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Figure3.19 OTHER GRAPHICAL METHODS Nicotine Exposure of a Smoker

Reationship of Mouth-L eved Nicotine Exposureto Time Interval Between Cigarettesfor: D.H.T.
[Shalingsin each row show percantage of dysevationsin each intewval-exposurecaegoty; shadng cersities ae proportional to percentaged

LOW NICOTINE DELIVERY: CIGARETTE BEFORE INTERVAL

MOUTH-LEVEL EXPOSURE (mg of Nicotine)
0.0-04 04-06 06-08 0810 1.0-1.2 12-14 1416 1.6+

515 | [0 | | [20.0]| [0 ] | [20.0 20.0 20.0 20.0] | [0 ] 5
15-25 — 19.1 36.7 29.4 [0 ]][0o] » 68
2535 | [0 ] 35.1 30.7 [0 ]| 91
3545 | [0 | 34.9 34.9 17.4 [0 ]| [0 ]| e3
45-105 27.9 38.7 16.1 [0 ]| [0 ]| 93

LOW NICOTINE DELIVERY: CIGARETTE AFTER INTERVAL

MOUTH-LEVEL EXPOSURE (mg of Nicotine)

0.0-04 04-06 06-08 08-1.0 10-1.2 12-1.4 14- 1.6+

515 | [0 || [0 ] [0 ] 5
15-25 [0 ]| 68
25-35 [0 ]| 91
3545 | [0 ] [0 ]]|[0]] e3
45-105 [0 ]| 93

NUMBER OF CIGARETTES REPRESENTED

NUMBER OF CIGARETTES REPRESENTED

INTERVAL BETWEEN CIGARETTES (minutes)

INTERVAL BETWEEN CIGARETTES (minutes)

HIGH NICOTINE DELIVERY: CIGARETTE BEFORE INTERVAL

MOUTH-LEVEL EXPOSURE (mg of Nicotine)
0.0-04 04-06 06-08 0810 1.0-1.2 12-14 1416 1.6+

515 | [0 ] [0 ]|[0o]]| 8
15-25 — [0 ]| 61
25-35 [0 ] 94
35-45 [0 ]| [0 ]| es6
45-105 | [0 ] [0 ]| 92

HIGH NICOTINE DELIVERY: CIGARETTE AFTER INTERVAL

MOUTH-LEVEL EXPOSURE (mg of Nicotine)
0.0-04 04-06 06-08 0810 1.0-1.2 12-14 1416 1.6+

515 | [0 || [0 ] F25.0 500 [0 ]| [125 12.5| | [0 ] 8
15-25 26.2 29.5 21.3 [0 ] 61
25-35 31.9 30.8 18.0 [0 ]| 94
35-45 31.8 28.7 15.1 [0 ]| 66
45-105 | [0 ] 28.2 32.6 26.0 [0 ]| 92

NUMBER OF CIGARETTES REPRESENTED

NUMBER OF CIGARETTES REPRESENTED
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University of Waterl@ STAT 220 -W. H. Chery

Background: The catadisphyedpictorially overkeaf o page3.3 were gatrered in the B70s ly Dr. JC. Robinsonas me
pat of a reseech pojed, in the Depatment d Statistics and Actuarial Séene at he Uhiversity of Waterlm, troady con
cerred with tte averse leath onequenes @ cigarete sncking The kadkgrourd to the Questdn © which thesedda ae
rdlevant b as bllows: cigarete sndke is a nixture d thousand of chemicas, tut a wsdul simpilification is te bnary das- sfi-
cdion ino tar and nicotine, for which the seraye bvds urder ddiined laboraory condtions have been, for mary yeas in
Canadapubished o, dgarete padkages. There is widespeal agreement ha the numeousadrerse teath dfeds d cigarete
smdking ae sdatedprimarily with chemica in the & wheeasthe ricotine is the nain reasn or the ‘addictivé nature d
cigarete snaking An important Questbn was which of the bllowing o stategiesis more promisingas pat of government
efforts to leduce tle alverse keath conequenes é smaking in the Candian ppuation

* Promote mandacture d cigaretes with lower nicotine ddiveries, to reclce tleir ‘addictivé nature — he dageris that if
individual snokers sndke © dtan a dven Hood ricotine level, this drategy could leadto increasd tar intale and an
increase h adverse teath dfeds.

