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Thus 1s the ASSIST article we discussed. It shows that after two years of interventions, ASSIST
states were consumng 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 cigarerte use prior to ASSIST,

The article is in a supplement to Tobacco Control that contains only articles about COMMIT and
ASSIST. Itisa very important collection of articles on tobacco poiicy 1ssues. I’ll send you a
copy of the entire supplement.

Thanks for your interest in NCI research!

From the desk of...

Mare Maniey, I.D, MPH.

Chigt, Public Health Applications Branch
Natianal Canger ingtitute

6130 Executive Bivd, room 241
Rochkville, MD 20852

301-496-856«
Fax: 301-496-8675
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Impact of the American Stop Smoking
Intervention Study on cigarette consumption

Msare W Manley, John P Pierce, Elizabeth A Gilpin, Bradley Rosbrook, Charles Berry,

Lap-Ming Wun

Absoract

Objective—To obtain an early estanate of
the effectiveness of the American Stop
Smoking Intervention Study (ASSIST).
Design, setting, ond parvicipants—
Scventeen American  states  funded
through ASSIST are compared with 32
others regarding per capita cigarette con-
sumption from 1989 to 1995, Californisa,
which already had an extensive tobacco
control programme, was ormitted. ASSIST
states were seclected competitively (aoc
randomly) based on their proposals’
merit, state smoking prevalence, and geo-

graphical diseribution,
Interventions—Comprehensive tobacco
control programmes, emphasising policy

interventions, were implemented in the
ASSIST states beginning in 1993.

Main outcormme measures—Trends in
aggregated per capita cigarette cousump-
tion and inflation-adjusted average price/
pack of cigarettes in the intervention
states were compared. Percentage change
in per capita consumption is also
compared with percentage change in
inflation-adjusted cigarette price by srate
in each group from 1992 to 1994.
Results—Yer capita consumpton and
infladon-adjusted cigarette price were
nearly identical in both groups of states
before 1993, when full funding for the
ASSIST interventions began. However, by
1996 smokers in the intervention states
were consuming about 7% l¢ss cigarettes
per capita (P<0.05, beginning in 1994),
and in 1994 the average price was over
$0.12/pack higher in the interventon
states. All but three states (all interven-
tion) showed decreases in cigaretrte price.
Nocetheless, 6% of the intervention and
$5% of the comparison states showed
some decrcase in consumption despite
decrcases in price. The reiationship
between changes in price and consump-
ton was considerably diminished in the
interveation group.

Conclusions—These interim results sug-
gest that the ASSIST programme is asso-
ciated with a substantial diffcrence in
tobacco consumption in a third of the
United States, and thar increased price
from taxation may not be the only
programme influence.

(Z2bacco Comrol 1997:6 (suppl 2):512-816)

Kevwords: ASSIST prozramme; cigararte
<onsemprisg; tobacco tax

Introducdon

Tobacco use has been identified as the leading
preventible cause of dcath.’ The Natonal
Cancer Institure (NCI) has sponsored more
than a decade of research aimed ar identifying
the most effective ways 10 reduce tobacco use.
This research suggests that comprechensive
programmes that emphasise media and policy
ar¢ the most promising intervention ap-
proaches In the current environment.’ Such
statewide comprehensive programmes have
been associated with a reduction in smoking in
Two states in Austraiia,’ * and in California® and
Massachusetts.*

The American Stop Smoking Intervendon
Study for Cancer Prevention (ASSIST) is a
phase V zescarch initiadve 1o develop,
implement, and cvaluate statewide tobacco
control projects, Phase V projects are designed
to demonstrate that inferventions are widely
applicable to the populadon of the United
States. It is one of the first demonstration
projects of its kind that has been supported by
the NCI. _

In 1989, proposal: for tobacco conwo]
programmes fom stete health departoaenrs
were sought and reviewed botk for theiz scien-
tific merit and their ability to mobiiise commu-
nity coalitons. The selccdon process yielded
17 intervendon states with a population base of
91 million peopie, closely refleciing the toral
American populaton i cthnic and geographi-
cal dwersity. The ASSIST project bazan in
1991 under the direction of both the NCI and
the American Cancer Society (ACS).

