Journal of
INTERNATIONAL
MEDICAL RESEARCH

Pre-Clinical Research Report

Journal of International Medical Research

Relationships between O & Toe Authent 2019
° ° ° Article reuse guidelines:
SmOkI ng d u ratlon’ SmOkI ng sagepub.com/journals-permissions
. ° . DOI: 10.1177/030006051986813 1
Intens‘ty’ hypothetlcal journals.sagepub.com/home/imr
®SAGE

tobacco price increases,
and smoking habit change
intention among current
smokers in Shanghai

Ruiping Wang''%*®, Yonggen Jiang®*, Xin Li',
Qi Zhao®, Meiying Zhu?, Ying Guan? and
Genming Zhao®

Abstract

Objectives: We conducted a cross-sectional study to explore the effect of a hypothetical tobac-
co retail price increase on smoking habit change intention, and the role of smoking duration and
intensity in smoking change intention.

Methods: In 2016 and 2017, we collected questionnaire data from 36,698 residents aged over |8
years in Songjiang district, Shanghai. Chi-square tests and weighted logistic regression were used
for data analyses.

Results: The prevalence of current smoking was 19.78% (men: 48.36% and women: 0.22%).
A total of 10.83% (men: 10.89% and women: 2.04%) and 9.39% of smokers (men: 9.42% and
women: 6.12%) expressed the intention to smoke less or quit, respectively, given tobacco retail
price increases. If the current tobacco retail price doubled, 75% of smokers stated that they
would smoke less and 60% of smokers would consider quitting. Smokers with longer smoking
duration and lower smoking intensity were more sensitive to tobacco price increases and more
likely to change their smoking habits.
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Conclusions: An increase in tobacco retail prices could induce some smokers to change their
smoking behavior, particularly those with longer smoking duration and lower smoking intensity.
A tobacco retail price increase is recommended, which should apply to all cigarette brands.
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Background

Smoking has negative health effects and is
the single largest preventable cause of mor-
bidity and mortality worldwide."* The
World Health Organization has estimated
that over 1 billion people have tobacco
smoking addiction, that 5 million people
die from tobacco-related diseases each
year and that this figure will rise to over
8 million by 2030 if current trends contin-
ue.”* Tobacco smoking is a recognized risk
factor for many chronic diseases® ’ and is
associated with heavy health, economic,
and social costs in all countries.®

Raising tobacco prices by increasing
excise taxes and enacting tobacco control
laws by prohibiting smoking in public
places are the most effective ways of reduc-
ing smoking rates and the associated health
burden.” "' According to the International
Agency for Research on Cancer,'” higher
tobacco consumption costs are strongly
associated with lower smoking prevalence
and reduced tobacco consumption.
Research on US adults demonstrates that a
10% tobacco price increase results in a 3%
to 5% decrease in cigarette demand."® In
2011, a study in Jiangxi, China, indicated
that 45% of smokers would smoke fewer
cigarettes and 5% would attempt to quit
smoking if the retail cigarette price increased
by 50%. Therefore, a tax-induced cigarette
price increase may be a key policy option to
promote smoking cessation.'*!?

The 2010 Global Adult Survey indicated
that 300 million adults in China are current
smokers, and 1 million deaths are attribut-
able to tobacco consumption each
year.”815°1 Because of the heavy disease
burden of smoking, China introduced a cig-
arette tax increase in 2009; however, the tax
changes have been absorbed at the produc-
er level and have had no impact on tobacco
price.'® This was a missed opportunity to
investigate how tobacco price increases
affect changes in smoking habits among
smokers in China. Studies in Western coun-
tries have demonstrated that smokers who
are younger, and have lower incomes and
lower smoking intensity, are more sensitive
to tobacco price increases.”’ However, there
are limited data on relationships between
smoking duration, intensity, tobacco retail
price increases, and smoking habit change
in China.

