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Summary

What is already known about this topic?

In 2019, China CDC conducted the National Youth
Tobacco Survey among secondary school students, and
the prevalence rates of ever, current, and frequent
smoking were 17.9%, 5.9%, and 1.8%, respectively.
What is added by this report?

The prevalence rate of cigarette use in males decreased
largely from 2019 to 2021 in China, while it increased
in 18 provincial-level administrative divisions (PLADs)
for females. The tobacco control situation remains
challenging among vocational senior high school
(VSHS) students. Significant geographical disparities
existed in cigarette use.

What are the implications for public health
practice?

Targeted tobacco control policies aimed at VSHS
students are needed, specifically those PLADs with
higher smoking rates. Additionally, close attention
should be paid to female smokers.

Based on the framework of the Global Youth
Tobacco Survey (), China CDC had conducted the
China National Youth Tobacco Survey (NYTYS)
among junior high school (JHS) students in 2014 and
among junior and senior high school (SHS) students
[including vocational senior high school (VSHS)
students] in 2019, respectively (2). Similarly, China
CDC again implemented NYTS in 2021. The 2021
China NYTS was approved by the Institutional Review
Board of China CDC (No. 202110). In this study, we
reported smoking behaviors at the national level with
ever, current, and frequent cigarette smoking from the
2021 China NYTS and compared them with 2019.
We also examined provincial-level disparities in
cigarette smoking in 2021 and provincial-level
disparities in their change between 2019 and 2021.

With a design similar to the 2014 and 2019 China
NYTS (2), a 3-stage stratified cluster random sampling
was also applied in the 2021 China NYTS covering 31

provincial-level administrative divisions (PLADs) in
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the mainland of China. First, 5 districts (for urban
areas) and 5 counties (for rural areas) were selected in
each PLAD using proportionate to population size
sampling scheme (PPS). Second, 3 JHSs, 2 SHSs, and
1 VSHS within each selected district and county were
selected using PPS method. Third, within selected
schools, 1 class (which must include more than 40
students in each grade) was randomly selected and all
of the students of the selected class were interviewed.
Finally, 936 JHSs, 637 SHSs, and 254 VSHSs from
317 districts/counties participated in the survey. A
total of 269,250 eligible students (136,296 JHS
students, 96,852 SHS students, and 36,102 VSHS
students) completed the survey, of which 138,007 were
male and 131,243 were female. The overall survey
response rate was 95.9%.

Throughout the investigation, we implemented
strict quality control. Before the field interview, all
interviewers and supervisors should be trained and
tested. During the interview, the interviewers explained
to the students the purpose and content of the survey,
emphasizing that the survey was voluntary and
anonymous, that the responses would be kept
confidential, etc. Students completed the questionnaire
independently without teachers present. The quality
controllers checked the completeness of the finished
questionnaires. After the interview, the subsequent data
entry was completed by a professional company, and
the entry quality (<5/10,000 error rate) was guaranteed
by a sampling check. Missing data, outlier values, and
logic mistakes were processed by China CDC before
final utilization.

Structured paper-based questionnaires with no
logical skips were used. In terms of smoking behavior,
all of the participants were asked about smoking
frequency, smoking amount, smoking age, etc. Ever
cigarette smokers (ES) were defined as those who had
smoked cigarettes in the past, even one or two pulffs,
and current smokers (CS) as smoking cigarettes at least
1 day during the past 30 days. Those who reported
smoking cigarettes on 20 or more days in the past 30
days were frequent smokers (FS). Data were weighted
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according to the complex sampling design. Prevalence
estimates and their corresponding 95% confidence
intervals (CI) were calculated and their difference with
no overlap in CI was referred to be statistically
significant between subgroups. SAS (version 9.4, SAS
Institute, Inc. Cary, NC, USA) was used for all
analyses.

In 2021, the ES prevalence rate among secondary
school students was 16.7%, higher for males (23.2%)
than for females (9.5%), higher in rural areas (18.5%)
than in urban areas (14.5%), and highest among
VSHS students (28.9%), followed by SHS students
(18.9%), and JHS students (12.9%). Among ES,
66.1% smoked their first cigarette at 13 years old and
before, with no significant difference for males and
females, in urban areas and rural areas, and highest
among JHS students (81.8%), followed by SHS
students (60.9%), and VSHS students (44.1%)
(Table 1).

In 2021, the CS prevalence rate among secondary
school students was 4.7%, higher for males (7.1%)
than for females (1.9%), higher in rural areas (5.3%)
than in urban areas (3.9%), and highest among VSHS
students (12.1%), followed by SHS students (4.2%),
and JHS students (3.3%). The proportion of FS was
1.3% which means more than a quarter of CS were FS.
Similar to ES and CS, the FS prevalence rate was much
higher among males (2.1%) than that among females
(0.3%), lowest in JHS (0.6%), followed by SHS
(1.3%), and highest in VSHS (4.1%) (Table 1).

