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Tobacco use is one of leading causes of pre-
mature mortality around the world. China 
leads the world in tobacco consumption and 

smoking-related deaths. A 2010 survey shows that 
53% of Chinese men, 2% of the women, and 28% 
of the overall population currently smoke.1 Con-
currently, 70% of nonsmoking adults are exposed 
to secondhand smoke in a typical week.1 Smoking 
rates are higher among rural dwellers, the less-
educated, the middle-aged, and workers in service, 
manufacturing, or construction than compara-
tive groups; these groups also have a lower quit 
rate.1,2 Among daily smokers 20-34 years of age, 
smoking accounted for approximately one million 
deaths annually during the 1990s.3 Approximately 
100 million Chinese will die from smoking-related 
causes over the next 50 years if the current high 

prevalence of smoking persists.4

The health benefits of smoking cessation are 
well founded. It also is known that a majority of 
smokers would like to quit smoking and indeed at-
tempt to quit many times.5,6 The majority of quit 
attempts and successful cessation take place with-
out professional support.5,6 Studies in the Western 
countries, such as Australia, Western European 
countries, Canada, and the US, report that more 
than one-third of smokers (including both current 
smokers and ex-smokers) successfully quit smok-
ing’7-9 in China, however, only 19.6% of smokers 
successfully quit.10 In the Western countries, 66%-
75% of ex-smokers quit using unassisted meth-
ods;7-9 yet, about 95% of ex-smokers in China quit 
unassisted.10,11 However, our understanding of un-
assisted or self-quitting is far from complete. 

Studies published in 2010 and 2011 have ana-
lyzed the factors that may influence smoking ces-
sation.10,11 However, most of them have only been 
conducted among specific groups10,11 and the re-
sults from these studies may not reflect the situ-
ations of smokers in general. The objective of our 
study was to examine factors influencing quit in-
tention and successful cessation in a representa-
tive sample of urban dwellers in China. We focused 
on urban dwellers because more than half of Chi-
na’s population resides in cities. We hypothesized 
that a range of personal and environmental deter-
minants, such as social and economic status,12,13 
smoking patterns and nicotine dependence,7,14,15 
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and smoke-free rules in public venues,2 would af-
fect smokers’ intention to quit and their chances to 
be successful at quitting. Given the fact that ciga-
rette gifting is an important social custom in Chi-
na,16-18 we also hypothesized that gifted cigarette 
users may have a lower rate of smoking cessation 
than those who primarily rely on purchasing their 
own cigarettes. Because of limited access to smok-
ing cessation resources, we assumed in this study 
that most of quitters, like quitters in other stud-
ies, would be those who quit through unassisted 
methods.10,11 The information from this study will 
be essential for informing health policy, as well as 
designing and implementing appropriate smoking 
cessation programs.

METHODS
Study Area and Participants

This study used a cross-sectional multistage 
sampling design. In Stage 1, 21 cities were selected 
based on geographic regions of China. Nine cities 
are located in the east; 5 are in the central region; 
and the remaining 7 are in the west. Sixty-eight 
percent of provinces in Mainland China were cov-
ered in this study. In stage 2, 2 residential districts 
were selected randomly from the main urban zones 
of each city. We excluded newly built districts and 
sub-districts because these districts were not the 
typical urban areas. They were previously rural ar-
eas and the social economic conditions there were 
less developed than those in the main urban zones. 
In Stage 3, 4 communities were selected randomly 
within each residential district. In Stage 4, a fam-
ily household registration (“hukou”) list was used 
to sample households randomly from the commu-
nities. Individuals aged 15 years and older, who 
had lived in their home for at least one year, were 
identified within each household. The selection of 
the individual participants followed the inclusion 
criteria of adult participants in national surveys on 
smoking patterns in China, in which individuals 
aged 15 and older were grouped into adult pop-
ulation.19-21 Finally, one respondent was selected 
randomly from each family, with eligibility being 
determined by the birthdate closest to the contact 
date.22

Data Collection 
A face-to-face interview was scheduled once an 

individual was identified and agreed to participate. 
All interviews were conducted using a structured 
self-administered questionnaire. Interviewers were 
the fourth-year medical students from a local med-
ical college who received a one-day training on the 
study protocol and interviewing procedures. The 
survey was administered privately in participants’ 
homes or in a designated quiet place, such as a 
backyard or community park. Interviews were con-
ducted on Saturdays, Sundays, or during the eve-
nings or other times when participants were avail-
able. Upon receiving survey instructions explained 
by an interviewer, the participant was asked to 

complete a survey questionnaire of approximately 
30 minutes duration. Each participant was given 
an opportunity to clarify questions regarding the 
survey or survey items, and adequate time to com-
plete the survey. 

