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This is tJhe ASSIST article we discussed. It shows that after t\vo years of interveniions, ASSIST 
states were consuming 7% fewer packs of cigarettes per capita than the states without ASSIST 
interventions. This is a statistically significant difference. The two groups of states had identical 
rates of dgarette use prior to ASSIST, 

The article is in a supplement to Tobacco Control that contains only articles about CO^tMIT and 
.t̂ JSSIST. It is a very important collection of articles on tobacco policy issues I ' l l send you a 
copy of the entire supplement. 

Thanks for your interest in NCI research! 
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Abscract 
Objective—To obtain an early estimate of 
the eflfcctiveaess of the .American Stop 
Smoking Incervention Study (ASSIST). 
Design, setting, and participants^ 
Seventeen American states funded 
through ASSIST are compared wiib 32 
others regardin* per capita cigarette con-
suroption from 1989 to 1995. Califomia, 
which already had an extensive tobacco' 
control programme, was omitted. ASSIST 
Slates were selected competitively (aoc 
randomly) based on their proposals' 
merit, state smoking prevalence, and geo­
graphical disQ-ibutiOQ. 
Interventions—Comprehensh'e tobacco 
control programmes, ettiphasising poUc>' 
inter^-entions, were implemented in the 
ASSIST states beginning i n 1993. 
Main outcome »»ieasttr^*—Trends in 
aggregated per capita cigax^tte consump­
tion and inflatxoB-adjasted average price/ 
pack of cigarettes in the intervention 
states were compared. Percentage change 
m per capita consumption is also 
compared with percentage change in 
inflation-adjusted cigarette price by state 
in each group from 1992 to 1994. 
ResuUs—'Ptr capita constmiption and 
inHation-adiusted cigarette price were 
nearly identical in both groups of states 
before 1993, when fu l l funding for the 
ASSIST interventions began. However, by 
1996 smokers in the intervention states 
were consuming about 7% less cigarettes 
per capita (P<0.05, beginning in 1994), 
and in 1994 the average price was over 
S0.12;pacfc higher i n the intervention 
states. AH but three states (aD interven­
tion) showed decreases in cigarette price. 
Nocetheless, 76% of the intervention -md 
55% of the comparison stat̂ -s showed 
some decrease in consumption despite 
decrease* in price. The relationship 
between changes in price and coasump-
cion was considerably diminished in the 
intervention group. 

Conc/iijroMs—These interim results su*-
gest that the ASSIST programme is asso­
ciated wirh a substantial difference in 
tobacco consumption in a third of the 
United States, and that increased price 
from taxation may not be the only 
programme influence. 

Oibzcco Cvmro! 19^7;6 ($uppl 2;i:Sl2-Sl6) 

Kr.'WQrds: .-VSSIST p.-c-sraffimtf; cisarette 
ConsLiiripri.M*.; tobicco 

Introduction 
Tobacco use has been identilied as the leading 
prcventible cause of death. The National 
Cancer Lnsiitute (NCI) has sponsored more 
than a decade of research aimed ai idendfyig 
the most effective \v&y% ;o reduce tobacco use. 
This research suggests that comprehensive 
programmes that emphasise media and policy 
are the most promising btcrvencioa ap­
proaches in the current environment.- Such 
statewide comprehensive programmes have 
been assoaated with a reducdon m smoking in 
nvo iwtes in Australia,'' and in California' and 
-Massachusetts.* 

The American Stop Smoldng Intervention 
Study for Cancer Prevcndon (ASSIST) is a 
phase V research initiatr/e to develop, 
implement, and «niluatc statewide tobacco 
control projects, Phase V projects arc designed 
to demonstrate that interventions are widely 
applicable to thc population of the United 
States. Ir is one of the first demonstration 
projects of its kind that has been supported by 
the NCI, 

In 1989, proposals for tobacco control 
programmes fiom state health departmenrs 
were sought and reviewed both for their scien­
tific merit and their abilio' vo mobiiise commu­
nity coalitions. Thc seIccd*>o process yielded 
17 mtervention states ^Mth a population base of 
91 million people, closely reflecting the total 
American population ia ethnic and geographi­
cal diversitj'. The ASSIST projea began in 
1991 under the direction of both the NCI and 
thc American Cancer Society (ACS). 

