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Abstract
Background: Cigarette smoking is the highest ranked preventable cause of morbidity and
mortality with a significant economic burden in China. The objectives of this study were to
examine predictors of intention to quit smoking as well as predictors of previous attempts to
quit smoking among a sample of Chinese adult smokers (n=351).
Methods: A survey-based study was conducted by using a convenience sample of adults aged
18 years or older in China. Individuals who smoked at least one cigarette in the past 30 days
were defined as smokers and considered as the study cohort. Multivariate logistic regression
models were constructed to determine predictors of intention to quit smoking and previous
attempts to quit smoking for three outcomes: intend to quit smoking in the next year vs. not,
intend to quit smoking in the next 30 days vs. not, and previous attempts to quit smoking vs.
not. All statistical analyses were conducted using SAS version 9.2 statistical package.
Results: Majority of smokers reported attempts to quit smoking at least once in the past
(60.4%). Nearly half of the smokers indicated an intention to quit smoking in the next year
(46.4%), and 31.3% in the next 30 days. Significant predictors of intention to quit cigarette
smoking included age, gender, peer pressure, duration of past attempt, sibling’s and close
friend’s tobacco use, inhalation when smoking, and addictive level. Predictors of previous
attempts to quit smoking included duration of past attempt.
Conclusions: Findings suggest a high level of a previous quit attempt among smokers and
somewhat high rate of intention to quit smoking in the future, underscoring the urgent need to
develop effective interventions. Predictors associated with intention to quit smoking and
previous attempts to quit smoking among Chinese adult smokers found in this study should be
considered when designing interventions.

© 2012 GESDAV

INTRODUCTION

factor for chronic obstructive pulmonary disease
(COPD) and cancers, including pharyngeal,

Tobacco use causes above five million deaths per year
and will cause over ten million deaths worldwide
annually by 2020 [1]. Approximately 70% of ten
million deaths that are caused by tobacco use are
expected in developing countries by 2020 [2]. Tobacco
use is associated with significant morbidity,
predominantly leading to the heart and lung diseases. It
is reported that cigarette smoking has a 30-fold increase
in the incidence of cancer and over a 9-fold increase in
the risk of heart attacks [3-9]. Its use is also a risk
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esophageal, bladder, laryngeal, and pancreatic cancer
[10-13].

In China, around 3000 deaths a day were attributed to
smoking, reaching almost seven million deaths caused
by smoking in 2005 [2, 14]. With a prevalence of about
67% male smokers in China, it is estimated that
smoking will kill approximately one-third of Chinese
men at their middle age or old age who are under 30
years old from smoking-related diseases by 2030 [15].
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In China, over 320 million smokers consume an
approximate 1.7 trillion cigarettes every year, which
accounts for 40% of cigarettes smoked around the
world and cost five billion U.S. dollars in 2000, which
accounts for 3.1% of China’s national health
expenditures [2,16-18].

There are mainly three categories of available smoking
cessation  interventions, including  behavioral
interventions, drug interventions, and alternative
interventions [19]. In terms of behavioral interventions,
stage-based models of behavior indicate that changes in
addictive behavior involving progression through
several stages, from no desire to quit smoking to form
an intention to quit smoking, followed by preparing for
the behavior change, implementing the behavior
change, and finally maintaining it [20,21]. Moreover,
the United States Department of Health and Human
Services (USDHHS) Clinical Practice Guideline for
Treating Tobacco Use and Dependence recommended
that smoking cessation intervention should start with
assessing smoker’s intention to quit smoking. For those
smokers, a five ‘A’s step should be followed, that is,
‘Ask about tobacco use’, ‘Advise to quit’, ‘Assess
intention to quit’, ‘Assist with quitting’, and ‘Arrange
follow-up’ [22]. Having an intention to quit smoking is
strongly associated with previous attempts to quit
smoking and smoking cessation, therefore, it is an
important preliminary step for quitting smoking [20,
23, 24]. Meanwhile, understanding the factors
associated with previous quit attempts may provide
better understanding of factors leading to the
information of an intention to quit smoking. Smoking
cessation interventions should be implemented to the
smokers after such identification.