The same interview protocol was used across the 
21 cities to assure homogeneity of interview and 
data collection. The data collection procedures 
have been employed extensively in research on 
smoking in China.10,22

Measures
Dependent variables. Information regarding 

smoking status, frequency and quantity of smok-
ing, and smoking history was assessed using stan-
dard methods recommended by the World Health 
Organization.23 A current smoker was defined as 
someone who smoked cigarettes at the time of the 
interview. Current smokers included daily smok-
ers, who smoked every day, and occasional smok-
ers, who smoked on some days.2,23,24 Quitters were 
individuals who reported that they previously had 
smoked habitually for 6 or more months, but had 
completely stopped smoking at time of interview, 
and their behaviors were referred as “smoking ces-
sation.” Quit intention was measured by the ques-
tion: “Do you plan to quit smoking?” The response 
options included: (1) yes, I will within a month; 
(2) yes, I will within 6 months; (3) yes, I will in 
more than 6 months; and (4) no, I do not plan to 
quit. Responses were coded dichotomously, with 
‘1’ referring to a ‘no’ response and ‘0’ to a ‘yes’ 
response. 

Individual-level independent variables. Indi-
vidual-level data (social demographics) were col-
lected on age, sex, ethnicity, education, occupa-
tion, and income. 

(a) Smoking types. Respondents were asked 
whether they smoked alone or with others in most 
situations. Also, belief about nicotine dependence 
was measured by asking smokers whether or not 
they believed that they were addicted to nicotine. 

(b) Smoking economic variables. Three vari-
ables were measured: (1) price of cigarettes smoked 
- participants were asked the price range of ciga-
rettes they usually smoked (<5 Yuan, 5-10 Yuan, 
10-15 Yuan, 15-20 Yuan); (2) source of cigarettes 
- participants were asked whether the cigarettes 
they smoked were self-paid or non-self-paid (gift-
ed by others); and (3) impact of cigarette prices 
on smoking behaviors - participants were asked 
whether or not they decreased smoking because of 
the high price of cigarettes, with response options 
of no/ yes/ not certain.

(c) Smoking restrictions. Information on smok-
ing restrictions in public places, workplaces, and 
households was gathered. The measurement and 
coding methods have been described elsewhere.2

City-level independent variables. There were 
2 regional-level independent variables represent-
ing geological and economic diversities of the 21 
participating cities. Each city was classified by 
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geographic region (eastern, central, and western) 
in China. The economic diversity of each city was 
coded using per capita Gross Domestic Product 
provided by national sources (GDP, which were 
categorized as <20000 RMB (1USD = 6.1RMB), 

20000-29999 RMB, and 30000+ RMB).25 

Data Analysis 
All data were entered into a database using Mi-

crosoft Excel. The dataset was then imported into 

Table 1
The Differences in Smoking Cessation Rates and Quit Intention among 

Different Groups 

Group
N (weighted % 
sample)

Weighted prevalence 
of smoking cessation 

N (weighted % 
sample )

Weighted prevalence 
of quit intention 

Socio-demographics 
   Age χ2=1.96, p = .7436 χ2=7.25, p = .1233
      <25 1029(15.5) 9.8 900(15.6) 48.0
      25-34 1475(20.2) 8.6 1333(20.4) 49.2
      35-44 1486(20.4) 9.8 1346(20.4) 40.1
      45-54 1232(20.1) 12.2 1135(11.2) 43.6
      55+ 1024(23.9) 9.8 946(24.0) 46.7
   Sex χ2=134.41, p < .0001 χ2 =0.027, p = .8699
      Male 5249(83.4) 4.7 5048(88.4) 45.2
      Female 997(16.6) 37.3 612(11.6) 47.4
   Ethnicity χ2=0.18, p = .6753 χ2=1.01, p = .3164
      Han 5965(96.9) 10.0 5427(96.9) 45.2
      Other 281(3.1) 11.5 233(3.1) 52.5
   Education χ2=19.80, p = .0002 χ2=21.98, p < .0001
      Elementary school or less 1288(21.1) 2.7 1265(22.9) 62.4
      Junior high school 3026(45.4) 7.1 2823(46.9) 33.5
      High school 1016(18.5) 20.2 825(16.4) 50.7
      Junior college or college 916(15.0) 17.0 747(13.8) 46.7
   Occupation χ2=45.19, p < .0001 χ2=45.71, p < .0001
      Managers and clerks 1041(14.3) 5.3 977(15.1) 81.8
      Professionals 762(10.2) 17.2 711(10.8) 50.8
      Commerce and service 1766(27.1) 5.3 1660(28.6) 29.3
      Operations  1284(19.1) 4.2 1079(17.0) 36.2
      Students 504(13.3) 25.6 445(13.0) 46.6
      Retired  256(3.4) 12.7 222(3.3) 54.8
      Other  633(12.6) 12.7 566(12.2) 43.0
   Income/Person/Year (RMB) χ2=2.42, p = .2977 χ2=15.44, p = .0004
      <10,000              2509(39.7) 6.4 2402(41.3) 57.8
      10,000-                 2197(33.3) 12.1 1960(32.6) 28.0
      20000- 1540(27.0) 13.0 1298(26.1) 47.6
Smoking Types
      Co-smoking χ2=0.05, p = .8302 χ2=38.64, p < .0001
      Smoking with others 4319(65.3) 10.4 3862(65.1) 63.70
      Alone 1927(34.7) 9.5 1798(34.9) 11.4