" Funding to support tobacco control 
programmes in each of the intervention states 
was set at a developmental or planning level for 
1991 and 1992. Each state uas required to 
have a cy&liticr of ors^misations to guide dje 
project under the leadership of tlie stite health 
department and the state division ofthe ACS. 
Each state coalition developed a five-year com­
prehensive smoking control plan specificaUy 
tailored to die needs ofthe state, but within the 
scientific guidelines provided by thc NCI. The 
plans included goals related to public policy 
(clean indoor air, youth access, advertising, 
and tobacco taxes), mass media, and 
programme services (such as smoking 
ccssauon dasses). All states emphasised policy 
advx>cacy as the most eflective snd efficient 
t>T5e of acti^ity. Programme staff and 
volunteers received extensive training in poUcy 
advocacy, media advocscy, coalidon develop­
ment, and other tobacco control topics. From 
1993 to 199S budscts were increased rr. 
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approximately Sl million'ycar per state for 
programme implementation. Al! the interven­
tion states were encouraged to use other fund­
ing to supplement thi? implementation budget 
whenever possible. 

Evaluation of thc eftecriveness of coba.-co 
control interi'entions in this phase V research 
project is complicated by the presence cf o±er 
tobacco control interventions. For CNample, 
tobacco excise ta.'tes have been incrtascd in 
many states in thc past five years," in some 
instances ostensibly for revenue generation. In 
a few- states, additional elements of & 
comprehensive tobacco control programme 
have been funded by increased statc tobacco 
raxes. The most prominent examples a.'e the 
large programmes in California,' * .Massachu­
setts, and Arizona. In addition, other agencies 
concerned with pubhc health provide 
state-level funding for tobacco co.itiol 
programmes. The Centers for Disease Control 
and Prevcndon (CDC) and the Roben Wood 
Johnson Foundation (R^D provide such 
suppon for state programmes at a more 
modesi annual level of S74 000-5300 000 per 
state.'"" 

In ttiis article, wc present data depicting 
treads in p»er capita cigarette consumptton and 
inflation-adjusted average cigarette price for 
rhe ASSIST intervention states and a compari­
son group of states. As California implemented 
a large and ongoing tobacco control 
prograrrmic funded by a substantial increase in 
its cigarene ta.̂  in 1939, we have omitted it 
from ovur comparison. Docomemation of simi­
lar trends for thc wo groups of states in 
cigarette consumption and price before thc 
start of this research project is important to the 
final evaluation of the effectî 'eness of the 
ASSIST irterventions. We also examine the 
trends in per capita consumption through 
1995 to identify whether the early years of thc 
ASSIST intervention were associated with a 
significant difference in per capita consump­
tion levels. Finally, wc examine cigarette pricci 
between 1989 and 1994 tc assess differences 
between the rwo groups of states in this imi>or-
tant aspect of the ASSIST intervention. 

Methods 
Q O . M O L I 1 h C O N S W r n O N AXD PRICE 0 . \T . i 

The Tobacco Insritute compiles and reports 
data on tax payments from all packages of 
cigarettes removed from .vholpsalc warchousss 
to retail outlets within each state on a monthly 
basis.' The reporting unit is the number of 
cigarette packs on which taxes were paid in any 
given month. Data from December 1984 
through January 1996 are included in the 
present analysis. Although consumption 
estimates from this source are subject to 
monthly and seasonal variations that arc 
business related rather than reflecting varianon 
in consumption panerns, these data are 
gathered in a uniform manner across states and 
are the usual source for reporting national per 
capita consumpdon. Both the US Department 
of Agriculmre and the US Surgeon General's 
reports on smokina; and healtJi nse this data 
source.'-" 

In this analysis we aggregate the 
co.-»suinpaon data from all. states that received 
ASSIST fxuiding (intetvcntion group) and 
contrast it ^̂ rith the aggregated consumption 
data m states not receiving such funding (cor^-
parison group). We excluded Califomia, which 
had a very large tobacco control programme 
durmg this period that was fu.-ided by an 
increase in its tobacco excise tav.* Although 
Massachusetts, an ASSIST participant, also 
funds a tobacco contiol programme partly by a 
tax Iccresse, it is retained in the analv$i. 
because the impetus for the tax increase 
resulted from policy enccuiaged by thc 
ASSIST intervendon." The 17 states 
participating; in ASSIST are: Colorado, 
Indiana, \laine, .Massachusetts. Michigan, 
Minnesota, Missouri, New Jerie\'- New 
Mexico, New York, North Carolina, Rhode 
Island, South Carolina, Virginia. Washington, 
West Virginia, and Wisconsin (see map on 
page SS). The data for the Distria of 
Columbia were included in the comparison 
group of states. 

