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Abstract

Sales data in China indicate that slim cigarette consumption has increased dramatically

over the last few years. This study examined who smoked slim cigarettes and the reasons

for adopting these new products. A survey of an online panel from 19 Chinese cities was

conducted from October 2018 to April 2019 with 20,055 members aged 16 and older.

Among the 31.7% [95% confidence interval (CI) = 30.1–33.4] of panel members who

reported currently smoking, 37.7% (95% CI = 34.8–40.5) smoked slim cigarettes. Among

smokers, women were significantly more likely to smoke slim cigarettes than men [56.5%

(95% CI = 50.8–62.2) vs. 35.5% (95% CI = 32.8–38.1)]. Smokers with a bachelor’s degree

were more likely to smoke slim cigarettes than those without [41.3% (95% CI = 38.1–44.4)

vs. 33.1% (95% CI = 30.0–36.1)]. Most slim cigarette smokers were dual smokers [77.7%

(95% CI = 75.3–80.1)], smoking both regular and slim cigarettes. Among dual smokers,

97.5% (95% CI = 96.7–98.3) started smoking regular cigarettes before slim cigarettes. Of

the many reasons given for smoking slim cigarettes, 37.0% (95% CI = 34.3–39.7) directly

related to harm reduction with another 10.1% (95% CI = 8.4–11.7) reporting their reason as

wanting “to reduce consumption of regular cigarettes,” a plausible indication of harm reduc-

tion. These findings suggest strong interest in harm reduction among the current Chinese

smoking population and that the popularity of slim cigarettes is likely to increase, with the

more educated as the early adopters. Given the absence of any evidence that these prod-

ucts actually reduce harm, it is urgent that the public health community be on high alert in

order to avoid repeating the sad history of low-tar cigarettes, when a supposed harm-reduc-

tion product misled the field of tobacco control.

Introduction

Slim cigarettes have a smaller circumference than regular cigarettes. Although other versions

preceded it, slim cigarettes became popular following the successful release of Virginia Slims, a

brand first manufactured by Philip Morris in the U.S. in 1968 [1]. Subsequent decades have

witnessed further development by tobacco companies of slim cigarettes with different circum-

ferences that are all smaller than regular cigarettes (demislims, superslims, and microslims)

[2]. Criteria for slim cigarettes vary by country. For example, the Chinese tobacco industry
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defines cigarettes with a circumference of 17mm ± 1mm as slim cigarettes [3], which fall into

the category of superslim cigarettes in some other countries. While various nations have regu-

lations restricting the packaging and appearance of cigarettes, fewer of them have set standards

for the circumference [4–6]. Earlier studies have found that the introduction and promotion

of slim cigarettes in several English-speaking countries were associated with the increase of

women there smoking [7–11]. More recent studies, including surveys, focus groups, and analy-

sis of industry strategies, have found that the interest in slim cigarettes is not limited to

English-speaking countries [8, 12–16]. For example, 2017 sales data showed substantial market

shares of slim cigarettes in Russia (15.1%), Latvia (21.2%), Poland (27.9%), Belarus (30.5%),

and South Korea (36.6%) [17]. Most of these countries have a high smoking prevalence, espe-

cially among men [18]. As such, for these countries it is likely that the target for slim cigarettes

is no longer women only.

Slim cigarettes were introduced into the Chinese market in early 2000 [17]. At that time,

industry documents issued by the Chinese State Tobacco Monopoly Administration (STMA)

began to address the topic of harm reduction [19–21]. STMA is a centralized government

agency that controls the manufacture and sale of tobacco products in China through executive

orders and directives to its branches, provincial, city, and county levels of government. STMA

also goes by the name China Tobacco National Corporation (CTNC) when acting in more of a

corporate or sales capacity [22]. While these earlier STMA documents mentioned harm reduc-

tion, slim cigarettes were not yet specifically promoted as harm-reduction products [20, 21,

23]. Moreover, in 2011 there were only four Chinese slim cigarette brands, along with a few

slim cigarette brands imported from other countries [17]. Then, STMA issued two documents

in 2014 and 2015, specifically for slim cigarettes, to its provincial and county-level agencies

and affiliated companies [3, 24]. In these documents, they were instructed to develop and man-

ufacture slim cigarettes as “low harm, high quality” products, and promote the sales of slim

cigarettes as such. Given that tobacco advertisements were prohibited in China, the main

channel of tobacco product marketing is through the tobacco retail system, which is regulated

by STMA. This allows the system to promote tobacco products with various messages such as

“low tar” and “high quality” [25–27].

