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ABSTRACT

Background: We assessed the effects of smoking and smoking cessation on life expectancy and active life
expectancy among persons aged 55 years or older in Beijing.
Methods: This study included 1593 men and 1664 women who participated in the Beijing Longitudinal Study of
Aging, which commenced in 1992 and had 4 survey waves up to year 2000. An abridged life table was used to
estimate life expectancy, in which age-specific mortality and age-specific disability rates were adjusted by using a
discrete-time hazard model to control confounders.
Results: The mean ages (SD) for men and women were 70.1 (9.25) and 70.2 (8.72) years, respectively; mortality
and disability rates during follow-up were 34.7% and 8.0%, respectively. In both sexes, never smokers had the
highest life expectancy and active life expectancy across ages, as compared with current and former smokers. Current
heavy smokers had a shorter life expectancy and a shorter active life expectancy than light smokers. Among former
smokers, male long-term quitters had a longer life expectancy and longer active life expectancy than short-term
quitters, but this was not the case in women.
Conclusions: Older adults remain at higher risk of mortality and morbidity from smoking and can expect to live a
longer and healthier life after smoking cessation.

Key words: smoking; smoking cessation; life expectancy; active life expectancy; elderly population; discrete-time
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INTRODUCTION

A number of studies have reported that cigarette smoking
shortens life expectancy (LE) and decreases quality of life.1–6

However, most of these studies focused on young or middle-
aged populations,7 and some other studies grouped older
adults with widely varying ages in a single category.2,5

Consequently, it is unclear whether smokers who survive to
advanced age remain at a high risk of death from smoking
and, if so, what the magnitude of the risk is. Moreover,
although LE and active life expectancy (ALE) have been
widely used to quantify the adverse effects of smoking,1,8,9

these descriptive measurements can lead to biased estimates
for older adults—for whom various mortality and morbidity
risks are present—due to the absence of adjustment for
confounding variables.10,11 In addition, the beneficial effects
of smoking cessation remain controversial. Some studies

showed that mortality risk 10 to 15 years after smoking
cessation was comparable to that in never smokers12;
however, some researchers have argued that, from a
biological perspective, the extent of the benefit depends on
the reversibility of the relevant disease processes at the time of
cessation.13 For older persons who have smoked for years, the
cumulative harmful effects might be quite considerable and
possibly not quickly eradicable. This remains to be elucidated
by further studies of potential interventions.
The objective of this study was to systematically assess

the adverse effects of smoking and the beneficial effects
of smoking cessation among elderly adults in terms of life
expectancy and active life expectancy. A discrete-time hazard
model was used to control confounders while calculating age-
specific mortality to construct life tables.14,15 Death or new
disability during follow-up was used as a combined outcome
in the estimation of ALEs. Data for these analyses came
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from the Beijing Longitudinal Study of Aging (BLSA), a
prospective cohort of 3257 male and female residents
of Beijing, China, who were aged 55 years or older in
1992–2000.

METHODS

Data collection during follow-up
The BLSA started in Beijing, the capital city of China,
in 1992. Beijing consists of 18 administrative districts that
were divided into 3 categories according to the degree of
urbanization and economic status: there were 8 main cities, 5
suburbs, and 5 extended suburbs. To select a representative
sample whose geographic distribution, economic status, age,
and education were similar to those of the Beijing population
older than 55 years, a multi-step stratified random sampling
method was used during cohort establishment. First, 1
administrative district was chosen from each category, with
the restriction that age and education level must be parallel
with those of the overall population in Beijing and that
economic development was at the average level for the
category. The districts selected were Xuanwu district (urban),
Daxing county (suburb), and Huairou county (extended
suburb). Second, specific neighborhoods were randomly
selected from within these districts based on age
distribution, sex distribution, and educational level of the
population, in order to be representative of these distributions
in the district overall. For Xuanwu district, 2 of 9
neighborhood units were selected. For Daxing, 2 of 27
villages were identified. For Huairou, 1 of 21 villages was
chosen. Third, a predetermined number of subjects were
selected from these neighborhood units and villages using a
systematic sampling method.