We conducted a cross-sectional study in
Shanghai, China. We investigated smoking
prevalence, the effect of a hypothetical
tobacco retail price increase on smoking
habits, and the role of smoking duration
and smoking intensity in the effect of the
price increase on smoking habits.

Methods
Study population

This cross-sectional study was conducted in
Songjiang district, Shanghai, from June



5218

Journal of International Medical Research 47(10)

2016 to October 2017. Songjiang district is
located in southwestern Shanghai and had a
population of 1.76 million in 2016. We used
a multistage sampling method to recruit
participants from the 15 subdistricts of
Songjiang. In stage one, we purposively
selected 4 of the 15 Songjiang subdistricts:
78S, XQ, SS, and MG. In stage two, 9, 18, 4,
and 16 neighborhood committees were ran-
domly selected from XQ, ZS, SS, and MG
subdistricts. In stage 3, we recruited all indi-
viduals aged over 18 years who had lived in
Songjiang for 5 years or longer from each of
the 47 selected neighborhood committees.
A total of 37,543 residents were sampled
and invited to participate in this study.
Each participant provided written informed
consent before the questionnaire interview.
A final total of 36,698 residents completed
the interview and were included in the
final analysis.

Data collection

Data collection was carried out using inter-
views. These utilized self-designed Android
pad-assisted software that allows paperless
data input. The interviewer read out every
question to participants and entered their
responses onto the forms on the pad.
Each interview lasted approximately
30 minutes. The questionnaire was designed
by the School of Public Health, Fudan
University, and comprised four parts. Part
A contained 8 demographic questions. Part
B contained 10 items to collect information
about tobacco-related chronic disease. Part
C assessed 36 health-related behaviors
(tobacco wuse, alcohol consumption, tea
drinking, and sleep habits). We designed
14 questions to collect information about
tobacco use: Q1. Have you smoked at least
one cigarette every day for over 6 months?;
Q2: How old were you when you smoked
your first cigarette?; Q3: How many ciga-
rettes do you usually smoke each day?; Q4:
Do you still smoke now?; Q5: How old were

you when you quit smoking?; Q6: What is
your monthly expense for tobacco pur-
chases?; Q7: What is your average monthly
income?; Q8: What is the retail price per
pack for the tobacco you usually smoke?;
Q9: If the tobacco retail price increased, at
what price per pack would you consider
smoking less?; Q10: If the tobacco retail
price increased, at what price per pack
would you consider quitting smoking?; Q11:
Have you ever tried to quit smoking for over
24 hours in the last year?; Q12: How many
times have you tried to quit smoking in recent
years?; Q13: Do you live with anyone who
has smoked in the last year?; Q14: Do you
work with anyone who has smoked in the last
year? Part D contained personal contact
information for the investigator and the
participant.

Definitions and index calculation

We defined a current smoker as someone
who had smoked at least one cigarette
every day for 6 months or more over their
whole lifetime and still smoked at the time
of the study. The prevalence of current
smoking was calculated as the number of
current smokers divided by the total
number of participants. Smoking duration
was defined as the time interval (year)
between age at investigation and age at
smoking onset for current smokers, and
classified into four groups: <20, 20 to 29,
30 to 39, and >40 years. Smoking intensity
was defined as the number of cigarettes
smoked per day and categorized as 1 to 9,
10 to 19, and >20 cigarettes. Monthly
income was recorded in Chinese RMB
(1 Chinese RMB=0.15 USD) and divided
into four groups: <1500 RMB, 1500 to
2499 RMB, 2500 to 4999 RMB, and
>5000 RMB). Monthly cost of smoking
was categorized as <200 RMB, 200 to
499 RMB, 500 to 999 RMB, and
>1000 RMB. The tobacco price per pack
was classified into four groups: <10 RMB,
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10 to 19 RMB, 20 to 49 RMB, and
>50 RMB). We included two categories of
smoking habit change: smoke less (smoke
fewer cigarettes per day) and quit smoking.
We used A, B, and C, respectively, to indi-
cate smokers’ answers to Q8 (current tobac-
co price per pack), Q9 (the hypothetical
tobacco price that would prompt smokers
to smoke less), and Q10 (the hypothetical
tobacco price that would prompt smokers
to stop smoking). The formula (B—A)/A)
was calculated to determine the price
increase amount that would prompt a
smoker to smoke less. Similarly, the formu-
la ((C—A)/A) was calculated to determine
the price increase amount that would
prompt a smoker to stop smoking.