Thc average price of a package of cigarettes 
(including statc and federal excise taxes) as of 1 
No\ £mber of each year is published for each 
stace armually, agein by the Tobacco Institute '" 
Data from Nowmber 1989 through November 
1994 (the last year for which it was available) 
were anaij-sed. 

D.\T.^ .^.V.'iLVSIS 

Changes in TOTSI cigarette sales within a stare 
n';3y not be related to changes in smoking 
behaviour if thc state population changed dur­
ing the study period. We estimated per capita 
consumption for a given state in any given year 
using census estimates for the state population 
aged 18 years and older. Wc followed the Sur­
geon General's age criterion'' of IS >xars 
because only about 1% of cigarettes sold in thc 
United States are consumed by people aged 18 
and younger.'"'' Decade census population 
data arc as of 1 April for 1980 snd 1990, and 
supplemental within-dccade estimates arc as of 
1 July of eacli yecr." To obtain monthly esti­
mates of state populations, •*-e fit regression 
lines to the yearly data and interpolated. 

Business-related variance in tax data occurs 
because of increased inventory clearance in the 
final month of any quarter (especially Decem­
ber) and corresponding reduced clearance in 
the first month of die quanct (pai'dcularly 
January). To partly remove this consistent pat­
tern from the trend analyses, wc consider si--̂  
data points in each 12-month period which are 
computed by averaging the monthly results ior 
December and January';, Febr.̂ ary and 
.March,... October and November. Further, to 
assess trends over time, wc applied the SABL 
seasonal and calendar adjustment procedure^ 
available in the statistical package S-pIus,"'"' to 
these averaged bimonthly raw data points. The 
results &:om this procedure arc called 
"deseasonalised" data. 

To assess trends in the difference benveen 
thc intervention and comparison states, the 
raw bimonthly di:a points for the inter^enuor 
group were subnacted atom those for the 
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comparison group, a procedure that also 
directly removes most of uhe seasonal variation. 
Finally, we used a smoo±ing algorithm (Loess 
procedure fi-om S-plus) which employs a boot­
strap procedure allowing 93% confidence 
intervals (CI) to be calculated for the 
smoothed trend hnes.- Although data fi-om 
before 1989 were used to increase the precision 
of the estimates of seasonal variation for the 
calcuktion of Loess trends, the two groups of 
ststes h.ad ider.tiral treods £0 Ihese data are not 
included in thc figures. 

For thc analysis cf the price data, we 
computed the weighted yearly average 
inflation-adjusted price/pack of cigarenes for 
the intervention and comparison groups. Tne 
weights were the state adult populations, as in 
the per cnpita consumption analysis. Infladon 
adjustments u-cre to 1989 dollars using 
regional consumer price index adjustments 
applied to the data firom appropriate states." In 
addition to examining the trends in price for 
the interventon and comparison groups, ^e 
plotted the percentage change m consumption 
versus the percentage change in price from 
1992 to 1994 for each state individually. As 
price is reported as of 1 November each year, 

we use the October-^November per capita con­
sumption dau point for each state. Wc chose 
this tme mterval because 1992 is the last jear 
Of the piannmg phase for the ASSIST states 
and 1994 is rhe las: year price data was 
available. The sLmplc linear regression of 
percentage change in price versus percentage 
change in consumption was computed for each 
group of states. 

Results 
DESZAiCN.1USED PER CAPrT.\ CON'SU.VtTTlON-
TREMDS 
There appears to be no difference in the desea-
sonalised per capita consumption data between 
the inien-ention and comparison groups 
ihrough at least mid 1993 (figure 1). In 1989, 
consumption in both groups was approxi­
mately J 2 packs per person per month and by 
1991 it had decreased to 11 packs per person 
per month. However, staning in late 1993, the 
consumption trends stan to diverge. The inter­
vention states maintained a lower consumption 
rate through 1995, but the comparison group 
appears to show an increase in consumption. 

