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The warning on tobacco advertisements was required by the federal govern-
ment, presumably as a health message to educate the public about the risks
associated with tobacco use. Despite its potential public health role, thare have
been few published studies on the effectiveness of these warnings as a health
message. The present study used well-accepted market research methads fo
examine adolescent viewing of tobacco advertisements. Sixty-one adolescents
participated in the study. Eye tracking was used to study how participants
viewed five different tobacco advertisements. The average viewing time of the
warning amounted to only 8% of the total advertisement viewing time. In 43.6%
of cases, the warning was not viewed at all. Following the advertisement

viewing, participants were asked to identify the observed warnings within a list
that included other simulated warnings. Subjects did only slightly better than
random guessing in this test of recognition. Using market research criteria, the

federally mandated warning must be

message in sa far as adolescents are ¢

IN 1965, as a result of numerous scien-
tific studies on the health hazards of
smoking, legislation was passed requir-
ing that & warning be placed on all ciga-
rette packages.™ Threatened in many
states with legislation that would have

Seealsop 90,

required harsher warnings on adver-
tisements, the tobaeco industry worked
out & compromisze in 1972 with the Fed-
eral Trade Commission (FTC) regard-
ingr the specifie wording and the format
of the warning.™ The warning was
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viewed as an ineffective public health
oncemed,

(AN A 1980:5587 24-80)

changed in 1984 when four rotating mes-
sages were mandated by lepislation,
each describing a different health is-
sue.* In addition, a warning for smoke-
less tobaceo advertisements and prod-
uct packages was mandated in 1986,
Because of the legislated wording of
these various warnings, they ave often
referred to as the Swrgeon Generals
warnings.

It is the contention of the tobaero in-
dustry that these warnings provide ade-
quate information zbout the potential
hazards of tobacco use and that the man-
ufacturers are therefore exempt from
product Hability," Support for this legal
position has come from cases argued
suceessfully by the tobaceo industry be-
fore the US Court of Appeals in Geor-
gia, Pennsylvania, and Massachusetts
(Time, Sept 7, 1987, p 48).° However, in
4 more recent case arpued before the

I
Minnesota Court of Appeals, a three. |
Judge panel unanimously ruled that the
federally mandated warnings do not |

protect tobaceo companies from claims |

that they have failed to warn consumers |
of the dangers of smoking. ;

It remains unclear whether the cur- |
rent warnings adequately warn the |
public or are effective in direonraging
the use of tobaceo products. Researchin
the area of information diselosure has
delineated the difference between “in-

formation provision" and “information

impact." The latter is the central issue |
for whether warnings really warn, an |
izsue for which even the Surgeon Gener- |
al has expressed concern. * '

The effectiveness of the warnings to |
adolescents is a speeial problem, This
group continues to demenstrate high
rates of tobaces use™ Furthermore,
adolescents are the group from which
most new smokers are reeruited. Great-
er than 90% of smokers begin to smoke
as teenagers, '

While tobaceo manufacturers elaim

that they do not advertise to children or |

adolescents (Time, April 9, 1984, o)

there is considerable evidence that their |

marketing is “vouth oriented”.® Re-

search has demonstrated that tohaeoo |

advertising is well recognized by chil-

i P . |
dren and adoleseents.™ In addition, it ;

has been demonstrated recently that

adolescent recognition of tobaceo adver- |

Using correlates in @ dose-response

manner with eigarette nge, "

This study was conducted to examing |

whether adolescents “read” and *re-
ealled” the Surgeon Generals Warning
when viewing tobacco advertisements.
Itinvolved the recording of eye tracking
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Fig 1.—Eve fracking apparatus in use.

data during advertisement viewing, as
well as standard postviewing recall
techniques used in market research, ™=

MATERIALS AND METHODS

Thee study data were eollected in July
1987, Participants were 61 paid adoles-
pent volunteers (aged I3 to 17 years)
who were recruited from a YMC A mem-
bership list. Bubject and parental
written consent were obtained prior to
enrollment in the study and after ex-
plaining that the study involved mea-
suring eye tracking while viewing ad-
vertisements, Information ahout age,
sex, school grade, and smoking status
was obtained with a written question-
naire, The self-report smoking status
categories were simiiar to those that we
have previously used. " The reliability of
the smoking status data was enhaneed
by employing the bogus pipeline tech-
mque_i'-'a'.'\nﬁ-

