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Has the Calrfornra Tobacco Control
Program Reduced Smokrng’?

~John P. Prerce PhiD; Ei:zabethA Gilpin, MS; Sherry L. Emery, PhD:
Martha M. White, MS; Brad Rosbrook, MS; Charles C. Berry, PhD

* Context,—Comprehensive community-wide tobacco control programs are ¢on-

sidered appropnate public health approaches to reduce population smoking preva-

- lence.

Objective.—To examrnetrendsrn smoking behavior before, during, and afterthe
Califernia Tobacce Contro! Program,

Design.—Per capita cigaretie consumption data {1983-1997) were derived from
tobacco industry sales figures. Adult (=18 years) smoking prevalence data were
obtained from the National Health Interview Surveys {1978-1994), the California

- Tobacco Surveys {1990-1996), the Current Population Surveys {1992-1996), and

the California Behavioral Risk Factor Survey and its supplement (1991- 1997).
‘Trends were compared before and aiter introduction of the program, with the pe-
riod after the program being divided into 2 parts (early, 1989-1993; late, 1994- -1996),

Main Outcome Measures.—Change in cigarette consumption and smaking

- prevalence in California compared with the rest of the United States. :
" - Results.—Per capita cigarette consumption declined 52% faster in California in
. the eariy period than previously (from 9.7 packs per person per month at the be-
* ginning of the program 1o 6.5 packs per person per month in 1993), and the decling
was significantly greater in California than in the rest of the United States (P<. oo1). -
«in the late period, the decline in California slowed to 28% of the early program so -
‘that in 1896 an average of 6.0 packs per person per month were consumed. No _

decline occurred in the rest of the United States, and in 1996, 10.5 packs per per-

~ son per month were consumed. Smoking prevalence showed a similar pattern, but
“in the late period, there was no significant decline in prevalence in either California

.. orthe rest of the United States. In 1996, smokmg prevalence was 18. D% in Cali-
' fornia and 22.4% in the rest of the United States. '

Conclusions.—The initial effect of the program to reduce smokrng in California
did not persist. Possible reasons include reduced program funding, increased to-
bacco industry expenditures for advertising and promotion, and industry pricing and

political activiiies, The questlon remains how the pubiic health community can
. rnodn‘y the program to regarn its orrgrnal momentum. :
: JAMA. 1998;280:383-899

EARLY PUBLIC HEALTH spproaches

ta reducing population smeking preva-
lence emphasized interventions aimed at
individual smokers.! However, the re-
sults of numerous studies indicated that
too few individuals were reached for such

. astrategy to effect a measurable reduc-
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tion in population smoking prevalence.?
The varied éuceesses of several compre-
hensive, community and statewide to-

‘baceo control programs®” led to this ap-

proach being widely recommended as the
most appropriate way toreduce tobaces
use in the United States.?® Starting in
1989, the California Tobaceo Control Pro-
gram introduced the use of increased to-
bageo excise taxes to continuously fund
a large, coordinated statewide effort to

reduce the health costs assocmted with .

smoking.®

The voter initiative that led to the
“California Tobaceo Control Program
" clearly specified that the programtake a

“California Tobaceo Corral Program_—-Pierce etal B93

gleog'lctic Thls matferral
roscClad hy co
law [TiHe 17 U. s. ggc;regjht

multipronged or “shotgun™ approach to
reducing smoking. In addition to impos-
inganadditionaltax ($0.25 per pack), the
initiative mandated funding for mass
media antitobacco eampaigns, local
healthagenciesto provide technical sup-
port and monitor adherence to antismok-

“ing laws, community-based interven-

tions selected by a competitive grants
process, and enhancement of school-
based prevention programs. Addition-
ally, it mandated that the program’s ef-

_-Tectivenessbe evaluated.® In this article,

wereport the longer-term evidence that
the California Tobaeeo Control Program
affected smolking behavior.

One problem with assessing the effec-
tiveness of tobaceo control programs

- funded by cigarette taxes is that funding

for evaluation research, including popu-
lation surveys of smoking behavior, be-

comes available only after the first in-
. tervention (imposition of the tax) has -
_occurred. In the United States, surveil-
lance surveys have rarely had designs -

that provide precise enough estimates
of smoking behavior at the state leve] to

‘allow a sensitive assessment of changes-

in trends.” The research challenge is to
reach valid canclusions from the analy-
sis of preprogram trends derived from

. one set of surveys and postprogram
- trends from different surveys, Fortu-
- nately, another source of data is avail-

able from the collection of cigaretie ex-

cise taxes. Al states have such taxes,

and the sales reporting methods for tax

. assessment are uniform, If there is no '
major change in the average level of con-

sumpiion per smoker, trends in smoking
prevalence should mirror trends in ciga-
rette sales, which would increase the
confidence in conclusmns based on ei-
ther analysis,

Inthis article, we assess trendsm per

capita mgarette consurnption and adult
smoking prevalence in California com-

- pared withtherest of the United States.
The only previcus report of the longer--

term impact of a statewide tobacco ¢on-
trol program indicated that the program







“had an overall impact during its first’

* year of pperation.® However, the magni-
tude of this initial effect was not main-

tained over the next 4 years. A different

. pattern was ghserved for men and wom-

. en;therate of decline {trend)insmoking
. was greater only in men in the seccnd

period than it wasin the preprogram pe-

riod." Ifthelater trendisnotlargerthan

hepreprogramirend, then the program

- can be considered o have lost its effect.