By 2018, the number of slim cigarette brands had increased to 42 [28]. In addition to brand

variety, the market share for slim cigarettes in China increased significantly [17]. One study

reported that the market share of slim cigarettes grew from only 0.1% in 2012 to above 5% in

2017 [29]. The sales data in the first quarter of 2019, however, indicated that slim cigarettes

reached 10% of all cigarettes sold in China [30, 31].

Before the 2014–15 documents promoting slim cigarettes, CTNC had developed a tobacco

Premiumization Strategy in 2009 [32–34]. That strategy aimed to replace low-priced brands

with higher-priced premium brands. Recognizing that economic growth had increased the

affordability of cigarettes for Chinese smokers, CTNC used the Premiumization Strategy to

encourage smokers to trade up. Premium brands were promoted as higher quality, thus merit-

ing a higher price. Moreover, the premium brands tended to have lower levels of tar than the

existing lower-priced brands, suggesting a lower level of harm. The strategy was apparently

very successful: the proportion of smokers who reported consuming premium brands

increased from 8.8% in 2009 to 32.1% in 2013–2015 [33]. Interestingly, even though the main

promotional message of the Premiumization Strategy was on the higher quality of these

higher-priced cigarettes, smokers still associated “higher quality” with “lower harm” [33].

Since STMA issued the 2014–15 documents, slim cigarettes have essentially been promoted

in China with two chief messages. First, slim cigarettes are deemed higher quality because

most of them are premium brands [35]. Second, they are explicitly billed as harm-reduction

products [19–21, 23]. The sales data suggest that slim cigarettes have benefited from both
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messages. While the market share for premium brands increased from 33.4% in 2015 to 40.4%

in 2018, the proportion of slim cigarettes among all premium brands sold increased from 4.3%

to 18.0% during the same period [28, 36–39]. It seems that smokers in China have increasingly

picked up the harm-reduction message even though there is no evidence that the harm of

smoking slim cigarettes is lower than that of regular cigarettes. This is reminiscent of the his-

tory of low-tar cigarettes, and it ought to worry the public health community [40, 41]. How-

ever, the tobacco control community in China has so far made few official comments on slim

cigarettes.

Smokers in China are predominantly male, with 50.5% of men and 2.1% of women cur-

rently smoking [42]. While the dramatic increases seen in the sales data suggest that slim ciga-

rettes must have been consumed by more than just female smokers in China [29], few studies

have examined the characteristics of slim cigarette smokers. If men are smoking slim ciga-

rettes, what are their reasons for using them? If STMA views slim cigarettes as potentially

harm-reducing products, do smokers perceive them as less harmful than regular cigarettes?

This study examined slim cigarette use among Chinese urban populations. It described the

demographic characteristics of those who smoke slim cigarettes and examined the consump-

tion pattern of slim cigarette smokers, including whether they started smoking regular ciga-

rettes before slim cigarettes. The study also examined the risk perception of slim cigarettes and

explored the motivation behind their use. It aimed to provide a first analysis of the use of these

relatively new tobacco products in China, where more than 300 million people currently

smoke [42].

Methods

Sample and setting

The online survey for this study was based on an established panel by ePanel1, one of the

leading marketing research companies in China (http://group.epanel.cn/en/index.html) [43].

The panel contains about 1.8 million members, including long-term residents and short-term

migrants, from major cities in China. Those members were recruited through advertisements

via the internet, traditional media, and social media [44]. Thus, these panel members are a

convenience sample of city residents, not a probability sample of the Chinese urban popula-

tion. They tend to be younger and have higher educational attainment than the general urban

population, as has been shown by social science research and commercial marketing research

that have used the panel [44].

The present study recruited participants among panel members in 19 major Chinese cities,

all of which had at least 10,000 members represented in the panel. Geographic location was

taken into account in order to balance regional distribution. The cities selected were Beijing,

Shanghai, Guangzhou, Shenzhen, Hangzhou, Chengdu, Chongqing, Dalian, Ha’erbin, Qing-

dao, Shenyang, Tianjin, Xi’an, Zhengzhou, Fuzhou, Nanchang, Wuhan, Nanning, and Chang-

sha. Participants had to be at least 16 years old. Altogether, there were 552,652 qualified panel

members from these 19 cities. A total of 359,698 were randomly sampled from the qualified

members, with about half of them from the four most developed (Beijing, Shanghai, Guang-

zhou, and Shenzhen).

