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Abstract

Background: Previous studies have shown a systemmégperception about the
comparative risks of cigarette smoking and otherses of nicotine. These misperceptions may
inhibit smokers’ adoption of safer sources of nim®t such as smokeless tobacco.

Methods: We conducted a survey of 105 universitgents to investigate smokers’
perceptions of the source of the health risks fsomoking and barriers to tobacco harm
reduction (the switching to other, much less haingources of nicotine).

Results: The sample was young (median age = 225@%dwere male. Less than one-
third (31%) of the students were aware that mogh@health risks from cigarettes are caused by
inhaling smoke. Many attributed a larger propartid the risk to nicotine (7%) and unburned
tobacco (18%) (which cause very small risks) ang-imibacco ingredients added by
manufacturers (44%) (which are largely mythicanly about 25% of the sample was aware
that smokeless tobacco is less harmful than smokiody-three percent indicated that they
would be willing to switch to a hypothetical prodicat mimicked modern smokeless tobacco
products (about 99% less harmful; does not reqgiing), but other questions showed
misperceptions that prevented realization thatghasluct really exists.

Conclusions: Thus, it appears that college-agedkemare not aware that lower risk
tobacco products are available. However, thisystughports the notion that if smokers are
informed of the availability of lower risk optionthey may be interested in and willing to try
these alternative less risky forms of nicotinethl$§ is true than providing honest information
about tobacco harm reduction and the relative $kifferent tobacco products could lead to a
major public health improvement.
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Introduction

Most people in Western society are aware of thétlheaks from smoking. However,
most people, including public health and medicglests, believe that other sources of nicotine,
such as smokeless tobacco (ST) and pharmaceutctine products, pose similar risks to
smoking. This is despite overwhelming evidence these products only cause about 1/100
the health risk of smoking and are a promising snpkessation method (Phillips, Rabiu, &
Rodu, 2006; Phillips, 2007; Rodu & Godshall, 2006\verall, smokers are misinformed about
tobacco harm reduction and the safety and effich@harmaceutical nicotine products (Bansal,
Cummings, Hyland, & Giovino, 2004; Cummings, Hyla@lovino, Hastrup, Bauer, & Bansal,
2004). Few Canadians believe that chewing tobandosnuff are less harmful than cigarettes
(18% and 19%, respectively) (Health Canada, 208@iditionally, less than 11% of participants
in four studies in the United States (Broome Cou2006; ITPC, 2004; O'Connor, Hyland,
Giovino, Fong, & Cummings, 2005; Smith, Curbow, &lI&an, 2007), including one of
university students, and less than 3% of healtha pewviders (Prokhorov, Wetter, Padgett, de
Moor, Le, & Kitzman, 2002) believe that ST is sdfean cigarettes. In a study of military
recruits, most participants did not believe thaitdwng from cigarettes to ST would reduce
tobacco users’ risk (Haddock, Lando, Klesges, Beter& Scarinci, 2004). Tobacco harm
reduction fittp://www.tobaccoharmreduction.grghe substitution of highly-reduced risk
sources of nicotine for smoking, is a promisingmaéention for inveterate smokers. However,
the widespread belief that using ST is as riskyrasking is a substantial barrier to adoption.

Previous research has shown that people are cahéilmrit the risks from 1) inhaling
smoke (quite high), 2) consuming nicotine (reldgnew), 3) contact with unburned tobacco
(too low to be reliably measured), and 4) additivetobacco products (largely mythical). Most
people (67%) in a survey in the United States (Curgs Hyland, Giovino, Hastrup, Bauer, &
Bansal, 2004) and 60% of a sample of nurses (Bpi&eNovak, 2007) believed that nicotine
causes cancer. In addition, a survey of Canadeanm=l that many believed that chewing
tobacco and snuff contain "tar” (i.e., particulatatter combustion products) (81% and 75%,
respectively) and carbon monoxide (41% and 38%eaws/ely) (Health Canada, 2006).
"Smoking", "tobacco", and "nicotine" are often s@srsynonymous by the general public and
are haphazardly treated as such in the scientdiature. This misperception has substantial
practical implications given the growing recognitiof the need for a harm reduction strategy for
the substantial proportion of the population whatowe to smoke.

To expand upon the existing literature about peezkrisks (especially those that may be
barriers to tobacco harm reduction), we conductpitibh survey of students who smoke at a
western Canadian university. This study largebufed on a question designed to elicit
smokers' perception of the apportionment of thal teealth risk to different aspects of the
exposure to cigarettes.

Methods

This cross-sectional survey was conducted duringl 2006, on the University of
Alberta campus in Edmonton, Alberta. Trained redeataff approached people who were
smoking outside and appeared to possibly be staderg., not people wearing staff uniforms or
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hardhats) on campus between 10 am and 4 pm. Pebpleelf-identified as undergraduate
students were asked to complete an anonymousdieifisstered survey. Of the 130 potential
subjects who did not explicitly state that they &pot undergraduate students, 113 participated.
Seven patrticipants indicated on the survey that Were not undergraduate students and one
survey was left mostly blank, leaving 105 surveyduded in this analysis.

