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ABSTRACT
INTRODUCTION Adolescent smoking is a serious public health concern, and the role of 
personnel in reducing students’tobacco use has been proven. Anti-tobacco policies 
are strong factors for tobacco control but most are newly implemented in China. 
This study aimed to examine the awareness of anti-tobacco policies among school 
personnel in a southern city of China, and assess its influence on personnel’s anti-
tobacco attitudes and behaviors towards students.
METHODS An online cross-sectional study was conducted between September 2017 
and January 2018 in schools of Shanghai, China. A total of 3194 subjects from 
33 schools were selected by a two-stage stratified cluster randomized sampling 
design. Prevalence of anti-tobacco policy awareness is presented. Crude (ORs) 
and adjusted odds ratios (AORs) and their 95% confidence intervals (CIs) were 
estimated to assess the association between policy awareness and anti-tobacco 
attitudes or behaviors.
RESULTS In all, 22.4% of surveyed participants knew four or five polices presented 
in the survey and 13.0% of personnel knew none of these policies. Most of the 
participants fully support prohibiting indoor (94.6%) and outdoor (86.3%) smoking 
in public places, bans on tobacco advertising (90.9%), and printing warning 
pictures on cigarette boxes (89.5%). Less than half of the personnel had taken 
action to stop students from smoking (45.7%), encourage students to quit smoking 
(42.4%) or participated in relevant educational activities held by schools (37.4%) in 
the previous year. The school personnel’s anti-tobacco attitudes (AOR=1.28; 95% 
CI: 1.21–1.36) and behaviors (AOR=1.10; 95% CI: 1.03–1.17) were strengthened 
with increasing level of policy awareness.
CONCLUSIONS The involvement of school personnel can be an important part of 
intervention to improve anti-tobacco campaigns on campus. The study calls for the 
implementation of projects or activities to improve anti-tobacco policy awareness 
in the school environment as part of school tobacco control strategy.
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INTRODUCTION
Tobacco use in early life has been shown to negatively impact physical (e.g. 
pulmonary and cardiovascular diseases)1 or psychological (e.g. depression and 
anxiety disorders)2 health both immediately and in the future3. It also increases 
the likelihood of smoking later in adulthood3. In China, smoking prevalence 
remains high, especially in schools. For example, the 2019 Middle School Students 
Tobacco Survey conducted in China revealed that 24.5% of senior high school 
students have tried smoking, and the proportion was even higher in vocational 
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high school students (30.3%)4. In addition, electronic 
cigarettes have become increasingly popular among 
teens. It was also reported that the proportion of 
Chinese junior middle school students that knew of 
e-cigarettes increased from 45.0% in 2014 to 69.9% 
in 20194. Despite of the high smoking prevalence, 
according to the WHO report, China was among 
59 countries that have not fully implemented the 
MPOWER5 policy package: Monitoring tobacco use; 
Protecting people from the tobacco; Offering help to 
quit tobacco; Warning about the dangers; Enforcing 
bans on advertising, promotion and sponsorship; and 
Raising tobacco taxes. 

School personnel could play an important role in 
adolescent smoking6,7. On the one hand, smoking 
status of school personnel influences students’ 
smoking. A study focusing on social-cognitive 
factors among adolescent smoking status showed 
that teachers’ norms on tobacco use was a significant 
contributor8. High visibility of teacher’s smoking 
was related to an increasing smoking rate among 
students7. On the other hand, school personnel 
could help students stay away from tobacco. In one 
study, positive relationships were observed between 
teachers’ anti-tobacco norms and smoke-free school 
policies perceived by students9. In another study, 70% 
of the junior middle school personnel in Taiwan have 
advised their students to quit smoking, which was 
associated with a decrease in students’ tobacco use10. 
Clearly, school personnel’s anti-tobacco attitudes 
and behaviors are closely associated with adolescent 
tobacco use. When it comes to the adolescent smoking 
control on campus, improving the tobacco control 
attitudes and behaviors among school personnel can 
be beneficial.

Studies have reported that school personnel’s 
attitudes and behaviors were positively associated with 
their anti-tobacco policy awareness11,12. Raising school 
personnel’s awareness of anti-smoking policies might 
be important to form their anti-smoking attitudes 
and behaviors and later reduce smoking among their 
students. To date, many policies have been proposed 
and implemented around the world in response to the 
globalization of tobacco epidemic. WHO MPOWER 
is a policy package developed by WHO Framework 
Convention on Tobacco Control (FCTC) to reverse 
the tobacco epidemic13. From 2007 to 2014, MPOWER 
policy was adopted in 88 countries, contributing 

to the decreased number of smoking-attributable 
deaths by almost 22 million14. In alignment with 
initiatives of FCTC, the Chinese government amended 
Advertisement Law (AL) of People’s Republic of 
China in 2015 to regulate tobacco advertising in all 
mass media and public places15. Published in 2016, 
the national action plan Healthy China 2030 aims to 
reduce smoking rate of people aged ≥15 years to 20% 
by the year of 2030. To meet this goal, several cities 
have established or amended local tobacco control 
laws and regulations. In Shanghai, the Regulations of 
Shanghai Municipality on Smoking Control in Public 
Places was revised to prohibit smoking in all indoor 
workplaces and in many public outdoor areas. Since 
the implementation in 2017, smoking rate in public 
places of Shanghai had dropped to 12.8% by 202016.

