UC Riverside
UC Riverside Previously Published Works

Title

Gender, Tobacco Control Policies, and Persistent Smoking Among Older Adults: A
Longitudinal Analysis of 11 European Countries.

Permalink
https://escholarship.org/uc/item/9h89c6ng
Journal

Nicotine & tobacco research : official journal of the Society for Research on Nicotine and
Tobacco, 24(8)

ISSN
1462-2203

Authors

Gao, Manjing
Lee, Chioun
Park, Soojin

Publication Date
2022-07-01

DOI
10.1093/ntr/ntac023

Peer reviewed

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/9h89c6ns
https://escholarship.org
http://www.cdlib.org/

Nicotine and Tobacco Research, 2022, 24, 1247-1256

https://doi.org/10.1093/ntr/ntac023

Advance access publication 29 January 2022

Original Investigation OXFORD

Gender, Tobacco Control Policies, and Persistent Smoking
Among Older Adults: A Longitudinal Analysis of 11
European Countries

Manjing Gao MA", Chioun Lee PhD'(2, Soojin Park PhD?

'Department of Sociology, University of California-Riverside, Riverside, CA, USA
’Graduate School of Education, University of California-Riverside, Riverside, CA, USA

Corresponding Author: Chioun Lee, PhD, 1207 Watkins, 900 University Ave., Riverside, CA 92521, USA. Telephone: +1 952-827-4411; E-mail: chiounl@ucr.edu

Abstract
Introduction: Little is known about sociodemographic and macro-level predictors of persistent smoking when one has developed a health con-
dition that is likely caused by smoking.

Aims and Methods: \We investigate the impact of gender, education, and tobacco control policies (TCPs) on persistent smoking among older
Europeans. Respondents (aged 50 +) with a smoking history and at least one smoking-related health condition were pooled from the Survey of
Health, Aging and Retirement in Europe (SHARE) and the English Longitudinal Study of Ageing (ELSA) from four waves from 2004 to 2013. We
fitted genderspecific logistic regression models with two-way fixed effects (country and year) and tested interaction terms between gender,
education, and TCPs.

Results: Although women are less likely to smoke than men, they were more likely to smoke persistently. The effects of education and general
TCPs on persistent smoking were significant for women only. Compared to women with low levels of education, those with moderate educa-
tion (odds ratio [OR] = .63; .49-.82) and high education (OR = .57; .34-.98) are less likely to be persistent smokers. TCPs are associated with a
reduced risk of women'’s persistent smoking (OR =.70; .51-.95) and the association is stronger for those having less education.

Conclusions: Older women, particularly those with low levels of education, are vulnerable to persistent smoking. TCPs might be effective in
reducing persistent smoking for older women, with greater effects for less-educated women. Future studies are needed to understand mech-
anisms that explain gender differences in responsiveness to TCPs.

Implications: Persistent smoking is a particularly harmful smoking behavior as it is associated with greater risks of comorbidity and mortality. By
employing the framework of the multilevel social determinants of health, this study examined the behavior of persistent smoking among older
adults in European countries. Women, especially women with low levels of education are vulnerable to persistent smoking. Moreover, TCPs, in
general, are significantly related to a reduction in persistent smoking among older women only and the negative association is stronger for those
having less education, indicating gender and socioeconomic differences in responsiveness to TCPs.

Introduction to men, women are less likely to smoke, but among people
who currently smoke, men are more likely to quit smoking.*’
Few studies, thus far, have investigated gender differences in
persistent smoking, and previous findings are mixed. Some
studies demonstrate that, after being diagnosed with health
conditions, the continuation and relapse of smoking are more
common among women than men,* some find a null effect
of gender,® and others report the opposite effect.” In addition
to gender, education is a well-known predictor of smoking
initiation, cessation, and relapse.'® Further, prior studies have
shown that low levels of education are associated with ele-
vated risk of persistent smoking.* When confronted with
emerging health conditions, those with higher levels of educa-
tion are more likely than their less-educated counterparts to
make and adhere to health behavior changes, such as smoking
cessation and physical activity participation, perhaps because
they are better able to adapt to new health information.!!
How gender plays a role in the association between edu-
cation and persistent smoking is an open question. Resource
substitution theory suggests that education has a greater in-
fluence on health for marginalized groups (eg, women) than