Data analysis

Data analysis was performed using SAS
software, version 9.2 (SAS Institute Inc.,
Cary, NC, USA). We described the data
using frequency counts and proportions
(rate) for qualitative variables and means
and standard deviations for quantitative
variables. We use the chi-square test to
examine sex differences in current smoking
prevalence and sex differences in tobacco
consumption patterns. Weighted logistic
regression was used to calculate the odds
ratios (OR) and 95% confidence intervals
(95% CI) for smokers who would smoke
less (‘no smoke less’ as reference) or quit
smoking (‘no quit’ as reference) given
tobacco retail price increases. Sex, smoking
duration, smoking intensity, monthly
income and costs, and tobacco price per
pack were adjusted in the multivariate logis-
tic regression. All covariables were changed
into dummy variables except for sex; refer-
ences were set as <20 years for smoking
duration, 10 to 19 cigarettes per day for
smoking intensity, <1500 RMB for month-
ly income, <200 RMB for monthly smok-
ing costs, and <10 RMB for tobacco price
per pack. Figures were produced to describe

the relationship between hypothetical
tobacco retail price increase and change in
smoking habits, and to explore whether
smokers with longer smoking duration
and lower smoking intensity were more
sensitive to tobacco retail price changes.
A P-value of less than 0.05 (two-tailed)
was considered statistically significant.

Results

The 36,698 participants included 14,912
men (40.63%). The age ranged from 18 to
92 years; the mean age (£standard devia-
tion) was 56.37 +11.29 years.

Prevalence of current smoking

For the 36,698 residents, the current smok-
ing prevalence was 19.78%. The prevalence
of current smoking in men (48.36%) was
significantly higher than that in women
(0.22%) (1*=923.51, P<0.01).

Tobacco consumption patterns

Over 72% of current smokers had smoked
cigarettes for 30 years or more; 63% of
smokers smoked over 20 cigarettes per
day; more than 76% of smokers spent
200 to 999 RMB on cigarette smoking
each month; and 96.06% of current
smokers usually paid less than 50 RMB
for tobacco per pack. In comparison
with female current smokers, male current
smokers tended to have longer smoking
duration, higher smoking intensity,
and higher monthly smoking costs, but
tended to buy cheaper tobacco brands.
(Table 1)

Smoking habit change intention among
current smokers

Of 7,260 current smokers, 10.83% (men:
10.89%; women: 2.04%) stated that they

would smoke less given a hypothetical
tobacco retail price increase, and 9.39%
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Table I. Tobacco consumption patterns for male and female current smokers in Songjiang, Shanghai, China.

Current smoker

Male smoker

Female smoker

(7260) (7211) (49)
Proportion Proportion Proportion

Variables n (%) n (%) n (%)
Smoking duration (years)®

<20 683 9.41 662 9.18 21 42.86

20-29 1306 17.99 1293 17.93 13 26.53

30-39 2556 35.21 2548 3533 8 16.33

>40 2715 37.40 2708 37.55 7 14.29
Smoking intensity (cigarettes/day)®

1-9 636 8.76 626 8.68 10 2041

10-19 2006 27.63 1991 27.61 I5 3061

>20 4618 63.61 4594 63.71 24 48.98
Monthly income (RMB)?

<1500 549 7.56 536 7.43 13 26.53

15002499 3008 41.43 2995 41.53 13 26.53

25004999 2609 35.94 2592 35.95 17 34.69

>5000 1094 15.07 1088 15.09 6 12.24
Monthly cost of smoking (RMB)?