After these sampling steps, the total number of subjects
selected for this study was 3579 (65.6% were from urban,
21.1% from suburban, and 13.3% from extended suburban
districts). Among the eligible participants, 3257 agreed to
participate in the survey (response rate 91%). At the initial
interview, and again after 2, 5, and 8 years of follow-up,
all participants in the cohort received a questionnaire
encompassing a wide range of psychosocial and health-
related issues, including socioeconomic status, activities of
daily living, physical exercise, and self-evaluated health status
and medical condition. The questionnaire was completed at
home and verified by trained senior medical students, who
also completed the questionnaire on behalf of illiterate
participants. Informed consent was obtained from all
participants at baseline.

In the present study, suburban and extended suburban
communities were combined into 1 group (ie, rural sites)
for analyses requiring comparison with urban elderly adults.
The BLSA data were stratified by sex and age. Age
was categorized in 5-year age categories from 55 through
80 years plus an age group containing persons older than 80,

which resulted in 6 age groups of approximately equal
size. The distribution of educational categories in the final
dataset was consistent with that of the older population of
Beijing obtained from the Fourth National Census Data of
China.16

Smoking status was coded as current, former, or never
smoking on the basis of responses to 2 questions at the initial
interview: “Do you regularly smoke now?” and “Were you a
regular smoker in the past?” Current and former smokers also
provided information on average number of cigarettes smoked
per day and number of years smoked. Current smokers were
subdivided into light smokers (<20 cigarettes per day) and
heavy smokers (≥20 cigarettes per day). Former smokers were
also further subdivided into 2 subgroups by quitting time:
long-term quitters were those who had quit at least 5 years
earlier, and short-term quitters were those who had quit less
than 5 years earlier. A never smoker was defined as a person
who had never smoked or had only smoked infrequently at a
young age.
At baseline and each follow up-interview, participants were

asked to report their ability to perform several basic daily
activities, such as walking across a small room, moving from
bed to chair, bathing, dressing, eating, and grooming. A self-
reported need for help or inability to perform any of these
activities was considered as a state of disability.

Statistical methods
Life expectancy calculation
An abridged life table (proposed by Sulivan et al) was used
to calculate LE.17 In the construction of the life table,
we introduced the correction coefficient (z)—which was
determined by the effect and distribution of confounders—
for adjustment of age-specific mortality (mx). Confounders
were screened by change-in-estimation, and their effects
were quantified by using a discrete-time hazard model.
The details of the calculation are illustrated by the following
3 steps.
(1) Construction of discrete time-hazard model. We

constructed a model with all variables as explanatory
variables, as shown in equation 1.

log it
pij

1� pij

� �
¼ �1D1ij þ �2D2ij þ � � � þ �JDJij

þ �smoking status þ �age group þ �1x1ij

þ �2x2ij þ � � � þ �pxpij (1)

where pij denotes the probability that person i with covariates j
will experience death during a follow-up period, conditional
on their event-free survival up to the start of time interval j.
[D1ij, D2ij,+ , DJij] are a series of dummy variables indexing
follow-up periods, [α1, α2,+ , αJ] are the intercept parameters,
and [β1, β2,+ , βJ] are the slope parameters that describe the
effect of the predictors on the baseline model. Specifically,
smoking status was defined using dummy variables, with
never smokers as reference.
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(2) Screening of confounders. We removed the variable
with the smallest Wald Chisq value from the original model.
We repeated this procedure in the just-derived models until the
final model included only age group and smoking status. At
each step, the difference in the coefficients for smoking status
between the original model and successive model was
calculated. Variables were defined as confounders if there
was a change greater than 10%. Six of 10 variables were
selected as explanatory variables according to these change-
in-estimation criteria, which were marital status, education,
district, alcohol consumption (in men only), self-reported
health status, and physical disabilities. The other 4 variables,
namely, occupation (present or past), annual family income,
satisfaction with medical care, and satisfaction with daily
living were excluded. The validity of the final model with
selected covariates was evaluated using the Hosmer-
Lemeshow goodness-of-fit test, and the model was
considered to be valid if the corresponding P-value was
greater than 0.05. Based on this criterion, all models were
shown to be valid (see the results below and Tables 3 and 4).