Despite decades of progress in curbing tobacco use, smoking
causes more than 8 million deaths per year worldwide.! The
causal association between smoking and several health con-
ditions (eg, coronary heart disease [CHD], lung cancer) has
been well established.? Quitting smoking reduces the risk of
developing cardiovascular disease, stroke, and cancer,® yet a
substantial proportion of individuals, for example, 21% of
CHD patients, continue to smoke despite having developed
smoking-related conditions (referred to as persistent smoking).*
Persistent smoking is associated with expedited disease pro-
gression, worsening outcomes, increased complication rates,
and reduced treatment compliance; those who smoke persist-
ently, therefore, are likely to have a greater risk of comorbidity
and mortality.’ Given the high prevalence and lethality of per-
sistent smoking, more work is needed to facilitate smoking ces-
sion interventions among people who persistently smoke. Yet,
we have little knowledge about the social determinants that are
associated with the risk of persistent smoking.

Previous studies suggest that gender is associated with
various characteristics of smoking. For example, compared
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for more advantaged social groups (eg, men) as the former
may have fewer alternative resources to rely on.!> Further,
women, particularly highly educated women, are more likely
to participate in health preventive behaviors, such as annual
routine physical exams, screenings, and seeking out health
information.'>'* Therefore, we expect a stronger inverse as-
sociation between education and persistent smoking among
women than men. Thus far, only one study that we are aware
of has found a significant gender difference in the association
between education and smoking cessation after a hyperten-
sion diagnosis, with a larger effect for women than men."
However, this study was conducted in the US context and
whether this finding is robust in other cultural and societal
settings is unknown.

Few studies have examined how macro-level social context
may influence persistent smoking. Constrained choice theor-
ists argue that individuals’ decisions and priorities concern-
ing health are influenced by social context.'® In the case of
smoking, previous studies have suggested an important im-
pact of tobacco control policies (TCPs) on smoking, such as
cessation, intensity, and prevalence.!”>!* To our knowledge,
only one study has found that smoking restriction policies in
public places increase the likelihood of quitting among pa-
tients who smoke,” yet whether this finding from rural west-
ern China is transferable to other societies is questionable.
Moreover, focusing on smoke-free policies in public spaces
may overlook other TCPs, such as price policies and adver-
tisement regulations, as TCPs contain multi-dimensional
policy efforts. Following prior work demonstrating the het-
erogeneous effects of TCPs across socioeconomic groups,'”!®
we investigate whether TCPs contribute to a narrowing or
widening of socioeconomic inequalities in persistent smoking.

Given that the development of chronic illnesses is common
in midlife through old age, smoking cessation at older ages,
particularly those with chronic diseases, can bring significant
gains in life expectancy and quality of life,'s for example, a
36% risk reduction in mortality in patients with established
CHD."” Using older adults in Europe where various TCPs
have been introduced in recent decades, this study has four
aims: testing for (1) gender differences in the risk of persistent
smoking among older adults, (2) whether education has an
impact on persistent smoking and whether the effect varies
across gender, (3) whether TCPs are inversely associated with
persistent smoking, and (4) the extent to which the associ-
ation between TCPs and persistent smoking varies by educa-
tion and gender.

Methods

Data

We pooled data from two harmonized longitudinal studies on
aging: the Survey of Health, Ageing and Retirement in Europe
(SHARE), and the English Longitudinal Study of Ageing
(ELSA).%° The two surveys provide cross-national compari-
sons in Europe. In each survey, nationally representative sam-
ples of households with individuals aged 50 and over were
drawn and information was collected from all age-eligible
residents from the household and their spouses regardless of
age. Detailed descriptions of SHARE and ELSA can be found
elsewhere.?!??

Since not all waves include questionnaires related to smok-
ing, we selected the survey waves that contain information
on smoking. For SHARE, we used waves 1 (2004-05),
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2 (2006-07),4 (2010-11), and 5 (2012-13) for the 10 coun-
tries which participated in all four waves: Austria, Belgium,
Denmark, France, Germany, Italy, Netherlands, Spain,
Sweden, and Switzerland. For ELSA, corresponding waves
were included, which were waves 2 (2004-05), 3 (2006-07),
5 (2010-11), and 6 (2012-13). We included respondents
aged 50 years and older who participated in the baseline
wave (2004-05) plus at least one other wave to obtain a
longitudinal sample while preserving the most sample size.
The pooled sample included 25845 respondents and 84266
observations. 3.7 % of respondents had missing values for
at least one of the variables of interest due to item-specific
non-response or missingness in survey weight (N = 961, N of
observations [Nobs.] = 3220). After we restricted our sample
to those with a smoking history and at least one of various
smoking-related health conditions over at least two observa-
tional periods, 0.5% of data was missing. We conducted com-
plete data analysis since with less than 1% of the missing rate
the bias due to listwise deletion is minimal.?® After listwise
deletion, we had 24716 observations for 8231 respondents
in our final longitudinal sample. For detailed information,
see Figure 1 and analytic strategy below and Table S1 in
Supplementary Materials.