Five advertizements (four cigarette
and one chewing tobacco) were selected
from current magazines, The tobacco
brands chosen reflected the brands re-
ported by adolescents as most popular
n our previous study.” The advertize-
ments were mounted in a three-ring
binder to allow subjects to view them in
2 manner consistent with reading a
Mmagazine. The viewing order for each of
the five magazine advertisements was
sndemized for each of the study sub-
Jeets, Participants were instructed to
View the pages in the same way that
they would view a magazine, Instrue-
Hons were seripted to ensure uniformi-
. Participants were not told that they
Would later be questioned about the ad-
Vertisaments. No time limit for viewing
Wag riven,

£ye tracking was measured using an

¥& View Monitor system (Applied Sei-
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Fig & —Recordac image of subjects feld-afview. Time line and curser (circled) are superimposed on

wideataped imege, (Simulated for publication purposes.)

ence Laboratory, Waltham, Mass, mod-
el 3100H ). This system obtains an eye
image by using lightweight optieal com-
ponents mounted on a headband that is
worn by the subject (Fig 1), A coaxial
eamera and near-infrared light source
within the optics produce a bright pupil
imape and & corneal reflection, Also fit-
ted unobtrusively on the headband was
a feld-of-view video camera. The head-
band confipuration permitted freedom
of head motion and allowed a natural
reading posture.

The pupil and corneal reflection infor-
mation was videotaped. The signal con-
taining the field-of-view was simulta-
neously recorded. The recorded data
were then computer processed off-line
to generate a data tape with a eursor,
representing eyepoint of regard, super-
imposed on the field-of-view image (Fig
23, This permitted detailed analysis of
the viewing behavior (Fig 3),

The tape was then analyzed frame by
frame to determine total advertisement
viewing time, viewing time of the warn-
ing, and the frequeney and duration of
visual fixations within the warning
area, Firations are periods of relative
eye stability during which information
is taken in for processing. These are
distinguished from rapid motions be-
tween fixations (saceades) during which
very little information is acquired. Sig-
wificant fivations were operationally
defined in this study as the abzence of
any eye movement greater than 1° of the
visual angle for at least three frames (e,
0.10 5), Fixations of thiz length have
been reported to be characteristic of

reading activity.™ A 10% random sam-
pling of the recorded data was reana-
lyzed to measure the intraohserver reli-
ability of the frame-by-frame analysis.
Thiz check of reliability showed that ad-
vertisement total viewing times and to-
tal fixations were within 0.1 s in 92% and
90% of cases, respectively.

Following the eye tracking measure-
ments, each subject was asked ques-
tions about the advertisements they
had seen using a masked reeall tech-
nique. This market research technique
isoften utilized in situations where a low
amount of learning = thought to have
taken place.®™ The advertisements
were “masked” to cover ali specific ref-
erences to the brand of eigarette, the
principal advertisement heading, and
the Surgeon Generals warning (Fig 4).
The subjects were shown the masked
advertisements in the exact sequence
viewed during the corneal tracking
study period. Fach was asked to recall
what was covered by the masked areas
of the advertisement. The responses
were recorded verbatim and were later
seored for the pack, the heading, and
the warning, As indicated in Table 1,
credit was given for identifying the gen-
eral wording of the heading or warning.

Finally, each subject was given a list
of ten Surgeon Generals warnings
(Table £). Five of thezse were the warn-
ings on the five advertisements that had
been viewed. Five other simulated
warnings were also included. Each sub-
ject was asked to circle the five
warnings that they remembered seeing
during the advertising viewing period.
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Fig 3. —Eye movemant {arrow) and significant tikation points (dots) of fypical

advertisemean! viewing,

| Lt s % a0 -.'-..' '

Fig 4. —“Masked" adverfisamant as used in recognition study, Pack, heading,

and WArMinG &feas are civered.