Though many anti-tobacco policies are in place, 
the awareness of those policies among the public is 
alarmingly low in many countries including China. In 
Nigeria, about one-third of young people had never 
heard of any tobacco control law, and 48.1% did not 
known about the WHO FCTC17,18. Data from a survey 
in Pakistan has indicated that 46.1% of the students 
had never noticed smoke-free policies around them19. 
The relationship between knowledge-attitude-belief 
and practice (KABP)20 has been widely applied in 
research on health behavior and decision-making 
theories21,22, and was important in the implications 
for tobacco control23. However, to the best of our 
knowledge, few published original studies have 
examined the awareness of anti-tobacco policies as 
part of the knowledge, which is actually a very simple 
but valuable perception, rather than exploring its 
relationship with people’s attitudes and behaviors, 
especially among school personnel groups. In the 
current study, we aimed to assess the awareness of 
anti-tobacco policies among school personnel and 
evaluate its association with their tobacco control 
attitudes and behaviors towards students. The findings 
will provide important evidence for the government 
to develop school tobacco control strategies with the 
improvement of school personnel’s role.

METHODS
Study design and participants
This cross-sectional study with a two-stage stratified 
cluster randomized sampling design was carried 
out between September 2017 and January 2018 in 
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Shanghai, China. In the first stage, we conducted the 
selection of districts randomly from all the 16 districts 
according to location: Huangpu District and Putuo 
District as samples for urban areas and Minhang 
District, Jiading District for rural areas. The second 
stage involved the selection of schools based on 
proportion-to-size sampling approach (17 for junior 
middle schools, 10 for senior high schools and 6 for 
vocational high schools). Finally, all the 3311 school 
personnel working in the 33 schools were included, 
covering administrators, teachers and other staff.

The questionnaires were filled in anonymously on a 
platform for questionnaire surveys (https://www.wjx.
cn/). The survey was a modified design of the Global 
School Personnel Survey (GSPS) initiated by WHO24 
and ‘questionnaires for monitoring smoking related 
behaviors of key population’ from the Chinese Center 
for Disease Control and Prevention. 

Measures
Awareness of tobacco control policies
The awareness of tobacco control policies was assessed 
by asking: ‘Which of the following tobacco control 
policies have you heard of?’. The options shown in 
our questionnaire included: WHO FCTC, MPOWER, 
Regulations of Shanghai Municipality on Smoking 
Control in Public Places, Advertisement Law (AL) 
of People’s Republic of China, and Healthy China 
2030. Based on their answers, we categorized the 
participants into three groups: those who knew none 
of the policies, those who knew 1–3 types, and those 
who knew 4 or 5 types.

Attitudes towards tobacco control
To estimate their attitudes towards tobacco control 
measures which had already been put into practice, 
participants were asked: ‘Do you support the 
'comprehensive bans on tobacco advertising'?’, ‘What 
is your attitude towards prohibiting smoking in indoor 
public places (such as schools, shops, restaurants, 
cinemas, airports, etc.)?’, ‘What is your attitude 
towards prohibiting outdoor smoking in public places 
(such as parks/squares/open-air sports venues/bus 
stations, etc.)?’, and ‘Do you support printing warning 
pictures of tobacco-related diseases on cigarette boxes 
in China?’. Answers were set on a four-point Likert-
type scale: those who fully support, partially support, 
do not care, or not support any measure. Based on 

their answers, we then categorized the participants 
into two groups: the ‘Totally support’ group including 
those who chose ‘Fully support’ for all four questions 
and ‘Others’ group covering the rest of participants.

 
Behaviors related to tobacco control
Participants were asked whether they adopted the 
following behaviors and activities in the past one 
year: 1) prevented students from smoking, 2) advised 
students to quit smoking, and 3) participated in any 
educational activities related to tobacco control for 
students held by schools. Personnel that chose ‘Yes’ 
for all three questions were classified as ‘Totally 
participants’ and the rest were classified as ‘Others’.

Other variables
Potential confounders were district (urban or rural), 
school type (junior middle school, senior high school 
or vocational high school), age (20–29, 30–39, 40–49, 
50–65 years), sex (male or female), working duration 
(<10 years or ≥10 years), educational level (college 
and below, Bachelor’s and above), and position 
(teachers, administrators or other staff). Personnel 
were also classified by their smoking status: ‘never 
smoker’, ‘former smoker’ and ‘current smoker’. 
‘Current smoker’ refers to the personnel who smoke 
currently, including daily smokers and those who 
smoked occasionally. Participants who had never 
smoked were referred to as ‘never smoker’, while 
those with smoking experience but had quit smoking 
successfully at the moment of the survey were referred 
to as ‘former smoker’. Also, personnel’s involvement 
in tobacco control training was measured by asking: 
‘Have you ever received any relevant training to 
prevent teenage smoking?’

