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Relatxon of nicotine yleld of cigarettes to blood nicotine

concentrations in smokers

M A HRUSSELL, M JARVIS, RIYER, CFEYERABEND

Summary and conclusions

Blood nicotinc and carboxyhaemoglobin (COHb) con-
centrations were studicd in 330 smokers (206 women and
124 men). Blood nicotine concentrations in individual
smokers varied from 25 to 444 nmol/l (4 to 72 ng'ml). The
average concentration, 203 nmol/l (33 ng/ml), was the
same in the men and the women, although cigarette
consumption was higher in the men. Despite large
differences in nicotinc yield, there was mno relation
between blood nicotine cooncentration and the type of
cigarette smoked: smokers of plain, untipped cigarettes
(19 mg nicotine), cigarettes with unventilated filicrs
(1-3 mg nicotinc), and cigarcttes with ventilated filters
(08 mg nicotine) had similar blood nicotine concentra-
tions. Cigarette consumption was also similar in these
three groups. The correlation between blood nicotine
concentration and nicotinc yield of cigarctte, though
algnificant, wa~ low (0-21, p <0-001), showing that the
nicotine yicld of the cigarettes accounted for only 4-49%,

of lhe v-\riatnon _in blood nicodnc conccntra(lons.

“Fhite resuits suggest that the assumed health advan-
tage of switching to lower-tar and lower-nicotine cigar-
ettes may be largely offset by the tendency of smokers to
compensate by increasing inhalation. The findings of
epidemiological studics showing lower risks with filter-
tipped cigarettes may be attributable to other factors
such as biascs in the samples and changes in the quality
and carcinogenicity of tobacco tar, rather than to
reduced tar intake.

Introduction

The hazards of cigarette smoking are widely believed to be
reduced by lowering the tar and nicotine yields of cigarettes.*~*
Many countrics now publish ofticial tables listing the yields, and
various approaches have been considered to discourage the
manufacture and usc of high-tar brands. In Britain, for example,
a supplementary tax was introduced in 1978 on cigarettes in the
“high tar” category (29 mg and over). )

This official “low-tar, low-nicotine’ approach to safer cigar-
ettes is based on two related assumptions: (i) that the amount of
smoke taken in by smokers is largely dJdetermincd by the
standardised machinc-smoked yiclds of the cigarcties; and (ii)
that in consequence changing to lower-tar brands will result
in roughly proportionate rcductions in intake. The smoking
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patteras of pcople, however, do not mirror those of the smokmg
machine. Individual i nd i
and, more i i i

intake of smoke at a fairly constap =13 usxmporunt,
therefore, to know to what extent the benefit of switching to
lower-tar cigarettes is offset by the tendency of smokers to
compensate by smoking more cigarettes or increasing inhalation.
Since 1974 we have been measuring blood nicotine and
carboxyhacmoglobin (COHb) concentrations in smokers at-
tcnding our smokers’ clinic and in volunteers taking part in
various experimcental s(udles on smoking behaviour. Thishas_
rovj 1o examine the refation of th

lood nicotine concentrations in smokers to the type of cigarettes
'}Eei s§§E§, . .

Subjects and methods

Dsata on smoking habits and blood nicotine and COHb concen-
trations were available from 212 women and 151 men who mended
the Maudsley Hospital smokers’® clinic or vol d for experi
studies on smoking at the addiction research uait. We excluded those
who smoked cigars or hand-rolled cigarettes, leaving 206 women and
124 men who regularly smoked manufactured cigarettes for which
tar end nicotine yiclds were available from the official tables published
by the Depaniment of Health. Carbon monoxide (CO) yiclds, though
meéasured by the Government -Chemist;,-were- withheld - by the
Department of Health. The Tobacco Advisory Council, however,
provided data on CO yiclds of some brands.

All subjects attended in the afternoon and had been instructed o -

smoke their usual brand in their usual way, jval wer

to smoke one of their usual cigarettes,and a M-i_go_gthmz

s af |_i., The samples wete

ysed for COHb by using an 8 )-oximeter,'* and plasma
nicotine concentration was measurcd by gas chromatography. ¢

Results

Table 1 gives dewils vof the cigarette consumption, tvpe of cigarette
smoked, and blood nicotine and COHb concentrations in the men and
women. Cigatette consumption on day refers to the number of

- cigarcttes smoked on the day of attendance up to the time of blood

sampling. The standard deviations were similar in men and women.
‘The lower mean COHb concentration in the men was partly due to
the higher proportion who ked plain cigareties; the difference
between men snd women was not significant when the smokers of

ked, and blood wicotine
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Men Woenen Significance
«(n=124) (n=206) of difierence
% Smohn; lain cigsrettes 137 19 2'=180;p <0001
-nicoting . .
clunuel {10 mg) 2350 n3 1A'= 02; NS
Average cigarecte .
consumption per day 343 326 te 23,5<005
Aversge cigsteite .
on day 207 182 fm 20p <005
Average et yield of
cigsrettes (mg cigaretic) 173 1358 t= 28;p<001
Average n ne yield of .
cigacettes (my/cigaretre) 13 13 te 29;p<002
Aversge blood nicoune
(nmolfl) 203 200 te O5; NS
Average COHb (4) 78 [ X t= 279p<001

Comeriion: Si 10 traditions! umisr—Blood nicotine: | amol.120-16 ng. mL
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