Table 1. —Masked Raeall Scoring
Seora

Maskad Area 1 2 3

Pk Unable to identity Identifiad a5 a pack Idartified spocific
bred

Heeing Unabie 1o identity Identified as a hpading Idantifind peneral

Waming Unaiis to idantily

Identified a5 & warring

wording of heading
ldeniified gerers

thems

These data were used ag 3 measure of
Wwarning recognition,

The data were analyzed using »* teat,
Kruskal-Wallis analysis of variance,
and Spearman’s corvelational analysis,
The Bcheffé test for multiple compari-
50ns was used to analyze viewing time
differences among advertisements. The
data are reported as mean + 1 gD,

RESULTs

The mean age for the 61 Leenagers
partieipating in the study was 16+1.3
years. Sixty-four pereent were male
and 95% were white, The self-reported
smoking status of the participants
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showed that 30 (49%) had never
smoked, 22 (36%) had experimented
with cigarettes, and nine {15%) were
regular smokers (more than one ciga-
retfe per week),

When asked about their favorite map-
azine, the most frequent responses
were Sports Nllustrated (43.6%) Mode
moiselle (14.5%), Newswesl {9 1%,
and Cosmopolitan (7.8%). Of the 13 fa-
vorite magazines mentioned, only two
(Seventeen and Boys Life) do not earry
cigarette advertisements. These two
were reported to be the favorite maga-
zine by one female and two male sub-
jeets, respectively.

Teble 2.—Surgacn General's Wamings Uszed m |
Aided Recall

Aeel Warnings

1, Surgeon Gensral's Warning: Quitting smaking now
greatly reduces sarious rsks 1o vaur healh

2 Burgeon General’s Warning: Smoking by pregnant
woman mey result in fatal injury, prematune birh, and
low birth waight

3. Burgeon Genarals Warning: Cigarote smoka con
Laing carkon monoxide,

4. Surgeon General's Waming: Smoking causes lung
cancar, heart disaags, emphysema, endg may G-
plicate prisgrancy

8. Warning: This prodist mey cause gum Seseasa and
tooth koss.

Simulated Warnings

1. Burgeon Ganaral's Waming: Cigareite smoke con-
lains arsenie

2, Surgeon General's Warning: Cuitling armoking can
halp prolong yvour Elg

3, Surgeon General’s Warning: Smoking can cause
wrinkling of your skin and meke you Bppar ohdas

4. Warning: This preduct may cause halitogis

5. Warning: This produst may eausa mauth CRRGHT,

The eye tracking tape for 16 of the
subjects was unaceeptable for analysis
because of technical problems {eg,
drooping evelid, inability to foeus on the
oeular reflexes). Two hundred two ad-
vertisements viewed by the remaining
45 subjects were available for analysiz,

Tobacco Advertisam anls—Fischar et al



Surgacn General's Warning Charactenstics and Viewing Times

Table 3
Warning Time
a8 Percont
Totel Adverttsamant Warning of Taotal
Advertissment Lecation on Page Shape ____Wording of Warning Viewing Time, = Viewing Time, = Viewing Time
wnmon | Lefiiower comer Aeclangla “Cigarette smake contains carbon BAT z 4,56 0752083 85
..I-'.-.= i) _ moncxide.”
F-TB—”E'C'_ Ledt lowar comar Rectangle "Cuitting smaking now graally 712+3.29 0.55=0,87 77
tn=235 rlucas sarous nsks 1o your
o health"
FaaAMar Laft Lpper comer Arrowsinio-cincle “Tris product may causs gum 8,21 =442 OE2= 13 TS5
fn=42} . disaaze and 100Mh loss.” ]
Tirgirea Slims Laft upger comer FRactangs “Smaking causes lung cancer, heart 11.76=7.74 155=1.07 A7
{r=238} diseasa, emphysema, and may
cnrrllﬁﬁda pregnancy.”
Ezﬁ,,_ Alght uppser comer Raciangle "Emoking by pregaant women may DAT=8T2 105 1,80 137

(= 42)

mzud in Tetal injury, prermadurm
sirth, ard low oirth weight,”

Theze 45 subjects included 22 (49%) who
had never smoked, 15 (409%) who had
experimented with cigarettes, and five
{11%) who were regular smokers.