 
Statistical analysis
All data analysis was performed using SPSS 22.0 
(SPSS Statistic Inc., Chicago, IL, USA) complex 
sampling analysis procedure to provide weighted 
results that accounted for the complex sample design 
after excluding missing data. A chi-squared test 
was used to compare the differences in categorical 
variables between groups. Unadjusted (ORs) and 
adjusted odds ratios (AORs) and 95% confidence 
intervals (95% CI) were calculated using multiple 
logistic regression analysis to explore the associations 
between the independent variable (awareness level 
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of tobacco control policy) and dependent variables 
(attitude and behavior of tobacco control). Adjusted 
odds ratios were controlled for district, school type, 
age, sex, work duration, education level, position in 
school, training of tobacco control and smoking status. 
Awareness of tobacco control policies was treated as 
both ordinal variables and continuous variable in 
models. A threshold for statistical significance was 
set at a two-sided p<0.05 level. 

RESULTS
Sample characteristics
In total, 3311 school personnel from 33 schools 
participated in the survey. The final sample size 
was 3194 (response rate of 96.47%), after removing 
those not passing the data quality check (n=117), 
e.g. finished the questionnaire too quickly (<300 s). 
As shown in Table 1, 60.7% of the participants were 
from rural areas, 65.2% were aged 30–49 years, 73.3% 
were females and 80.6% were teachers. Sixty-eight 
percent had worked for over 10 years, and 91.6% 
had a Bachelor’s degree or above. Regarding the 
school type, 58.2% worked in junior middle schools, 
27.0% in senior high schools, and 14.8% in vocational 
high schools. Among all the participants, 7.4% were 
currently smoking and 84.1% had never received any 
training on teenage smoking prevention. 

Tobacco control policy awareness, attitudes and 
behaviors among personnel
Regarding the tobacco control policies, the proportion 
of school personnel having heard of the WHO FCTC 
(49.7%), MPOWER (29.6%) and AL of People’s 
Republic of China (49.8%) were all lower than 50%, 
except for Regulations of Shanghai Municipality 
on Smoking Control in Public Places (68.3%). In 
addition, the proportion of participants knowing 
Healthy China 2030 was the lowest (25.4%). Among 
the five different types, 22.4% of the participants 
were aware of 4–5 types and 13.0% knew none of 
the policies. As for personnel’s attitudes towards 
four types of anti-tobacco measures, the rate of fully 
supportive was higher than 85% in every type, while 
the proportion of participants who fully supported 
all four measures (totally support) was 75.1%. 
Regarding anti-tobacco behaviors in school, less 
than half of the school personnel tried to prevent 
students from smoking (45.7%) or encourage them 

Table 1. Demographic characteristics, policy awareness, 
tobacco control attitude and behavior of school 
personnel, Shanghai, China 2017–2018 (N=3194)

Variables Weighted Unweighted

% 95% CI Population n
District
Urban 39.3 37.6–41.0 33979 1281
Rural 60.7 59.0–62.4 52576 1913
School type 　 　 　 　
Junior middle school 58.2 56.5–59.9 50394 1719
Senior high school 27.0 25.4–28.7 23411 681
Vocational high school 14.8 13.8–15.8 12750 794
Age (years)
20–29 16.9 15.6–18.2 14581 518
30–39 30.3 28.7–32.0 26261 961
40–49 34.9 33.3–36.6 30239 1127
50–65 17.9 16.6–19.3 15475 588
Sex
Male 26.7 25.2–28.2 23082 887
Female 73.3 71.8–74.8 63474 2307
Work duration (years)
<10 32.0 30.4–33.7 27693 1028
≥10 68.0 66.3–69.6 58862 2166
Education level
College and below 8.4 7.5–9.4 7283 319
Bachelor’s and above 91.6 90.6–92.5 79272 2875
Position
Teacher 80.6 79.2–81.9 69775 2521
Administrator 7.3 6.4–8.2 6279 241
Other staff 12.1 11.1–13.3 10501 432
Training of tobacco control
No 84.1 82.8–85.3 72781 2677
Yes 15.9 14.7–17.2 13775 517
Smoking status
Never 88.8 87.7–89.9 76884 2805
Former 3.8 3.2–4.5 3299 128
Current 7.4 6.5–8.3 6373 261
Policy awarenessa

None 13.0 11.8–14.2 11216 427
1–3 types 64.6 62.9–66.3 55952 2039
4–5 types 22.4 21.0–23.9 19387 728
Support attitude to policyb

Others 24.9 23.4–26.4 21515 827
Totally support 75.1 73.6–76.6 65041 2367
Tobacco control behavior 
in schoolc

Others 82.3 80.9–83.6 71221 2581
Totally participants 17.7 16.4–19.1 15334 613

Respondents not passing the data quality check (n=117) were not present during 
survey. a Policy awareness: the number of anti-tobacco policies that the participant 
having heard of among all the five policies listed in the survey. b Attitudes towards 
four kinds of anti-tobacco measures listed in the survey. Totally support: referring 
to the participants who fully support all the measures. c The situation of adopting 
tobacco control behaviors in the past year. Totally participants: referring to the 
participants who had adopted all three kinds of behaviors listed in the questionnaire.
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Table 2. Supportive attitudes to anti-tobacco measurements and tobacco control behaviors stratified by awareness of different policies among the total sample 
[% (95% CI)], Shanghai, China 2017–2018 (N=3194)

Total FCTC c MPOWER d Healthy China 2030 Regulations of smoking control 
in public place