The survey was conducted from October 2018 to April 2019. Those sampled were sent invi-

tations to participate, with the survey link provided via email and/or text message. Overall,

20,506 (5.7%) completed the survey. The analysis excluded 451(2.2%) respondents for failing

one of the two questions embedded for attention checking during the survey process. This

resulted in a final effective sample of 20,055. Informed consent was acquired from all partici-

pants, who agreed to participate in the online survey voluntarily. The online survey was
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approved by the UCSD Human Research Protections Program and Institutional Review Board

of Chinese Center for Disease Control and Prevention.

The participants in the survey were younger than the general urban population of China

[45], with 80.9% of them being younger than 40 years old. Specifically, the proportion of par-

ticipants who were aged under 25, 25–29, 30–34, 35–39, and 40 and above were 18.4%, 26.3%,

21.1%, 15.1%, and 19.1%, respectively. Among the participants, 59.0% were male. Additionally,

the participants were relatively educated, with 57.8% of them having earned a bachelor’s

degree or higher.

Measures

Current smokers were defined as people who had smoked at least 100 cigarettes in their life-

time and currently smoked cigarettes every day or on some days. The type(s) of cigarettes

smoked was assessed by asking the question “What kind of cigarettes do you currently

smoke?” with response options of “regular cigarettes,” “slim cigarettes,” and “both.” Accord-

ingly, smokers were coded as exclusive regular cigarette users, exclusive slim cigarette users,

and dual smokers. Smokers who had ever smoked both slim cigarettes and regular cigarettes

were asked which type of cigarettes they smoked first.

Intensity of cigarette use was measured by the number of days per month smokers used reg-

ular and/or slim cigarettes, and the number of regular and slim cigarettes consumed per day

on the days they smoked. The total number of cigarettes used per day by dual smokers was

obtained by adding the number for regular cigarettes with that for slim cigarettes.

Current slim cigarette users were asked about their chief reason for using slim cigarettes,

with answer options of “less harmful than regular cigarettes,” “reduce the consumption of reg-

ular cigarettes,” “help quit regular cigarettes,” “look good,” “taste good,” “cheaper than regular

cigarettes,” and “other reasons.” For each respondent, only one reason could be selected from

the list. As few selected “cheaper than regular cigarettes” as the reason, this category was col-

lapsed with “other” in the analysis. All participants were asked about the risk of using slim cig-

arettes and regular cigarettes on a 10-point Likert scale ranging from “completely harmless”

(1) to “extremely harmful” (10).

Statistical analyses

Rates and proportions were calculated for measures for all participants and subgroups. The

95% confidence intervals were also calculated and presented along with rates and proportions

[46]. Since the study participants were recruited from convenience samples from various cities,

and this study focused on examining the data pattern within the recruited sample rather than

attempting to estimate any population prevalence, no attempt was made to weigh the results

by city. However, the analysis did include consideration of clustering effects by city in comput-

ing the confidence intervals for the point estimates. Finally, a multiple logistic regression was

conducted to test the predictive values of risk perception, controlling for the effects of demo-

graphics. All analyses were conducted using SAS 9.4 (Research Triangle Institute, Research

Triangle Park, NC).

Results

Table 1 shows that 31.7% of the survey participants were current smokers, with 19.8% exclu-

sively smoking regular cigarettes, 2.7% exclusively smoking slim cigarettes, and 9.3% smoking

both slim cigarettes and regular cigarettes (dual smokers). In other words, more than three

quarters of the slim cigarette smokers were dual smokers (9.3/(2.7+9.3) > 75%). Among all

smokers, 37.7% were slim cigarette smokers (the last column of Table 1).
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Table 1 also presents the cigarette use patterns by demographic characteristics. The overall

smoking prevalence was much higher among males, 48.0%, than females, 8.2% (p<0.001).

Similarly, the prevalence of smoking slim cigarettes was higher among males (17.0% = 3.3%+

13.7%), than females, (4.6% = 1.7%+2.9%, p<0.001). Proportionally, however, slim cigarettes

were much more commonly used among female smokers, 56.5%, relative to male smokers,

35.5% (p = 0.003).

The smoking prevalence generally increased with age and peaked at 40.5% among people

aged 35 to 39, then dropped with the group aged 40 and above. The prevalence of using slim

cigarettes ranged from 9.4% (2.0%+7.4%) for people younger than 25 years old to 14.2% (2.6%

+11.6%) for the 35–39 age group. The proportion of slim cigarette use among current smokers

was highest among those who were younger than 25 years old.