“ Funding t support tobacco conrrol
programmes in ecach of the interventon states
was set at a developmental or planning leve! for
1991 and 1992. Each state was required o
have s coslitier of cegunisations to gude the
project under the leadership of the srete hegalth
department and the state division of the ACS.
Each state coalition developed a five-year com-
prehengive smoking control plan specifically
tailored to the needs of the state, but within the
scientific guidelines provided by the NCI. The
plens included gosls related to publi¢ policy
(clean indoor air, youth access, advertising,
eand tobacco taxes), mass media, sand
programmec  services (such  as smoking
cessation classes), All ¢rates ¢raphasised policy
advocacy as the most eflective snd efficient
ope of activity, Programme swaf and
volunteers received extensive training in policy
advocacy, media advecacy, coslition develop-
ment, and other tobacco control topics. From
1993 ro 1998 budeets wers increased ro
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approximately $1 million/ycar per state for
programme implementation. All the interven-
tion stares were er.couraged to use other fund-
ing to supplement this irmplementation budger
whenever possible.

Evaluation of the effecdveness of tobazco
conwol interventions int this phase V research
project is complicared by the presence of cther
tobacco control interventons. For example,
tobacey excise taxes have bsen increased in
many stawes in the past five years,” in some
Instances ostensibly for revenue generation. In
a few states, addidonal elements of g
comprehensive tobacco control programme
have been funded bv increased state tobacco
taxes. The most prominent ¢xampies are the
large programmes in California,” * Massachu
setts, and Arizona. In additon, other agencies
concerned with public health provide
state-level funding for wbecce  conwol
programmes. The Centers for Discase Control
and Prevention {CDC) and the Robert Wood
Johrson Foundaton (RWI, provide. such
support for state progrsmmes ay a2 more
modest annual level of $74 000-$300 0CO per
state,'

In this article, we present dara depicting
trends in per capita cigarette consumption and
inflaticn-adjusted average cigarette price for
the ASSIST intervention siates and a compari-
son group of states. As California implemented
a large and ongoing tobacco control
programme funded by a substantial increase in
its cigarette tax in 1989, we have omirted it
from owur comparison. Documentation of simi-
lax wends for the two groups of states in
cigarette consumption and price before the
start of this research project is important to the
final evaluvation of the effectiveness of the
ASSIST irterventions. We also examine the
uwends In per capita consumption through
1995 to identifv whether the early y=ars of the
ASSIST intervention were associated with a
significant difference in per capita consump-
don levels. Finally, we ¢xamin¢ cigarette prices
between 1989 and 1994 tc asscss differcaces
between the two groups of states in this impor-
tant aspect of the ASSIST intervention.

Methods

CIGARETTE CONSUMITION AND PRICE DATA

The Tobacco Institute compiles and reports
data on tax payvments from all packages of
cigarcttes remaoved from wholesale warchauses
to retail outlers within each state on a monthly
basis.” The reportng unit is the number of
cigaretze packs on which taxes were paid in any
given month. Dar fom December 1984
through January 1996 are included in the
présent  analysis.  Although  coasumption
estimates from this source azre subject to
monthly and seasonal wvariations that are
business related rather chan reflecting vaniation
in consumpton patterns, these dawa are
gathered in a uniform manner across states and
are the usual source for reporting nationa!l per
capita consumption. Both the US Department
of Agriculrure and the US Surgeon Gerneral's
reports on smoking and health use this dara
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In this  analysis we aggregate the
coasumpuoen data from all srates thar received
ASSIST funding (inzervention grocp) and
conwast it with the aggregated consumption
Qata 1n states not receiving such funding (com-
paxison group}. We excluded California, which
had_ a2 very large tobaceo control programme
during this period that was funded by an
increase in its tobacco excise tav.® Although
Massachuserts, an ASSIST participant, also
ﬁznd§ a 10bacco control programme pardy by a
12X arcregse, It is remined in the analwgic,
beczuse the impetus for the wx increase
resulted from  policy enccuraged by the
ASSIST intervendon® The 17 stares
participating in  ASSIST are: Colorado,
Indiana, Maine, Massachusetrs, Mizhigan,
Minneseta, Missouri, New Jersey, New
Mexico, New York, North Carolina, Rhode
Island, South Carolina, Virginia, Washingron,
West Virginia, and Wisconsin {sce map on
page S$8). The data for the Disuwict of
Columbia were included in the comparison
group of startes,

The average price of a package of cigarettes
(including statc and federal excise taxes) 35 of 1
November of each vear is published for cach
stace annually, agzin by the Tobacco Institute. ™
Data from November 1989 through November
1994 (the last vear for which it was available)
were anaiyvsed.