Advertisement law

No Yes p No Yes p No Yes p No Yes p No Yes p

Indoor banninga

Fully support 94.6 (93.7–95.3) 94.0 (92.7–95.0) 95.1 (94.0–96.1) 0.140 94.5 (93.5–95.4) 94.7 (93.2–95.9) 0.802 94.3 (93.3–95.2) 95.2 (93.6–96.5) 0.313 91.1 (89.2–92.7) 96.2 (95.3–96.9) <0.001 93.0 (91.7–94.2) 96.1 (95.1–96.9) <0.001

Others 5.4 (4.7–6.3) 6.0 (5.0–7.3) 4.9 (3.9–6.0) 5.5 (4.6–6.5) 5.3 (4.1–6.8) 5.7 (4.8–6.7) 4.8 (3.5–6.4) 8.9 (7.3–10.8) 3.8 (3.1–4.7) 7.0 (5.8–8.3) 3.9 (3.1–4.9)

Outdoor banninga

Fully support 86.3 (85.1–87.5) 84.5 (82.6–86.2) 88.2 (86.5–89.7) 0.002 85.2 (83.7–86.6) 88.9 (86.8–90.7) 0.005 85.2 (83.7–86.5) 89.7 (87.5–91.6) 0.001 83.2 (80.8–85.4) 87.8 (86.3–89.1) 0.001 84.5 (82.6–86.2) 88.1 (86.5–89.6) 0.003

Others 13.7 (12.5–14.9) 15.5 (13.8–17.4) 11.8 (10.3–13.5) 14.8 (13.4–16.3) 11.1 (9.3–13.2) 14.8 (13.5–16.3) 10.3 (8.4–12.5) 16.8 (14.6–19.2) 12.2 (10.9–13.7) 15.5 (13.8–17.4) 11.9 (10.4–13.5)

Advertising banninga

Fully support 90.9 (89.9–91.9) 89.8 (88.3–91.2) 92.0 (90.5–93.2) 0.038 90.6 (89.3–91.7) 91.7 (89.8–93.3) 0.288 89.8 (88.5–91.05) 94.1 (92.2–95.5) <0.001 87.7 (85.5–89.6) 92.4 (91.2–93.5) <0.001 88.9 (87.3–90.4) 92.9 (91.5–94.1) <0.001

Others 9.1 (8.1–10.1) 10.2 (8.8–11.8) 8.0 (6.8–9.5) 9.4 (8.3–10.7) 8.3 (6.7–10.2) 10.2 (9.0–11.5) 5.9 (4.5–7.8) 12.3 (10.4–14.5) 7.6 (6.5–8.8) 11.1 (9.6–12.7) 7.1 (5.9–8.5)

Warning picturea

Fully support 89.5 (88.4–90.5) 85.1 (83.2–86.7) 94.0 (92.7–95.1) <0.001 88.1 (86.7–89.4) 92.9 (91.1–94.4) <0.001 87.9 (86.5–89.2) 94.1 (92.3–95.6) <0.001 86.0 (83.7–88.0) 91.1 (89.9–92.3) <0.001 86.7 (85.0–88.3) 92.3 (90.8–93.5) <0.001

Others 10.5 (9.5–11.6) 14.9 (13.3–16.8) 6.0 (4.9–7.3) 11.9 (10.6–13.3) 7.1 (5.6–8.9) 12.1 (10.8–13.5) 5.9 (4.4–7.7) 14.0 (12.0–16.3) 8.9 (7.7–10.1) 13.3 (11.7–15.0) 7.7 (6.5–9.2)

Take part in educational activities on campusb

No 62.6 (60.9–64.3) 69.2 (66.9–71.4) 56.0 (53.5–58.5) <0.001 66.2 (64.1–68.1) 54.3 (51.1–57.5) <0.001 66.2 (64.3–68.1) 52.1 (48.7–55.6) <0.001 68.9 (66.0–71.8) 59.7 (57.6–61.8) <0.001 67.9 (65.5–70.2) 57.3 (54.9–59.8) <0.001

Yes 37.4 (35.7–39.1) 30.8 (28.6–33.1) 44.0 (41.5–46.5) 33.8 (31.9–35.9) 45.7 (42.5–48.9) 33.8 (31.9–35.7) 47.9 (44.4–51.3) 31.1 (28.2–34.0) 40.3 (38.2–42.4) 32.1 (29.8–34.5) 42.7 (40.2–45.1)

Prevent students from smokingb

No 54.3 (52.6–56.0) 57.8 (55.3–60.2) 50.8 (48.3–53.3) <0.001 56.9 (54.8–58.9) 48.2 (45.0–51.4) <0.001 55.8 (53.8–57.8) 50.0 (46.5–53.4) 0.005 56.3 (53.2–59.4) 53.4 (51.2–55.5) 0.121 56.8 (54.4–59.3) 51.8 (49.3–54.2) 0.004

Yes 45.7 (44.0–47.4) 42.2 (39.8–44.7) 49.2 (46.7–51.7) 43.1 (41.1–45.2) 51.8 (48.6–55.0) 44.2 (42.2–46.2) 50.0 (46.6–53.5) 43.7 (40.6–46.8) 46.6 (44.5–48.8) 43.2 (40.7–45.6) 48.2 (45.8–50.7)