(3) Calculation of adjusted age-specific mortality. We
multiplied the corresponding coefficients in the model by the
proportions of individuals (according to smoking status and
sex) in each specific confounder (Table 2). Next, we added the
product to the intercept and to the value of the age coefficient
for the group to obtain z.14 Adjusted age-specific mortality
was calculated by using equation 2:

mx
0 ¼ 1

1þ e�z
(2)

where x is a specific age group, z is the correction coefficient
for the age group of interest and smoking status of interest,
and mx′ is the adjusted age-specific mortality.
Calculation of active life expectancy
For calculating ALE, the outcome variable was defined as
death or new disability (n = 262). Participants who reported a
disability in daily living (n = 268) at the baseline interview
were excluded from the study population. The procedure for
estimation was the same as that used for LE.

All statistical analyses were performed using the SAS
statistical software (Version 9.2).

RESULTS

A total of 3257 persons were interviewed at baseline; 62.7%
were urban residents and 37.3% were rural residents. During
follow up, 1130 (34.7%) died, 262 (8.0%) reported new
disabilities, 1705 (52.3%) were right-censored, and 160
(4.9%) were lost to follow-up (Table 1).

Ultimately, 1593 (49.1%) men and 1664 (50.9%) women
were included in the analysis. The mean ages (SD) for men
and women were 70.1 (9.25) and 70.2 (8.72) years,
respectively. In comparison with women, there was a lower
proportion of never smokers among men (74.7% vs. 33.2%),

and higher proportions of former smokers (9.8% vs. 23.3%)
and current smokers (15.5% vs. 43.5%); the differences
between sexes were statistically significant (P < 0.001).
Table 2 shows the distribution of smoking status by sex and

covariate. Approximately 75% of men and 50% of women
were currently married, and more than 21% of men and 70%
of women were illiterate. Among men, 80% of never smokers
did not consume alcohol, while 54% of current heavy smokers
reported drinking alcohol. Among men, 43% of short-term
quitters were in bad health, as were 61% of female short-term
quitters. These proportions were larger than those for other
smoking statuses. Also, among short-term quitters, 13% of
men and 14% of women reported disabilities at baseline.
Sex-specific life expectancy at attained ages is shown in

Table 3. In general, never smokers had the highest LE, as
compared with former and current smokers, and current light
smokers lived longer than heavy smokers. Among men, long-
term quitters had a higher LE than short-term quitters;
however, the opposite was true in women. The graded
difference, which depended on intensity and cessation
duration, remained constant across all age groups. Women
had a higher LE than did men in corresponding groups, except
among heavy smokers and long-term quitters.
Survival curves (commencing at age 55 years) were plotted

by sex according to smoking status (Figures 1, 2). The y-axis
was standardized to 100 000 persons at age 55 for all smoking
status groups, the death rates of which were followed to old
age. Overall, survival curves gradually diverged with aging.
Never smokers had the best survival in both sexes. In men,
short-term quitters had the lowest survival, whereas in
women, heavy smokers had the lowest survival. In addition,
the survival curves were more disparate in women.
Sex-specific ALEs were also calculated according to

smoking status (Table 4). In general, active life expectancies
were lower than corresponding life expectancies. Similar
trends in the variation and extent of discrepancies between
groups were observed.
Table 5 displays reduced life expectancy and active life

expectancy for former and current smokers, with never
smokers as reference. In both men and women, life reduction
decreased with aging, and heavy smokers had greater
reductions than light smokers. In men, short-term quitters
had the greatest life reduction, while in women, current heavy
smokers had the greatest reduction in life expectancy. Similar
variation between groups was also observed with respect to

Table 1. Number of participants in each follow-up survey of
Beijing adults aged 55 years or older, 1992–2000

Interview time 1992 ++ 1994 ++ 1997 ++ 2000

Invited (survivors of
original cohort)

3257 2703 2143 1705

Died between interviews 363 436 331
Lost to follow-up 72 47 41
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ALE reduction. Notably, among men, long-term quitters
and current light smokers had a similar reduction in life
expectancy, and short-term quitters had a greater reduction in
life expectancy than current light smokers; however, in
women, both long-term and short-term quitters had a greater
reduction in life expectancy than current light smokers.