DATA ANALYSIS

Changes in t0t2] ¢igarette ssles within a state
may not be related to changes in smoking
behaviour if the state population changed dur-
ing the study period. We estimarted per capita
consumption for a given state in any given vear
using ceasus estimares for the state populatisn
aged 18 vears and older. We followed the Sur-
geon General’s age criterion’ of 18 vears
because only about 1% of cigarettes scld in the
Unired States are consumed by people aged 18
and youngsr." " Decade census population
data arc as of 1 Apri! for 1980 2nd 1990, and
supplemental within-decade estimates are as of
1 July of each yezr.”® ** To obtain monthly esti-
mates of state populations, we fit regression
lines 10 the yezrly data and interpolated.

Business-related veriance in tax data occurs
because of increased Inventory clcarance ia the
final month of any quarter (especially Decem-

¢r) and <¢orresponding reduced clearance in
the Orst month of the quarier {pardcularls
January). To partly remove this consistent pat-
tern from the trend analyses, we consider six
data points in each 12-month period which are
computed by averaging the monthly résults for
December and January, February and
March, - . . October and November. Further, to
assess trends over rime, we gpplied the SABL
scasona! and calendar adjustment procedure,
available in the statistical package S-plus,™ ~' 1o
these averaged bimonthly raw data points. Th-
resules from this procedure are called
“deseasonalised” dara.

To assess trends in the difference between
the intervention and comparison stawes, the
raw bimonthly darz poinzs for the intervenyon
group wars subtracted Tom thosc for the

3/6
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Figurc 1 Deseasonclised per capiea cigereite consumpiion for imiruention and comparizon
stares (excluding California).
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Figure 2 The thin linc is zive Zifference ir; raw per capila cigarene consumption bereween
Mrervenzon staws and compartion siazes (wicluding Califormia). Posizioe values indicate
lower consiamption in interoenzion state: than the comparison staies for that pertod. The
shick line is R smoathed diference (with 95% confidence limits) o per capua cigareste
consumption for the two sroups of states, Where tive loter corfidence linmt exceeds 2ero, the
Ziffersnce berzsen the oo Zroups of stazes is sigrificunt Gt PLy.05.

comparison group, a procedure that alse
directly removes most of the seasonal variation.
Finally, we used a smoothing algerithm (Loess
procedure from S-plus) which employs & boot-
smap procedure allowing 95% confidence
intervals (CI) w0 be calculsted for the
smoothed trend lines.™ Although data from
before 1989 were used to inerease the precision
of the estimates of seasonal variation. for the
calcwlation of Loess wends, the two groups of
states had identisul irends so these data are not
included in the figures.

For the analysis of the price data, we
computed the weighted yearly average
inflation-adjusted price/pack of cigarettes for
the intervention and comparison groups. The
weights were the state adult populatons, as in
the per cepita consumption analysis. Inflation
adjustments were to 1989 dollars using
regional consumer price indey adjustments
applied 10 the data from appropriate states.” In
addirion to examining the teends in price for
the interventon and comparison groups, we
plotted rhe percentage change in consurnption
versus the percentage change in price from
1992 to 1994 for ¢ach state individually. As
price is reported as of 1 November each year,

ID:3014368675
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we use the October—-l\"ovcm‘pcr per capita con-
sumpton data point for each state. We chose
this time interval because 1992 is the jast year
of the planning phase for the ASSIST states
2and 1994 is the last year price dartz was
available. The simple linear rcgression of
percentage change in price versus percentage
change in consumption was computed for each
group of states.