- Sheould an ongoing tobaceo control pro-

gram lose its effect, a careful examina-

tion of the pessible reasons is essential
so that appropriate revitalization mea-
sures can be taken. Also, it must be con-
_sidered that counterstrategies used hy
. the tohaceo industry may play arole in
diminishing a program’s efféctiveness.

METHODS )
~Cigarette Sales (Consumption)

The Tobaccoe Institute reports on-
monthly tax payments from all packs of

cigarettes removed from wholesale
warehouses to retail outlets for sale
within each state.”? Data from February
1983 through March 1997 are included in
the present analysis. 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. Decade census population

data were assummed to reflect the popu--
. lation on:April 1,1980, and April 1, 1990,
Supplemental estimates reported from

the Current Population Surveys were
assumed to reflect the population as of

July 1 of each year.** Toobtain monthly -

estimates of state populations, we inter-

- polated regression lines fitted to the -

yearly census data. Since retail outlets

appear io stock up in the last month of

.both the fiseal and calendar years;, we

- removed this source of variation by con--

sidering bimonthly averages (for De-

*" cember-January, February-Mareh, ete).”

The per capita consumption represents

" the average number of packs removed

from wholesale warehouses during a 2-
-rnonth peried divided by the pepulation
estimate for the midpoint of the particu-
lar time interval, To further desezson-

alize the data so that trends over time
become more apparent, we applied the.

SABL procedure (available in the sta-
tistical package S-plus®™®) to the bi-
monthly data. The SABL procedure pro-

- vides robust estimation of seasonal and
trend components of 2 time series, pos- |

sibly in the presence of nonadditive ef-
. fects.®® This procedure was used for both

California and the rest of the United-

. States to produce smoothed time-series
trendlinesindicating changes over time.
. A plecewise linear spline regression

datato further guantify treﬁds. Tndicator

variables were includedto account forthe
-effects of the 6 himonthly timé points..

- This model allows for changesinthe slope

_at defined points of time.*"** The first ecut -
“point was defined as January 1989, when

the additional excise tax was impesed in

" California. The deseasohalized trends

" test vielded a P value for differences in. -

suggested that 2 second eut peint oc- -

curred. in California in mid-1994 and inn

- therest of the United States in mid-1993,
so January 1994 was used to make the

analyses consistent. A 2-tailed statistical

slope from one period to the next. Alse,
from computed SEs for the piecewise
slepes, a 2 statistic could be computed to
assess {2-1afled) differences in slopes be-
tween California-and' the rest of the

United States,

- Smoking Prevalence

Surveys.—Smoking preva]ence esti-

_mates were obtained from several dif-

ferent population-based surveys con-
ducted nationally and in California

- These differed considerably inthe meth-

ods used, including sample selection,

. survey mode (face-to-face or teiephone),

smoking status guestions, respondents
(self or proxuy®), and sampling variabil-
ity. These issues made ecombining all the
survey estimates and examining trends

.over time problematie. Therefore, the
"data from each survey type were first

examined separately to establish that

they were not contradictory to each .

other; then they were combined in an

. analysis similar to the one used for per
_«capita consumption.

Since 1965, the National Health Tnter-
view Surveys (NHIS) have been the sur-
veiliance system of choice for smoldng
prevalence in the United States.10% Al
though the NHIS provide only estimates
at the regional level, California is the larp-
est state in the Western region. Thus, the

- NHIS sampie sizes for California smol-
-ing prevalence estimates are reasonably

large. The 1978-1994 NHIS were used for

" an initial assessment of preprogram and

postprogram smoldng prevalence trends
in Californiz and the rest of the United
States. The NHIS conducted before 1978
were excluded, either because they didnot
incinde persons as young 23 18 years (1976
and 1977 surveys) or because smoking sta-
tus information was missing for more than
1.5% of respondents {1974 survey). The
1992 NHIS was excluded because it was
cancelled suddenly at the midpoint of field-
work with unknown consequences to re-
sponse rate and representativeness. The

_paucity of data points after the start of the
_alifornia Tobaeco Control Program re-

suits in: insufficient statistical powerto pre-
cisely evaluate changes in trend or to com-

“pare California with the rest of the United
.States. Nevertheless, we used the piece-

wise linear regression approach to deter-

*. mine whether these data appeared con-

sistent with the postprogram change in
slope identified from the per capita con-
sumption data.