The survey assessed participants’: 1) sociodembgraparacteristics; 2) history of
cigarette, pharmaceutical nicotine and ST usepB)gptions of smoking and ST and 4)
willingness to use reduced harm products. Pagmtgpwho never or rarely (1-9 times) used ST
were asked about their reasons for not using S slrvey did not inform participants about
the comparative risks of cigarettes and ST, so thidingness to use ST was assessed by a
guestion about willingness to use a hypothetical vicotine product that costs about the same
as cigarettes and has about 1% of the health fisknoking. A major barrier to harm reduction
was assessed by asking if participants would censditching from cigarettes to this
hypothetical product if it required occasional 8pg (the common perception of ST) and if it did
not require spitting (like many modern ST producfBhe questionnaire and data are available at
http://www.tobaccoharmreduction.org/technical.htm

Students completed a pie chart to assess theaf®albout the source of the health risks
from smoking (Figure 1a). Filling in a pie chastan unusually difficult question for a survey,
but it was a uniquely effective way to assess thestjion and appropriate for the population.

The question was within the capabilities of undadgiate students who had completed college-
preparatory math. We estimated divisions of theleiby measuring the linear distance between
the points where the lines dividing the pie segmantersected the circumference using calipers,
and calculating the resulting portion of the cingteng trigonometry. This approach assumed
that the arc encompassed between two intercepttheastended measure and ignored small
deviations from straight lines between the center @rcumference of the circle.

In addition to assessing the responses to thehag-question, we computed univariate
summaries for all other questions using SAS ver8ianSAS Institute, Cary, NC).

[Insert Figure 1]

Results and Discussion

Table 1 summarizes the students’ demographic cteaistics, tobacco use history and
perceptions of the risks of tobacco products. &uibjreported limited experience with non-
smoked sources of nicotine. One-quarter of theptamad ever used ST: most (65%) of whom
had used ST fewer than 10 times. About one-qué286) of the sample had ever used
pharmaceutical nicotine. Males were more likertiiemales to have used ST (38% and 11%,
respectively). In addition, 60% had ever smokdzhtzo in a form besides cigarettes, including
cigars, hookahs or pipes.

Table 1: Undergraduate Student Smokers’ Demographmbacco Use History and Perceived
Risks From Various Tobacco Products
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n %
Demographics
Age

Mean 104 23

Median (range) 104 22 (18, 42)
Male 53 50%
Tobacco Use History
Cigarettes smoked per day

0-5 42 40%

6-10 32 30%

11-15 24 23%

16+ 7 7%

Ever used ST use

Yes 26 25%

No 79 75%
Are you considering the idea of quitting smoking?

Yes, | plan to quit soon. 38 37%

Yes, but | have no specific plans 51 49%

No, | am not interested in quitting. 13 12%

I have not thought much about it. 2 2%
Perceived Risks From Various Tobacco Products n %06% ClI)
Compared to cigarettes, ST:

Poses a higher health risk 13 15% (7%, 22%)

Poses about the same risk 53 60% (50%, 70%)

Poses a lower health risk 22 25% (16%, 34%)
ST products cause oral cancer

Definitely 47 48% (38%, 58%)

Probably 30 31% (21%, 40%)

Possibly 21 21% (13%, 30%)
Reasons for not using ST*

Just never really considered using ST. 54 56% (45%)

| don't like the idea of spitting. 52 54% (44%, 6%

I like smoking and have no desire to use ST. 46 {89%06, 58%)

| don’t believe using ST has the same social bena$ 20 21% (13%, 29%)

smoking.

| am worried about the health risks from ST. 19 202890, 28%)

| don’t believe | will get the same nicotine fix. 5 5% (1%, 10%)
Would you consider switching from cigarettes ta@adoict you
could hold inside your mouth to provide you witlcatine, just
like a cigarette, which costs about the same aweitgs, and has
only about 1% of the health risk of smoking cigeeg?

Yes, even if it requires spitting 22 21% (13%, 29%)

Yes, but only if it does not require spitting 45 %4833%, 52%)

No 38 36% (27%, 45%)
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Table 1: Undergraduate Student Smokers’ Demographmbacco Use History and Perceived
Risks From Various Tobacco Products

n %

*Limited to the 79 students who had never used &I'the 17 students who had used ST less
than 10 times.

The students exhibited substantial misperceptibositetobacco products. The majority
(75%) believed that ST is as risky as cigareti®sis proportion is somewhat better than results
of previous surveys, possibly due to a more eddcsaenple or local media coverage of our
harm reduction research. Nevertheless, this ilitess$ the widespread misperception that there is
no potential for tobacco harm reduction.

Nearly half of participants believed that ST ddehy causes oral cancer. Fear of oral
cancer and spitting are major barriers to toba@smireduction. Ironically, smoking is the
major cause of oral cancer in North America (U.8p&tment of Health and Human Services,
2004) and the relative risk from modern ST prodigtsegligible. As predicted, an aversion to
spitting was a commonly cited reason for not uSiig More than half (54%) cited this reason
compared to 20% who did not consider ST becausieegberceived health risks.