Measures
Dependent Variable

To identify individuals who smoke persistently, we followed
the logic developed by previous studies.*** We used the three-
stage process depicted in Figure 1. First, we obtained smok-
ing status through a question asking whether the respondent
had ever smoked cigarettes. We restricted our sample to those
with a smoking history (Stage 1 of Figure 1). Next, among
individuals who self-reported as people who ever smoked, we
identified those who had ever been diagnosed by doctors with
at least one of the following conditions which may be exacer-
bated by smoking: high blood pressure, diabetes, cancer, lung
disease, heart problems, or stroke (Stage 2). Last, we identi-
fied people who smoke persistently as respondents who had
a smoking history and smoking-related health conditions but
indicated that they were currently smoking (Stage 3).

Explanatory Variables

Education is commonly used as a measurement of
socioeconomic status. Given the differences in education sys-
tems across countries, we used a harmonized categorical vari-
able derived from the International Standard Classification of
Education (ISCED)-97 codes to standardize the educational
level across countries by categorizing into three groups: low
(less than upper secondary education), moderate (upper sec-
ondary education or vocational training), and high (tertiary
education). TCPs. TCPs were measured by the tobacco con-
trol scale (TCS).!”!® The TCS is an indicator that quantifies
country-level TCPs across six domains: price of tobacco,
smoke-free policies, budget for information campaigns, bans
on tobacco advertising, health warning labels, and cessation
support. It ranges from 0 to 100, with higher scores indicating
a higher degree of tobacco control. The scale was developed
by Joossens and Raw in 2005.%° To ensure that the scores are
comparable across years, we used the recalibrated scores cal-
culated by Bosdriesz et al.'”!* The TCS contains policies that
had already been established at the beginning of each year.'s
To establish a temporal order between TCPs and smoking sta-
tus in each country, the TCS scores prior to the survey period
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Respondents participated in 2+
waves (N = 25,845, N, = 84,266)

(N=961,N,_, = 3,220)

Missing on at least one variable
of interest or survey weight

Respondents participated in 2+
waves (N = 24,884, N, = 81,046 )

Stage 1: Have you ever smoked ?

[ ]

Yes (54.26 % , N =13,502 , N, =42,799)
People who ever smoked

No (N = 12,045, N, = 38,247 )

Stage 2: Have you ever been diagnosed with high blood pressure, diabetes, cancer, lung

disease, heart problems, or stroke ?

Yes (70.34 % , N =9,498, N, = 26,168)
Smoking-related illness

Remove 1,177 respondents with one wave
observation for ever diagnosed condition,
101 respondents with 0 longitudinal weight

A

v

]
No (29.66 % , N = 6,590, N

=16,631)

obs.

2+ waves for people who ever smoked with chronic health conditions
(N=8,231,N,,, =24,716)

Stage 3: Do you chrently smoke ?

]

Yes (33.09 % , N =2,724, N, = 6,194)
People with persistent smoking

No (N =6217,N,,, = 18,522)

Figure 1. Sequential process to identify persistent smoking.

were assigned by country to all respondents from that country.
The TCS scores for 2004, 2006, 2010, and 2012 were as-
signed to survey respondents in waves 2004-05, 200607,
2010-11, and 2012-13, respectively. To examine the effect of
different TCPs, we divided the TCS into three dimensions fol-
lowing previous studies: pricing policies, smoke-free policies,
and other TCPs."® The other policies include information
campaigns, bans on advertisement, health warning labels, and
cessation support to people who smoke.

Covariates

Consistent with previous research,* we controlled for
respondent’s marital status (1 = partnered, married, or
cohabitating; 0 = separated, divorced, widowed, or never
married), age as a continuous variable, and gender for gender-
stratified models.