<200 1135 15.63 1120 15.53 I5 3061

200499 3913 53.90 3895 54.01 18 36.73

500-999 1625 22.38 1616 2241 9 18.37

>1000 587 8.09 580 8.04 7 14.29
Tobacco price per pack (RMB)

<10 1926 26.53 1911 26.50 I5 3061

10-19 3633 50.04 3615 50.13 I8 36.73

2049 1415 19.49 1404 19.47 I 2245

>50 286 3.94 281 3.90 5 10.20

*The difference between male and female current smokers was statistically significant (P <0.01).

(men: 9.42%; women: 6.12%) would quit
smoking. Logistic regression analysis dem-
onstrated that smokers who had smoked
for 30 to 39 years or >40 years, with smok-
ing intensity of >20 cigarettes per day, and
who purchased more expensive tobacco
brands were less likely to smoke less given
a tobacco price change. Similarly, smokers
who had smoked for 30 to 39 years and or
>40 years, with smoking intensity of
>20 cigarettes per day, and who purchased
more expensive tobacco brands were also
less likely to stop smoking given a tobacco
price change (Table 2).

Relationship between smoking duration,
smoking intensity, tobacco price increase,
and smoking habit change

If the current tobacco retail price doubled,
75% of current smokers stated that they
would smoke less, and 60% stated that
they would consider quitting smoking
(Table 3).

Figure 1 shows data for those current
smokers who stated that they would be will-
ing to change their smoking habits given a
tobacco price increase. Smokers who had
smoked for >40 years were much more
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Table 3. Percentage of current smokers intending to smoke less or quit smoking given a hypothetical
tobacco retail price increase in Songjiang, Shanghai, China.

Intention to smoke less

Intention to quit

Percentage of Amount of price

Amount of price

current smokers increase (T) 95% Cl of T increase (T) 95% Cl of T
99 6.14 6.25-10.50 9.00 5.67-40.47
95 2.33 2.00-3.50 4.00 4.00-5.35
90 1.50 1.33-1.86 2.33 1.33-3.00
75 1.00 0.88-1.14 1.42 I.14-1.50
50 0.43 0.37-0.49 0.67 0.50-0.88
25 0.22 0.20-0.25 0.33 0.23-0.35
10 0.09 0.07-0.10 0.17 0.13-0.20
5 0.05 0.00-0.07 0.09 0.07-0.11
Cl: confidence interval.
100 1004
_ 80 _ 80
P i
E —— smoke less 'E ) —a— smoke less
E o —8— quit smoking ;:' ol —8— quit smoking
§ 20 é 20
& -
o 1 3 i 1 5 1 1 i 15 & 7
Amount of tobacco price increase Amount of tobacco price increase
Type A: smoking duration <20 years Type B: smoking duration of 20 -29 years
100+ 100+
80 04

3

—i— smoke less
—8— quit smoking

Percentage of smokers (%)

—d— smoke less
—&— quit smoking

Percentage of smokers (%)
=
£

0 1 2 3 4 5 a 7

3
Amount of tobacco price increase

Type C: smoking duration of 30 -39 years

f T
0 1 2 3 4 5
Amount of tobaeco price increase

Type D: smoking duration of 2 40 years

Figure |. Percentage of smokers intending to smoke less or quit smoking given a hypothetical tobacco
retail price increase by smoking duration in Songjiang, Shanghai, China.

Tobacco retail price increase =values of formulas ((B—A)/A) and ((C—A)/A), where A = current tobacco
price per pack, B = estimated tobacco price that would persuade smokers to smoke less, and C = estimated
tobacco price that would persuade smokers to stop smoking.

sensitive to tobacco price increases, and a
doubled retail price increase would prompt
90% of smokers to attempt to smoke less
and 70% of smokers to attempt to quit. In

contrast, for smokers who had smoked for
a shorter period such as 20 to 29 years, a
doubled retail price increase would only
prompt 60% of smokers to attempt to
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smoke less and 50% to attempt to quit
(Figure 1).