Since 1989, there have been several

: large-scalepopulatmn surveys conducted

Table 1.—Survey Data Used for Analysis of Smoking Prevalence (Samples Sizes and Heﬁponse Rales)*

NHIST

) ) . ' BRFS/’ CPS
| 1 CTS - GATS © -y _ A 1
United Skales— 1 T 1 United States—
Year ‘California . California Californla California - California California
1978 178 . 10398 ‘ ;
. 1878 2578 21535
7 1880 1112 9303
- 1883 2308 20100
1985 3572 30058
1987 - 5064 A5 059
1988 5030 39203 Ve
1880 4898 36208 65138 {75)
1991 . 5747 39028 B 2995 (80§ ¥ L.
1892 ... .. 21872 (73} 3982 (82) (September) BOB1- 97 B56 {89)f
. 1893 2668 18360 B3268 {70) 7371 (BO} {January) B272 496 637 [89)
1993 ‘ {May) B151 9€ 769 {86)
1994 2382 17356 B169 (62) L -
1995 ’ Ca 8207 (53) [September) 5066 77570
1986 78337 (53).  B165 (49) {January) 5780 68375
1996 ) [May) 6041 70164

N _ model was applied to the bimonthly raw

894 UAMA, September 9, 1998—Vol 280, No. 10

*NHIS indicates National Health Imerview Surveys; CTS, California Tobaceo Surveys; BRFS, Behaviorat Risk
Factor Surveys, CATS, Callfornia Adull Tobacce Survays; and GRS, Current Population Surveys. Elipses indisate
data not appiicable. Numbers in parentheses are response rates in percent, where available,

TAlthough not published, the NHIS ctaim a response rale exceading 86%.

+For CTS, this is the number of screening interviews completed as & percentage of all households targemd
(including telephone numbers for which it was unknown whether the number was that of a residence or a business).

§For BRFS#CATS thls is the product of the househnld response rate {see CTS} and the Inerviewee respanse

- rate,

For CPS this i§ the percentage of respondents targeled for smoklng supglement inlerviews for whom the interview

was cnmpleted Far smoking siatus, the response was higher because proxy information is included,

-, California Tobacco Contral Prograrr}—;Pierce eta
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Figure 1.—Trends in monthly ﬁér capita adult {218
years) cigarelte consumption in California and the

. rest of the Uniteg Siates.
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Figure 2,—Trands in adult {=18 years) smoking
prevalence in California and the rest of the United

. States from Nationa! Health Interview Surveys data. -

Error bars indicate SEs. - o

Table 2.—Summary of Decreases in per Capita Cigasette Consumption*

" were estimated from piecewise iinear model,

.t 1P<.01, California vs the rest of the Uniled Siates,
$P<.001, Calitornia vs the rest of the United States.
", §P<.001, change from previous period. Lo

" inCaliforniz ona periodic basis, The Cali-

fornia Tobacco Surveys (CTS) were the
largest of these and specifically fanded to
evaluate the California Tobaceo Control

+Program. To date, they have been con-
~ ducted in 1990, 1992, 1983, and 1996. The

. CTS are random-digit-dialed telephone

surveys of households in California 22 A
brief sereening interview was conducted
“with a household adult to enuwmerate al!

- residents and to obtain demographic in-

formation, inchnding age and smoking sta-
tns. Both self and proxy data from the
sereening interview were inciuded. The
Behavioral Risk Factor Surveys (BRFS)

“ have been conducted in California every
year since 1984 2 Beginning in 1991, the
sample size was increased, and quality -

" control procedures were established (us- ..

. ing California Tabacco Control FProgram

funds) to make this survey a potentially
useful tool for assessing trends. Begin-

ning in 1983, a special smoking supple-
ment {(modeled after the CTS), the Cali-

fornia” Adult Tobaceo Surveys (CATS),
- wasattached to the BRFS. Finally, the
national - Current Population Surveys.

(CP8),*® conducted in September 1992,

January and May 1993, September 1995,

and January and May 1996, were de-

" JAMA, September 9. 1998—Voi 260, No. 10. -

) . California Rest of the United States
I — I T =
Rate of Dacline, Rate of Decling,
Perlog Pack {SE) Packs/ma Pack (SE) Packs/mo
- Pre-1888 (preprogram) —0.421 {0.63) 9.7 ) ~0.36{0,02) = 12.5
. 1988-19¢3 (early period) —-0.64%§ (0.03) 6.5 -0.42 (0.03) 10.4
" 1994-1296 {late period) —0.17%§ {007} 6.0 0.04§ (0.08) : 105

.sig'ned to provide state-specific est-
mates. The 1985 and 1985 CPS also had
smoking-status questions, but-these data

were missing from more than 1.5% of re-

spondernts, so they were not included in
our analyses. The various surveys with

- sample sizes and response rates {(if
. lmown) are summarized in Table 1.