Advise students to quit smokingb  

No 57.6 (55.8–59.3) 61.0 (58.6–63.3) 54.1 (51.6–56.6) <0.001 59.8 (57.7–61.8) 52.2 (49.0–55.4) <0.001 58.5 (56.5–60.5) 54.6 (51.2–58.1) 0.053 58.6 (55.6–61.7) 57.0 (54.9–59.1) 0.396 60.2 (57.8–62.6) 54.9 (52.4–57.3) 0.002

Yes 42.4 (40.7–44.2) 39.0 (36.7–41.4) 45.9 (43.4–48.4) 40.2 (38.2–42.3) 47.8 (44.6–51.0) 41.5 (39.5–43.5) 45.4 (41.9–48.8) 41.4 (38.3–44.4) 43.0 (40.9–45.1) 39.8 (37.4–42.2) 45.1 (42.7–47.6)

Total 50.3 (48.6–52.1) 49.7 (47.9–51.4) 　 70.4 (68.7–71.9) 29.6 (28.1–31.3) 74.6 (73.0–76.1) 25.4 (23.9–27.0) 　 31.7 (30.1–33.4) 68.3 (66.6–69.9) 50.2 (48.4–51.9) 49.8 (48.1–51.6)

a Attitudes towards four kinds of tobacco control measures. Others: including the school personnel who partly support, do not care or not support the tobacco control measure. b Activities and behaviors that school personnel adopted in the past year. c WHO 
Framework Convention on Tobacco Control. d Monitoring tobacco use; Protecting people from the tobacco smoke; Offering help to quit tobacco; Warning the public about the dangers; Enforcing bans on advertising, promotion and sponsorship; and Raising 
tobacco taxes policy package.
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Table 3. Policy awareness, support attitude to policy and tobacco control behaviors in school across different characteristic of school personnel among the total 
sample [% (95% CI)], Shanghai, China 2017–2018 (N=3194)

Policy awareness a Attitudes towards policy b Tobacco control behavior in school c

None 1–3 types 4–5 types p Others Totally 
support

p Others Totally 
participants

p

District
Urban 10.2 (8.7–12.0) 65.9 (63.2–68.4) 23.9 (21.6–26.4) 0.001 22.0 (19.8–24.3) 78.0 (75.7–80.2) 0.002 79.3 (77.0–81.4) 20.7 (18.6–23.0) <0.001
Rural 14.7 (13.2–16.4) 63.9 (61.7–66.0) 21.4 (19.6–23.3) 26.7 (24.8–28.8) 73.3 (71.2–75.2) 84.2 (82.5–85.8) 15.8 (14.2–17.5)
School type
Junior middle school 12.2 (10.8–13.8) 64.9 (62.6–67.1) 22.9 (21.0–24.9) 0.006 2121.6 (19.7–23.6) 78.4 (76.4–80.3) <0.001 85.0 (83.3–86.6) 15.0 (13.4–16.7) <0.001
Senior high school 12.6 (10.4–15.3) 67.6 (64.0–70.9) 19.8 (17.0–22.9) 26.6 (23.4–30.0) 76.6 (65.4–62.0) 83.4 (80.5–86.0) 19.5 (30.5–27.4)
Vocational high school 16.5 (14.1–19.2) 58.4 (55.0–61.8) 25.1 (22.2–28.1) 34.6 (31.4–38.0) 65.4 (62.0–68.6) 69.5 (66.3–72.6) 30.5 (27.4–33.7)
Sex
Male 13.5 (11.4–15.9) 62.3 (59.0–65.5) 24.2 (21.4–27.2) 0.229 41.7 (38.4–45.0) 58.3 (55.0–61.6) <0.001 80.5 (77.7–83.0) 19.5 (17.0–22.3) 0.104
Female 12.8 (11.4–14.2) 65.5 (63.5–67.4) 21.7 (20.1–23.5) 18.7 (17.2–20.4) 81.3 (79.6–82.8) 82.9 (81.4–84.4) 17.1 (15.6–18.6)
Work duration (years)
<10 15.4 (13.3–17.8) 65.7 (62.7–68.6) 18.9 (16.6–21.4) <0.001 29.7 (27.0–32.6) 70.3 (67.4–73.0) <0.001 87.9 (85.8–89.7) 12.1 (10.3–14.2) <0.001
≥10 11.8 (10.5–13.2) 64.1 (62.1–66.2) 24.1 (22.3–25.9) 22.6 (20.8–24.4) 77.4 (75.6–79.2) 79.7 (77.9–81.3) 20.3 (18.7–22.1)
Education level
College and below 17.7 (13.8–22.5) 48.0 (42.3–53.6) 34.3 (29.2–39.8) <0.001 41.8 (36.3–47.4) 58.2 (52.6–63.7) <0.001 84.8 (80.2–88.5) 15.2 (11.5–19.8) 0.245
Bachelor’s and above 12.5 (11.4–13.8) 66.2 (64.4–67.9) 21.3 (19.8–22.9) 23.3 (21.8–24.9) 76.7 (75.1–78.2) 82.1 (80.6–83.4) 17.9 (16.6–19.4)
Position
Teachers 12.8 (11.5–14.1) 66.5 (64.6–68.3) 20.8 (19.2–22.4) <0.001 23.3 (21.7–25.0) 76.7 (75.0–78.3) <0.001 82.4 (80.9–83.9) 17.6 (16.1–19.1) <0.001
Administrator 9.9 (6.6–14.6) 64.0 (57.6–69.9) 26.1 (20.8–32.2) 25.3 (20.1–31.2) 74.7 (68.8–79.9) 71.2 (65.1–76.6) 28.8 (23.4–34.9)
Other staff 16.1 (12.9–20.0) 52.9 (48.0–57.7) 31.0 (26.7–35.7) 35.0 (30.6–39.7) 65.0 (60.3–69.4) 87.9 (84.4–90.7) 12.1 (9.3–15.6)
Smoking status
Never smoker 12.9 (11.7–14.2) 65.2 (63.3–66.9) 21.9 (20.4–23.5) 0.444 20.5 (19.0–22.1) 79.5 (77.9–81.0) <0.001 82.5 (81.0–83.8) 17.5 (16.2–19.0) 0.664
Former smoker 12.0 (7.4–18.7) 61.7 (52.9–69.8) 26.3 (19.4–34.7) 37.6 (29.5–46.5) 62.4 (53.5–70.5) 79.5 (71.4–85.7) 20.5 (14.3–28.6)
Current smoker 13.7 (10.1–18.4) 60.4 (54.2–66.3) 25.9 (20.9–31.6) 70.7 (64.7–76.0) 29.3 (24.0–35.3) 81.6 (76.4–85.9) 18.4 (14.1–23.6)
Training of tobacco control
No 14.4 (13.1–15.7) 66.1 (64.2–67.8) 19.6 (18.1–21.1) <0.001 24.9 (23.3–26.6) 75.1 (73.4–76.7) 0.825 86.9 (85.5–88.1) 13.1 (11.9–14.5) <0.001
Yes 5.6 (3.9–7.9) 57.2 (52.8–61.5) 37.2 (33.1–41.6) 　 24.5 (20.9–28.4) 75.5 (71.6–79.1) 　 58.1 (53.7–62.3) 41.9 (37.7–46.3) 　