To date, predictors have been found to be significantly
associated with intention to quit smoking in a previous
study conducted in China include past quit attempts,
duration of past attempt, Heaviness of Smoking Index
(HIS), outcome expectancy of quitting , worry about
future and overall opinion of smoking [20]. In terms of
previous attempts to quit smoking, reported significant
predictors include demographic and socio-economic
characteristic factors, nicotine dependent level,
motivation, self-efficacy, and previous quit attempts
[25-38]. However, these findings were conducted in
different countries other than in China. Furthermore,
some possible predictors of intention to quit smoking
and previous attempts to quit smoking such as peer
pressure, sibling’s and close friend’s tobacco use,
inhalation when smoking, and addictive level among
the Chinese adult smokers have yet to be explored.

The objectives of this study were to examine predictors
of intention to quit smoking and previous attempts to
quit smoking among a sample of Chinese adult
smokers. Identifying these predictors is important in
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improving understanding of predictors of intention to
quit smoking that were not yet known and in
developing a culturally appropriate effective
intervention that can help smokers quit.

METHODS
Study design and data source

A cross-sectional study utilizing a self-administered
questionnaire was conducted in a convenience sample
of adult smokers aged 18 years or older in China over
October 30, 2009 to February 5, 2010.

The questionnaire was adapted from a previously used
self-report survey [39, 40]. The survey was distributed
at two sites (Nanjing, Jiangsu Province; Chuzhou,
Anhui Province) in China, a government agency and a
trading company. These two sites were used to include
adult participants of diverse demographic and
socioeconomic characteristics. Adults who visited these
two sites were asked if they intended to anonymously
participate in filling out a 15 - 20 minute survey
regarding smoking. If they agreed, they were given a
survey and asked to drop the completed survey in a
sealed box that was available at each of these sites.
Informed consent was provided with the survey and
participation was voluntary. To assure the quality of the
survey data obtained, the survey used translation and
back-translation to obtain a conceptual equivalence
from English to Chinese.

The self-administrated questionnaire, part of a larger
study was divided into four sections: demographics
characteristics; exposure to tobacco advertisements
through media; tobacco use and experience; and
nicotine dependence. Various demographic
characteristics including gender, age, marital status,
residence, monthly income, employment status, and
educational level were examined. The exposure to
tobacco advertisements of smoking assessed by
whether respondents have been seen or heard
advertisements about smoking from television (TV)
advertisements or shows, radio advertisements or
internet in the last month. Tobacco use and experience
consists of questions like peer pressure by asking
‘Would you smoke if a cigarette is offered by friends?’,
previous experience to quit smoking by asking ‘How
many times have you tried to quit in the past?’, number
of past quit attempts by asking ‘How many times have
you tried to quit for at least 24 hours in the past?’,
duration of past attempt by asking ‘how much time did
it last to quit more than 24 hours’, sibling’s tobacco
use, and close friend’s tobacco use, inhalation when
smoking by asking ‘Do you inhale when smoke?’.
Nicotine dependence consists of six questions: ‘How
many cigarettes do you smoke every day?’, ‘How soon
after you wake up do you smoke your first cigarette?’,

http://jbh.scopemed.org



Journal of Behavioral Health 2012; 1(2):93-101

‘Which cigarette would you most hate to give up?’, ‘Do
you find it hard to keep from smoking cigarettes in the
places where you are not allowed to smoke?’, ‘Do you
smoke if you are sick in bed?’, and ‘Do you smoke
more during the first two hours of the day than during
the rest of the day?’ [41]. Measures of reasons to quit
included: ‘It was bad for health.’, ‘It is not good to
smoke as becoming older.’, ‘Spouse, boyfriend or
girlfriend didn’t like it.’, ‘I was not doing well in
sports.’, ‘I thought it was wrong.’, and ‘I do not look
good doing it.”. ‘Smokers’ were defined as those who
smoked at least one cigarette in the past 30 days, which
was previously used and reported, by asking ‘How
many cigarettes did you smoke in the past 30 days?’
[42].