Smoking Status.—Respondentstoall

- surveys were asked if they (or the per-
~son they were responding for) had

smoked at least 100 cigarettes in their

- lifetime and whether they smoked now.

In a few of the more recent surveys
- (NHIS since 1998, CPS since 1992, and
BRFS/CATS since 1994), respondents .

were asked if they currently smoked

“'everyday,” “some days,” or “not at all.”

The everyday and some days smokers
were considered to “smoke now.” The
CTS computed smoldng _prevalence

based oh the smoke now question, The _
other surveys also required that smok-

ers report smoking at Jeast 100 ciga-

-Tettes in their lifetimes before being
“asked the current smoking questjon,

Weighting and Variance.—Survey

‘weights, provided with each of the data
- sets, were constructed to agcount for the
_probability that an individual is sampled -

' Califomie Tobacco Control Program—Pisrce et-al 895

‘rest of the United States. Before the
. California Tobaceo Control Program be-

- —0.42t0 ~0.64 pack (P<.001) or by afac-

I I LU DL ey

znd to adjust for differential nonre-

- sponse using poststratification proce-
- dures. The poststratification proce-
 dures for the various surveys were based

on different demographic subgroups, and -

population totals for these subgroups

_were from different years. Because the -

demographics of the population changed

- between 1978 and 1996, data from'each =

.. - survey were standardized (direct method

. for weighted prevalence) according to
- - sex, age (18-29, 30-39, 40-49, 50-59, and -

=60 years), race (white, nonwhite), and
educational level (no college, some col-
lege). Variance estimates were gener-
ated for each estimate (data availabie

“from the authors) so that 95% confi-

dence intervals could be computed and
so that rates of change in prevalence es-
timated from each survey during the
postprogram period could be evaluated

- (data available from the authors).

Finally, once it was established that
trends from the various Burveys were

- not contradictory, all the data were com-

bined into one piecewise linear regres-

sion analysis, using the same model form -~

as for the per capita consumption data.

This analysis, though still problematic
- for all the reasons discussed above, pro-

vides & summary of the prevalence

. -trends that can be examined against the
. -ber capita consumption data. :
" *The per capita adult (=18 years) cigaretle consumptionin Deceraber | 298, Decarmnber 1993, anq Decamber 1995 ' R . -

“ RESULTS .

Per Capita Cigarene Consumption '

Figure 1 shows the bimonthly raw

- data, the SABL deseasenalized trends,
and the fitted trends from the piecewise.
linear medel for monthly percapita ciga-

rette consumption in California and the

gan, theannual rate of decline inmonthly

. per capita cigaretie consumption was. _
~042 pack, which was significantly
{P<01)morerapid (morenegative)than .

the rate of decline of ~0.36 paci in the
rest of the United States. From January
1989through December 1993, the annual
rate of decline in monthly per capita con-

sumption increased significantly (be-. . ‘

came more negative) in California, from

tor of 52%. There was a slight but insig-

nificant inerease in the rate of decline

during this period in the rest of the

United States. The rate of decline was

significantly (P<.001) greater in Cali-

fornia (by 2 factor of 52%) than in the
- rest of the United States during this pe-
riod. These resuits are summarized in .
- TableZ. FromJanizary 1994 through De-

cember 1996, the annnal rate of decline
in monthly per capita consumption

changed significantly (P<.001) in Cali-
forniato -0.17 pack, which was only 28%_
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"ary 1989 through December 1993 and

. the annualrate of change inmonthly con-
-pack), which was a significant change

* rate of decline in California, although
" sentially zero decline in the rest of the

“nia Tobacco Control Program began,

‘States, by a factor of 22%. In December

- 18946, the per capita consumption of 6.0.

- . packs was 43% less than the 10.5 packs
".-seen in the rest of the United States..
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4 . Figure 4.—Trends In adul (=18 years) smoking
ing prevalence in California from California Tobacco
Surveys (CTS) data. Middle, Behavioral Risk Fac-

States computed from all survey sources combined,
tor Surveys and California Adult Tobacce Surveys : : .

" {BRFS/CATS) data. Bottom, Current Popuiation

Surveys (CP8) data. Error bars indicate 95% con-
hdence lmervals .

:Tahle 3.—~Summary of Decreases in Smoking Prevalence™

California * Rest of the Unhed States .

- IHale of Decline, ) Smoking IRale of Decline, . Smoking !