The stated aversion to spitting — a great irong gociety that forces people to experience
environmental tobacco smoke and very often littees cigarette butts — was so great that many
considered it more important than almost elimirgatiealth risk. Many (43%) respondents
would consider switching to the spit-free hypotbaitiproduct (e.g., modern satchel-style ST
products) but only 21% would switch if it requirgplitting. Spitting was more of a deterrent for
females than males (15% and 27% were willing tdgwio a product that required spitting,
respectively).

Results from the pie chart question are summaiiz&iyure 1b. The pie chart is more
informative than many standard types of questithmjgh attempts at precise numerical
interpretations should be avoided since a statelikentinhaling smoke causes 26% of the total
risk" might be interpreted as attributable riskdzhen counterfactuals, but it is not clear exactly
what a subject meant by it. This question alloWdivariate comparisons (i.e., "how does the
risk from X compare to that from Y") and a quantiion of intensity. Though even without an
exact quantitative meaning, the comparisons akaat as useful as typical questions (e.g., 5 vs.
6 on a Likert scale or "agree" versus "stronglyeat)y, and the pie forces an explicit
apportionment. No subjects expressed confusiontahe pie chart and only eight completed
most of the survey but did not complete this questi

As expected, few (31%) subjects correctly idendisenoke inhalation as the major cause
of the health effects of smoking. The averagebaition of the total risk to smoke was similarly
low (median=24%; mean=26%). If subjects had rarigahvided the pie, 25% would have
correctly identified the largest source of risk.nM the exact portion of the total risk
attributable to inhaling smoke is unknown, the eotranswer is clearly more than 90%. Failure
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to realize this represents a substantial mispamepft the potential health benefits of switching
to non-combustion nicotine sources.

Participants’ apportionment of the remaining rislers further insight. If smoke is not
sufficiently implicated then nicotine, additivesd&or tobacco itself are misperceived as causing
more harm than they do. Overall, participantsdweld that nicotine (median=12%; mean=16%),
and other chemicals in the tobacco plant (media®s;20ean=24%) caused less than 40% of the
risk. Presumably the sum of these two would regrethe perceived risk from using ST, though
75% of respondents believed that ST was at leasatasful as smoking. This contradiction
provides further evidence that the intentional ¢éigueof smoking, tobacco, and nicotine by anti-
ST advocates (Phillips, Wang, Guenzel, 2005) hizstfely misled smokers.

A surprisingly large portion of the sample attridditmajor risks to ingredients (other than
tobacco) that manufacturers add to cigarettess Whas considered the greatest source of harm,
with 44% ranking it highest and attributing onerthof the risk to these additives (median=32%;
mean=33%). However, most manufactured cigaretieam no ingredients that substantially
change the risk from inhaling burning organic nratféhe leading Canadian manufacturer adds
only water and menthol to the tobacco (What isigauiettes, 2003; Imperial, 1998). This belief
explains the common misperception that other sméddealcco products (e.g., hookahs/shisha,
natural/organic cigarettes and hand rolled cigesgthire safer than manufactured cigarettes
(Labib, Radwan, Mikhail, Mohamed, Setouhy, Loffretkrael, 2007). It is particularly
troubling since these alternative products mayallstypose greater health risks (World Health
Organization, 2005). This misperception is likatyributable to the tendency to demonize
corporations rather than to honestly educate coasuabout the risks from smoke.

Conclusion

Our results suggest that among a population thatesested in smoking cessation, but
have not quit, there is little awareness of theptal for harm reduction. Moreover, this
population shows a strong willingness to switchypothetical reduced-risk oral products, but
few realize that these exist in the form of mod&in While it might be too optimistic to think
that 43% of this population would switch to SThéy had accurate information, this estimate is
lower than the percent of young males in Sweden switched from cigarettes to ST (Stegmayr,
Eliasson, Rodu, 2005).

The effective anti-ST propaganda will make it chagling to inform smokers of the truth.
However, overcoming the misplaced worry about sjt{particularly among women) is just as
important as, and perhaps easier than, overcorhagropaganda about health effects (Phillips,
Bergen, Guenzel, 2006; Phillips, Bergen, Rodu,relication).

Our research further suggests that the ends-jtistEymeans attitude among anti-tobacco
advocates has interfered with harm reduction amg¢inoced smokers that their options are to quit
nicotine entirely, which many will not do, or toedirom it. Additionally, it seems possible that
misunderstanding the immense risks of inhaling ssmaight lead people to believe that
smoking is less risky than it actually is.
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The answers to the pie question, like responsasyauestion, involve some predictable
bias. In this case, there is probably a tendeadytogenize the four probabilities, though this
alone is unlikely to account for the huge mispetiogs found in this study. Although the
generalizability of our specific numbers is limitdde to the use of a small sample of one socio-
demographic, the results support existing evidemit misperceptions about ST, and show that
such misperceptions may even extend to fairly etdgcaniversity populations. The major
findings of this study emphasize the importancedxfcating the public on the health benefits of
switching from smoking to the use of ST.

List of abbreviations
ST — Smokeless tobacco
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