DISCUSSION

In this 8-year follow-up study, we estimated sex-specific life
expectancy and active life expectancy for individuals aged 55
years or older according to smoking status. We found a graded
difference in LE and ALE with respect to smoking status (ie,

Table 2. Characteristics of participants at baseline, by sex and smoking status

Categories

Smoking status

Never
Former Current

Never
Former Current

>5yrs ≤5yrs <20yrs ≥20 yrs >5 yrs ≤5 yrs <20yrs ≥20yrs

Males Females

Mean age, yrs 70.8 72.7 70.9 70.1 65.8 69.7 74.7 69.8 69.9 71.5
Marital status (%)
Currently married 76.2 77.3 77.0 75.7 79.0 57.7 37.1 44.9 51.1 38.5
Singlea 23.8 22.7 23.0 24.3 21.0 42.3 62.9 55.1 48.9 61.5

Education (%)
Secondary or higher 25.3 19.8 11.0 14.4 7.4 9.5 2.1 0.0 2.2 3.9
Primary 47.8 58.3 53.0 52.2 57.6 20.5 29.9 20.4 20.8 19.2
Illiterate 26.9 21.9 36.0 33.4 34.9 70.0 68.0 79.6 77.0 76.9

Community (%)
Urban 70.7 83.1 59.0 58.8 52.8 63.8 74.2 63.3 71.4 80.8
Rural 29.3 16.9 41.0 41.2 47.2 36.2 25.8 36.7 28.6 19.2

Consumption of alcohol (%)
No 80.2 69.8 67.0 50.2 45.9 96.0 89.7 89.8 84.0 84.6
Yes 19.8 30.2 33.0 49.8 54.1 4.0 10.3 10.2 16.0 15.4

Self-reported health status (%)
Good 63.1 63.6 53.0 59.7 63.8 53.8 55.7 38.8 55.4 65.4
Not good 31.8 33.1 43.0 36.9 33.6 42.8 41.2 61.2 42.4 30.8
NA 5.1 3.3 4.0 3.4 2.6 3.4 3.1 0.0 2.2 3.8

Disabledb (%)
No 92.4 90.1 87.0 95.5 97.8 90.0 89.7 85.7 93.1 96.2
yes 7.6 9.9 13.0 4.5 2.2 10.0 10.3 14.3 6.9 3.8

aIncludes divorced and widowed subjects
bno: no self-reported disability at baseline; yes: self-reported disability at baseline

Table 3. Life expectancy of Beijing adults aged 55 years or older, by sex and smoking status (1992–2000)

Age, yrs

Smoking status

Never Former Current

Never (95% CI) >5 yrs (95% CI) ≤5 yrs (95% CI) <20yrs (95% CI) ≥20yrs (95% CI)

Malesa

55–59 25.5 (24.8–25.6) 22.5 (21.9–23.1) 20.3 (19.4–21.1) 22.5 (22.1–22.9) 21.0 (20.3–21.7)
60–64 21.8 (21.4–22.2) 19.2 (18.7–19.8) 17.2 (16.4–18.0) 19.2 (18.8–19.7) 17.9 (17.2–18.6)
65–69 18.3 (17.9–18.7) 15.9 (15.4–16.5) 14.0 (13.2–14.8) 15.9 (15.5–16.4) 14.7 (13.9–15.4)
70–74 15.2 (14.8–15.6) 12.9 (12.4–13.5) 11.2 (10.0–12.0) 13.0 (12.5–13.4) 11.8 (10.9–12.7)
75–79 12.9 (12.4–13.4) 10.8 (10.2–11.5) 9.2 (8.2–10.2) 10.8 (10.3–11.4) 9.7 (8.7–10.8)
80– 11.2 (10.6–11.8) 9.2 (8.4–9.9) 7.6 (6.4–8.9) 9.2 (8.5–9.9) 8.1 (6.8–9.5)
Femalesb

55–59 26.6 (26.3–26.9) 20.9 (19.9–21.9) 23.8 (22.4–25.2) 24.8 (24.2–25.5) 17.8 (16.1–19.4)
60–64 22.5 (22.2–22.8) 17.0 (16.2–17.1) 19.8 (18.4–21.2) 20.8 (20.1–21.4) 14.1 (12.5–15.7)
65–69 19.1 (18.8–19.1) 14.0 (13.2–14.8) 16.6 (15.1–18.1) 17.5 (16.8–18.2) 11.4 (9.9–12.9)
70–74 16.1 (15.7–16.4) 11.3 (10.5–12.0) 13.7 (12.1–15.8) 14.5 (13.8–15.2) 9.0 (7.4–10.6)
75–79 13.7 (13.3–14.0) 9.2 (8.4–9.9) 11.3 (9.6–13.3) 12.2 (11.4–13.0) 7.1 (5.7–8.6)
80– 11.8 (11.4–12.2) 7.5 (6.7–8.4) 9.6 (7.3–12.0) 10.4 (9.4–11.4) 5.6 (3.5–7.7)