(continued on next page)



Smoking Cessation in an Urban Population in China

936

SAS (version 9.3) for statistical analyses.26 Descrip-
tive statistics were calculated for smoking ces-
sation and quit intention prevalence. Chi-square 
analyses were conducted to determine the associa-
tions between smoking cessation or quit intention, 
and the selected regional and individual variables 
using SAS survey procedures.26 These associations 
were confirmed by a multilevel logistic regression 
model using NLMIXED procedure of SAS.27-29

To build the multilevel logistic regression model, 
we started with the Null Model, a 2-level model 
with random intercepts. A constant was the sole 
predictor accounting for variation in smoking ces-
sation across these cities. In this base, we entered 
all individual and regional level variables as fixed 
main effects to form a final model for evaluating 
the impact of the variables on smoking cessation. 
We operationalized our dependent variables of 

smoking cessation and quit intention as a binary 
response (no smoking cessation = 1, smoking ces-
sation = 2; no quit attempt = 1, quit intention = 2). 
The independent variables were those emerged as 
statistically significant (significant level: 0.1) in the 
Chi-square tests. All variables with their catego-
ries are listed in Table 1. The first category of each 
variable served as reference in the logistic regres-
sion analysis. Backward stepwise regression is the 
preferred method for exploratory analyses, where 
analysis begins with a full or saturated model and 
variables are eliminated from the model in an it-
erative process. Model fitting was assessed by the 
likelihood of a change in the -2log. Significance of 
the random parameter variance estimates was as-
sessed using the Wald joint χ2 test statistic.28

All analyses were weighted.29,30 Weights included: 
(1) sampling weight, which is the inverse of the 

   Belief about Nicotine 
   Dependence χ2=0.34, p = .5596 χ2=26.35, p < .0001
      No addiction 4059(61.3) 10.9 3610(60.7) 66.9
      Addiction 2187(38.7) 8.7 2050(39.3) 12.2
   Smoking Economic Variables
      Source of cigarettes χ2=0.20, p = .6609 χ2=16.54, p < .0001
      Self- paid 5873(94.2) 10.2 5313(94.1) 47.0
      Non-self-paid 373(5.8) 8.6 346(5.9) 20.1
Smoking Restrictions
   Restrictions in public place χ2=2.67, p = .1017 χ2=0.59, p = .4436
      No or part 463(8.3) 14.5 419(7.9) 49.7
      Complete 5526(91.7) 9.1 5028(92.1) 50.3
   Restrictions at home χ2=110.18, p < .0001 χ2=3.63, p = .0569
      No or part 2633(41.1) 4.2 3149(52.2) 37.5
      Complete 3613(58.9) 14.1 2511(47.8) 44.3
   Restrictions in workplace χ 2=24.98, p < .0001 χ 2=0.36, p = .5459
      No or part 3435(53.0) 6.1 2426(44.6) 43.8
      Complete 2811(47.0) 14.1 3234(55.4) 46.8
Regional Variable
   Location χ2=0.0521,p = .9743 χ2:=0.9597, p = .6189

      East 2132(45.9) 9.9 1913(45.9) 53.3
      Center 1010(12.1) 8.5 902(12.3) 49.8
      West 3104(42.1) 10.7 2845(41.8) 57.3
   Per Capita GDP (Yuan) χ2=0.3223, p = .8511 χ2=0.0616, p = .9697

      <20,000 1906(41.2) 10.7 1880(13.0) 56.1
      20,000 2080(46.5) 11.4 1906(45.8) 54.7
      30,000+ 2050(40.4) 8.3 1874(22.2) 46.1

Table 1 (continued)

Group
N (weighted % 
sample)

Weighted prevalence 
of smoking cessation 

N (weighted % 
sample )

Weighted prevalence 
of quit intention 
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probability of selection, calculated at region, city, 
district, and community levels, and lastly multi-
plied together for each level. We did not consider 
households in our weighting, because there are 
similar numbers of family members for most of the 
families under the context of family planning in 
China (3 persons) so that the probability of selec-
tion is the same; (2) non-response weight, which 
is comprised of household and individual aspects. 
Household level non-response weights were made 
in city, whereas individual level non-response 
weights were made for a combination of each city, 

age, and sex and their corresponding weighting 
was the inverse of the response rate. Overall non-
response weight was the product of household and 
individual weights; (3) post-stratification weight, 
which was made by the combination of sex (male, 
female) and age (<25years old, 25-, 35, 45, 55 and 
more) based on estimated distributions of these 
characteristics from a national survey.31 The final 
overall subject-level weight was calculated as the 
product of the above 3 weights. Chi-square analy-
ses were weighted using the overall subject-level 
weights, and the multilevel analyses were weighted 