Outcome measures

Three primary outcome variables were identified in this
study: (1) intend to quit smoking in the next year vs.
not, based on the question: ‘Are you seriously thinking
to quit smoking in the next year?’, (2) intend to quit
smoking in the next 30 days vs. not, based on the
question: ‘Are you seriously thinking to quit smoking
in the next 30 days?’, and (3) previous attempts to quit
smoking vs. not, based on the question: ‘How many
times have you tried to quit smoking?’. Two models
were used to assess the predictors of intention to quit
smoking in this study which used the transtheoretical
model (TTM) of behavioral change and took the stage
of changes into consideration.

Statistical analysis

Test retest reliability test of the instrument was
evaluated and all correlation coefficients were above
0.7. Cronbach’s alpha was used to measure internal
consistency of constructs with likert scales and all
coefficients were above 0.7 [43].

Descriptive statistics and y2-test were used to assess
frequencies and associations of sample characteristics
with the three outcomes. Univariate logistic regression
analyses of participant characteristics were carried out
with the outcome variables and results were presented
as unadjusted odds ratio (OR) with 95% confidence
interval (95% CI). Three multivariate logistic
regression models were carried out to determine
predictors of intention to quit smoking with the three
outcomes after assessing co-linearity between the
independent variables. Significant variables (at a priori
significance level of 0.05) in the univariate analyses
were included and backward elimination was used to
arrive at the final models. Gender and age were kept in
all multivariate models. Adjusted OR and 95% CI were
calculated for predictors of the outcome variables in the
models. All statistical analyses were conducted using
SAS version 9.2 (SAS Institute, Cary, NC) statistical
package at a priori significance level of 0.05.
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RESULTS

A total of 1100 surveys were distributed. The response
rate was 67.3% with 780 surveys returned. Forty
inefficient surveys were removed because 12
participants returned a blank survey, two participants
submitted the survey with pages removed, 19
participants returned partially completed surveys, and
the seven remaining completed surveys could not be
included due to inconsistency in responses. Among the
710 effectively returned surveys, smokers based on the
study definition comprised 49.4% of the sample
(n=351) and were considered as cohort in further
analysis.

Sample characteristics

Among the smokers, majority of respondents were
male smokers (90.2%, n=304) and the majority were
aged above 25 years (84.8%, n=278), with a sample
mean age of 37.7 (£11.0). In this study, 60.4% of the
smokers in the sample population reported a previous
quit smoking attempt. Nearly half of the smokers
indicated an intention to quit smoking in the next year
(46.4%), 31.3% in the next 30 days (Figure 1). Figure 2
shows the percentage of each reason for previous
attempts to quit smoking. The most commonly cited
reason was that believing ‘It was bad for health.’
(n=186, 73.8%), followed by perceiving ‘It is not good
to smoke as becoming older.” (n=110, 44.0%) and that
‘Spouse, boyfriend or girlfriend didn’t like it.” (n=91,
36.4%). Other reasons include ‘I was not doing well in
sports.” (n=69, 27.4%), ‘I thought it was wrong.’
(n=64, 25.6%), and ‘I do not look good doing it.’
(n=56, 22.2%). Patient characteristics are summarized
in Table 1 including results of 2 test with previously
defined outcome variables.
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Figurel. Percentage of intention to quit among smokers in
three models
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Figure2. Percentage of each reason for previous experience of
attempts to quit smoking

Logistic regression results

Univariate logistic regression (unadjusted OR) and
multivariate logistic regression (adjusted OR) results
with the intention to quit and previous attempts to quit
smoking outcome variables are presented in Table 2.