CONSU.\IFnOK- DIFF£RJENCES SETWT.EK GROWS 
Figure 2 shows thc difference in raw per capita 
consumption (thin hre) berween the inten-cn-
tion and comparison groups. If diere is no dif­
ference ber;̂ 'een Lhese groups of states, die data 
should show random fluctuation about the 
zero difference line. However, beginning in 
1995, there appears to be .more positive thdn 
negative differences. The smoothed difference 
(thick line) in per capita consumption shows 
that 1995 was the begiiining of a consistent 
pattern of lower per capita consumption in the 
intervention states. By 1994, thc lower limit of 
xhe 95% CI for the smoothed trend is above 
thc zero difference line, indicating that the dif­
ference between thc two groups of states, io 
statistically significant (P<0.05). At the begin­
ning of 1996, consumption in the interv-ention 
group was about 7% less than dia: in the odier 
group. 

CIGAJtETTfi PRICE TE£NE>S IN TH£ INTERN-ENTION 
ASD C0.MPARI5ON' GROUPS 
The weighted average inflation-adjusted price 
per pack for the intervention and comparison 
groups of states was similar from 1989 to 1992 
(fi.?ure 3). Both grouos experi'̂ nccd a irop in 
price fi'om 1992 to 1993. By 1994, the price 
per pack appeared to have returned to its 1992 
level in the mtervention group of states, 
aldiough it was lower than Lhe 1992 level in the 
comparison group. In 1993 the inflation-
adjusted price per pack for the intervention 
group was S0.066 higher than the comparison 
group, and this differential mcreased to SO 126 
in 1994. 

fUlCE \'5RSUS CQNSU.MPTIDX CHAKtJES, 1993-1994 
Figures 4 and 5 present the assodation 
benveen the percentage change in the 
inflauon-adjusted price per pack of cigarettes 
versus the percentage change m per capita 
consumption benveen 1992 and 1994 for each 
mdwdual state. In xĥ . comparison ^roup of 
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Etstes, the 39?4 real price o; cigai-tttes is 
5-20% lower, with 18 states showing ^15% 
price decrease from 1992. No comparison state 
had a price increase, yet 55% showed a 
decrease in consumption. The slope of the 
regression line for perecentage change in price 
versus percentage change in consumption was 
-2.11(95% CI = -5.34 to -0 80). 

Three intervention states show real price 
mcreases between 1992 and 1994, and only 
one had a price decrease of greater than 15%. 
In each of the three intervention Jtates with a 
price increase, consumption decreased as 
e.̂ pccied. In the 14 intervention states -̂ -ich a 
decrease in price, 11 (,76%) also had decreased 
consumption. In the remaining three states, thc 

increase in consumption was very small. The 
slope of the regression line was -0.39 (95% 
CI=: -0.87 to 0.11) which was not 
Significantly different from zero. 

Discussion 
Phase V demonstration projects such as 
ASSIST cannot usually be randomised, 
controlled trials, so it is important that the 
intervention group be similar to the remainder 
ofthe popiilation on the major study measures 
at the time it is selected, There were no differ­
ences between the intervendon and compari­
son groups of stares in either cigarette 
consumption or cigarette price before statc 
selection (1^89-1990; and through the 
planning phase (J9Q1-1992) ofthe .-ASSIST 
project. Thus, any differences observed are 
unlikely to be greatly influenced by selection 
bias. 

Coincident with the beginning of thc 
ASSIST implementation period in 1993, per 
capita cigarer;e consumption levels started to 
diverge between the ASSIST and comparison 
groups of states, becoming sietistically 
Significant in 1994. This difference has 
persisted through to thc beginning of 1996, at 
which time consumption in the ASSIST states 
was about 7% below that ofthe other states. .\ 
difference is also present when Massachusetts 
is excluded from the ASSIST intervention 
group. Furthermore, the slope ofthe legresiion 
line in figure 1 with Massachusens excluded is 
still not statistically different firom zero, so the 
conclusions of this report are unchanged. 