Table 2 
Results of Multiple Logistic Regression 

Group

Null model 
(smoking cessation, 
OR, 95% CI)

 Full Model 
(smoking cessation, 
OR, 95% CI)

Null model 
(quit intention, 
OR, 95% CI)

Full model 
(quit intention 
OR, 95% CI)

Individual Level
   Sex
      Male 1.00
      Female 12.23(5.12-29.21)**
   Occupation
      Managers and clerks 1.00 1.00
      Professionals 2.87(1.13-7.31)* 0.24(0.08-0.81)*
      Commerce and service 1.09(0.65-1.87) 0.10(0.29-0.38)**
      Operations 0.68(0.38-1.16) 0.20(0.08-0.60)**
      Students 1.05(0.54-1.89) 0.23(0.07-0.66)**
      Retired  1.10(0.44-2.80) 0.35(0.12-1.04)
      Others 1.33(0.73-2.43) 0.21(0.08-0.58)**
   Restrict smoking at home
      No or part 1.00
      Restriction 2.70(1.51-4.75) **
   Restrict smoking in workplace
      No or part 1.00
      Restriction 1.86(1.09-3.23)*
   Source of cigarettes 
      Self-paid 1.00
      Non-self-paid 0.25(0.12-0.51)**
   Belief about nicotine dependence 
      No addiction 1.00
      Addiction 0.15(0.05-0.46)**
   Smoking situation
      Smoking with others 1.00
      Alone 0.28(0.15-0.51)**
   Fixed parameters 7.5586(0.6957) ** 3.0759(0.5893)* 0.5242(0.03292)** 0.5213(0.07498)**
   Random parameters between regions 12.1875(1.8947)* 5.0427(0.3587)** 0.5242(0.03292)** 15.0559(2.2300)**

*p < .05; **p < .01
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using city level and subject level weights respec-
tively.29,30 As there is no weight statement available 
for the NLMIXED procedure, these analyses were 
weighted through a macro method in this study.29

RESULTS
A total of 18,875 individuals were identified 

as potential participants for this study; of these, 
17,124 were effectively contacted and agreed to 
participate in the survey. The number of completed 
valid questionnaires was 16,866. 

The sample included 5660 current smokers, ac-
counting for a smoking prevalence of 30.6% (95% 
CI: 27.6, 33.5). The daily smoking prevalence was 
20.5(95% CI: 17.2, 23.7), occasional smoking 
prevalence was 10.1(95% CI: 8.1, 12.2).The aver-
age number of cigarettes smoked each day was 
13.75(95% CI: 12.41, 15.11). Subsequent analysis 
included 6246 for smoking cessation outcome and 
5660 for quit intention outcome. Among study par-
ticipants, 586 were quitters, reflecting a quitting 
prevalence of 10.1% (95% CI: 4.2, 16.0); 2842 had 
tried to quit but relapsed. The successful quitting 
rate, referring to the percentage of successful quit-
ters among all the smokers who had tried to quit 
was 23.7% (95% CI: 10.6, 6.2). Among the current 
smokers 2674 reported an intention to stop smok-
ing sometime in future; so the prevalence of quit 
intention was 45.5% (95% CI: 38.7, 52.3).

Among the current smokers 15.3% (95% 
CI:10.7,19.9) consumed the cigarette brands less 
than 5 Yuan a pack; 40.1% (95% CI:36.0, 44.2) 
used the brands of 5 to 10 Yuan; 28.8% (95% 
CI:24.8, 32.8) used the brands of 10 to 15 Yuan; 
8.6% (95% CI:6.5,10.8) used the brands of 15 to 
20 Yuan, and 7.1% (95% CI:5.7, 8.7) used the 
brands of over 20 Yuan. The majority of current 
smokers reported paying for their own cigarettes; 
5.9% (95% CI: 4.8, 7.0) often used non-self-paid 
(gifted) cigarettes. Among current smokers, 34.9% 
(95% CI: 30.6, 39.2) smoked alone; 39.3% (95% 
CI: 34.5, 44.1) believed that they were addicted to 
cigarettes.

Most of the public places [92.6% (95% CI: 87.1, 
97.1)] were reported to have “no smoking” signs or 
other signs about smoking restrictions. However, 
36.8% (95% CI: 32.4, 41.7) of all participants saw 
people smoke in the public places with smoking 
restriction rules. Less than one-third of the partici-
pants [31.5% (95% CI: 27.6, 35.4)] reported com-
plete smoking bans in their workplaces and 20% 
of them stated that there were complete smoking 
bans in their homes. 