a Policy awareness: the number of anti-tobacco policies that the participant had heard of among all the five policies listed in the survey. b Attitudes towards four kinds of anti-tobacco measures listed in the survey. Totally support: referring to the participants 
who fully support all the measures. c The situation of adopting tobacco control behaviors in the past year. Totally participants: referring to the participants who had adopted all three kinds of behaviors listed in the questionnaire. 
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to stop smoking (42.4%), yet 37.4% had participated 
in smoking-related educational activities on campus 
in the previous year. The proportion of participants 
endorsing all three kinds of tobacco control behaviors 
in school was 17.7%.

Relationship between policy awareness and 
tobacco control attitudes and behaviors 
The awareness of anti-tobacco policies was positively 
associated with supportive attitudes towards tobacco 
control (Table 2), especially for outdoor smoking 
banning and anti-tobacco warning pictures (p<0.05 
in every type of policy). For example, rate of fully 
supporting anti-tobacco warning pictures was higher 
in participants knowing FCTC (94.0%) than those 
having not heard of it (85.1%). Besides, higher 
awareness also showed significantly higher chance 
of anti-tobacco behaviors in schools, with exception 
of the relationship between Regulations of Smoking 
Control in Public Place and advising students to quit 
smoking/preventing students from smoking as well 
as the difference between Healthy China 2030 and 
advising students to quit smoking. 

Policy awareness, tobacco control attitudes and 
behaviors in school personnel with different 
characteristics
Table 3 shows the distributions stratified by various 
influencing factors including sociodemographic 
factors, work duration, position, smoking status 
and training experience. Personnel in urban areas 
(compared to rural area, p<0.01) or with longer 

work duration (≥10 years, compared to <10 years, 
p<0.001) were related to increased policy awareness, 
anti-tobacco attitudes and behaviors. Participants who 
received tobacco control training knew more types 
of anti-tobacco policies and had taken more actions 
to prevent/stop smoking among students compared 
to those without training experiences (p<0.001). 
Besides, school administrators were more likely to 
take anti-tobacco behaviors (28.8%) than school 
teachers (17.6%) or other staff (12.1%) (p<0.001). 
Majority of school administrators (90.1%) knew one 
to five policies given, higher than teachers (87.3%) 
and other staff (83.9%). Current smokers (29.3%) 
were less likely to fully support all four anti-tobacco 
measures than never (79.5%) or former (62.4%) 
smokers.

Influence of policy awareness on tobacco 
control attitudes and behaviors
Table 4 shows the association between policy 
awareness and supportive attitudes and tobacco 
control behaviors among school personnel (p<0.001). 
After adjusting for covariates, compared with 
personnel who knew none of the policies, those who 
knew 1–3 types or 4–5 types were 1.74 (95% CI: 
1.36–2.21) or 3.54 (95% CI: 2.60–4.82) times more 
likely to have supportive attitudes. The occurrence 
of tobacco control behaviors in those who knew 4–5 
types of policies were 1.76 (95% CI: 1.23–2.51) 
times those who did not know any of the policies. 
When treated as a continuous variable, the policy 
awareness was still positively associated with anti-

Table 4. Relationship between policy awareness and tobacco control attitude/behavior in school among school 
personnel, Shanghai, China 2017–2018 (N=3194)