Figure 2 shows that smokers who
smoked fewer than 10 cigarettes per day
were more sensitive to tobacco price
increases, and a doubled retail price
increase would prompt 82% of smokers to
attempt to smoke less and 60% to attempt
to quit. In contrast, smokers who smoked
>20 cigarettes per day were more tolerant
to tobacco price increases; a doubled retail
price increase would prompt 60% of smok-
ers to smoke less and 47% to quit smoking
(Figure 2).

Discussion

We found that the prevalence of current
smoking was 19.78%. In contrast with find-
ings from a 2013 migrant dynamics moni-
toring survey in China'®?' (54.50% of men
and 3.70% of women were current smok-
ers) and the Global Adult Tobacco
Survey®® in 2012 (prevalence of current
smoking was 52.90% for men and 2.35%
for women), smoking prevalence was
lower for both Songjiang men (48.36%)
and women (0.22%) in this study. This
lower prevalence could be attributed to
both the implementation of the new
Shanghai Tobacco Control Regulation,
which was enacted in 2016,> and the
public health education and intervention
on smoking cessation in Shanghai.'” The
Shanghai Tobacco Control Regulation stip-
ulates that all public places in Shanghai
should be smoke free and that all violators
(including smokers and the owners of
public places) will be punished by the gov-
ernment. In addition, more individuals have
become aware of the negative physical
effects of tobacco use in recent years and
have stopped smoking.>* However, the find-
ings highlight the high prevalence of current
smoking in men, particularly those with a
high school education and those aged 40 to

69 years; future tobacco control measures
should be focused on this population.®

Previous studies have shown that male
smokers in China have smoked for longer
than smokers in Western countries. Long
smoking duration is related to short life
expectancy and high risk of multiple dis-
eases.”® In the USA and Australia, reported
smoking duration is 29 and 26 years on
average, respectively, which is about half
the smoking duration of Chinese male
smokers.”*® In the present study, over
72% of current smokers in Shanghai had
smoked cigarettes for over 30 years, which
is consistent with other research findings
from China.”* We also found that 63% of
current smokers in Shanghai consumed
over 20 cigarettes per day, and 96.06% of
current smokers usually bought cigarettes
costing less than 50 RMB per pack.
Tobacco contains multiple carcinogens
that have adverse effects on health, and
continued tobacco use leads to nicotine
dependency. Low tobacco prices result in
high affordability. Long duration and high
intensity of smoking induce heavy nicotine
dependence. All these factors make smok-
ing cessation difficult.

Some studies have demonstrated a lower
smoking cessation rate in China, with over
80% of smokers expressing no intention to
quit smoking.*? In the present study, only
10.83% of current smokers expressed the
intention to smoke less and 9.39% of cur-
rent smokers expressed the intention to quit
smoking given a hypothetical tobacco retail
price increase, which is consistent with pre-
vious studies.’® Logistic regression analysis
also demonstrated that smokers with longer
smoking duration and higher smoking
intensity, and who purchased more expen-
sive tobacco brands, had lower intention to
change their smoking habits. This may
result from a combined effect of high nico-
tine dependency induced by long-term
heavy smoking and more tobacco afford-
ability owing to lower tobacco retail prices
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Figure 2. Percentage of smokers intending to smoke less or quit smoking given a hypothetical tobacco
retail price increase by smoking intensity in Songjiang, Shanghai, China.

Tobacco retail price increase = values of formulas ((B—A)/A) and ((C—A)/A), where A= current tobacco
price per pack, B = estimated tobacco price that would persuade smokers to smoke less, and C = estimated
tobacco price that would persuade smokers to stop smoking.
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in China. These findings are consistent with
previous evidence,”® and indicate that
increasing smoking cessation among
Shanghai smokers will take considerable
time, resources, and effort. Therefore, we
suggest that health-related institutions
should provide intense, repeated education
to smokers about the adverse health effects
of smoking and the benefits of quitting
smoking to decrease the high smoking prev-
alence among male smokers.

