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We used the previously validated
IMPACT coronary heart disease (CHD)
mortality model to estimate the
CHD deaths attributable to reduc-
tions in smoking prevalence fol-
lowing the introduction of the Mass-
achusetts Tobacco Control Program
(MTCP) in 1993. A 29% and 31% de-
cline in smoking prevalence and
CHD mortality rates occurred, re-
spectively (from 1993 to 2003). A
total of 425 fewer CHD deaths,
which generated approximately
3365 extra life-years, were attribut-
able to decreased smoking preva-
lence. With these results in mind, a
comprehensive tobacco control pro-
gram should be sustained and sup-
ported. (Am J Public Health. 2008;
98:XXX-XXX. doi:10.2105/AJPH.

Monitoring and evaluating of comprehen-
sive tobacco control programs such as the
Massachusetts Tobacco Control Program
(MTCP) can provide valuable data and evi-
dence to support the health effects of re-
duced tobacco use on a population basis.
The MTCP, funded by a 1992 ballot initia-
tive that launched a statewide program
through a special cigarette tax, has had a
dramatic effect on adult smoking prevalence
since the program’s introduction in January
1993." Therefore, the population health im-
pact of the MTCP on reducing coronary
heart disease (CHD) death rates is an impor-
tant issue for which we provide new quanti-
tative analysis.
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METHODS

We used a previously validated dynamic,
comprehensive CHD mortality model, the
IMPACT model, to determine how much of
the CHD mortality decline in Massachusetts
between 1993 and 2003 is attributable to re-
ductions in smoking prevalence (for smokers
aged 25—84 years). CHD mortality was de-
fined using the International Statistical Classi-
Sfication of Diseases, 9th Revision (ICD-9) codes
410 to 414.” Details of the IMPACT model
are published elsewhere.>* This model, re-
cently applied to the US population,” estimates
the independent effect of each of the cardio-
vascular risk factors, including smoking preva-
lence on CHD death rates. We also deter-
mined the number of extra years gained from
such fewer CHD deaths and the projected
number of fewer CHD deaths by 2010.

The population-attributable risk (PAR) per-
centage was used to determine the indepen-
dent effect of changes in the prevalence of
smoking. PAR was calculated conventionally as

(1)

where P is the prevalence of smoking and RR
(obtained from the INTERHEART study®) is
the relative risk of death from CHD associ-
ated with smoking, similar to the methods

[Px(RR-1)I/[(1 +P)x (RR-1)],

adopted in a recent US study.” The number
of CHD deaths prevented because of reduc-
tions in smoking prevalence was then esti-
mated as the number of CHD deaths in 1993
(the base year) multiplied by the difference
between the PAR in 1993 and in 2003.

Annual age and gender-specific smoking
prevalence data were abstracted from the
Massachusetts Community Health Informa-
tion Profile” using the Massachusetts Behavior
Risk Factor Surveillance data, and were stan-
dardized to both age and population esti-
mates using the year 2000 US standard pop-
ulation. Only regular smokers who smoked
everyday were included in the analysis. CHD
mortality data were obtained from the Sur-
veillance, Epidemiology, and End Results
database.®

RESULTS

Between 1993 and 2003, CHD mortality
rates declined 31% among persons aged 25
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to 84 years, from 199 deaths to 137 deaths
per 100000 persons per year (total observed
CHD deaths: 1993, 7710; 2003, 5789.) Reg-
ular smoking prevalence for the same popula-
tion declined by almost 29% overall (from
20.5% to 14.5%). Figure 1 shows CHD mor-
tality rates and smoking prevalence in Massa-
chusetts for both genders from 1993 to
2003, with women in general showing rela-
tively low rates. Using the 1993 CHD mortal-
ity rates as our baseline, we found that ap-
proximately 3030 fewer CHD deaths
occurred in 2003 (expected deaths, 8821;
observed deaths, 5789). Based on the PAR
calculation, approximately 425 (minimum=
325; maximum="735) CHD deaths were
prevented because of decreasing smoking
prevalence; 14% (425 of 3030) of the fewer
CHD deaths observed in 2003 were be-
cause of the decrease in smoking prevalence.
Approximately 3365 (minimum=2695;
maximum=>5050) extra life-years were also
saved in 2003 because of 425 fewer CHD
deaths attributable to reductions in smoking
prevalence.

If the current smoking decline from 1993
to 2003 continues, assuming the overall
age- and population-standardized smoking
prevalence (smokers aged 25—84 years) will
fall from 14.5% in 2003 to 12% in 2010,
then a total of 150 fewer CHD deaths are

FIGURE 1—Coronary heart disease (CHD) death rates and smoking prevalence, by gender:

projected in 2010. However, if smoking prev-
alence plateaus at 13%, then only 50 fewer
CHD deaths is projected in 2010.

DISCUSSION

A greater than 30% observed decline in
CHD mortality rates in Massachusetts over a
10-year period is indeed a healthy trend.
Studies have consistently indicated that more
than half of such declines can be attributed
to improvements in the 3 major cardiovascu-
lar risk factors: cholesterol, smoking, and
blood pressure.>>°

Empirical evidence suggests that 15% to
459% of acute myocardial infarctions are asso-
ciated with active smoking alone.®*!! In addi-
tion, recent evidence suggests that compre-
hensive smoking bans reduce hospitalization
rates for acute myocardial infarction.'*™**
Other contributors to declining CHD mortal-
ity includes improved case-fatality rates for
acute myocardial infarction and overall sur-
vival rates for postmyocardial infarction pa-
tients over the years,'>'° but contributions
from such effects can be minimal at the
population level.”

Our estimate of approximately 14% fewer
CHD deaths in Massachusetts attributable to
reductions in smoking prevalence is consis-
tent with similar estimates done for the en-
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tire US population.>'® Our results also
showed that an excess of approximately 100
CHD deaths might occur over a 5-year pe-
riod (2005-2010) if timely and urgent in-
terventions in the form of more-aggressive
antismoking campaigns are not enforced
across the state of Massachusetts. This coin-
cides with the gross budgetary cuts of the
MTCP in 2002," which stalled the program
until recently.

In conclusion, smoking plays an important
role in health outcomes, and thousands of
extra life-years can be gained through preven-
tion of major tobacco-related disease deaths
such as CHD. A comprehensive tobacco con-
trol program similar to the Massachusetts To-
bacco Control Program that was introduced
in 1993 will prevent more CHD deaths if
sustained and expanded to other US states
and countries. W
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