Hosmer-Lemeshow goodness-of-fit test for sex-specific model used to calculate correction coefficient:
aMales: x2 = 5.81, P = 0.67
bFemales: x2 = 12.16, P = 0.14

Tian X, et al. 379

J Epidemiol 2011;21(5):376-384



never smokers and current light and heavy smokers) across
ages in both sexes, demonstrating that older adults were still
at high risk of mortality and morbidity from smoking.
Our results also showed that male long-term quitters had
lower reductions in LE and ALE than short-term quitters,
suggesting that older male smokers could expect to benefit

from smoking cessation, although this was not the case
in women.
In China, 2 nationwide smoking prevalence surveys have

been conducted, in 1984 and 1996,18,19 both of which revealed
an increasing prevalence of smoking, rising mean daily
cigarette consumption, and declining age of smoking
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Figure 1. Survival curves for a population of 100000 men, starting from age 55 years.
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Figure 2. Survival curves for a population of 100000 women, starting from age 55 years.

Smoking Smoking Cessation Elderly Population China Follow-up Study380

J Epidemiol 2011;21(5):376-384



initiation. These studies led to the prediction that tobacco
would eventually have large health consequences in China. A
population-based retrospective study by Liu et al20 in 1989
and a prospective cohort study by Yuan et al in 198421

provided further evidence of the devastating impact of
smoking on lung cancer, respiratory disease, and heart
disease in terms of proportional mortality and relative risks.
As a result of these studies, tobacco control was initiated with
an emphasis on preventing young people from starting
smoking and encouraging smoking cessation at a young
age. Our findings that older adults remains at high risk from
smoking and that they can still benefit from smoking cessation

highlight the importance of tobacco control among this
population.
A reduction in life expectancy due to smoking has been

shown in previous studies. In Copenhagen, the reduction
in the life expectancy of heavy smokers aged 35 years, as
estimated in a population-based study, was 9.2 years in men
and 9.4 years in women.1 In the Framingham Heart study, the
difference in life expectancy between a 50-year-old current
smoker and never smoker was 8.66 years in men and 7.59
years in women, based on data from a follow-up study.22 Our
estimates confirm the overall conclusion of the literature,
namely, that the life expectancy of smokers is less than that of
never smokers. However, the extent of lost life expectancy
was less in our study, especially for men, possibly because of
differences between studies in participant age and study
setting and methodology.
During the period before 1990, when the adverse effects of

smoking were less well known among the general population
of China, smoking was so prevalent—approximately 70% of
adult men were smokers—that non-smoking was usually
related to existing health problems.18 Among nonsmokers,
53.5% were passive smokers. Moreover, a special group of
so-called “social smokers”, ie, persons who smoke only when
they are in certain social settings, always regarded themselves
as nonsmokers.23 Therefore, the reference group (never
smokers) might have included some passive smokers and
irregular smokers, which would have diluted the observed
difference. In contrast, estimates for women had no such
problems because smoking was not socially accepted for
women at that time. Our results are more similar to those
found in Japan,24 where a study showed that the difference in
life expectancy between current smokers and never smokers
was 3 years for 55-year-old men who were recruited in 1980,

Table 5. Reduced life expectancy and active life expectancy
of Beijing adults aged 55 years or older, by sex and
smoking status (1992–2000)

Category

Smoking status

Never
Former Current

>5yrs ≤5 yrs <20yrs ≥20yrs

Reduced life expectancy
55–64 Males 25.2 −2.7 −4.9 −2.7 −4.2

Females 26.6 −5.7 −2.8 −1.8 −8.8
65–74 Males 18.3 −2.4 −4.3 −2.4 −3.6

Females 19.1 −5.1 −2.5 −1.6 −7.7
75– Males 12.9 −2.1 −3.7 −2.1 −3.2

Females 13.7 −4.5 −2.3 −1.5 −6.6
Reduced active life expectancy
55–64 Males 23.1 −2.9 −4.2 −1.9 −2.0