Period -~ " % {SE) Prevalence, % - % (SE) Prevalence, %
Pre-1888 (preprogram) =074 (G.12) ' 253 ~0.77 (0.09) 26.2
-1889-1993 (eerly period) - =1.061% (0.17) - A ~0.57 (0.14) 23.3
" 1994-1996 (late pariod) 0.01% (0.21) 1B.0 ~0.28 (0.26)¢ 22.4

*Aduft (=18 years) smoking prevalence in December 1988, Decernbe: 1283, and Deuember 1 996 wera astimated

__irom piecewisa lingar modei,

+P<.05, Callomia vs the rest of the United States. .
:tP< 001, change from previous pennd ’

- Cigarette Smoking Prevalence «
Change From Preprogram.—The
- NEIS data fromn California and the rest
of the United States are presented in

,bf the tate of decline identiﬁed for Janu- .

only 40% of the preprogram rate of de-
cline. In the rest of the United States,
sumption halted altogether {only 0,04 niabefore the start of the California To-
_ baceo Control Program was -0.72% (SE,
from the earlier period:{(P<.001). The .
. cally different from the rate of deeline in
considerably diminished, was still sig-
nificantly (F<.01) greater than the es~  -0.79% (8E, 0.10%) per year. After 1988,
therate of decline in California increased
_(more negative) to -0.98% (SE, 0.35%)
. peryear. This 36%increaseintherate of
decline was not statistically significant

“ because there were too few estimates to

- provide sufficient precision. In the rest
-of the United States, the rate of decline
was —-0.42% (SE, 0.20%) per year, but

- the decrease {(Jess negative) from the
eariier rate of decline was zlso not sta-

United States for this period.
In December 1988, before the Califor-

monthly per capita cigarette consump-
tion, 8.7 packs, was less than the 12.5
packs for people intherest of the United

| 896 JAMA, September 8, 1998—Vol 280, No. 10
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. prevalence in California and the rest of the Unitec’

" Figure 2. The rate of decline in Califor- -

0.19%) per year, which was not statisti- .

* therest of the United States, whichwas

" tistically significant. The overall rate of

decline in the rest of the United State
from 1978 to 1994 was ~0.67% (3IF
0.07%) per year, and in California it we
~-0.79% (SE, 0.11%) per year.
Changes During Program Period.-
Figure 3 gives the standardized smokin

-prevalence estimates with 95% conf

dence intervals from the various survey
conducted in California in the postpre

R gram period. The top panel presents CT
. estimates. The decline (=95% confident

interval) from 20.9% + 0.5% in 1990 t

. 18.9%=0.5%1n 1993, ~0.85% = 0.30% pe

year, was significantly greater (P<.00]
thanthe rate efdecline of —0.22% = 0.17¢
per year from 1993 to a prevalence ¢
18.1% =0.4% in 1996. :
The middle panel of Figure 3 shows th
standerdized. smoking prevalence est
matesfromthe BRES/CATS, In1991, th
prevalence estimate was 20.5% + 1.69

. whichdecreased to 17.6% + 0.8% by 199

this represenis a rate of decline ¢
—-0.99% x 0.59% per year. By 1996, th

. prevalence. estimate was 18.5% + 0.9
"which was a rate of increase «

0.47% +0.60% per vear from 19%4. Th
difference between the rate of decline i
the early period and the rate of increas
in the later period was statistically sig

-nificant (P<.001).

The bottom panel of Figure 3 shows th

- - standardized CPS data for California. Fo

- ‘example, smoking prevalence wa
 18.7% + 1.1%in May 1998 and 17.5% + 1.1¢
in May 1996, which represented a rate ¢

change of -0.38% = 0.556% per year, whic
was not statistically different from zer
In summary, the CTS data indicate

. slowerrate of decline in the later perio

as compared with the earlier penod th

"BRFS/CATS indicate a decline in th

earily period and an increase in the late

- period, and the CPS showed no signif

cant change in the later perjod. -
Combined Analysis.—Since _dat
from the California surveys did not con
tradict the observationthat a decline o¢
curred in the early period that was no
maintained later, the data from all ¢
them, ineluding the NHIS, were com

_ bined into a single analysis similar to th

one performed on the per capita cigs
rette consumption data. Figure 4 show
all the data points and the resulting fit
ted regression lines, and Table 3 pre

- sents the rates of decline and prevalenc

estimates derived from the model. Be
fore the California Tobacco Control Pro

© grambeganin 1989, smoking prevalenc

declined at about the same rate in Calj
fornia (-0.74% per year) and the rest ¢
the United States (~0.77% per year). Th

~ rates of decline were not statisticalty dif

ferent, but prevalence in California wa

. ‘below that for the rest of the Unites

States. The rate of decline increase

(became more megative) significantl;

Calfomia Tobacco Control Program--Piérc_e et:




Table 4.-——Funding for the California Tobacce Control Prbgram and the Advertising and Promotion of Cigarsttes in California®