Attitude towards policy  Tobacco control behavior in school

OR (95% CI) p AOR (95% CI) p OR (95% CI) p AOR (95% CI) p

Policy awareness

None (Ref.) 1 1 1 1

1–3 types 1.75 (1.40–2.18) <0.001 1.74 (1.36–2.21) <0.001 1.42 (1.04–1.93) 0.026 1.22 (0.88–1.68) 0.234

4–5 types 2.98 (2.26–3.93) <0.001 3.54 (2.60–4.82) <0.001 2.46 (1.77–3.43) <0.001 1.76 (1.23–2.51) 0.002

p for trend <0.001 <0.001 <0.001 <0.001

Policy awareness 
(as continuous 
variable)

1.24 (1.17–1.30) <0.001 1.28 (1.21–1.36) <0.001 1.18 (1.11–1.25) <0.001 1.10 (1.03–1.17) 0.003

 AOR: adjusted odds ratio; adjusted for district, school type, age, sex, work duration, education level, position in school, training for tobacco control, and smoking status.
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tobacco attitudes (AOR=1.28; 95% CI: 1.21–1.36) and 
behaviors (AOR=1.10; 95% CI: 1.03–1.17).

DISCUSSION
The study reported a low tobacco control policy 
awareness among school personnel in Shanghai, 
and the awareness was positively related to their 
anti-tobacco attitudes and behaviors. The findings 
indicated the importance of improving policy 
awareness and increasing the involvement of school 
personnel in tobacco control on campus for adolescent 
smoking.

The relationship between anti-tobacco policies 
and smoking-related attitudes and behaviors has 
been studied in adult smokers before11,25. In those 
studies, the social unacceptability of smoking and 
smoking cessation were associated with exposure 
to specific policy measures, such as warning labels 
on packages and smoking restrictions at work. On 
campus, teachers in schools with a loosely restrictive 
tobacco use policy were less concerned about smoking 
around students and less supportive of anti-tobacco 
measures than teachers at tobacco-banning schools26. 
However, to our knowledge our study is the first study 
showing that the more types of anti-tobacco policies 
school personnel know, their attitudes and behaviors 
are more supportive towards tobacco control in 
students. Given the importance of school personnel 
in students’ behaviors, raising the awareness of anti-
smoking policies among this group seems to be of 
great interest. 

In fact, some studies supported the view that the 
involvement of school personnel in tobacco control 
campaign on campus can be effective. Increased 
awareness has been reported to increase compliance 
with policies and as a result reduce smoking27. This 
could be explained by the KABP model20 that is 
well known in behavioral studies. According to this 
model, the school personnel who are aware of the 
anti-tobacco policies may have better knowledge of 
the provisions (hazard, legal, educations, taxation, 
counseling/cessation service, etc.) than those who 
have not heard of these policies. Therefore, first they 
may hold a positive attitude towards tobacco control, 
thinking students’ smoking as an unhealthy behavior 
and likely to step in to help11. Second, many policies 
include detailed action plan so school personnel will 
be equipped with necessary knowledge and skills to 

take more effective actions for students27-29. Finally, 
many policies and regulations already include the 
requirements or suggestions for school personnel 
in the plan so they will be motivated during the 
process30. Personnel may be more familiar with the 
earlier regulations (like FCTC, MPOWER and AL 
in our study), making the association between these 
regulations and tobacco control behaviors more 
pronounced in the current study.

One alarming result of the study is that the policy 
awareness among school personnel is low. Only 
about half (49.7%) of the surveyed participants were 
aware of the WHO FCTC, which is similar with the 
percentage in Nigeria (51.9%)18. In Myanmar, 57.3% 
of the high school students had ever heard about the 
local tobacco control law: The Control of Smoking and 
Consumption of Tobacco Products Law31. In addition, 
the awareness of MPOWER and Healthy China 2030 
were also low. The low awareness might be due to 
the fact that the tobacco control effort in China is 
relatively new. For example, even though the WHO 
FCTC was signed by China in 2003 and was put 
into effect in 2006, the first state-level legislation on 
tobacco control in public places has not been released 
yet – only a draft put forward in 201432. Fortunately, 
many local tobacco control regulations (those of 
Beijing33, Guangzhou34, Chongqing35, etc.) have 
been enacted in recent years and provided firsthand 
evidence for the establishment of national law. In 
addition, some other state-level tobacco control 
related strategies or regulations have been released 
in recent years, such as Healthy China 2030 in 2016. 
In October 2020, The Law of the People’s Republic of 
China on the Protection of Minors36 was revised and 
was added to the restrictions on the sale of tobacco 
to minors. Moreover, to cope with the rapid growth 
of e-cigarette use, Measures for The Management of 
Electronic Cigarettes37 was released by the Tobacco 
Monopoly Bureau on 11 March 2022. 

In our study, many school personnel had not taken 
many actions regarding students’ smoking. Less 
than half of the surveyed participants had tried to 
prevent students from tobacco use, encourage them 
to quit smoking or participate in relevant educational 
activities on campus. It is possible that they have 
a lack of policy access, knowledge about tobacco 
hazards or little access to tobacco-related materials 
as suggested by a previous study10 and other findings 
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of the current study. As reported before, smoking 
banning by ‘important people’ (school administrators, 
teachers) was associated with less tobacco use and 
more smoking cessation among students10,11,38. 
Given the high prevalence of adolescent smoking in 
China4, increasing involvement of school personnel 
in students’ tobacco control might be one strategy 
to help slow the spread of the smoking pandemic on 
campus. 