Many studies have shown that increased
consumer tobacco costs are strongly associ-
ated with lower smoking prevalence
and reduced tobacco consumption.'>!*
A recent review estimated that the average
demand elasticity for tobacco was —0.4 for
high income countries,'>?! and that young
people tend to be more sensitive to tobacco
price increases. The present study indicated
that some current smokers might change
their smoking habits if tobacco retail
prices increased; a doubled tobacco retail
price change might induce 75% of smokers
to smoke less and 60% to consider quitting
smoking. Koszegi*® showed that smokers
with lower incomes are more sensitive to
cigarette price changes, and a study in
Jiangxi Province'> demonstrated that
smokers who spend a higher proportion of
their monthly income on cigarettes are
more sensitive to tobacco retail price
changes. Our findings show that smoking
behavior change intentions prompted by
increased tobacco prices were influenced
by duration and intensity of smoking.
Smokers with longer smoking duration,
and smokers who smoked fewer cigarettes
per day, were more sensitive to tobacco
price increases. We recommend that policy
makers consider using excise tax measures
to increase tobacco retail prices, which may
induce some smokers to smoke less or quit
(particularly smokers with have smoked for
longer and who smoke less).

The use of price-minimizing strategies is
associated with fewer quit attempts and

overall reduced smoking cessation.>
Smokers faced with higher cigarette prices
might seek cheaper tobacco brands or pur-
chase tobacco in bulk, and smokers using
multiple price-minimizing strategies are less
likely to attempt to quit and less sensitive to
tobacco price increases.’* Given the low
tobacco retail prices and wide tobacco
retail price range (8 to 100 RMB per
pack) in Shanghai, we recommend that
tobacco retail price increase measures need
to apply to all cigarette brands to prevent
smokers switching to cheaper brands. The
use of large, unexpected tobacco retail price
increases may strongly affect heavily
addicted smokers, but may offset tobacco
affordability and discourage smoking
consumption.

This study is the first to explore the rela-
tionship between smoking duration, smok-
ing intensity, hypothetical tobacco retail
price increases, and smoking habit change
among smokers in China. A key study
strength was the large sample size. We sam-
pled 36,698 residents, about 6% of the total
population in Songjiang; therefore, the
sample can be considered representative at
the municipal level. The data were collected
using face-to-face interviews and an elec-
tronic questionnaire; these methods help
to ensure good data quality and constitute
another strength of this study.

There are some study limitations. First,
the cross-sectional study design permits the
calculation of prevalence but not of inci-
dence. Second, we assessed intended smok-
ing habit changes given hypothetical
tobacco retail price increases; therefore,
only smokers’ attitudes were measured,
not actual behavioral changes. This neces-
sarily limits the estimation of the real effects
of tobacco price increases on smoking habit
changes. Third, we measured only smoking
duration and intensity to explore the effect
of hypothetical tobacco retail price
increases on smoking habit changes. Other
factors (e.g., tobacco use knowledge, health
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status, education) may also affect the rela-
tionship between tobacco price increases
and smoking habit changes. Fourth, other
determinants of quitting, such as availabil-
ity of support and smoking cessation ther-
apies, were not assessed, which might have
led to an overestimation of the effect of
tobacco retail prices on smoking habit
changes, particularly among smokers
receiving smoking cessation therapies.
To improve future studies on this topic,
some of these additional factors should be
investigated. Similar investigations in urban
areas of Shanghai could provide more data
to inform future tobacco control law
legislation.

Conclusions

Increases in tobacco retail price may induce
some smokers to change their smoking
habits, particularly those with longer smok-
ing duration and lower smoking intensity.
Tobacco retail price increase measures need
to apply to all cigarette brands to prevent
smokers switching to cheaper brands. The
use of large, unexpected tobacco retail price
increases is recommended.
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