Smoking prevalence was lower among those who had earned a bachelor’s degree or higher

compared to those who had not. However, the proportion of slim cigarette users was much

higher among those college graduates (41.3% vs. 33.1%; p = 0.009).

Table 2 shows cigarette consumption by current smokers. Exclusive regular cigarette users

smoked on more days in a month (of the last 30 days) than exclusive slim cigarette users, 17.8

vs. 12.5 days. However, the average number of cigarettes smoked per day (CPD) was similar

(10.4 vs. 10.0). Dual smokers reported smoking regular cigarettes on 15.3 of the past 30 days

and slim cigarettes on 8.1 out of 30 days. It is not clear how many of those days are overlap-

ping. On the days that dual smokers smoked regular cigarettes, they consumed an average of

8.1 CPD, and on the days they smoked slim cigarettes they consumed 5.4 CPD.

Table 1. Percentages of current regular cigarette and slim cigarette smokers and proportion of slim cigarette smokers among all smokers.

sample

size

All cigarette

smokers

Exclusive regular

cigarette smokers

Exclusive slim

cigarette smokers

Dual smokers (regular

and slim cigarettes)

Proportion of slim cigarette users

among all cigarette users

(a) (b) (c) (d) (e)
P (95%CI) P (95%CI) P (95%CI) P (95%CI) P (95%CI)

All respondents 20055 31.7 (30.1–

33.4)

19.8 (18.3–21.2) 2.7 (2.2–3.1) 9.3 (8.5–10.1) 37.7 (34.8–40.5)

Sex

Male 11868 48.0 (44.6–

51.3)

31.0 (28.6–33.3) 3.3 (2.7–3.9) 13.7 (12.3–15.1) 35.5 (32.8–38.1)

Female 8187 8.2 (7.3–9.1) 3.6 (3.1–4.0) 1.7 (1.4–2.1) 2.9 (2.3–3.5) 56.5 (50.8–62.2)

Age

<25 3681 21.5 (19.9–

23.0)

12.0 (10.3–13.7) 2.0 (1.6–2.5) 7.4 (6.1–8.8) 44.1 (37.4–50.8)

25–29 5274 31.1 (29.1–

33.1)

19.1 (17.3–21.0) 2.7 (2.2–3.2) 9.3 (8.1–10.5) 38.5 (34.7–42.4)

30–34 4240 37.5 (35.5–

39.4)

23.3 (22.0–24.6) 3.5 (2.6–4.4) 10.7 (9.7–11.6) 37.8 (35.5–40.2)

35–39 3034 40.5 (37.0–

43.9)

26.3 (23.3–29.3) 2.6 (1.9–3.2) 11.6 (10.2–13.0) 35.1 (31.6–38.6)

�40 3826 29.2 (25.6–

32.7)

19.1 (16.2–22.0) 2.4 (1.7–3.1) 7.7 (6.4–8.9) 34.4 (29.9–38.9)

Education

No bachelor’s

degree

8453 33.0 (30.2–

35.7)

22.1 (20.0–24.1) 2.5 (1.9–3.1) 8.4 (7.3–9.5) 33.1 (30.0–36.1)

Bachelor’s degree

or higher

11600 30.8 (29.5–

32.2)

18.1 (16.8–19.4) 2.8 (2.3–3.2) 9.9 (9.0–10.9) 41.3 (38.1–44.4)

Note: a = b+c+d; e = (c+d)/a. The proportion (e) is computed directly from the data and then rounded to one decimal point.

https://doi.org/10.1371/journal.pone.0254682.t001
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Using the data on the number of smoking days and cigarettes smoked per day presented in

Table 2, we can estimate that the exclusive regular cigarette smokers smoked about 185 ciga-

rettes per month, exclusive slim smokers about 125 cigarettes, and the dual smokers about 168

cigarettes per month.

A rough estimate of the proportion of slim cigarettes consumed among total cigarette con-

sumption can be obtained by using the information presented in Tables 1 and 2. The total

number of regular cigarettes consumed by exclusively regular cigarette smokers was 735,091

(20055×19.8%×10.4×17.8). The total number of slim cigarettes consumed by exclusive slim

cigarette smokers was 67,686 (20055×2.7%×10.0×12.5). The total number of regular cigarettes

consumed by dual smokers was 231,144 (20055×9.3%×8.1×15.3). The total number of slim cig-

arettes consumed by dual smokers was 81,580 (20055×9.3%×5.4×8.1). Thus, the monthly

number of cigarettes consumed by all smokers was 1,115,501 (735,091+231,144+81,580+-

67,686), and the proportion of slim cigarettes among all cigarettes consumed was about 13.4%

(81,580+67,686/1,115,501).