Results

DESEAYONALISED PER CAPITA CONSUMPTION
TRENDS

There appears 10 be no differ=nce in the desea-
sonalised per capita consumption data between
the intervention and COnILanson  groups
through ar least mid 1993 (figure 1). In 1989,
consumpuon in both groups was approx-
mately 12 packs per person per month and by
1991 it had decreased 1o 11 packs per person
per month. However, starting in late 1993, the
consumption trends start to diverge. The inger-
venuon states maintained a lower consumpton
rate through 1993, but the COMIPATISONn group
appears to show an increase in cogsumption.

CONSUMPTION DIFFERENCES BETWEEN GROUPS
Figure 2 shows the difference in raw per capita
consumpton (thin linej berween the intervens
ton and comparison groups. If there is no dife
ference between these groups of states, the dama
should show random fluctuation about the
zero difference Lae. However, beginning in
1993, there appears 1o be more positive than
néganve differences. The s:moothed difference
(thick line) in per capita consumption shows
that 1993 was the begianing of a consisteat
pautern of lewer per capita consumption in the
intervention states. By 1994, the lower limit of
die 95% CI for the smoothed trend is 2bove
the zero difference line, indicating that the dif.
ference between the two groups of states, is
statistically significant (P<0.05). At the begin-
ning of 1696, consumption in the intervention
group was about 7% less than that in the other
group.

CIGARETTE PRICE TRENDS IN THE INTERVENTION
AND COMPARISON GROUPS

The weighted average inflation-adjusted price
PeT pack for the interventdon and comparison
groups of sates was similar from 1989 to 1992
(figure 3). Both groups experienced a Zrop in
price from 1992 to 1993. By 1994, the price
pér pack eppeared to bavs returned o irs 19972
level in the intervendon group of stares,
although it was lower than the 1992 level in the
comparison group. Ia 1993 the inflaton-
adjusted price per pack for the intervention
group was 50.066 higher than the comparison
group, and this differential increased to §0.126
in 1994.

FRICE VERSUS CONSUMPTION CHANGES, 1992-1994
Figures 4 and 5 present the association
between the perceatage chaoge in the
inflation-adjusted price per pack of cigaremes
versus the percentage change in per czpite
consumption berween 1992 and 1994 for each
individual state. In the cotnparison group of

4/86
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Figure 5 The percencage charge in mpiasion-egdrusted
prweipack of cigarenes from 1592 to 1994 plozed cgams:
the parcenmiage change  per capizal siparsius consumption
Jor ASSIST srates.

stotes, the 1004 zeal piice of cigarertes 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 chiange in consumption was
—2.11(95% CI = —3.34 to =0.80).

Three intervendon startes show real price
increases beqween 1992 and 1694, and only
one had a price decrease of greater than [5%.
Ia each of the three intervention srates with a
pricc increase, consumpdon decrsasec as
¢xpected, In the 14 intervention states with s
decrease in price, 11 (76%) also had decreased
consumptcn. In the remaining three states, the
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mcrease in consumption was very small. The
slepe of the regression line was —0.38 (95%
CI= -087 1w 0.11) whick was not
significanty different from zero.

Discussion

Phase V dernonstration projects such as
ASSIST capnot  usualle  be randomised,
controlled trals, so it is important thar the
intervention group be simi'ar 1o the remainder
of the population on 1= major study measurcs
at the time iz 3s selected, There were no differ-
ences between the interventon and compari-
son groups of states in  either cigarette
consurpuon or cigarette price before state
selection  (1989-1990) and through the
planning phase (1991-1992) of the ASSIST
project. Thus, any differences observed are
unlikely te be gready influenced by selection
bias. .

Coincident with the beginning of the
ASSIST implementarion period in 1993, per
Capita cigarerie consurmption levels started o
diverge between the ASSIST and comparison
groups of states, bccoming statistically
significent in  1994. This difference has
persisted through to the beginning of 1996, at
which time consumption in the ASSIST states
was about' 7% below that of the other states. A
difference is also presenr wher Massachusetts
is excluded from the ASSIST interventon
group. Furthermiore, the slope of the regression
line in figure 1 with Massachasems excluded is
still not statistically different from zero, so the
conclusions of this report are unckanged.