The mean viewing time for a single
advertizement was 895575 . Of this
time, ooly 0,75 = 1.17 &« was spent, view-
ing the warning (e, 8% of the total ad-
vertisement viewing time),

The differences between the mean
viewing times for the five advertize-
ments were not statistically significant
{Table 3). Neither the warnings con-
tent, its position on the papge, nor its
shape appeared from these imited data
to influence the time spent viewing the
warning.

Previous rezearch has studied view-
ing behavior based on fixation time and
content recatl. "™ For this study, view-
ing behavior was classified as “looking”
- uctivity, consisting of eye movement
and short fixations (<0.10 s), and
“reading” activity, which was charac-
terized by visual fixations equal to or
greater than 0.10 =, For all advertise-
ments, the mean “looking”™ time for the
warning was (L52+0.80 5. The mean
duration of the warning “reading” time
was (.23 =0.51 5.

The 202 advertisement viewings
were further analyzed according to the
type of viewing of the warning, In43.6%
of cases there was no viewing of the
warning. In 19.8% of cases, the warning
was looked at but not read, In 36.7% of
cazes, some fixations equaled or exceed-
ed (.10 s, indieating that parts of the
Warning were read,

Fulluwing the eye tracking study,
cach participant was asked to identify
masked areas of the five advertise-
ments (Fig 4), These masked areas cov-
ered the cigarette pack, the main adver-
Usement heading, and the Surgeon
ane ral's warning, The reeall seores for
he five separate advertisements were
Sipnificantly different (Table 4). Thia
Waz true for the pack, the heading, and
the warting, Of note was the high pack
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Tabla 4. —Masked Recognilion Scores (M =61)

5-[:-1!?6

Advartisamaent Pack Heading Warning
Wirsten 18=0.85 11 =037 19054
Mararn 24=0,83 18=0.88 Z1=05
Rad Man 240,82 1.2=0.44 14075
Virginia Sdms 23=09 1.6=0.88 23=0.70
Cetrread 21=0,63 1.2x046 20=052
All advertisemants 2.2 1.4 1.9+

.00, F test tor analysia of varance with Schafa test imultishe comparisons of means),

Tabla 5.—Masked Recognition by Smoking Status (N=61)

Scorg
Smoking Statusa Pack Heading ‘Warning
Monsmokar {n=30) 2. 131 1.67
Exparimantar (n=22) 232 144 242
Ragular smokear (n=19} 2.60 168 204
P =001 o2 N5*

"M3 indicates not significant.

recall for Marlboro and Red Man, the
high heading recall for Marlboro and
Virginia Slims, and the extremely low
recall for the warning in the Red Man
advertisement. The mean masked recall
seore of 1.9 for the warning correlates
with identification of this masked area
as a “warning” but without recall of its
general wording. In comparison, the
pack reeall was higher (mean score,
2.2), while the heading areas were not
recalled as well (mean seore, 1.4),

The participants masked recall
seores for the warning were signiticant-
Ly associated with total viewing time of
the warning (r=.252, P<.001). An in-
crease in this score was also assoeiated
with both the warning “looking” time
(r=.23Z, P<.001) and the warning
“reading” time (r=,211, F-<,005).

As indicated in Table 5, there wasz a
significant sssociation between the par-
ticipants’ smoking status and their
masked recall score for both the pack

and peading, The velalionship bebween
smoking status and the rvecall of the
warning was not significant, but the
trend was in the expected direction,

In the final phase of the study, the
participants were asked to choose five
actual warnings from a lst that alsn in-
cluded five simulated warnings (Table
2). The five actual warnings were those
that participants had viewed earlier in
the advertisements. The possible score
on this aided recognition test ranged
from 0 to 10. Random guessing would
have led to an averape seore of 5. For
the 61 study participants, the mean aid-
ed recognition seore was 7.25=1.59.
The score on the this test was sipnifi-
cantly associated with the warning
“locking” time (r=_187, P=.025} and
the “reading” time (r=,158, F=.025)
The aided recognition score was nega-
tively associated with age (r=-.273,
P< (011} (Table ). Thiz score was also
azsociated with smoldng status (non-