) Expenditures Targeted at'Tebaceo Use in Californis, $ Milliohs®

Fiscal Year

[ - 1 Total,

Budget Category © 19891880 1980-1801 1591-1652 1992-1993 1B883-1904 © 18994-1385 1995-1988 1889-1086 -
- Mass media 4.3 14.3 18.0 15.4 12.8 - 12.2 8& 91.7
. Local lead agency 358 - a5.4 14.5 N 17.8 - 135 16.4 10.2 143.4
’ Competitive granis 3.3 49.7 1.1 27.5 181 10.8 9.7 7.3
Lozal schools 32.8 - 328 24.3 233 18.8 16.8 15.3 164.5
. Actual Tolals 85,8 132.0 55.9 840 R 1 B 56.3 41.8 516.9
' ’ Expenditures by the Tobacte Indusiry in Calliornia, § Millians® . ‘ :

Catendar Year .
. T — 1 ) Total,
Budget Category 1988 1989 1991 1982 1803 1994 1895 1888-1995

- Advertising 111 114 112 99 94 89 ] 701
Incaptive 1o merchants 100 102 18" 151 156 168 . 187 980
Promotionel items 122 149 207 252 332 210 201 1473
Other . 28 34 31 22 22 17 19 173
Totals : 381 395 466 524 E04 484 480 3327

*Data are from Bafbach e a®' and the US Federal Trade Commission. Dollar amounts are not adjusied far inflation,

(P<.001)in California after the program
‘began, whereas in the rest of the United

States it did not. As a result, the rate of

decline from 1989 through 1993 was sig-
nificantly greater (P<.05) by & factor of
nearly 90% in California (-1.06% per
year) than in the rest of the United
States (-0.57%per year). After 1993, the
rate of decline in California and in the

. rest of the United States was not signifi-
" cantly different from zero, and in both
“instances, the change in the rate of de-

cline was significantly less (P<.001)than

the United States. However, from 1994
through 1996, there was no identifiable
decline in smoking prevalence either in
California or the rest of the country. In _
Califernia, smokers may be reducing
their consumption rather than quitting,

while it appears that in the rest of the

United States they are doing neither.
‘Itisimportant t6 the future of tobacco

-eontrol in general and to the California

Tobaceo Control Program specifically to

hypothesize why the loss of the early

. Program success occurred. Additional

inthe preceding period. Obvicusly, these

preprogram rates of decline.

- late program trends were less than the

From the fitted model (Table 8), adult " .
smoking prevalence in December 1988

. was 11% lower than in the rest of the
- United States, and by December 1996 it. -
" was 20% lower. ‘

' COMMENT

~Analysis of trends in ner capita ciga-
rette consumption indicates that the

start of the California Tobacco Control

analyses will be required to fully under-
stand the influences of various factors.
Did the program lose its effectiveness

because ii failed to introduee new and -

Innevative approaches to interest the

“population in tobacco control, or did it
suffer from countermeasures used by - .
the tobacco industry? The fact that the

tobacco industry lowered prices for pre-
miwm brands of cigarettes in 1993% could .
be at least partly responsible. Also, it is

possible that, lower funding for the To-

. baceo Control Program or increased ex-

Program in 1989 was associated with a-

50% more rapid rate of decline that was
unigue to California. After 1993, the rate
of decline in per capita consumption in
-Califcrnia slowed to less than one third

‘Finally, the tobacco industry engagedin

of the rate observed from 1989 through

1993 and to less than one half of the rate

“.of decline observed before the program

began. However, this post-1998 rate of

decline was still significantly more rapid
in California than in the rest of the
United States, for which the decline in
consumption halted. . -

The smoking prevalence trends from

the combined survey data are fairly con- |

- strategies that were emphasized during .

sistent with the changes observedinper .-

Drogram was associated with a 86%.in-
crease in the rate of decline of smoking
prevalence, which was nearly twice the

- rate of decline identified for the rest of
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" . capita consumption. The initiation of the .

‘penditures by the tobacco industry for

advertising and promation played z role,

a variety of politiesl activities, which
may have influenced thelevel of commit-
ment of the state administration and leg-
islature to the California Tobacce Clon-
trol Program. These possibilities will be:
examined in some detail below.

There were several tobaceo control

the early phase of the California Tobacco
Control Program. One was support for the
adoption of ordinances at the local level -

. that restricted or banned smoking in in-

door workplaces snd public places. The -

percentage of indoor workers repoerting

smoke-Iree workplaces increased during

. the early years of the program but con-

tinued to inerezse evenmore later 2 Cali-
fornia Assembly Bill 13 was enacted in

January 1994, and it prohibited smoking

_statewide in 1995 in al) indoor work- -
places except bars, taverns, and casinos.
If smoke-free workplaces encourage -

smokers to reduze their consumption or
quit, the effect on per capita consump-
tion and prevalence should have heen evi-

.dent throughout the entire program pe-
_ried. Another important element of the
. very early California Tobaeeo Control Pro- -

gramwas a well-funded and effective me-

. dia campaign.” Antismoking televisionads . -

 focused on the duplicity of the tobaceoin-.