Statistical Analysis

For descriptive analysis, we calculated age-adjusted prevalence
of persistent smoking per country by gender, to investigate
the gender difference in persistent smoking (Aim 1). Next, to
examine the association between the change in the TCS and the
change in the prevalence of persistent smoking, we calculated
Pearson’s correlation coefficients and created a scatterplot.
For the multivariate analysis, we conducted weighted lo-
gistic regression analysis with two-way fixed-effects.?* In

our dataset, each individual is nested within countries,
and individuals are repeatedly measured across different
years. Multilevel models are commonly used for such data.
However, this method was inappropriate for our analysis as
the small cases at the country level could lead to downwardly
biased standard errors for country-level predictors and cross-
level interactions.”” To obviate these methodological con-
cerns, we used two-way fixed effects estimators, which con-
trol for time-invariant unobserved country characteristics (eg,
culture) and country-invariant unobserved wave effects (eg,
economic recession).?® We computed standard errors by clus-
tering at both the individual and the country level to account
for repeatedly measured individuals across different waves'®
and within-country correlation of individuals.?®

The weighted logistic regression analysis with fixed effects
was conducted in a stepwise approach. In Model 1, we re-
gressed persistent smoking on education, controlling for
country- and wave-fixed effects and other covariates (Aim 2).
In Model 2, the TCS was added to analyze the association
between TCPs and persistent smoking (Aim 3). In Model 3,
to determine whether the association of TCPs with persistent
smoking varies by education, we included a cross-level inter-
action between the TCS and education (Aim 4). All country-
level predictors were standardized to have a mean of 0 and a
SD of 1 for ease of interpretation. The analysis was stratified
by gender, and gender differences were tested by pooling data
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from both genders and testing gender interaction terms. All
analyses were carried out using Stata version 16.0. Recently,
some scholars have argued that the interpretation of the
two-way fixed-effect coefficients is unclear.?? Despite the ar-
gument, we decided to use the estimator since it is essential
to account for country-fixed and time-fixed omitted variables
in our analysis. For robustness check, we conducted coun-
try fixed-effect only models and found that the TCPs were
marginally significant for women (p <.1). But other results
remained essentially the same (see Table S2 in Supplementary
Materials).

Attrition in longitudinal surveys can occur as a result of
death, relocation, or nonresponse. Our findings will be biased
if there are systemic differences between respondents who par-
ticipated in the baseline wave only and those who followed
up in at least one of the other waves. To adjust for poten-
tial attrition bias, we calculated inverse probability weights.'®
First, we calculated the probability of responding in 2+ waves
(baseline wave + at least one of the other three waves) based
on the following covariates: age, gender, education, smoking
status, TCS at the year 2004, self-reported health status, num-
ber of physical limitations, and chronic conditions. Next, in-
verse probability weights were gained by the inverse of the
predicted probability of responding in 2+ waves. Last, these
weights were multiplied by the cross-sectional weights from
the 2004-05 wave. The cross-sectional weights are designed
to recover the countries’ population aged 50 years old or
older at the baseline wave. The inverse probability longitu-
dinal weights were applied to all descriptive and multivariate
analyses.

Results

Table 1 shows the characteristics of our longitudinal sample
and the age-adjusted prevalence of persistent smoking among
men and women per country. On average, the rate of current
smoking was higher for men than women, whereas the oppos-
ite pattern was found for persistent smoking (prevalence of
persistent smoking by each chronic condition, see Table SS5).
After controlling for all covariates, we found that women
are more likely than men to engage in persistent smoking
(p <.001, not shown). Next, we examined the variation of
the prevalence of persistent smoking and the variation of the
TCS scores (Table S3) and observed a negative association
between the change in persistent smoking prevalence and the
change in TCS (the Pearson’s correlation = -0.47, see Figure
S1).

Table 2 displays the results from two-way fixed effects
logistic regression models to investigate the association be-
tween education, TCPs, and persistent smoking for men and
women, after controlling for other covariates. In Model 1, we
observed that education was inversely associated with the risk
of persistent smoking only for women. For men, we found
no significant effect of education. Specifically, the odds for
women with moderate and high education engaging in per-
sistent smoking were 37.0% (odds ratio [OR] =0.63, con-
fidence interval [CI] =.49 to .82) and 43.0% (OR =0.57,
CI = .34 to0 .98) lower than those with low levels of education.
The results are illustrated in Figure S2 and the interaction
between gender and education in the pooled sample was stat-
istically significant (p < .01, see Model 1 in Table S4).