Tobacooddvemsaments—Fischeretal 87



Table & —Waming Aecall Soore by Age (N =61)

Surgeon Geheral's Warning
Racall®

Aga, y Alded
13 In=7) B.O0=1.08
14 {n=17) THIx 147
15 (n=14) 733+ 100
16 [A=12} 142128
17 fn=11) BiE=2.41
"r= 273, P00,

smokers, T.27; experimenters, #.G1:
regular smokers, 8.0: P<.0001),

COMMENT

It has heen eight years since Blum®
first drew attention to the potential
harm of tobacco advertising, Since
then, several types of evidence have
azsociated tobacco advertising with ad-
olescent smoking. "™ These studies in-
dicate that adoleseents and even VEry
young children are aware of the specific
content of tobaces advertisements, In
one stude 304 of British G-vear-old
children were ahble to identify that an
advertisement was for cigarettes even
though it contained no smoking clues,”
Another study has shown that adoles-
eent recognition of tobacen advertising
is closely associated with individual
smoking status.” A stronger ecausal
relationship between smoking and ad-
vertising will not likely be established
since it would be unethical to examine
this association in an experimental
study and impossible in an observa-
tional study to isclate the advertising
effect from the multiple confounding
factors in the environment. Neverthe-
less, a strong case can now be made that
the advertising of tobaceo products con-
tributes to the initiation and mainte-
nance of tobaceo habitg, #=

The federally mandated tobacco
warnings were designed to serve as a
health message to tobacco users and po-
tential users of these products.® There
are indications that the warning may be
ineffective among teenagers, the group
from which nearly all new smokers are
recruited. The most telling of these indj-
cators is the fact that adolescents great-
ly underestimate the health conse-
quences of smoking."" A recent study
has shown that 44% of adolescents ef
ther experiment with or regularly use
tobaceo products, ®

The issue of the warning’s effective-
ness plays a prominent role in the labil-
ity of cigarette manufacturers for the
injuries incurred by persons using their
products. The importance of liability kit-
igation as a cancer-control strategy has
been recently reviewed.*

Despite its potential importance as a
health education message and its cen-
tral role in the current liability debate,

BB JAMA, Jan B, 1980 —\al 261 Ma, 1

there have been few studies examining
the effectiveness of the warnings. In
1981, the FTC published a report on
cigarelte advertising that did discuss
this izsue.’ The F'TC staff claimed that
the original warning was probably inef-
fective hecause it was (1) overexposerd
and worn-out! (2) no longer novel: (3)
abstract and therefore difficult to re-
member; and (4} not likely to be per-
ceived as personally relevant. Most of
tha data relating to the warning’s elfer-
Liveness were omitted from the pub-
lished FTC report because of its “confi-
dential” nature,

The federally mandated warning is a
small, colorless, engnition-based mes-
sage that is usually at the periphery of
anadvertisement. This placement is un-
der the control of those preparing the
advertisements for tobasceo manufae
turers. The warnings compete with
large, colorful, image-based messages
within the advertisement that relate
smoking to romanee, athletie slccess,
excitement, and fun. The warning’s ef-
fectiveness must be measured within
the environment of the total advertise-
ment and compared with the effective-
ness of the image-based advertising
message with which it competes,

We employed well-accepted market
research techniques to examine the
viewing of tobacco advertisements by
adolescents. These ineluded studies of
eye tracking, the recall of masked areas
of the advertisements, and an aided rec-
ognition test for the Surgeon Generals
warnings. While largely unknown with-
in the medical literature, these methods
are frequently employved by market re-
searchers in the development of print
advertisements, =% Eye tracking data
are considered to be some of the most
valid measures of the acquisition of in-
formation.” Only those informational el-
ements that are visually fixated on can
be picked up and transferred to the
short-term memory. The recogmition
and recall testing then measures the ex-
tent of the processing and retainment of
the information picked up.”