* Promote mandacture d cigarettes with higher nicotine ddiveries,so ha smdkers could dtan a gven bood-ricotine level
with lower intake of far and, hence a redudion in averse lkeah dfeds — he dageris tha high nicoine cigaretes night be
moreaddictive and hene leadto a higher inddene of snoking and its alverse keath dfeds

To dedde baween thesetwo sratagies,it was usdul to gather dataon how individuals snokedwith regect to nicotine intake.
A way d measting mouth-levé nicotine intake was kasedon te fid tha the fiterin the tp of a filter dgarete retansa rea
smably condant proportion of the niotine that passs trouch it as he snoker drawson the dgarete; thus,the ricotine con-
tent d the fiter provides a mesare d how much nicotine the sndkerinhakd fom tha cigarete

To dbtain the dda for the dsplay $ovn overkaf o pageHL28.1 (vhich is for one smdker identfied by the eters DH.T),
Dr. Rohinsonand lis reseech teamdentfied smders who wauld agee b do he bllowing:
® be pepaedto snoke for a umber of days,a dgarete brand with a low nicoine ddivery and, for anather period d similar
lergth, a krand with a high ddivety — thesetwo brands of dgarette were austom nace for the invesiigaton;
e recordon a pecid card provided ty the eseach am the ime of day a@ whicheach dgarete was snoked
e mak each dgarete but with an gpropriateidentifie whichwasalso recorded with the ime on te cad;
e save dl ther butts each dain a cntinerfor the durgion of he nvestigaton
The taks d the esesach team re to @llect the ontiners of kutts rom each paricipating sndker disset aut the filter from
each hutt and then mesure its niotine content It is dea tha obtaining the d#a for eenone smdker (@sin the dsphy orer
leaf whichis basedon 20 low celivery and 21 hHgh ddively dgaretes snckedby D.H.T) reprents a sbgantial conmitment
of experize and reurces. Overa period d abaut two yeas, 20 or so mdkers paricipaed i this partof the eseech pojed.

Eadh quadant o the dsphy oerkaf siowns the dstibution of mouth-leve nicotine exposurein terns of the kergth of the
time ntewal between dgaretes; the pper two refer b the dgarete before an ntewal and thedwertwo to he dgarete after.
The left-hand hdl of the dsphy is for the low ricotine ddivery brand and theight-hand hal for Hgh nicotine ddivery. If a
smderis snaking D atan a paricular blood ricotine level, we would exped to doseve increagg mouth-leve exposurewith
increasingtime ketween dgarettes — he aea with darker shaling in the bwerhaf of the dsphy $auld be $ifted b the righs
conparedwith the mrreponding partof the ypper half;, for snaker D.H.T, this cbes rot gopea to be he cae Furtheritis
nateworthy tha the bw and high nicotine ddivery halvesof the dsply gpea similiar in mouthleve nicotine exposure— tha
is, for smdker D.H.T,, thee is ittle tendencyto dbtain ahigher dose @ nicotine from the high ddivery brand. Thus, hesedaa
swgest a stategy o increang nicotine levels while redudng tar; however datafrom aher paricipants n the nvesigaton
shavedthe behaiour of D.H.T. wasnor typicaland edudng both tar and nimtine levels is actudly preferaple. [Proper visud
gradéion anong the $iadngsin the dsphy overkaf eaquiresa printerin good @ndtion; dsq gradation qudity may degace
unde the steript-to-pdf conversion process ad wnderphotocopying of the disphy]

NOTE: In the ok The Visual Display of Quantitative Information (Graphics Press, Cheshire, Gonnedicut, 1983 Edward
R.Tufte gves (p. 5)) the following five hallmarks d graphical excdlence:

it is the well-desgned preentdion of irteresing information — a natterof substance, statistics anddesign;,

it congstsof conmplex ideascommuricated with clarity, precision andefficiency;

it gives the vewer the gedest number d ideasin the shortest time with the least ink in the smallest space;

it is nealy aways multivariate;

it requirestdling the truth aboutthe data

More genedly, thesestaements hauld be he grak o «ll daa rentdion and anajsks.

Even fom the simmary given above of Dr. Rohinsors investigaton, it is dear tha a rumber of practical difficulties hae
significantstatistical implcations; disaussthesedifficulties andher implicationscondsdy underthe headngs

® study eror; ® sample ermor, ® measurement €ror.
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