Model 2 shows that the association between the TCS and
persistent smoking (after controlling for education) was not
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statistically significant for men but was significant for women
(OR =0.70,CI =.51 to .95). For women, after accounting for
TCPs, education remained a significant predictor of persist-
ent smoking. Model 3 displays the results of the cross-level
interaction between the TCS and education. The interaction
term was statistically significant for women. The negative
association between the TCS and persistent smoking was
weaker for women with moderate (OR =1.22, CI=.98 to
1.52, p = .068) and high education (OR = 1.60, CI = 1.18 to
2.17), compared to those with low education, although this
is only statistically significant for women with low education
(p < .01) (see Figure S3). We tested the three-way interaction
term between education, gender, and the TCS, but the inter-
action was not significant (see Model 2 in Table S4).

Last, we examined the effects of different types of policies
and whether these effects are heterogeneous according to indi-
viduals’ education level and gender. The results are presented
in Table 3. In Model 1, we tested the association between dif-
ferent types of TCPs and persistent smoking. In Model 2 to
Model 4, we tested for interactions between education and
each of the three policies (price policies, smoke-free policies,
and other policies), respectively, while controlling for the
other types of policies. For men, the effect of price policies
was negative overall but varied by education. Controlling
for smoke-free and other policies, an increase in price pol-
icies was significantly associated with a reduced probability
of persistent smoking (Model 1a, OR = 0.82, CI =.75 to .89).
Moreover, the association between the price policies and per-
sistent smoking was stronger (ie, less effect of the policies on
smoking cessation) for men with high education (Model 2a
OR =1.29, CI=1.03 to 1.61), compared to those with low
education. No significant difference was found between those
with moderate education and high education.

For women, similar to men, an increase in price policies
was significantly associated with a lower overall probability
of persistent smoking (Model 1b, OR = 0.73, CI = .62 to .835).
Smoke-free policies and other policies were negatively associ-
ated with the risk of persistent smoking and significant at the
90% confidence level. Besides, the significant interaction ef-
fect between other policies and education indicates that other
policies were associated with greater reduction of persistent
smoking among women with low education, compared to
women with moderate (Model 4b, OR =1.34, CI=1.14 to
1.58) and high education (Model 4b, OR =1.80, CI =1.25
to 2.60).

Discussion

Using a longitudinal sample of older Europeans (aged 50+)
with a history of smoking and smoking-related health condi-
tions from 11 countries, we investigated social determinants
of persistent smoking. At the individual level, we replicated
a finding in the existing literature of a gender difference in
persistent smoking among older adults,* and expanded its
generalizability by employing a longitudinal sample from 11
European countries. We found that compared to older men,
older women are at higher risk of persistent smoking. This
gender difference in persistent smoking may be due to gender
differences in smoking cessation.® Psycho-pharmacological
and social/environment contextual factors may play an im-
portant role in gender differences in smoking cessation.® Such
factors may include hormone variation,* smoking cessation
medication use,*! nicotine dependence,** and gender pay gaps
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which constrain women’s access to adequate healthcare.®
Given that the risk of dying from many smoking-related
diseases, such as lung cancer and cardiovascular disease, is
greater for women than men even when exposed to the same
level of tobacco exposure,*»* women may encounter more
problems from persistent smoking than men.

Our study also extends previous studies on education and
smoking by investigating the association between education
and a particularly harmful smoking behavior, that is, persist-
ent smoking. We found a gendered effect of education on per-
sistent smoking. For women, consistent with previous studies
on education and smoking, education was inversely associated
with the probability of persistent smoking. Highly educated
adults might be less likely to engage in persistent smoking as
they have more economic and social-psychological resources
to facilitate cessation,*® better knowledge of the hazards of
smoking,?” and more effective resources when attempting to
quit.’® Further, previous research has shown that after health
shocks such as receiving a disease diagnosis, highly educated
individuals are generally more likely to change their health
behaviors than those with less education.” Our finding for
women is consistent with these studies since those with lower
levels of education were less likely to quit smoking, even
when diagnosed with a smoking-related health condition.
However, in elderly men, we did not observe such a clear pat-
tern between education and smoking cessation, a finding that,
while perplexing, is consistent with prior work using SHARE
data.*

Consistent with resource substitution theory that sheds
light on the role of education on health for marginalized
groups,'? our study showed that the association between
education and smoking is stronger for women than men.
These results may offer one explanation for the finding that
there is a greater positive impact of education on health for
women compared to men.*>*! Moreover, our results reveal
that less-educated women are at a greater risk of persist-
ent smoking, possibly because they have less knowledge and
resources available to them to modify their smoking be-
haviors. Smoking may be an important coping mechanism
for socioeconomically disadvantaged women. Qualitative
research has shown that despite knowing the health risks
of smoking, socioeconomically disadvantaged women view
smoking as a way to relieve stress, socialize with others, and
an affordable recreational activity.*