One possible.explanation for the difference
in consumption between intervecdon stares
and the others is cross-border salc of cigarettes,
Cigarette companies have claimed that
increases in cigarette excise taxes will result in
peopl¢e buying cigarcttes fom neighbouring
states, All Somparison states (except Alzska
and Hawaii; border ar least on¢ intervention
state. Five ASSIST states (Massachusetts,
Michigan, New York, Rhode Island, and Wash-
ington) had price increases or greater than
50.15/pack in 1293 or 1994. In only one
neighbouring state, New Mampshirc, was there
an increase in consumprion during this time.
Thus, it is unlikely that the overall
consumption teends for the two groups of
states we analysed are greatly influenced by
crots-border purchasing, .

As merntioned previousiy, the ASSIST inzer-
venuon is a comprehensive tobaceo contro!
programme coordinated az the state leve] that
included guidclines for raising cigarerte excisa
taxes 2s ore method of reducing consumption.
However, onlvy about 40% of ASSIST states
were acrually able ro insrease taxes in 1993 or
1994, and in this same period, neazly a third of
the comparison stazes also increased their
tobacco taxes.” Most of these rax increases
were not reflected in long-ters increases in
real cigarette prices. In April 1993, Phillip
Morrls announcad an unprécedented 20%
reduction in the price of premivm cigarettes,
2nd other tobacco companies quickly matched
this.” This drop in the infladon-adjusted price
in both the INTEIVENTinn  a1d  ramnsriean
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groups of states is reflected in figure 3. This
price decline is responsible, at lezst in part, for
the first increase in the total American cigarerre
consumption observed in 1995 since the mid
1970s."* Figute 1 shows that the decline i
consumption was arrested in the ASSIST
states and reversed in the comparison srascs
after 1993, . _
Given the known relatonship between ciga-
rene price and sonsumption, that is, the price
elasticizy of demand, it is very likely that the
consumption differcnces berween the two
§roups of states were caused at lease in part by
the differences in price. However, our data
suggest that price may not be the only
influence on cigarette consumption in many
states. The slope of the regression line for pec-
centage change in prce versus percentage
¢hange in consumption was
differcnrt from zero in the compazison group,

group. Thus, compared with the other states,
price s¢ems to be a weaker cotrelate to
consumption in the ASSIST group, which sug-
8csts a role for other influences. Such
influences may be the resulr of other tobacco
cenol programme elements besides taxation
thar mav decrease tobacco consumption, As
mennoned earlier, these other policy areas
included worksite SIMOKINg reswrictions, mass
media campaigns, and smoking cessaton
programmes. In California, per capita cigarertte
consumption dropped when the increased
excise tax wenrt into effeet and then dropped
further when programmes supported by the
Oew tax revenue were implemented.* ¥ Furure
analysis will examine Patterns of consumption
in Massachusetts and other mdividual stares.
In additior to public health programmes,
Cigarette consumption is mfluenced by tobacco
company actions, including cigarerte marker-
ing. In 1993, tobacco companiss spent more
than $6 billicn on merketing and promorion,
compared with $1.9 billion g decade earlier.
The fact thar cigarertte CONSUMPLON 15 no
longer decreasing in many stares may be
related 1o this enormous marketing budger thar
dwarfs the budgets of Publicly fundeq tobacco
€onwroi programmes. In addition to these mar-
keting efforts, the tobacco industey has also
distupted the efforts of many state obaceo
control programmes apparendy to diminish
their effect,”” This interferen¢c may continue,

Ar the time it was conceived. ASSIST was

unprecedented in its magnitude and ambitious
godis. The consumption trends observed this
early in the intervention phase are very encour-
2ging. No tobacco contro] effore has ever been
associated with this level of difference in such a
large popuiation. Although conclusions from
these trends can only be tentative, one
plausible inference, which evidence from Cali-
fornia and Massachusetrs supporrs,”® ¢ is that
reductions in tobacco use in very large populs-
dons can be achieved through comprehensive
public health programmes,

Trir stucy was supporred by contrset 89.97672 from the Celi-
fornis Departmenr of Health Services, Tobacce Copmol
Secaon, 2ad by Conrraer CN-05295 from the Nationa! Cancer
{mynqute.
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