There was a wide geographical variation in the
proportion of CS among PLADs, ranging from 0.9%
to 13.2%. The highest CS prevalence rates were
reported for Xizang (Tibet), Yunnan, and Qinghai,
while the lowest CS prevalence rates were in Shanghai,
Beijing, and Jiangxi. Significant provincial disparities
were also present in the percentage change of CS from
2019 to 2021. The CS prevalence rate decreased in 26
of 31 PLAD:s, of which Beijing, Jiangxi, and Shanghai
had the largest decreases, while Shandong, Anhui,
Hainan, and Xizang (Tibet) had increased. For males,
the rate increased only in 3 PLADs, while it increased

in 18 PLAD:s for females (Figure 1).

DISCUSSION

Several studies indicated that nicotine addiction
beginning during adolescence could be hard to quit
and increase the risk of future addiction (3—4). It is
effective to prevent tobacco use initiation during
adolescence in mitigating and controlling the adult
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tobacco epidemic. According to Wang et al., 77.9% of
current smokers attempted cigarette smoking at
puberty (5). In this survey, 66.1% of ever smokers
tried their first cigarette at 13 years old and before.

The prevalence of current cigarette smoking among
secondary school students was 4.7%, which can project
that an estimated 3.68 million secondary school
students currently smoke cigarettes in 2021 in China.
Among JHS students aged 13—15 years, the prevalence
rate of CS was 4.5% for males and 1.9% for females,
which was much lower than the global level (7.9% for
males, 3.5% for females) and also lower than that of
the western pacific region (7.0% for males, 2.4% for
females) (6).

Compared with the 2019 China NYTS, the
prevalence rates of ES, CS, and FS for males in 2021
decreased by 10.8% (26.0% vs. 23.2%), 26.0% (9.6%
vs. 7.1%), and 34.4% (3.2% wvs. 2.1%) (2),
respectively, while they were unchanged for females.
These decreases in cigarette use may be partially due to
the development of tobacco control interventions, such
as creating smoke-free school grounds nationwide,
banning smoking in school, and actively implementing
health promotion and education on tobacco control
(7~8). The increasing popularity of e-cigarette use
might attract some young cigarette smokers to smoke
e-cigarettes instead. Compared to 2019 which predated
the coronavirus disease 2019 (COVID-19) pandemic,
students might spend more time at home taking classes
and under parental supervision in 2021, so they were
likely not to smoke during the past 30 days.

Previous studies had reported that in European
countries such as France and Denmark, rates of
tobacco use among VSHS students were usually 1-3
times higher than those among SHS students (9-10).
In this study, cigarette use was much more prevalent in
VSHS students than among SHS and JHS students,
with the prevalence rate of CS among VSHS students
being 4 times and 3 times among JHS and SHS
students and the prevalence rate of FS being 7 times
and 3 times. This indicated that targeted measures of
tobacco control are urgently needed to protect VSHS
students from tobacco.

There were significant geographical differences in
cigarette smoking across PLADs in China. The coastal
and wealthier PLADs in eastern and southeastern
China generally have lower CS prevalence rates than
those in the southwestern and central regions, similar
to the epidemiologic characteristics of tobacco use
among  Chinese adults.  Significant
disparities were also present in the percentage change

provincial
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FIGURE 1. Provincial disparities in the prevalence of current cigarette smoking in 2021 and its percentage change by sex
from 2019 to 2021. (A) Prevalence of current smoking for both; (B) Percentage change in prevalence of current smoking for
both; (C) Prevalence of current smoking for males; (D) Percentage change in prevalence of current smoking for males; (E)
Prevalence of current smoking for females; (F) Percentage change in prevalence of current smoking for females.

of CS from 2019 to 2021. Notably, the PLADs with
low levels of CS prevalence, such as Shanghai, Beijing,
and Jiangxi, had greater reductions, while those PLADs
with high levels, such as Xizang (Tibet), Hainan, and
Qinghai, decreased slowly or even increased. This
suggested that developing area-tailored and enforced
interventions and measures were urgent for PLADs
with high prevalence of smoking on the basis of

446 CCDC Weekly / Vol. 4/ No. 21

national policies and strategies. In this study, the CS
prevalence rate of males in all PLADs decreased
significantly, except for Shandong, Hainan, and Anhui,
while it was far less decreased among females and even
increased in 18 PLADs. Given the rising trend of
tobacco use among females, more attention should be
paid to female smokers.

This study was subject to some limitations. The data
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was collected by self-reporting which was subject to
recall and reporting bias, which may lead to
underreporting. In addition, the classification of
urban-rural areas is based only on the name of the area
with “district or QU” and “county, XIAN, MENG, or
QI”, but it is consistent with most studies in China.

In conclusion, the prevalence rates of ES, CS, and
FS for males decreased from 2019 to 2021 in China,
while CS of females increased in 18 PLADs. Tobacco
control remains challenging for VSHS. Significant
regional disparities in the prevalence of cigarette use
and its percentage change suggested that tailored
tobacco control measures were needed for PLADs with
higher smoking rates.
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