Females 24.9 −4.0 −2.7 −0.2 −4.7
65–74 Males 16.4 −2.4 −3.4 −1.6 −1.7

Females 17.2 −3.6 −2.4 −0.2 −4.0
75– Males 10.8 −2.1 −2.9 −1.4 −1.5

Females 11.5 −3.0 −2.1 −0.2 −3.7

Table 4. Active life expectancy of Beijing adults aged 55 years or older, by sex and smoking status (1992–2000)

Age, yrs

Smoking status

Never Former Current

Never (95% CI) >5 yrs (95% CI) ≤5 yrs (95% CI) <20yrs (95% CI) ≥20 (95% CI)

Malesa

55–59 23.1 (22.7–23.4) 20.2 (19.2–21.1) 18.9 (18.1–19.7) 21.2 (20.8–21.6) 21.1 (20.4–21.7)
60–64 19.7 (19.4–20.1) 17.1 (16.1–18.1) 16.0 (15.2–16.7) 18.0 (17.6–18.4) 17.9 (17.2–18.6)
65–69 16.4 (16.0–16.8) 14.0 (12.9–15.1) 13.0 (12.2–13.7) 14.8 (14.4–15.2) 14.7 (13.9–15.5)
70–74 13.2 (12.8–13.6) 11.0 (9.7–12.3) 10.1 (9.3–10.9) 11.8 (11.3–12.2) 11.7 (10.8–12.5)
75–79 10.8 (10.3–11.2) 8.7 (7.1–10.3) 7.9 (7.0–8.8) 9.4 (8.9–9.9) 9.3 (8.3–10.4)
80– 8.8 (8.3–9.3) 6.9 (6.2–7.5) 6.1 (5.0–7.3) 7.5 (6.9–8.1) 7.4 (6.1–8.7)
Femalesb

55–59 24.9 (24.7–25.2) 20.9 (19.7–22.0) 22.2 (21.3–23.1) 24.7 (24.0–25.3) 20.2 (18.5–21.8)
60–64 20.8 (20.5–21.0) 16.9 (15.8–18.0) 18.2 (17.3–19.1) 20.5 (19.9–21.2) 16.3 (14.7–17.9)
65–69 17.2 (16.9–17.5) 13.6 (12.6–14.7) 14.8 (13.9–15.7) 17.0 (16.3–17.7) 13.2 (11.6–14.8)
70–74 14.1 (13.8–14.4) 10.8 (9.8–11.8) 11.8 (10.9–12.8) 13.9 (13.2–14.6) 10.1 (8.4–11.7)
75–79 11.5 (11.2–11.8) 8.5 (7.6–9.4) 9.4 (8.4–10.5) 11.3 (10.5–12.1) 7.8 (6.2–9.4)
80– 9.5 (9.1–9.9) 6.7 (5.7–7.7) 7.5 (6.3–8.8) 9.3 (8.4–10.3) 6.1 (3.9–8.3)

Hosmer-Lemeshow goodness-of -fit test for sex-specific model used to calculate correction coefficient:
aMales: x2 = 4.87, P = 0.77
bFemales: x2 = 9.36, P = 0.31
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when the smoking prevalence was 62.9%, which is similar to
the 70% prevalence in China.

The discrepancy in findings on life expectancy might also
be due to methodological differences in calculating age-
specific mortality. We used adjusted mortality to construct life
tables by using a discrete-hazard model. Some risk factors,
which themselves have effects on morbidity and mortality,
could lead to overestimation of risk.10,25 Roger et al14 found
that the adjusted odds ratios were reduced by 13%, 17%,
and 29% for light smokers, moderate smokers, and heavy
smokers, respectively, as compared with unadjusted estimates.
Streppel et al8 reported that the between-group difference
in life expectancy classified by smoking status was reduced
after controlling for potential confounders. In light of these
findings, we controlled confounders such as education, marital
status, and community and alcohol consumption in estimating
age-specific mortality rate. Unlike other studies, we did
not include factors such as daily physical exercise and
psychological factors as explanatory variables, as they might
be outcomes of disability.