- dustry and the dangers of secondhand to-
.. baceo smoke. Funding for the media cam-

paign was vetoed by the governor in 1992
and later restored,® but it was rein-
stated at a lower level than previcusly

(Table 4), Algo, the administration has . _
-been accused of “watering down” the an- -

tismoking advertising.®

Economic theory and empirical data
‘have suggested that cigarette price is a

major determinant of smoking behav-

~ior.®® However, recent data suggest

that when tobaceo cont#ol programs are

in place, the price elasticity of demand

may be altered (S. Emery, E. A. Gilpin,
J.P.Pierce, unpublished data, 1998).% In

11 of the 14 states that participatedin -
the American Stop Smoking Interven-

tion Study (ASSIST), where there wasa
decrease in the real price of cigarettes

from 1992 to 1994 (which spanned the -

date when the tobacceo companies low-
ered the price of cigarettes), per capita
cigarette consumption did not increase
as economic theory would predict.® In
the remaining 8 ASSIST states, the in-
crease in ¢consumption was very mini-
mal. In the non-ASSIST states (exclud-

ing California), all showed a decrease in’

the real price of cigarettes from 1992 to
1994, and over half showed the expected

increasein per capita consumption. Are- -

cent analysis of changes in cigarette

priceand per capita consumptionin Cali-
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", fornia showed that when the excise tax -
inerease went into effect the percentage
capita eonsmmpiion -

change -in per
" (12.2%) closely matched what economic

. theory would predict from the resultant -
-. change in cigarette price (11.8%) (5.
- Emery, E. A Gilpin, J.P. Pierce, unpub--
.. lished data, 1998). The increased tax was -

“the first elem_ent of the Califernia To-
" bacco Control Program impleriented,

- and as additional programs were intro- -
-duced, the expected relationship be- -

tween price and consumption disap-

" peared. Importantly, per capita con- .

sumption decreased 8.5% from 1993 to

' 1994, when the price decrease would .

have predicted a 4.9% increase. The
price of cigaretties has remained stable
from 1983 through 1996, These results
suggest that price alone cannot be re-
sponsible for the loss of effect of the Cali-
fornja Tobaceo Control Program.

The level of funding for the California

- Tobaceo Contrel Program has varied.

© overthe course of the prograim.® Expen-
diture dataforthe Health Education Ac-
" count (which funds the Tobacco Control

- Program) are shown in Table 4 (top) for

- the line items of mass media, local lead
‘agencies, competitive grants and school
- programs, and other expenses.®! The
* funds.allocated for administration and

evaluation, which averaged about 5% of
" the total budget each year, are not in-
cluded. There is variation over time,
“which suggests that money from 1 year
" was brought forward to the next, par-
"tieularly in the category of competitive

. grants. Fromfiscal year 1989-1990 tofis-

cal year 1992-1393, the average annual

* ,.expenditure was $85.5 miillion, or $3.35 .

per capitaperyear. (conmdenng a popu-

lation of 25,5 million people in California

" >12 years old). However, beginning

-, with fiscal year 1998-1994, there was a

"marked reduction in program funding.
- -The annual average was $58.0 million, or

i $2.08 per capita, which was a reduction

- of 40% from the early years of the pro-

gram. This reduction in the level of ef-"

fort aimed at reducing smoking in Cali-
.fornia is a poesible explanatlon for the
" “loss of program effect.

-Coneurrent increases in the amount of

‘money the tobaceo industryspent to pro-
motecigaretie use mayhave exacerbated
the problem. Thelower portion of Table 4
shows the estimated amount spent for
each of several line-item categories as

" reported to the Federal Trade Commis- .
sion.® Traditional print media and bill-
board expenditures constitute the ad- -

vertising category. We combined the
- categories for “eoupons,” “retail value

-added,” and “specialty item distribu-
tion” into one category labeled “proma-

- tional items.” The category “Incentives
to. merchants” includes the Federal

Trade Commission category that they

designate as “promotional allowances,”

. which covers expenditures to encourage
wholesalers and retailers to stock and -

promoteparticular cigaratte brands. We

assumed that the tobaceo industry did .
 not specifically target California with its

marketing dollars and that Californiare-
.ceived a share of the industry’s national
" promotion and advertising effort in pro-"
‘portion teits popilation (approximately

10%). This assumptionis likely tc be con-

“ servative, since the tobacco industry -
may have specifically increased their -

promotional effortsin California to coun-
teract the Tobacco Control Program
when there were early indications that it
wzs having an impact.™ Furthermore,
the data on expenditures for advertising
and promotion are for manufactured

cigareties only and de not include other

tobacco products, such as cigars. The
amount spent on advertising has de-

creased over time, but the amount spent

onincentives tomerchantshasinereased

.. markedly, as has the budget aliocation
for promoticnal. items. From 1989 to

1993, it is estimated that the tobaceo in-
dustry spent an average of $437 million
annually, or $17.14 per capita, in Califor-
nia; thereafter, it spent an average of
$525 annually, or $20.59 per capita, an