In the eye tracking study, the adoles-
eent subjects viewed tobaceo advertize-
ments for an average of 8.95 =, of which
only 0.75 s was spent viewing the warn-
ing. In nearly half of the cases, subjects
failed to even look at the warning. In
36.7% of cases there was reading of the
warning but the mean duration of the
total reading time was only 0.23 5. This
is suffirient time for a reader of average
spead to read only about one third of the
words in the warning,™

Of interest is the mean viewing time
for the Red Man warning (0.616 ). This
warning’s shape is an arrow into a circle.
This shape was dictated hy legislationin

Sy A—

1956 after the 1981 FTC report ingieat. |
ed that it might lead to higher visability |
than the rectangular warnings already |
in use.! Within the visual environmen; |

of the Red Man advertizement that Wiig
used in this study, this shape did gy
elicit a high level of eve fixation. In the
masked recall study, this warning als
generated a significantly lower megy
recall seore than the other four warn.
ngs (P 0010

The masked recall seores indicate

that adolescents are more likely toiden-
tify the pack than either the heading or |

the warning. Thbaceo advertizing i
principally picture and image hased:
therefore, it is hardly surprising to find
that the worded elements in the adver.
tisements were not remembored &5
well,

Seventy-four percent of participants |

were ghle to identify the masked warn:
ing as a health message hut only 15%
were able to recall even the warningk
general theme, Of interest was the fapst
that the mean recall seore for the warn-
ing was higher than that of the headin .

We believe this is because subjects wers |
able to recognize the masked warningi |

size, shape, and peripheral location on

the page.
For the masked reeall geores, a statiz-

tieally significant dose-response rela- |

tionship was seen between smalin i sta-
tus and recall for both the pack and the
heading. This azsociation has been iden-
tified previously in adolescent popila-
tiens in the United States, Australia,

and Great Britain. "% In contrast, the -

recall of the warning, while in the same
direction, was not sigmificantly assoeiat-
ed with smoking status. This sy pEestsa

different degree of interaction between |

the participants smoking status and the
body of the advertisement compared
with smoking status and the warni rig.

Despite the fact that Americans regu- |
larly observe tobacen warnings in their |
environment (e, in newspapers and |

magazines and on billboards), the aided

recogmition data indicate that the |
adolescents in this study were unable to

reliably identify  actual Warnings.
Seores on this aided recognition test
were lower for older adolescents and for
those who experimented with tobaera
products. This may reflect cognitive
dissonance by those adolescents who
experiment with tobaceo. Previous re-
search has indicated that hoth heavy
and light smokers tend to discount the
negative impact of smoking, *

The warnings used in the tested ad-
vertisements averaped 3,99 of the total
space on the advertisement page. It
might be expected that more regular
viewing of the warning would ocour if
warnings were larger or were better

Tobaces Advertisements —Figcher et al



integrated into the advertisement. Re-
ggarch on warning dizelosure t‘c-;* pre-
coription drugs has shown that risk in-
fgrmation could be mors suecessfully
rocessed by consumers if the informa-
tion was integrated into the advertising
meséaiiEE-! .,

Some subjects looked at the warning
fut failed to fixate long enough for
reading to cccur. Image-based warn-
inge, like the skull and erossbones seen
on peison products, are more likely to be
effective than writien warnings when
viewing is only for short periods of time,
leeland has employed a zeries of image-
based warnings on  its  tobacco
prﬂdl.:ll:t-S.M

An alternative option to increase the
warning® effectivenezs might be to
mandate freestanding counteradvertis-
ing. Such counteradvertising would
have the advantage of not directly com-
peting within the context of tobaceo
advertisements.

The results of this study should be
interpreted in light of several obvious
limitations, First, the study population
was small and had not been selected to
he reprezentative of all adolezcents.
The complexity of psychophyziologic
advertising measurements tends to lim-
it sample size, In one review of this type
of market research, samples ranged
from six to 48 subjects.” Further work
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will be required to validate this study’s
results uzing other populations.

Second, it is obvious that the study
desipn produces some artificiality in
terms of advertisemnent exposure. We
atterepted to minimize this by not tell-
ing the participants at the time of the
advertisement viewing that they would
be questioned later about the advertise-
ment’s content. Nonetheless, it is prob-
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