Our findings revealed that both long-term and short-term
quitters had a substantial loss in life expectancy. This seems
incompatible with other studies, which showed health benefits
increased proportionally to the number of years since smoking
cessation.26 However, some numerical results must be
interpreted in the context of study population, design, and/or
outcome.27 Our results might be population-specific, as they
could reflect the continuous and cumulative harmful effects of
tobacco use on mortality and morbidity among elderly
populations. In our study, short-term cessation meant that a
person stopped smoking at a relatively advanced age (age 50
years or older). Among long-term quitters, only 18.9% had
stopped smoking for more than 10 years (not presented in
results), which implies that they had smoked for a long period
of time, as was shown in some studies. In such individuals,
the adverse effects of smoking are unlikely to be quickly
reversed.13 Moreover, in China, no scaled-up intervention has
been targeted at older adults, and consultation from medical
professionals on smoking cessation was unlikely because
more than 56% of doctors were smokers at the time of the
survey.18 Thus, the logical explanation for smoking cessation
at a relatively advanced age is that bad health compelled
participants to stop.

Other studies also found an increased risk in former
smokers. Østbye et al reported greater loss of life expectancy
in those who had stopped smoking less than 3 years earlier in
comparison with light smokers,28 and Leffondré et al found
that ex-smokers had a higher risk of lung cancer than did
current smokers.27 Results from this and other studies,
however, do not negate the impact of smoking cessation
during old age. In a large-scale cohort study in Japan, the
increase in life expectancy of former male smokers who quit
smoking before the ages of 40, 50, 60, and 70 years was 4.8,
3.7, 1.6, and 0.5 years, respectively.3 A British doctor cohort

study revealed that those who stopped smoking at 60 years of
age could expect to gain 3 years of life.9 Our results also
showed that loss of life expectancy decreased with increasing
duration of smoking cessation in men, suggesting that it was
never too late to stop smoking.
Although quality of life is a commonly used concept, it

has no universally accepted definition. In our definition
we stressed daily physical activity because it is a primary
self-evaluated index for most Chinese older adults and can
be easily and objectively observed. The graded difference
associated with smoking intensity and duration since cessation
can also be reflected by ALE, which indicated that non-
smokers who have a longer life expectancy, in spite
of subsequent longer period of disability exposure, still
enjoyed a longer ALE. Previous studies of the effects of
smoking found that smoking increases the risks of a wide
range of chronic disease,21 which were significantly associated
with mortality as well as disability. This implies that the
observed reduction in active life expectancy is biologically
plausible.
Smoking among women has been a growing concern.

Previous studies indicated that female smokers are more
susceptible to a number of fatal diseases and that they have
more difficulty quitting than men.29,30 Our conclusion was
consistent: female heavy smokers experienced a greater
reduction in life expectancy as compared with their male
counterparts. However, female long-term quitters had a lower
LE/ALE than female short-term quitters, which seems
counterintuitive. The probable reason for the lower LE/ALE
among the former group is that smoking cessation is often
triggered by the presence of life-threatening illness. The
presence of such medical conditions reverses the negative
causal association between duration of smoking cessation
and mortality rate. Moreover, the interval from initiation
of smoking cessation (disease manifestation) to death is
determined by the natural course of the fatal disease, which
would increase the mortality rate among long-term quitters
(defined as >5 years in the present study). Therefore, this
result does not exclude the necessity of encouraging elderly
women to quit smoking, but rather highlights the importance
of increasing health care provided to elderly women who
attempt to quit smoking.
There were some limitations in our study. Overall, 4.9% of

subjects were lost to follow up. Although this was lower than
values in some previous studies, we cannot exclude the
possibility that these subjects were at higher risk of death
or disability in comparison with the remaining subjects or
that their loss to follow-up was related to their smoking
status, which would increase the potential for selection
bias. Misclassification of smokers and never-smokers
was also a possibility. If individuals classified as smokers
at the time of the baseline survey subsequently quit, this
could have contributed to a lower mortality rate in the smoker
group because of their improved health. Another source of

Smoking Smoking Cessation Elderly Population China Follow-up Study382

J Epidemiol 2011;21(5):376-384



possible misclassification was the “social smokers” mentioned
above. There were few female heavy smokers. Thus, the
estimates in women had wide confidence intervals, which
reduces the reliability of the estimates. There is also a
possibility of residual confounding. Thus, we think that
a priori knowledge, possibly based on previous analyses,
is necessary for controlling potential confounders in future
studies.

In conclusion, our study suggests that never smokers live
longer and healthier lives and that smoking cessation is
beneficial even among older adults.
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