As shown in Table1, smoking cessation was 
significantly associated with such factors as sex, 
education, occupation, and complete restrictions 
on smoking at home and in the workplaces. Quit 
intention was associated with education, occupa-
tion, income, source of cigarettes, perceived addic-
tion to cigarette smoking, smoking situation, and 
complete restrictions on smoking at home.

Table 2 shows the result of the multilevel logistic 

regression analysis. Smoking cessation prevalence 
was higher in women and professionals. Complete 
restrictions on smoking at home and workplace 
were positively related to higher quit prevalence. 
Quit intention was higher among managers and 
clerks, and lower among those who used non-self-
paid (gifted) cigarettes, smoked alone, and per-
ceived addiction to cigarette smoking.

DISCUSSION 
This study is the first in China to explore both 

individual and regional variations in smoking 
cessation and intention to quit smoking. The ap-
proach used in this study is supported by ecologi-
cal models which suggest that behavioral events 
are influenced by both individual and environ-
mental variables.32 Furthermore, understanding 
environmental influences on smoking cessation 
is of significant importance from a public health 
perspective, especially for policy intervention at 
the regional level. The ‘null’ model, for example, 
showed the proportion of variation explained by 
attributes of living in different cities. In both the 
smoking cessation model and quit intention model 
the random effects were significant, which likely 
reflects the influence of both regional cultural and 
socioeconomic heterogeneity on smoking cessation 
and quit intention. In the 2 full models the random 
effects were significant, too, because no regional 
variables included in this study entered the equa-
tions. Further research should explore other re-
gional level variables to explain the regional varia-
tions. After adding individual-level variables to the 
null model for estimating the final model the fixed 
effect retained its significance. This indicated that 
some important potential individual level variables 
were not included in this study. 

Many studies have explored factors that may in-
fluence smoking cessation. However, these stud-
ies generally have been conducted with specific 
groups10,11 and the findings may not be able to gen-
eralize to a wider population. The findings of this 
study came from a representative urban popula-
tion in China, and therefore, have important ap-
plication value and practical significance.

The smoking cessation prevalence was 10.1%, 
which was lower than previous findings in China.10 
Also, compared with Western countries,5,6 China 
has a much lower quitting rate, reflecting the differ-
ences in social and economic development and to-
bacco control efforts between China and the West-
ern countries. This study showed that 45.5% of 
Chinese smokers intended to quit, which is higher 
than the findings in our prior study (24.9%).33 The 
increased rate of quit intention may reflect joint to-
bacco control efforts made in recent years by Chi-
nese governments, social organizations, and inter-
national organizations. In this study 23.7% of the 
smokers who tried to quit smoking had quit suc-
cessfully, which is higher than the figures in the 
Western countries.5,6 A prior study at the national 
level in China found that only 3.1% of quitters 
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used pharmacotherapy and 3.0% used counseling 
services.10 Another study also suggested that only 
4.3% of the quitters had received cessation help,11 
which means that more than 95% of the smokers 
who had quit smoking successfully did so through 
unassisted cessation approaches. Although this 
study did not examine whether or not the quitters 
sought help in their quit attempts, most of them 
were likely in the same situation as quitters in 
other studies. The high prevalence of unassisted 
cessation might be a cultural norm. Different from 
the West, the Chinese culture emphasizes spirit 
and willpower in shaping people’s behaviors. As a 
result, Chinese smokers may tend to change their 
smoking by themselves rather than by seeking 
outside help. In the final model, several variables 
were significantly associated with current smok-
ing. The results of this study showed higher smok-
ing cessation prevalence among women than men. 
This finding may reflect social norms in China. 
Smoking is overwhelmingly a male phenomenon in 
China and traditional negative attitudes towards 
women’s smoking are still dominant.34 These at-
titudes may place additional pressures on women 
smokers to quit smoking. However, China should 
be alert still to the possible diffusion of smok-
ing among Chinese females as shown in Western 
countries.35

The findings also showed higher smoking cessa-
tion prevalence among professionals than in other 
groups. It is possible that professionals have great-
er health awareness in general as well as better 
knowledge of the health risks of tobacco smoking 
and advanced quitting skills.14 Also, quit inten-
tion was higher in managers and clerks than oth-
ers. Because this group assumes the role of social 
management it is possible that they are more eas-
ily affected by tobacco control movements. These 
findings support other studies that show higher 
quit intention and successful cessation prevalence 
rates among groups of higher social status.12, 13 
This phenomenon will complicate tobacco control 
in China further where health resources and social 
benefits are unequally allocated among the sub-
populations.36,37 The disadvantaged social groups 
that are marginalized already by a lack of health 
resources, will be burdened additionally by smok-
ing-attributed health problems. 