In terms of intention to quit smoking (Table 2),
multivariate logistic regression analyses indicated that
the smokers who had experience of quitting smoking
for more than 24 hours at least once during their
lifetime were more willing to quit smoking than those
who never tried in all the three models (OR: 6.92, 95%
CI: 3.77 — 12.71 in model 1, OR: 9.08, 95% CI: 4.22 —
19.56 in model 2, OR: 8.22, 95% CI: 4.57 — 14.79 in
model 3). Participants whose siblings were also
smokers were less likely to be willing to quit smoking
than those whose siblings who were non-smokers in
model 1 and model 2, respectively (OR: 0.47, 95% CI:
0.26 — 0.84 in model 1, OR: 0.38, 95% CI: 0.16 — 0.88
in model 2). In model 1, participants who were aged
above 25 years were more likely to be willing to quit
smoking than those aged between 18 and 25 years (OR:
2.85, 95% CI: 1.25-6.50), while participants who took
the first cigarette 30 minutes after wake up were more
likely to be willing to quit smoking than those who
took the first cigarette within 30 minutes after wake up
(OR: 2.69, 95% CI: 1.43 — 5.09). In model 2, male
participants reported less likely to be willing to quit
smoking than female participants (OR: 0.30, 95% CI:
0.11 — 0.87). Participants whose close friends were also
smokers were less likely to be willing to quit smoking
than those who were not (OR: 0.40, 95% CI: 0.17 —
0.94). Participants who indicated an intention to smoke
if cigarettes were offered by friends were less likely to
be willing to quit smoking compared to those who were
not willing to smoke if cigarettes were offered (OR:
0.13, 95% CI: 0.05 — 0.35). Participants who inhaled
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when smoking were less likely to be willing to quit
smoking than those who did not (OR: 0.22, 95% CI:
0.08 — 0.58)

DISCUSSION

Comparing the findings among the three models of this
study, it indicates a high rate of a previous quit attempt
(60.4%) and a somewhat high rate of intention to quit
cigarette smoking within next year (46.4% in the next
year, 31.3% in the next 30 days) among smokers in the
sample population. This finding is slightly higher than
that reported by Feng et al. [20] which indicated a
general low (15% - 31%) level of interest in quitting
smoking in six cities of China, however, much lower
rate of intention to quit cigarette smoking than those
reported in developed countries (65% - 81%) [44].

Among six reasons of intention to quit smoking, top
two cited reasons were related to their concern for
health, which believed it was harmful for health and
perceived it is not good when getting older. These
findings indicate that smokers may be benefit from an
effective education-based intervention where intention
to quit smoking can be strengthened. Efforts should be
made to train physicians and other health professionals
in educating patients about how to take proper smoking
cessation actions for smokers who have already
acknowledged the harmfulness of smoking. Another
commonly cited reason was concern about their spouse,
boyfriend or girlfriend’s feelings that they didn’t like it.
This indicates that smokers’ spouse, boyfriend or
girlfriend can play important roles in smoking
cessation, and provide an important supportive role in
proposed interventions.

Demographic characteristics, including gender and age
were found to be significant, while marital status,
educational level, employment status, residency, and
monthly income, were not found to be significant
predictors of intention to quit smoking or previous
attempts to quit smoking. Findings from literature have
been inconsistent regarding these demographic
characteristics. Our findings are consistent with some
of previous studies [20, 45-47], inconsistent with
several other studies, where income, and educational
level were associated with intention to quit smoking or
previous attempts to quit smoking [28-30, 48-50].

Participants who indicated peer pressure, measured by
a possibility of smoking if cigarettes offered by friends,
were less likely to be willing to quit smoking than those
who were not. Furthermore, close friend’s smoking
status and sibling’s tobacco use were both predictors in
intention to quit models are consistent with previous
studies [51,52]. Given China’s smoking culture in
which offering cigarettes to others is a traditional way
of interacting in social events, gaining social
acceptance, and showing their friendliness, any
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intervention will have to take into consideration this
social aspect. Future interventions that educate non-
smokers with their family members or close friends
who are smokers regarding the harms of second-hand
smoking may aid in helping smokers quit through peer
pressure. Social anti-smoking advertisements including

TV advertisements, posters, shows, radio
advertisements, and internet may also help in educating
the public about smoking harms and possibly change
the culture where offering cigarettes to friends or
colleagues is e a way of interacting in social events,
gaining social acceptance, and express of friendliness.

