990;	80:1503-5.	

15.	 Sridhar	A,	Deuster	PA,	Becker	WJ,	Coll	R,	O'Brien	KK,	Bathalon	
G. Health	 assessment'	of	U.S.	 Army	 rangers.	 Mil	 Med	 2003;	
168:57-62.	

16.�	 Stevens	VJ,	Severson	H,	Lichtenstein	E,	Little	5J,	Leben	J.	 Making	
the	most	of	a	teachable	moment:	a	smokeless	tobacco	cessation	
intervention	 in	 the	 dental	 office.	 Am	 J	 Public	 Health	 1995;	
85:231-5.	

17.�	 Substance	 Abuse	 and	 Mental	 Health	 Services	 Administration.	
Results	from	the	2006	national	survey	on	drug	use	and	health:	
national	 findings.	 Rockville,	 MD:	 Office	 of	Applied	 Studies;	
2007.	 NSDUH	Series	 H-32,	 DHHS	 Publication	 No.	 Sl\1A	07­
4293.	 Retrieved	 20	 December	 2007	 from	 http://oas.samhsa.	
gov /NSDUH/ 2k6NSDUH/ tabs /	Sect2peTabs1t042.htm.	

18.�	 Vander	Weg	 MW,	 DeBon	M,	Peterson	AL,	Sherrill-Mittleman	D,	
Klesges	 RC,	 Relyea	GE.	 Prevalence	and	 correlates	of	lifetime	
smokeless	tobacco	use	in	female	military	recruits.	Nicotine	Tob	
Res	2005;	7:431-41.	

19.�	 Walsh	 MM,	 Greene	 Jc,	 Ellison	JA,	 Letendre	 MA,	 Bergert	 N.	 A	
dental-based,	athletic	 trainer-mediated	spit	tobacco	cessation	
program	for	 professional	baseball	players.	J	Calif	Dent	Assoc	
1998;	26:365-72,376.	

20.�	 Walsh	U\1, Hilton	JF,	Masouredis	CM,	Gee	L,	Chesney	MA,	Ernster	
VL.	Smokeless	tobacco	cessation	intervention	for	college	athletes:	
results	after	1	year.	Am	J	Public	Health	1999;	89:228-34.	

Aviation, Space, and Environmental Medicine' Vol. 81,	No.6' June 2010 580	