About one-third (34.9%) of current smokers in 
the study were found to smoke alone and this was 
associated with lower quit intention. Several stud-
ies have reported smoking alone to be associated 
with higher frequency and intensity of tobacco use, 
more nicotine dependence, and less intention to 
quit.7,14,15 Similarly, this study revealed that those 
who perceived being addicted to nicotine were less 
likely to consider quitting. It should be mentioned 
that 39.7% of smokers thought they were addicted 
to nicotine in this study, which was higher than 
the actual figure (27.1%) measured by FTND (Fag-
erström Test for Nicotine Dependence).14 This dis-
parity suggests that many smokers overestimated 

their nicotine dependence status, and that there is 
a need to provide information about nicotine de-
pendence. 

The study has confirmed findings of a previous 
study that a complete ban on smoking in house-
holds and workplaces is positively associated with 
successful quitting.2 Unfortunately, less than half 
of the respondents reported that their workplaces 
and households had smoking restrictions. There-
fore, supporting smoking bans in workplaces and 
promoting the establishment of smoke-free homes 
is likely to be an important step to increase smok-
ing cessation. Findings of the study showed that 
smoking bans in public places were not associated 
with increased smoking cessation, which is con-
tradictory to experiences in jurisdictions outside of 
China.38,39 Although 18 of the 21 cities had enacted 
regulations to restrict smoking in public places at 
the time of this study, compliance with the reg-
ulations was low. Unlike in industrial societies, 
agrarian social mores persist in China. Awareness 
of legal constraints among the public is low, and 
compliance with laws is typically weak.40-42 Find-
ing ways to enforce existing smoking ban policies 
will be important not only to raise public aware-
ness of the perils of secondhand smoke, but also 
to increase chances for successful quitting among 
the smokers. In reality, it is easier to implement 
a smoking restriction policy in workplaces than 
in public places because of strong administrative 
structures and the “acquaintance society” in work-
places. The “acquaintance society,” also known as 
“social relation society, ” or “back door society, ” 
is a popular social phenomenon in China, which 
emphasizes the rule of man rather than the rule 
of law.43 Whereas the “acquaintance society” may 
weaken the legal functions, it imposes restrictions 
over its members. Smokers in workplaces do not 
want to lose “face” among acquaintances by dis-
obeying a smoking restriction policy.24 This situa-
tion also applies to smoking restrictions at home, 
which in part, explain the relationship between 
household smoking restrictions and higher quit-
ting prevalence, as shown in the study. Perhaps 
most salient in Chinese culture is the value of 
family to individuals and society. Chinese family 
values emphasize collective interests over individ-
ual’s interests. A strong sense of obligation and re-
sponsibility to family is a cherished virtue. In this 
context, smoking may be perceived as a threat to 
familial health and financial solvency. Family and 
peer influences have been associated with smoking 
behavior in China.16,24,44 A previous study found 
that 92% of smokers had received the most advices 
to quit smoking from family members.22 Together, 
these factors may contribute to the effectiveness of 
smoking restrictions in households, as shown in 
the study.

In the current study, smokers who used non-
self-paid (gifted) cigarettes had a lower intention to 
quit smoking, possibly due to a source for free ciga-
rettes. Cigarette gifting is an important social cus-
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tom in China, particularly among males.16-18 Offer-
ing and receiving cigarettes shows respect for both 
the sender and the receiver. In many countries, 
population-based strategies have been proven ef-
fective in supporting smoking cessation.45-48 Fur-
thermore, based on the findings from this study, 
there are large numbers of smokers currently in-
tending to quit smoking. An effective population-
based strategy to combat cigarette gifting would 
be to redesign the current attractive packaging of 
cigarettes to make them unsuitable as gifts. 

The study has 2 limitations. First, it is cross-sec-
tional, which precludes causal inference. However, 
the study is large-scaled and its results are likely a 
strong indicator of the extent and degree of smok-
ing cessation-related issues within the Chinese 
urban population. Second, the sampling frame fo-
cuses on urban areas of China and covers just 21 
socio-economically heterogeneous cities. Hence, 
findings of the study are not generalizable to all of 
China.

Conclusion
This study explored successful cessation and 

quit intention prevalence and their determinants 
in a large urban population in China. Findings 
from this exploratory study offer directions for pol-
icymakers to develop and implement effective to-
bacco control policies and interventions. Given the 
enormity of the Chinese smoking-related health-
care burden, reductions in smoking inevitably 
will increase both population life expectancy and 
healthy life expectancy.

Human Subjects Statement 
This project was approved by the Ethics Commit-

tee of the Medical Center, Zhejiang University, and 
verbal consent was obtained from all respondents 
prior to commencement of the data collection.

Conflict of Interest Statement 
No conflicts of interest noted.

Acknowledgments 
This study was partly funded by the National 

Social Science Foundation of China (01BSH030). 
We thank local teams from the project “Building 
Advocacy Capacity for Tobacco Control in Medical 
Universities in China” for organizing the data col-
lection. Universities involved in the project, local 
governments, China CDC (Center for Disease Con-
trol and Prevention), and the Center for Tobacco 
Control Research, Zhejiang University School of 
Medicine partly funded this study.