Table 3 shows the proportion of current slim cigarette smokers (exclusive and dual) who

started smoking regular cigarettes first. Among those who currently smoked both regular and

slim cigarettes, 97.5% started with regular cigarettes. Among those who currently only smoked

slim cigarettes, 41.9% reported that they first smoked regular cigarettes. On average, therefore,

about 85% of all slim cigarette smokers started their smoking habit with regular cigarettes.

The same initiation pattern is found for male and female slim cigarette smokers. For both

men and women, the overwhelming majority of current dual smokers (98.1% and 93.2%)

started with regular cigarettes. For those who currently only smoked slim cigarettes, 40.9% of

men and 44.8% of women reported starting with regular cigarettes.

Table 4 shows the reported reasons for smoking slim cigarettes. The top three selected rea-

sons were that slim cigarettes were “less harmful than regular cigarettes” (32.2%), they “look

good” (28.5%), and they “taste good” (21.1%). Overall, 37.0% (32.2% + 4.8%, 95% CI = 34.3–

39.7) of the reasons chosen could be considered directly related to harm reduction (“less harm-

ful” for 32.2% and “help quit regular cigarettes” for 4.8%). Another 10.1% reported their reason

as “reduce the consumption of regular cigarettes,” which could be attributed to a desire for

harm reduction or for other reasons.

Table 2. Level of cigarette consumption among current smokers.

N Days smoking cigarettes in the last 30

days

Number of cigarettes smoked per

day

Mean (95% CI) Mean (95% CI)

Exclusive regular cigarette

users

3966 17.8 (17.1–18.5) 10.4 (10.0–10.8)

Exclusive slim cigarette users 534 12.5 (11.4–13.5) 10.0 (9.1–10.9)

Dual smokers

Regular cigarettes 1863 15.3 (14.2–16.4) 8.1 (7.4–8.8)

Slim cigarettes 1863 8.1 (7.3–8.9) 5.4 (5.0–5.9)

https://doi.org/10.1371/journal.pone.0254682.t002

Table 3. Proportion of current slim cigarette smokers who initiated with regular cigarettes.

Overall Male Female

N P(95% CI) N P(95% CI) N P(95% CI)

All slim cigarette users 2397 85.1 (83.3–86.9) 2018 87.0 (85.2–88.8) 379 74.9 (70.9–79.0)

Dual smokers 1863 97.5 (96.7–98.3) 1627 98.1 (97.4–98.8) 236 93.2 (91.0–95.4)

Exclusive slim cigarette users 534 41.9 (37.7–46.2) 391 40.9 (35.9–45.9) 143 44.8 (37.7–51.8)

https://doi.org/10.1371/journal.pone.0254682.t003
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There is a gender difference in reported reasons for smoking slim cigarettes. More men

used slim cigarettes for harm reduction, 38.6% (33.3% + 5.3%), than women, 28.5% (26.4% +

2.1%, p<0.01). More than a third of women, 34.8%, opted for “look good” as the main reason

for using slim cigarettes, which is significantly higher than the proportion among men, 27.4%.

Fig 1 depicts the perceived harm of regular cigarettes and slim cigarettes. Overall, the per-

ceived harm of slim cigarettes was significantly lower than that of regular cigarettes (7.3 vs 8.5

on a 10-point scale, p<0.001). When examined by subgroups (exclusive regular cigarette

smokers, dual smokers, or exclusive slim cigarette smokers), all were found to perceive slim

cigarettes as significantly less harmful than regular cigarettes: the risk ratings for the two prod-

ucts were 7.3 vs. 8.5, 7.2 vs. 8.5, and 7.1 vs. 8.6, for exclusively regular cigarette smokers, dual

smokers, and slim cigarette smokers, respectively (all p values <0.001).

Finally, individual smokers were grouped by their perception of the relative risk of the two

types of cigarettes: their rating of the harm of slim cigarettes and that of regular cigarettes

could be the same, or one was greater than the other. Most rated slim cigarettes as less harmful

than regular cigarettes (64%), with 31% rating them equally harmful, and 5% considering slim

cigarettes to be more harmful. Then, their perception of relative risk was entered into a

Table 4. Chief reason to smoke slim cigarettes.