Table 1. Characteristics of intention to quit and previous attempts to quit smoking of Chinese adult smokers

Intention to quit in the

Intention to quit in the Previous attempts to

next year next 30 days quit smoking
Characteristic Total No (%) No. (%) p-value No. (%) p-value No. (%) p-value
Demographic characteristics
Gender
Female 33(9.8) 15 (50.0) 0.72 11 (37.9) 0.45 17 (53.1) 0.09
Male 304 (90.2) 122 (46.6) 77 (31.1) 110 (37.5)
Age
18-25 50 (15.2) 13 (31.0) 0.02* 9(20.9) 0.08 23 (48.9) 0.13
>25 278 (84.8) 122 (49.8) 81(35.2) 100 (37.3)
Exposure to tobacco advertisements through media
Smoking messages have seen or heard through television
Against 149 (92.0) 58 (45.3) 0.04* 42 (33.6) 0.01** 54 (38.8) 0.29
For 13 (8.0) 7 (58.3) 9 (75.0) 3(23.1)
Tobacco use and experience
Smoke if cigarette offered by friends
No 50 (14.4) 24 (54.6) 0.20 26 (60.5) 0.01** 17 (37.8) 0.87
Yes 297 (85.6) 113(44.1) 64 (26.1) 112 (39.0)
Try smoke in the next six months
No 63 (18.3) 35 (62.5) 0.01* 33 (63.5) 0.01** 43 (74.1) 0.02*
Yes 281 (81.7) 101 (41.9) 56 (23.8) 158 (58.3)
How many times tried to quit in the past
Never 127 (42.3) 29 (26.6) 0.01** 18 (17.3) 0.01** 17 (13.9) 0.01**
= once 173 (57.7) 89 (56.7) 54 (36.5) 146 (86.4)
Time to quit more than 24 hours
= once 163 (48.1) 71(64.6) 0.01** 71(48.6) 0.01** 25 (15.8) 0.01**
Never 176(51.9) 43 (27.9) 19 (13.5) 104 (61.2)
Sibling’s tobacco use
Non-smoker 161 (47.5) 81 (55.5) 0.01** 50 (36.8) 0.02* 54 (35.1) 0.11
Smoker 178 (52.5) 55 (36.7) 35 (24.1) 75 (43.9)
Close friends smoke
None 61 (18.2) 28 (56.0) 0.12 17 (60.7) 0.01** 17 (30.9) 0.19
Yes 274 (81.8) 105 (43.2) 67 (26.8) 108 (40.5)
Inhalation when smoking
No 47 (14.4) 21 (47.7) 0.87 19 (46.3) 0.02* 18 (38.3) 0.86
Yes 280 (85.6) 112 (45.3) 66 (28.2) 107 (39.6)
Nicotine dependence
First cigarette take after wake up
>30mins 197 (64.2) 97 (65.1) 0.01** 56 (32.6) 0.40 76 (39.8) 0.10
<30mins 110 (35.8) 43 (27.9) 25 (27.5) 33 (30.3)
*P<0.05
** P<0.005

Total numbers do not add up to 351 due to missing observations.
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Table 2. Univariate and multivariate logistic regression of intention to quit smoking among the three models.

Intention to quit in the next

Intention to quit in next 30

Previous attempts to quit

year days smoking
Unadjusted  Adjusted OR ng‘{adJ”Sted Adjusted Unadjusted  Adjusted
OR (95% CI) (95% ClI) (95% CI) OR(95% CI)  OR(95% ClI) OR(95% Cl)
Demographic characteristics
Gender
Female Reference Reference Reference
Male 0.87 0.74 0.30 1.89
(0.41-1.86) (0.33-1.64) (0.11-0.87) (0.90-3.93)
Age
18-25 Reference Reference Reference
505 2.21 2.85 2.05 1.61
(1.10-4.46) (1.25-6.50) (0.94-4.49) (0.86-3.00)
Tobacco use and experience
Smoke if cigarette offered by friends
No Reference Reference Reference Reference
Yes 0.66 0.23 0.13 0.95
(0.35-1.25) (0.12-0.45) (0.05-0.35) (0.50-1.81)
Time to quit more than 24 hours
Never Reference Reference Reference Reference Reference Reference
> once 4.82 6.92 5.44 9.08 8.38 8.22
(2.96-7.84) (3.77-12.71)  (2.95-10.04) (4.22-19.56)  (4.95-14.20) (4.57-14.79)
Siblings tobacco use
Non smoker Reference Reference Reference Reference Reference
Smoker 0.47 0.47 0.55 0.38 0.69
(0.29-0.74) (0.26-0.84) (0.33-0.92) (0.16-0.88) (0.44-1.08)
Close friends smoke
None Reference Reference Reference Reference
Yes 0.60 0.38 0.40 0.66
(0.32-1.10) (0.20-0.71) (0.17-0.94) (0.35-1.23)
Inhalation when smoking
None Reference Reference Reference
Yes 0.91 0.46 0.22 0.95
(0.48-1.73) (0.23-0.90) (0.08-0.58) (0.50-1.79)
Nicotine dependence
First cigarette take after wake up
<30mins Reference Reference Reference Reference
>30mins 1.85 2.69 6.08 0.66
(1.11-3.08) (1.43-5.09) (3.40-10.88) (0.40-1.08)