References
 1. World Health Organization. Global Adult Tobacco Survey 

(GATS)(Fact Sheet, China; 2010). Available at: http://
www.who.int/tobacco/surveillance/en_tfi_china_gats_
factsheet_2010.pdf. Accessed January 1, 2014.

 2. Yang T, Xu X, Rockett IR, et al. Effects of household, 
workplace, and public place smoking restrictions on 

smoking cessation. Health Place. 2011;17(4):954-960.
 3. Ministry of Health People’s Republic of China. The 2007 

China Tobacco Control Report. Available at: http://
global.tobaccofreekids.org/files/pdfs/reports_arti-
cles/2007%20China%20MOH%20Tobacco%20Con-
trol%20Report.pdf. Accessed January 1, 2014.

 4. Doll R, Peto R, Boreham J, Sutherland I. Mortality from 
cancer in relation to smoking: 50 years observations on 
British doctors. Br J Cancer. 2005;92(3):426-429.

 5. Tobacco Use and Dependence Guideline Panel. Treating 
Tobacco Use and Dependence: 2008 Update. Rockville, 
MD: US Department of Health and Human Services; 
2008.

 6. Chapman S, MacKenzie R. The global research neglect of 
unassisted smoking cessation: causes and consequenc-
es. PLoS Med. 2010;7(2):e1000216.

 7. Shiffman S, Brockwell SE, Pillitteri JL, Gitchell JG. Use 
of smoking-cessation treatments in the United States. 
Am J Prev Med. 2008;34(2):102-111.

 8. Lee CW, Kahende J. Factors associated with successful 
smoking cessation in the United States, 2000. Am J Pub-
lic Health. 2007;97(8):1503-1509.

 9. Cancer Institute New South Wales. New South Wales. 
Smoking and Health Survey 2009. Available at: http://
www.cancerinstitute.org.au/incite/issue-2/smoking-
and-health-survey-2009. Accessed January 1, 2014.

10. Chinese Center for Disease Control and Prevention. Glob-
al Adult Tobacco Survey- China Report. Beijng: Sanxia 
Press; 2011.

11. Jiang Y, Elton-Marshall T, Fong GT, Li Q. Quitting smok-
ing in China: findings from the ITC China Survey. Tob 
Control. 2010;19(Suppl 2):i12-i17.

12. Reid JL, Hammond D, Boudreau C, et al. Socioeconomic 
disparities in quit intentions, quit attempts, and smok-
ing abstinence among smokers in four western coun-
tries: findings from the International Tobacco Control 
Four Country Survey. Nicotine Tob Res. 2010;12(Sup-
pl):20-33.

13. Yong HH, Siahpush M, Borland R, et al. Urban Chi-
nese smokers from lower socioeconomic backgrounds 
face more barriers to quitting: results from the interna-
tional tobacco control-China survey. Nicotine Tob Res. 
2013;15(6):1044-1051.

14. Yang T, Shiffman S, Rockett IR, et al. Nicotine depen-
dence among Chinese city dwellers: a population-based 
cross-sectional study. Nicotine Tob Res. 2011;13(7):556-
564.

15. Moran S, Wechsler H, Rigotti NA. Social smoking among 
US college students. Pediatrics. 2004;114(4):1028-1034.

16. Mao A, Bristow K, Robinson J. Caught in a dilemma: 
why do non-smoking women in China support the smok-
ing behaviors of men in their families? Health Educ Res. 
2013;28(1):153-164.

17. Hu M, Rich ZC, Luo D, Xiao S. Cigarette sharing and gift-
ing in rural China: a focus group study. Nicotine Tob Res. 
2012;14(3):361-367.

18. Rich ZC, Xiao S. Tobacco as a social currency: ciga-
rette gifting and sharing in China. Nicotine Tob Res. 
2012;14(3):258-263.

19. Li Q, Hsia J, Yang G. Prevalence of smoking in China in 
2010. N Engl J Med. 2011;364(25):2469-2470.

20. Yang GH, Ma JM, Liu N, Zhou LN. Smoking and passive 
smoking in Chinese, 2002. Zhonghua liu xing bing xue za 
zhi (Chinese Journal of Epidemiology).2005;26(2):77-83. 
In Chinese.

21. Yang G, Fan L, Tan J, et al. Smoking in China: find-
ings of the 1996 National Prevalence Survey. JAMA. 
1999;282(13):1247-1253.

22. Yang T, Rockett IR, Li M, et al. Tobacco advertising, envi-
ronmental smoking bans, and smoking in Chinese urban 
areas. Drug Alcohol Depend. 2012;124(1-2):121-127.