Reasons for smoking slim cigarettes Overall Male Female

(N = 2397) (N = 2018) (N = 379)

P (95%CI) P (95%CI) P (95%CI)

Less harmful than regular cigarettes 32.2 (29.5–35.0) 33.3 (30.9–35.7) 26.4 (19.4–33.4)

They look good 28.5 (26.2–30.9) 27.4 (25.0–29.7) 34.8 (29.1–40.5)

They taste good 21.1 (18.6–23.6) 20.8 (18.0–23.6) 22.7 (19.5–25.9)

Reduce the consumption of regular cigarettes 10.1 (8.4–11.7) 9.9 (7.9–11.8) 11.1 (8.5–13.7)

Help quit regular cigarettes 4.8 (3.6–6.0) 5.3 (4.0–6.6) 2.1 (0.0–4.5)

Other 3.3 (2.6–4.0) 3.4 (2.8–4.0) 2.9 (1.3–4.5)

https://doi.org/10.1371/journal.pone.0254682.t004

Fig 1. The perceived harm of regular and slim cigarettes among current smokers (10-point likert scale).

https://doi.org/10.1371/journal.pone.0254682.g001
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multiple logistic regression model to predict the likelihood of smoking slim cigarettes, control-

ling for the effects of demographics. The results are presented in Table 5.

Table 5 shows that those who rated slim cigarettes as less harmful than regular cigarettes

were significantly more likely to be current smokers of slim cigarettes, compared to those who

rated them equally harmful (Odds ratio = 1.4). If they rated slim cigarettes as more harmful,

then there was no statistical difference in likelihood of smoking slim cigarettes. The multivari-

ate logistic regression model also confirms the predictive values of demographic factors as

shown in Table 1. That is, among smokers regarding the use of slim cigarettes: females were

significantly more likely than males to smoke slim cigarettes; those under 25 were more likely

than older ages, and those who had a college degree were more likely to smoke slim cigarettes

than those who had no college degree.

Discussion

The present study found that more than a third of Chinese urban smokers are currently smok-

ing slim cigarettes. This is a much larger segment of the smoking population than the cigarette

sales data published by the CNTC might suggest. For instance, sales data in the first quarter of

2019 indicated that slim cigarettes reached 10% of all cigarettes sold in China [30, 31]. Based

on samples from 19 Chinese cities, this study found that about 38% of current smokers smoked

slim cigarettes. This apparent discrepancy, as will be discussed in detail below, suggests that

many slim cigarette smokers are early adopters who are still experimenting with these new

products and that it is likely consumption on the individual and population level will increase.

A notable finding is that most slim cigarette users were dual smokers (77.7%), and most of

those dual smokers used regular cigarettes before slim cigarettes (97.5%). There can be multi-

ple reasons why regular cigarette smokers chose to also smoke slim cigarettes after having

taken up regular cigarettes. One reason is that slim cigarettes were newer products. Most cur-

rent dual smokers were already smokers when slim cigarettes came on the market. Novelty can

be appealing and might have enticed regular smokers to expand their pattern of consumption.

Table 5. Factors associated with slim cigarette use among current smokers.

Variable N Adjusted OR (95%CI) P

Perceived harm of slim cigarettes relative to regular cigarettes <0.0001

Less harmful 12825 1.4 (1.3–1.6)

Equally harmful 6261 Ref

More harmful 969 1.1 (0.8–1.4)

Sex <0.0001

Male 11868 Ref

Female 8187 2.3 (1.8–2.8)

Age <0.0001

<25 3681 1.5 (1.2–1.9)

25–29 5274 1.0 (0.9–1.3)

30–34 4240 1.0 (0.8–1.2)

35–39 3034 1.0 (0.8–1.2)

�40 3826 Ref

Education <0.0001

No bachelor’s degree 8453 Ref

Bachelor’s degree or higher 11600 1.4 (1.2–1.6)

A multivariate logistic regression analysis (N = 20055).

https://doi.org/10.1371/journal.pone.0254682.t005
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The fact that a substantial proportion of slim cigarette smokers selected “look good” as their

chief reason to smoke slim cigarettes supports this interpretation.

However, the most significant motivation for smokers to choose slim cigarettes is the desire

to reduce the harm attributed to smoking regular cigarettes. Most smokers perceived slim ciga-

rettes as less harmful than regular ones (7.3 vs 8.5, Fig 1). The fact that they rated the harm of

slim cigarettes at 7.3 on a 1 to 10 scale suggests that they still considered smoking slim ciga-

rettes a significant health risk. However, they apparently believed switching would significantly

reduce the risk. Nearly 40% of the slim cigarette smokers indicated that their main reason to

smoke slim cigarettes was because they were less harmful. Therefore, for these smokers who

choose slim cigarettes as a harm-reduction product, their dual use may indicate a transitional

phase in which they experiment with slim cigarettes before eventually switching to them exclu-

sively. The fact that more than 40% of exclusive slim cigarette smokers used to be regular ciga-

rette smokers (Table 3) supports this possibility.

