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minute unitil & fixed butt kength i
 model of humans

of mklu lowsyield cigarettes (e.g., Ashion:Sts
Jarvik, & Oritz, 1973), Second, though the sta

" mentioned a5 & problem with the machine mnya

Even if one assumes that the smoking-machioe -muim pudu estimates ol’ yicldt

© the “sverags smokes,” this average smoker is only One important summary statistic for ihe
distribution of smoking habits. The other importal i

variance, and the variability of smoking parameters iy high (Creighton & Lewis, 1978), In
an overall sample of 499 smokers, the average number of puils taken on 8 cigaretie was 9.0
and the standard deviations for the various sub-samples were at least 3.5 (Moody ¢l al.,
1973). If other variables are assumed to be constant; these figures can be used 10 estimate
the yields of an average 1.0 mg nicotine cigarette (0,11 mg nicotine/puff for 9 puffs); the
change of plus or minus one SD in number of puffs could cause the 1.0 mg nicotine
cs;nmtt 10 yield from 0.6 mg 10 1.4 mg nicotine, Under these circumstances the coefficient

of variation for nicotine ywld to smokers would be 40%. If a standard assay is used, not to

discriminate differences in machine-smoked dmem yields, but rather to discriminate
differences in humas-moked cigatettc yields, the variability in human smoking behavior

needs to be considered, as one would in applying statistical tests 1o determine if meansare

ugmﬁcunlly different from cach other. Table | demonstrates some of the implications of
taxing an estimate of human smoking variability into account, 1t is assumed that 3.5 is the

population standard deviation for numbers of pulfs taken on cigarcttes. Table 1, Column 1 :
treats the estimation of nicotine yiclds to smokers as & problem of statistical estimation of
mean nicotine yields given different sample sizes' (Dixon & Massey, 1969). The last row

shows thal, if an individual smoker were to smoke & 1.0'mg nicotine cigarette, his yickis
would have a 95% chance of falling within 1he interval from .2 to 1.8 mg nicotine. As the
sample sizc increases, the precision of the estimate inereases. Note that if one cares to beas

precise with human smokers as onc is with smoking machincs, a sample of 246 smokers, - .

cach smoking the same brand, would be needed. Column 2 shows a one-railed confidence
intervol (p < 08) for & test for diffecences between means. If a smoker wondered if she

wete getting less nicotine from her usual brand (e.g., 0.8 mg nicotine) (han a friend was - '

getling from his usual brand, it would be likely 10 be true (95% confidence), only if her
friend’s brand delivered 1.7 or more mg of nicotine per cigarette. Columns 3 and 4 present
a power analysis for the statistical 1est 10 detect a difference of .1 mg and .¢ mg nicatine,
respectively. A power of at least .80 has been recommended as a standard confidence level

(Cohen, 1969). Power is defined as the probabilily that the statistical test will result in the

conclusion that a significant difference exists; power is a function of the size of the

difference being tested, the reliability of the sample (1), md the significance criterion (here

» < .03, one-tailed).
This excrcise is meant only to illustrate the problems involved. 1 know of no sujtable,

public data base that allows one to go beyond the simplifying assumption that only one -

parameter (here, number of puffs) is varying and provide a composite estimate (based on
puff-volume, -velocity and -number) of varisbility in exposure to smoke from the same
cigarette. (For a discussion of other problems with the mndard as3sy, sce Kollomkl
Rickert, Robinson, & Orunbeu. 1980b.) :
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proeedm would de 10, either flrt ng'in the ‘morning or after at
sbstinetice, have the smoker take & procigarette pulse rate (a 15 or 30 sec nmpk
2nd 8 pulse rate approximately one min aftes smoking. The test ‘should be
four times on scparate occasions, before any conclusions are mide, {A
provide some statistical support at this point.) The heart rate effects of 8 low-yield
could be tested in each individual who wanted to try reduced-yield smoking. I}
not smaller heart rate increases from these dprma, it would suggest that an éVes
yield cigarette shoiild be tried, or that intensive smoking was such a problem that
prevent the success of this form of lhenpy.
1f these preliminary tests were encoursging, smokers should cmblah solid
theit usual brand, that is, one 1o two weeks of heart sate measures (befors and after the first.
cigarette, 8 midday cigarette and an evening cigarette), before switching to the lowylaid
brand. For the first few weeks and periodically thereafter, heart rate tests should iy
performed. Obviously, the data-analytical chores can become considerabls ‘sad the
“paticnts™ would nced to be provided with kits to help them record and evaluais
information. (Perhaps the ability to balance & checkbook or to filt out income luf
should be a prerequisite for those who could use this technique on their own.)
Of course, the smokers should be warned that changes in cardiovascular mﬂdkhnh'.
for example, as the result of an exercise program or weight gain, could confound fhis
-procedure. The results of the pmodml tests of resting heart tate could be ued 17
prevent misleading conclusions. )

Some general benefits

‘The bookkeeping involved with this procedure may be cumbersome, but the procld
has some Important nonspecific effects. Personal acquaintance with the heart rate effecta of
cigarcites may provide additional incentive to cut down or give up smoking
performance of the heart has emotional significance, and if acute “benefits” to the hesrt
can be felt immediately under the fingertips, it may add to the smoker’s conviction
decrense risks. v

PERSONAL RESPONSIBILITY AND LOW.RISK SMOKING

The application of these indicators does not sequire special equipment or blood-letting.
These indicators cou'd easily be applied as a package, and they have the advantage
placing the responsibility for less-hazardows lmokmx where It should reside, not [a
government regulations of manufacturer’s promises, but in the individual smokers
concern for promoting his or her own health, Since the individual smokes Is the primaty
benefactor or victim of the low-yield therapy, the individual should be’ motivated 1o
monitor his or her exposurs to cigareite smake. This recommendation Is consistent
the yowing movement toward mcdlcal lclf«elte : ;
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there s a0 nbj_dve-_wo;_- i
threshold varks from smoker 10 smOker) ¢

ir comsumption below that Teve) (el
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. Shnidman, 197).) Reductions o:‘e:low this lowes

"complete abstinence. Prychosocial I
vidual's imoke intake L6
pstanding cffort to keep ¥

" 40 surpius dosing (ie., smoking mors thaa
monitoring u_c!;nlquu may be helpful k

A closing nole on applications

" 1 have stressed the use of these techniques by

smokers. Some researcherd may have oo

for these methods, After all, standard yields and simple counts of cigarcties smok
miskading indicators of smoking behavior-€vén to those researchers who ;ltu.dy

- some of the chemical procedures for evllwmm eaposure. For example,
N

cigareties have been found to deliver £
(Wald, ldie, Smith, & Bailey, 1977); 0
available, to determine block
behavior, were responsible
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