23. World Health Organization. Guidelines for Controlling and 



Yang et al

Am J Health Behav.™ 2014;38(6):933-941 941 DOI:   http://dx.doi.org/10.5993/AJHB.38.6.15

Monitoring the Tobacco Epidemic. Geneva: World Health 
Organization; 1998.

24. Yang T. Tobacco Control Theory and Implementation. Bei-
jing: People’s Medical Publishing House; 2010.

25. Department of Comprehensive Statistics of National Bu-
reau of Statistics. China Statistical Yearbook for Regional 
Economy 2011. Beijing: China Statistics Press; 2012.

26. SAS Institute Inc. SAS/STAT 9.3 User’s Guide: Survey 
Data Analysis. Cary NC: SAS Institute Inc; 2011.

27. Wang J, Xie H, Jiang B. Multilevel Models: Methods and 
Application. Beijing: Higher Education Press; 2008.

28. Goldstein H. Multilevel Statistical Models. London: Ed-
ward Arnold; 1995.

29. Grilli L, Pratesi M. Weighted estimation in multilevel or-
dinal and binary models in the presence of informative 
sampling designs. Survey Methodology. 2004;30(1):93-
104.

30. Pfeffermann D, Skinner CJ, Holmes DJ, et al. Weighting 
for unequal selection probabilities in multilevel models. 
Journal of the Royal Statistical Society Series B (Statisti-
cal Methodology). 1998;60(1):23-40.

31. National Bureau of statistics. China Statistical Year-
book, 2011. Available at: http://www.stats.gov.cn/tjsj/
ndsj/2012/indexch.htm. Accessed September 16, 2013.

32. Storr CL, Cheng H, Alonso J, et al. Smoking estimates 
from around the world: data from the first 17 participat-
ing countries in the World Mental Health Survey Consor-
tium. Tob Control. 2010;19(1):65-74.

33. Yang T, Fisher KJ, Li F, Danaher BG. Attitudes to smok-
ing cessation and triggers to relapse among Chinese 
male smokers. BMC Public Health. 2006;6:65.

34. Morrow M, Barraclough S. Gender equity and tobacco 
control: bringing masculinity into focus. Glob Health Pro-
mot. 2010;17(1 Suppl):21-28.

35. Graham H. Smoking prevalence among women in 
the European community 1950-1990. Soc Sci Med. 
1996;43(2):243-254.

36. Hung LM, Rane S, Tsai J, Shi L. Advancing primary care 
to promote equitable health: implications for China. Int J 
Equity Health. 2012;11:2.

37. Ma X, Zhang J, Meessen B, et al. Social health assistance 

schemes: the case of Medical Financial Assistance for the 
rural poor in four counties of China. Int J Equity Health. 
2011;10:44

38. US Department of Health and Human Services. Reducing 
Tobacco Use: A Report of the Surgeon General. Atlanta, 
GA: Department of Health and Human Services, Centers 
for Disease Control and Prevention, National Center for 
Chronic Disease Prevention and Health Promotion, Of-
fice on Smoking and Health; 2006.

39. World Health Organization. WHO Smoke-free City Case 
Study. Geneva: World Health Organization; 2011.

40. Li Q, Hyland A, O’Connor R, et al. Support for smoke-free 
policies among smokers and non-smokers in six cities 
in China: ITC China Survey. Tob Control. 2010;19(Suppl 
2):i40-i46.

41. Li J, Tu Y, Huang Y. Review about tobacco control 
law in world and China. J Prev Med Public Health. 
2010;21(4):71-75.

42. Tang T, Abdullah A, Wu J, et al. Nicotine dependence 
among rural Chinese males. J Addict Nurs. 2010;21:2-3.

43. Fei X. From the Soil: The Foundations of Chinese Society. 
Berkeley, CA: University of California Press; 1992.

44. Unger JB, Yan L, Shakib S, et al. Peer influences and 
access to cigarettes as correlates of adolescent smoking: 
a cross-cultural comparison of Wuhan, China, and Cali-
fornia. Prev Med. 2002;34(4):476-484.

45. Messer K, Pierce JP, Zhu SH, et al. The California Tobac-
co Control Program’s effect on adult smokers: (1) Smok-
ing cessation. Tob Control. 2007;16(2):85-90

46. Dinno A, Glantz S. Tobacco control policies are egali-
tarian: a vulnerabilities perspective on clean indoor air 
laws, cigarette prices, and tobacco use disparities. Soc 
Sci Med. 2009;68(8):1439-1447.

47. Vallone DM, Duke JC, Cullen J, et al. Evaluation of EX: 
a national mass media smoking cessation campaign. Am 
J Public Health. 2011;101(2):302-309.

48. Gruder CL, Trinidad DR, Palmer PH, et al. Tobacco 
smoking, quitting, and relapsing among adult males in 
Mainland China: the China Seven Cities Study. Nicotine 
Tob Res. 2013;15(1):223-230.