Another indication that dual smokers might be experimenting with slim cigarettes is that

they tended to smoke slim cigarettes on fewer days, and smoke fewer slim cigarettes on the

days that they did smoke, compared to exclusive slim cigarette smokers. Given that the over-

whelming majority of the dual smokers started smoking regular cigarettes first (i.e., the dual

smokers initially smoked zero slim cigarettes), it is plausible that they started by substituting

some regular cigarettes with slim cigarettes on certain days and then gradually increased the

number of days they smoked slim cigarettes and the number of slim cigarettes per day. At the

same time, they might have decreased the consumption of regular cigarettes on the days that

they smoked. Eventually, some dual smokers may switch completely to slim cigarettes, as indi-

cated by the data in Table 3.

The current lower level of consumption of slim cigarettes among dual smokers also explains

why the proportion of sales of slim cigarettes among total cigarette consumption (around 10%

based on national sales data) tends to be much smaller than the proportion of slim cigarette

smokers among the total number of smokers (about 38% among urban young adults according

to this study). If these dual smokers continue to reduce their regular cigarette consumption by

increasing consumption of slim cigarettes, then the total sale of slim cigarettes will continue to

increase even if the proportion of slim cigarette smokers among total smokers does not.

Fig 1, however, suggests that the proportion of current smokers among all smokers is likely

to increase. The majority of those who currently smoked only regular cigarettes believed that

slim cigarettes were significantly less harmful than regular cigarettes, almost as much as the

dual smokers did. In other words, if the promotional message for slim cigarettes presented by

STMA and the lack of any counter efforts from the public health community continue, then

the risk perception for slim cigarettes will continue to shift towards more trust in its harm-

reduction possibility. The increasing proportion of slim cigarettes among premium brands in

the sales data also suggest this general trend [28, 36–39].

Another notable finding is that slim cigarettes are more popular among the more educated

smokers than among the relatively less educated smokers. It is true that the overall smoking

prevalence was lower among those who were more educated. However, given someone is a

smoker, the likelihood of smoking slim cigarettes was significantly greater among the higher

educated than the lower educated. It is possible that the higher educated group was more

inclined to take the harm-reduction approach if they perceived slim cigarettes to be less harm-

ful [47–49].

Currently, there is no research literature supporting the belief that smoking slim cigarettes

is less harmful than smoking regular cigarettes. However, this study shows that many smokers

do believe slim cigarettes are less harmful, as suggested in some experimental studies [50, 51].

This belief could be based in part on the noticeable feature that slim cigarettes are much
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smaller in volume than regular cigarettes. All things being equal, consuming less tobacco per

cigarette would be less harmful because the harm of using tobacco is dose-responsive [52].

However, no research has shown that the actual intake of harmful chemicals is lower from

smoking slim cigarettes than from smoking regular cigarettes. The history of low-tar cigarettes

in the U.S. provides ample warning for the danger of equating lower intake of harmful sub-

stances with apparent design features of the products [41].

It is possible that slim cigarette use in China may turn out to be like the low-tar cigarette

case in the U.S. In 1964, the U.S. released its first Surgeon General Report declaring the haz-

ards of smoking to the public [53]. In response, the tobacco industry developed low-tar ciga-

rettes [54]. Low-tar cigarettes were promoted as “less harmful,” even though the data

suggested that smokers would compensate in their actual smoking behavior (e.g., inhaling

deeper) in order to maintain a consistent nicotine dosage [40, 55, 56]. However, the concept of

harm reduction through lowering the tar yield was quickly and widely accepted by the public

[40, 47, 57]. Many smokers, especially the more educated ones, switched to low-tar cigarettes

[47]. The market share of low-tar cigarettes increased dramatically, from 2% in 1967 to 55.4%

in 1987 and to 87.9% in 2016 [58]. Only decades later did the research demonstrate that smok-

ing low-tar cigarettes was no less risky than smoking regular cigarettes [41]. By then, millions

of smokers had been misled to believe that they were practicing harm reduction [40].