At the macro level, we found that the effects of TCPs were
heterogeneous. For men, TCPs, in general, were not associ-
ated with persistent smoking, but for women, an inverse as-
sociation was observed. Additional analysis disaggregating
the TCPs into different types of policies showed a gendered
responsiveness to various TCPs. Studies on the gendered re-
sponsiveness of TCPs are relatively rare and the results have
been mixed, with some indicating that responsiveness to price
policies is gendered and some indicating a null impact of
gender.®* Our study contributes to this line of discussion
by showing that gender, acting alone, influences the respon-
siveness to TCPs. Although price policies are effective means
of preventing older men and women from engaging in per-
sistent smoking, older men are not responsive to smoke-free
and other policies. Smoke-free and other policies might mat-
ter more for older women if older women who engage in per-
sistent smoking are more sensitive to smoking-related stigma
promoted by TCPs than their male counterparts,* they may
be more likely to quit smoking.”” Future studies are needed

Gao et al.

to understand the mechanisms of the gender difference in re-
sponsiveness to TCPs.

Consistent with previous studies,'® we observed an equal-
izing effect of TCPs for persistent smoking. For men, consist-
ent with previous studies,* we observed a greater negative
association between price policies and persistent smoking
among men with low levels of education. For women, TCPs,
in general, are more effective for those with low levels of edu-
cation. The effect was driven by other policies, including in-
formation campaigns, bans on advertisement, health warning
labels, and cessation support. There might be several reasons
for this. First, as other TCPs spread more knowledge of the
hazards of smoking, women with low education may obtain
more knowledge of why they should quit smoking than highly
educated women (who might be fully aware of the harms of
smoking). Further, more cessation support services and inter-
ventions may be especially important for women with low
levels of education, as they have limited access to services
or resources for quitting smoking.**° For price policies and
smoke-free policies, although the direction of coefficients in-
dicates that these policies have greater effects for women with
low levels of education, the interactions did not reach statis-
tical significance, possibly due to insufficient sample size.

Limitations

There are several limitations of our study. First, one should
be cautious about making causal statements regarding the re-
lationships between TCPs and persistent smoking. There is a
possibility that the implementation of TCPs may be driven by
national societal attitudes toward smoking.'® To reduce the
possibility of such reverse causality, we used the policy scores
before the current smoking status was observed to establish
a temporal order between the implementation of policies and
persistent smoking. Further, we controlled for all unobserved
time-invariant country differences and country-invariant
year differences by including country- and year-fixed effects
through a longitudinal design. However, we could not rule
out the possibility that there still remains confounding that
may vary across countries and years.

Second, the limited number of observations at the country
level may undermine the robustness of findings at the country
level. We addressed the small sample size at the country level
by pooling data across different waves, yet we cannot general-
ize our findings to other European countries or other contexts
since countries in our sample were not randomly selected
from all European countries. Future studies should replicate
our analysis in other aging societies such as the United States
and other developed countries to investigate whether TCPs
reduce the risk of persistent smoking among older adults.

Third, there might be large heterogeneity among those who
ever smoked with at least one smoking-related chronic con-
dition. In particular, among those who smoked formerly, the
duration of smoking before having chronic conditions might
vary (eg, 1 year vs. 25 years). Timing of disease development
might potentially affect an individual’s decision to resume or
continue smoking in later life. Due to no information on the
timing of disease development, our analysis does not take
such heterogeneity into account.

Policy Implications

Our results show that TCPs in general have the potential to re-
duce the risk of persistent smoking among women but not men.
Decomposing policies further shows a gendered responsiveness
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to different types of policies. While price policies are signifi-
cantly associated with lower risks of persistent smoking among
both genders, smoke-free and other policies seem to be effective
only among women. Further, the stronger association between
price policies and persistent smoking among less-educated men,
and the greater association between overall TCPs and persist-
ent smoking among less-educated women suggest that TCPs
may also contribute to decreasing the adverse effect of social in-
equality on population health. The design of TCPs should con-
sider gender and socioeconomic differences, as responsiveness
to particular TCPs may differ across sociodemographic groups.

Supplementary Material

A Contributorship Form detailing each author’s specific in-
volvement with this content, as well as any supplementary
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