
Letters to the Editor

RE: “VALIDATION OF A METHOD FOR RECONSTRUCTING HISTORICAL RATES OF SMOKING PREVALENCE”

In their recent paper, Bilal et al. (1) incorrectly assert that
no researchers have assessed the validity of historical smok-
ing prevalence derived from retrospectively reported data. A
large body of literature validates this type of data in general
(2–4) and smoking data in particular (5–12). In fact, at least
2 previously published studies applied an improved method
(8, 9) with better data.
Bilal et al. correct retrospectively derived smoking preva-

lence rates for differential mortality rates of smokers and
nonsmokers and validate their estimates against contempora-
neously reported data. However, they validate prevalence
rates in just 5 prior years using paired surveys that differ
by, at most, 20 years. The earlier studies validate prevalence
rates in 11 (8) and 27 (9) prior years using paired surveys that
differ by up to 40 years. More importantly, Bilal et al. correct
for differential mortality bias with a method developed
in 1983 (13), when age, sex, and cause-specific mortality
data were unavailable. They ignore the updated method of
Christopoulou et al. (9), which exploits these now widely
available vital statistics. The new data allowed Christopoulou
et al. to relax the assumption that differential mortality rates
are constant within broad age categories. Following Peto
et al. (14), these authors calculate the number of smoking-
attributable deaths for each smoking-related disease by sex,
year, and 5-year age category and apply the method of Harris
(13) using these data. Thus, they reconstruct historical

smoking prevalence for disaggregated demographic groups
(by sex and birth cohort) and formally test when, and for
which groups, reconstructed prevalence rates deviate from
“true” rates.
The more detailed data and method lead to substantively

different research and policy implications. Bilal et al (1)
find that the mortality correction affects only the recon-
structed smoking prevalence rates of men in the early decades
of their study. For all other cases, they find no statistically
significant differences. These results and their perception
of the correction method’s complexity lead Bilal et al. to ad-
vise against correcting for differential mortality rates for re-
cent historical periods. Christopoulou et al. (9) showed that
whether, when, and how the differential mortality adjustment
affects smoking rates dependsmostly on how old respondents
were when interviewed, not on the time period of study.
To illustrate, we apply their method to the Spanish

National Health Survey data used by Bilal et al. (for details,
see the Web material available at http://aje.oxfordjournals.
org/). In Figure 1, we plot the adjusted (dashed line) and un-
adjusted (solid line) smoking prevalence rates for Spanish
men and women who were aged A) 60–69 years, B) 70–79
years, or C) 80 or more years in 2007. In Spain, as in other
countries treated in the article by Christopoulou et al. (9),
the 2 series overlap almost completely for the group of men
aged 60–69 years and for all groups of women (whose
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Figure 1. Correction of smoking prevalence for differential mortality rates of men (2 top lines) and women (2 bottom overlapping lines) at ages
A) 60–69 years, B) 70–79 years, andC) 80 or more years in 2007. Retrospective smoking data are from the Spanish National Health Survey in 1995,
1997, 2001, 2003, and 2006.
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smoking prevalence rates never exceed 14%). Figure 2A (for
men) and Figure 2B (for women) plot for each year of each
cohort’s life the χ2 statistic derived from the standard Pearson
test of independence for binary variables, which tests whether
adjusted and unadjusted prevalence rates differ statistically.
As in the study by Christopoulou et al. (9), rates differ statisti-
cally only for men who, when surveyed, were 70 or more
years of age and differ statistically in years quite close to
the survey year. Table 1 summarizes the results.

The findings are particularly pertinent to users of the grow-
ing number of surveys that interview individuals aged 50
years or more. Aging studies in the USHealth and Retirement
Study (15), the Survey of Health, Ageing, and Retirement in
Europe (16), the English Longitudinal Study of Ageing (17),
the Korean Longitudinal Study of Ageing (18), the China
Health and Retirement Longitudinal Study (19), and the
Longitudinal Aging Study of India (20) ask respondents to

retrospectively report their lifetime smoking behaviors. Espe-
cially because these samples include many older respondents,
researchers need to account for differential smoking-related
mortality rates.

More broadly, the findings highlight the point that, to iden-
tify the degree of smoking diffusion in a particular country
and year, as proposed by the cigarette epidemic model (21),
the population smoking prevalence rate masks important het-
erogeneity across cohorts, sexes, and countries. This point,
recently acknowledged in an updated “epidemic” model (22),
was already made by Christopoulou et al. (9), not only with re-
spect to sex, but also with respect to age.

An interesting contribution of Bilal et al. (1) is that they
follow the cigarette epidemic model (21, 22) and estimate
the correlation between reconstructed smoking prevalence
and future lung cancer mortality rates (as a proxy for smoking-
attributable mortality rate). Of course, the underlying structural
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Figure 2. χ2 test of differences between adjusted and unadjusted smoking prevalence rates for A) men and B) women at ages 60–69 years (solid
line), 70–79 years (dotted line), and 80 or more years (dashed line) in 2007. The horizontal gray line marks the critical value at the 5% level of sta-
tistical significance.

Table 1. Summary of Indicators of Unadjusted and Adjusted Peak Smoking Prevalence Rates for 3 Cohorts of

Spanish Men and Women

Age in 2007,
years, by Sex

Mean Sample
Sizea

Peak Unadjusted
Prevalence

Peak Adjusted
Prevalence

Difference at
Peak Rate

Years With Statistically
Significant Differences

Men

60–69 2,235 67.26 68.53 1.27

70–79 3,856 67.03 70.07 3.04 1944–1995

≥80 3,637 65.27 74.21 8.94 1924–1997

Women

60–69 4,989 13.99 14.01 0.02

70–79 5,858 5.15 5.15 0

≥80 3,706 2.32 2.32 0

a Mean sample size is the average number of individuals over all available years.
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relationships between smoking and disease are not captured in
this reduced-form model, which weakens the policy rele-
vance of the results. However, the more immediate point is
that the exercise does not test their article’s central claim—
whether reconstructed smoking rates are valid.
Bilal et al. (1) also fail to acknowledge a broader body of

literature that addresses other types of bias that are likely pres-
ent in retrospective smoking data. For example, Kenkel et al.
(23) treated an indicator of smoking initiation constructed
from retrospective data as a standard binary variable mea-
sured with error and used an established technique to correct
it (24). They showed that some of the bias occurs because
people who smoke few cigarettes in early life do not identify
themselves as smokers later in life (i.e., light-smoker bias).
Further, Bar and Lillard (25) documented the bias that arises
when people “heap” their retrospective reports of smoking
cessation on units evenly divisible by 5 (i.e., heaping bias)
and proposed a method to mitigate it. Of course, more
work remains. The correction method described by Bar and
Lillard (25) can be extended and enriched to control for fac-
tors that systematically predict recall errors. One might also
refine the method of Christopoulou et al. (9) by relaxing
the assumption that smokers who survive to answer a survey
start and stop smoking at the same rate as smokers who die
before they are surveyed. These and other issues are at the
forefront of research that attempts to validate historical smok-
ing rates generated with retrospective data.
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