The present study does not provide direct evidence that slim cigarette use in China will pro-

duce outcomes resembling the low-tar scenario in the U.S. However, the similarity between

the two cases (the rapidly increasing popularity of low-tar cigarettes in the U.S. and slim ciga-

rettes in China) is so striking that it should seriously alarm the public health community. Pres-

ently, there is little research done about smoking slim cigarettes. Many questions are

unanswered or not even asked. For example, is there any preliminary epidemiological evidence

that smoking slim cigarettes is less harmful than smoking regular cigarettes? Is switching from

regular cigarettes to slim cigarettes a preparation to quit smoking totally, or will it lead smokers

to be content with the change so that the need to quit smoking becomes less urgent? Will the

design of slim cigarettes become so attractive to women or to youth that many, who otherwise

would not smoke, will start smoking slim cigarettes? These and many other questions need to

be asked and addressed, urgently.

The study has several limitations. First, the survey was conducted not with a representative

sample of the Chinese population, but with an online panel of 19 major cities in China. The

respondents were relatively young and more educated urbanites, who are more likely to adopt

new products. Thus, the proportion of slim cigarette use among smokers found in this study,

37.7%, may be an overestimate. However, a 2019 government report from the Chinese Center

for Disease Control and Prevention (China CDC), based on a 2018 national tobacco survey,

showed that 36.4% of smokers aged 15–24 and 39.2% of smokers aged 25–44 were smoking

slim cigarettes [42]. These age ranges correspond to the majority of participants in our study,

and their proportions were similar to what is found in the present study. The proportion of

slim cigarette users among all smokers was 33.0% for the national survey, which was slightly

lower than the present study (37.7%) [42]. Second, it was somewhat difficult for the dual smok-

ers to recall which day of the month they smoked slim cigarettes, which day they smoked regu-

lar cigarettes, and which day they smoked both. Thus, the estimated proportion of slim

cigarettes among all cigarettes consumed for these dual smokers might be inaccurate. The

present study estimated that for these young and urban smokers, slim cigarettes accounted for

13.4% of their overall cigarette consumption. As noted previously, the most recently accessible

data on cigarette consumption in China found that about 10% of cigarettes sold in the first

quarter of 2019 were slim cigarettes. Given that participants of this study were younger than

the general population, a little higher proportion of slim cigarette consumption based on this
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survey, 13.4%, than that based on the sales data, 10%, seems within the bounds of the expected

difference. Third, the survey did not ask for the brands of cigarettes. As a result, it was not pos-

sible to examine how much smokers prefer slim cigarettes because they are slim in design and

how much because they are premium brands. As mentioned in the introduction, smokers in

China have increasingly switched to smoking premium brands (since implementation of the

Premiumization Strategy in 2009) and slim cigarettes (since the promotion of slim cigarettes

as harm reduction products with the 2014–15 STMA documents). Even though the sales data

from 2015 to 2018 suggest that the market share of slim cigarettes increased at a higher rate

than that for premium brands in general [28, 36–39]. an analysis of consumption behavior at

the individual smokers’ level can help clarify the contribution of promotional messages of

higher quality and lower harm. Finally, this is a cross-sectional study, which limited its ability

to assess the transition from regular cigarettes to slim cigarettes and vice versa. The pattern of

change from smoking regular cigarettes to slim cigarettes in this study was based on smokers’

recall. A longitudinal study that tracks the change in smoking patterns over time, including

any change in smoking cessation, would provide a more reliable description of the impact of

slim cigarettes on smoking behavior among the Chinese population.

What this study has provided, however, is a glimpse into a potentially dramatic scenario in

which slim cigarette smoking becomes a dominant tobacco-use behavior in China. Whether

such a change would be a public health gain or loss is unknown. Presently, there is surprisingly

little research addressing this topic or even publicly expressed concern from the public health

community in China. Studies on smokers’ perceptions of premium brands and low-tar ciga-

rettes as products of reduced harm [33, 59] seem to have not generated sufficient concern

among the public health community in China. The study on consumption data of slim ciga-

rettes [29] and the 2019 China CDC summary data appear to be the first public reports on the

topic of slim cigarettes, and there has been little research on the belief and behavior related to

slim cigarette smoking or promotional activities thereof. In fact, it is difficult to find research

reports from other countries where slim cigarettes have become popular (at least that is the

case in terms of journal publications written in English) [60]. However, the findings of the

present study with Chinese smokers are eerily reminiscent of the early phase of the low-tar

cigarette history in the U.S., in which smokers and the public health community were led to

trust an unproven harm-reduction product [40, 41]. It is hoped that this study will raise the

urgency of this topic among the international community of public health researchers and

practitioners.
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