One possible explanation for the difference 
m consumption between intervention states 
and the others is cross-border sale of cigarenes. 
Cigarette companies have claimed that 
increases in cigarette excise taxes will result in 
people buying cigarettes from neighbouring 
states. .AJI comparison states (except Alaska 
and Hawaii; border a: least one intervention 
state. Five ASSIST states (.Massachusetts, 
Michigan, New York, Rhode Island, and Wash­
mgton) had price increases of greater than 
50.15/pack in 1?93 or 1994. In only one 
neighbouring stare, New Hampshire, was there 
an increase in consumption during this time. 
Thus, it is unlikely that the overall 
consumption trends for the cvi-o groups of 
states we analysed are greatly influenced bv 
cro;:-bordcr pu.vchasing. 

As mentioned previously, the ASSIST inter­
vention is a comprehensive tobacco control 
programme coordinated at the state level that 
included guidelines for raising dgarette excise 
taxes as one method of reducins; consumption. 
However, only about 40%. of ASSIST states 
were actually able to increase taxes in 1993 or 
1994, and in this same period, nearly a third of 
the comparison stares also increased their 
tobacco ta.\es.- Most of these tax increases 
were not reflected in long-term increases in 
real cigarette prices. In April 1993, Phillip 
Morris announced an unprecedented 20% 
reduction in dne price of premiu.m dgarettes, 
and other tobacco companies quickiy matched 
this."'' This drop in the inflation-adjusted price 
in both the mterveniinn aiH mrviw-i^*^... 
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groups of states is reflected in fiaure 3 TK;. 
pnce decline is responsible, at IcaTin part^o 
the first increase in the total American cigare te 

1970s. Figure l show^ that the decline in 
' ^ ' ' ^ ' ' ^ ^ « the ASSIS? 

S ^ m t . comparison states 

Given the known relationship between ciga-
^^ '̂̂ ^"^P^^"' that IS, the pr?ce 

eiasucit%- of demand, it is very likely thai the 
consumption differences between th.e two 
goups of states were caused « least m pan by 

suggest that pnce- may not be the onlv 

s^ter-S.*"; consumption in manv 
states. The slope ofthe regression line for perl 
cen^ge change in pnce versus perc^fage 
Chang. ^ consumption was significantiy 
d^ercnt from zero in the compar i^ ^ u p 
bu: appears much diminished m the AS^ST 
group. Thus, compared withi the otiier states 
pnce seems to be a weaker correlate to' 
consumption in Ae ASSIST group. Much sug­
gests a role for other influences. Such 
influeiices may be the result of other tobacco 
control programme deiaenis besides taxation 
that may decrease tobacco consumption As 
mcnnotied earlier, these otiier policy- area, 
mcluded worksite smoking restrictions, mass 
media campaigns, and smoking cessation 
programmes. In Califomia. per capita cigarette 
consumption dropped uien tife inJSased 
excise tax went into eff-ect and then dropped 
hirtiier when programmes supported by die 
new tax revenue wtre implemented.'» Funire 

T ^ l ' ^ J f " " " ^ " ^ "^"^"^ Of consumption 
in Massachusetts and other individual staies 
. In addition to public healtii programmes 

cigarette consumption is influenced by tobacco 
company actions, mcluding cigarette market-

than S6 bill.on on marketing and promotion 
compared with Sl.9 billion « decade eTrlie?" 
Ihe fact tiiat cigarette consumption is no 

r l l f l , ^^=':<^^e in many states may be 
related to tius enormous marketing b-udget that 
dw^rft tiie budgets of pubhcly fimVtoba^co 

.kermg efforts, thc tobacco industry has also 
^n^pted the efforts of many state tobacco 

Aelr ! ^ ' ' ^ ' ? ^ " ™ ' ' ^ ^ ^ y W diminish thei effect.- This interference may continue. 
At the tune it was cciceKed. r^SSlST was 

unprecedented m its magnitude and ambitious 
,oa.s. Ine consumption trenos observed this 
eariy m the mtervention phase are v^ry encour-
agmo . No tobacco control effort has ever been 
associP.tcd witii this level of difference in such a 
arge population. Altiiough conclusions from 
these trends can only be tentative, one 
plausible uiference, which evidence from Cali­
fornia and Massachusetts supports," IS tiiar 
reducnons m tobacco use in very large popula 

Z ^ l r T . ^ '^^5h comprehensive 
public health programmes. 
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