It is not surprising that inhalation when smoking and
addictive level were found significant predictors of
intention to quit smoking. We examined a number of
variables indicating addictive level based on the
Fagerstrom Test for nicotine dependence [53],
including cigarette consumption, time to first cigarette
taken after wake up, cigarette one would hate most to
give up, how hard it is to refrain from smoking when
not allowed, and smoking when sick, smoking more in
the first two hours vs. rest of the day. Our finding is
consistent with several studies [20,54-56]. Smokers
who had lower addictive level, measured by the first
cigarette taken more than 30 minutes of wake up
compared with those who had higher addictive level,
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measured by the first cigarette taken within 30 minutes
of wake up, were more likely to be willing to quit
smoking. This finding suggested that when preparing a
smoking cessation intervention, inhaling when smoking
and addictive level need to be considered in both
behavioral and medication interventions. Smokers with
a habit of inhaling when smoking can be treated with
interventions that decrease frequency of inhaling prior
to dropping the habit, while smokers with high
addictive level can be treated with interventions that
decrease the amount and frequency of cigarette use
prior to quitting smoking completely to provide a better
chance of a successful quit attempt later [20].

http://jbh.scopemed.org
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This study has certain limitations. The cross-sectional
study design prevents a causal-effect conclusion and
the generalizability of the sample might be limited
based on a convenience sample and data collection in
only two cities in China, as we are unable to describe
nonparticipants. The limited sample size might have
affected our power to detect significant difference with
some variables.

Despite these limitations, this study examines
predictors of intention to quit smoking as well as
predictors of previous attempts to quit smoking among
a sample of Chinese adult smokers by using
multivariate ~ models considering stage-based
transtheoretical model of the intention to quit smoking,
categorized by intention to quit smoking in the next
year, and next 30 days. While some predictors of an
intention to quit such as that duration of past attempt
(time to quit more than 24 hours) was previously
described [20], new predictors of intention to quit
smoking among Chinese smokers included age (>25
years old), gender (being a male smoker), peer pressure
(smoke if cigarettes offered by friends), sibling’s and
close friend’s tobacco use (sibling’s tobacco use and
close friends smoke), inhalation when smoking, and
addictive level (first cigarette take after wake up).
Predictors of previous attempts to quit smoking
included duration of past attempt. The high rate of
previous attempts to quit smoking and somewhat high
rates of intention to quit smoking within the next year
found in this study demonstrate an urgent need of
effective smoking cessation intervention in the Chinese
population. Future studies should focus on
incorporating the predictors identified in this study in
prevention and intervention strategies, such as
incorporating non-smokers in the educational smoking
cessation intervention and prevention strategies that
influence peer pressure surrounding smokers.

CONCLUSIONS

Findings suggest a high level of a previous quit attempt
among smokers and somewhat high rate of intention to
quit smoking in the future, underscoring the urgent
need to develop effective interventions that can ensure
successful cessation among those who want to quit.
Predictors associated with intention to quit smoking
and previous attempts to quit smoking among Chinese
adult smokers found in this study should be considered
when designing interventions.
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