. increase of 20% from the earlier period.
“In the earlier perjod, the industry out- -

"' spent the program by approximately $5
to $1 ($17.14 to $3.36 per capita), and in

the period from 1993 to 1996, it outspent

| the program by nearly $10 to $1 (320. 59
‘to $2.02 per capita), j
" The cuts made by the administration L
and legislature inthe California Tobaceo
" Control Program budget appeared to be
about the same in each budget category
" of the Health Education Account, ex- j
- chusetis (1993), Arizona (1995), and O
-epon (1996). Furthermore, the Robe

ceptin 1995-1996, when the expenditure

- for the media program was halved. The
decision by the administration to divert -

funding for the program couid not have
been justified on the basis that the pro-
gram was considered to be performing

- above expectations. The 1993 interimas- |
sessment of the program suggested that -

since early indications demongtrated
thattheprogram was having an effect on
smoking behavior, this effect needed to

" be increased by 50% more in order for

the program to meet its goal for the year

" 2000 The goal was to decrease adult

smoking prevalence by 75% within a 12-

year period. Further, the decisiontore-- |

duce expenditures for the program was

made in-the face of active lobbying by -

health advocacy organizations and law-

. suitsagainst the administration brought
by the American Lung Association,

Americans for Nonsmokers’ Rights, the
American. Cancer Society, and the

) Americ_zm Heart Association.

Recently, 2 set of internal memoran
from the Tobacco Institute surfac

" These internal memoranda, written

1890, outlined a strategie plan for co
batting the California Tobaeco Cont:
Program.® The plan called for lobbyi
the California legislature to interve
encouraging and supporting minority «

_ganizations to oppose the program, e
“vincing the health services director
. pall ar modify media messages that

flected poorly on the industry, and ¢
couraging the governor to interce
against the program. There is eviden
that these strategies were used and r
Wwith some suecess. As mentioned pre
ously, the governor intHally vetoed t
medjabudget in 1992, although he recc

-sidered following mgmﬁcant public pre

sure.® Antismoking media funding w
reduced by 50% for 1885-1996, ar-d an
Industry media spots were short-livec
Furthermore, tubacco industry campai
contributions to legislature candidats
other elected officials, political partic
and political party committees total
over $1.5 million in 1995-1996; this wa:

T0% increase compared with the level

such contributions in the 1993-1994 el¢
tion cycle® On a per legislator bas
members of the California legislature »

~celved twice as much money as did me
. bers of the US Congress, even thou;

California is not a tobacco-produci

state® The slowing of the decline
_-smoking in recent years may well be
* result of these political connterstrategl
by the tobaceo industry.

The California Tobacco Control Pr
gram bas confirmed findings from es
lier siudies®” that large health prom

- tion programs can have a major infl
ence -on smoking behavior. Simil

programs have been initiated in Mass

‘WoodJohnson Foundation and the Ce

- ters for Disease Control and Preventit

have provided limited supportforthe d
velopment of similar tebaceo control pr
grams in other states ¥ Only the rel

- tively well-funded Massachusetts pr

gram® has been in effect long enough
potentially confound the resuits-of o
analyses. However, Massachusetts re
resents a small percentage of the T
population, so it was not.surprising th
areanalysis ofthe data withoutit didn

- change the results.

In conelusion, the California Tobaci

~ Control Program clearly Jost its origin

positive effect on reducing smokin
which must be of considerable conce:
to the public health movement. In th

" article, we have discussed some of t}

factors that might have beén associate
with the loss of effect. The Tobaeco I
stitute memoranda® revealed that tt
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tobacco ndustry decided early on to ag-
tively oppose any potentially effective

tobacce control efforts, Traynor and

Glantz* and Helsner and Begay® have

outlined the political difficulties faced in
devaloping and maintaining an effective
‘tobaceo eontro! program in such a cli-. _
~‘mate. Despiteactiveindustry opposition .
-and political influences, it is urgent that”

the public health community determine

how the California Tobacco Control Pro-
gram can be modified to regain its origi- .

nai momentum. -

" Preparation of this article was supported by fund- E
ing from the Cancer Prevention Research Unit,

National Institutes of Health grant CA7T2002,
funded by the National Cancer Institute, Bethesda,
Md. Data for the CTS were collected under contract
56-23211 from the California Department of Health
_-Bervices, Tobaceo Control Section, Sacramento, Dy

Pierce is supported in part by an Established o

vestigator Award from the American Heart Asse-
ciation. .
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