Regarding the ways of increasing policy awareness 
and performing more actions, our study showed 
that receiving training on tobacco use prevention 
played an important role among school personnel. 
Specifically, school personnel who had training 
experience reported to have a higher policy awareness 
(94.4% vs 85.6%) and perform more actions against 
students’ smoking compared to those who had no 
training (41.9% vs 13.1%). However, less than 1 in 5 
of the surveyed participants had ever received training 
related to tobacco control, which may have resulted 
in a lack of knowledge and techniques to help their 
students. This is consistent with previous studies 
in which most personnel had no access to tobacco 
prevention training (only 8% received training)10. 
The factors for the low training rate might be due 
to school personnel’s busy schedule or a lack of 
adequate educational materials. Thus, it would be 
helpful if tobacco control training can be set as part of 
their routine work in school, and related educational 
material offered to teachers, school administrators, 
and other relevant staff. 

Besides training, working duration was also 
positively associated with policy awareness in our 
study and other reports39. Compared to teachers or 
other staff, school administrators seemed to have 
better policy awareness, possibly due to easier access 
to policies and guidelines as part of their routine 
work. In addition, personnel in rural areas had even 
lower policy awareness, and were engaged less in 
anti-tobacco behaviors/attitudes than those in urban 
areas in the current study. Although there is no 
significant difference in policy awareness according 
to smoking status, current smokers were less likely to 
support tobacco control measures than never/former 
smokers. Therefore, training focus could be given 
more on teachers and personnel with short working 
duration and smoking currently, especially in rural 
areas.

Limitations
Some limitations exist in this study. First, the cross-
sectional study design cannot determine the direction 
of causality. Second, our participants were only 
selected from schools in Shanghai which may not 
be generalized to other regions. Third, there was no 
student tobacco use data in our study, thus direct 
association with students’ tobacco use could not be 
assessed. In the future, a longitudinal study could 
be designed in both economically developed and 
developing areas to explore convincing causality and 
mechanisms. Besides, future research could include 
changes in adolescent smoking as part of the results, 
to analyze the effect of policy awareness better. 
Intervention studies focusing on improving awareness 
of anti-tobacco policies and strategies could also be 
conducted among school personnel.

CONCLUSIONS
The study calls for school management and local 
education department to implement projects or 
activities (like tobacco control training) to improve 
policy awareness in the school environment as 
part of school tobacco control strategy. Not only 
administrators but also teachers and other staff on 
campus should be taken into consideration especially 
those who are current smokers and with shorter work 
durations.

REFERENCES
1.	 Choi SH, Stommel M. Impact of Age at Smoking Initiation on 

Smoking-Related Morbidity and All-Cause Mortality. Am J Prev 
Med. 2017;53(1):33-41. doi:10.1016/j.amepre.2016.12.009

2.	 Chang G, Sherritt L, Knight JR. Adolescent cigarette 
smoking and mental health symptoms. J Adolesc Health. 
2005;36(6):517-522. doi:10.1016/j.jadohealth.2004.05.008

3.	 Mathers M, Toumbourou JW, Catalano RF, Williams J, 
Patton GC. Consequences of youth tobacco use: a review of 
prospective behavioural studies. Addiction. 2006;101(7):948-
958. doi:10.1111/j.1360-0443.2006.01438.x

4.	 Chinese Center for Disease Control and Prevention. 
2019 China’s National Middle School Tobacco Survey. 
In Chinese. Chinese Center for Disease Control and 
Prevention; 2020. Accessed March 29, 2021. https://www.
chinacdc.cn/yw_9324/202005/t20200531_216942.html

5.	 World Health Organization. WHO report on the global 
tobacco epidemic, 2019: Offer help to quit tobacco use. 
World Health Organization; 2019. Accessed January 29, 
2022. https://www.who.int/publications-detail/who-
report-on-the-global-tobacco-epidemic-2019-offer-help-



Research Paper 
Tobacco Induced Diseases 

Tob. Induc. Dis. 2022;20(June):54
https://doi.org/10.18332/tid/149926

10

to-quit-tobacco-use
6.	 Alasqah I, Mahmud I, East L, Usher K. A systematic 

review of the prevalence and risk factors of smoking 
among Saudi adolescents. Saudi Med J. 2019;40(9):867-
878. doi:10.15537/smj.2019.9.24477

7.	 Escario JJ, Wilkinson AV. Visibility of smoking 
among school-teachers in Spain and associations with 
student smoking: a cross-sectional study. BMJ Open. 
2018;8(1):e018736. doi:10.1136/bmjopen-2017-018736

8.	 Bidstrup PE, Frederiksen K, Siersma V, et al. Social-cognitive 
and school factors in lifetime smoking among adolescents. 
Cancer Epidemiol Biomarkers Prev. 2008;17(8):1862-1871. 
doi:10.1158/1055-9965.Epi-07-2773

9.	 Schreuders M, van den Putte B, Mlinarić M, et al. The 
Association Between Smoke-Free School Policies and 
Adolescents’ Perceived Antismoking Norms: Moderation 
by School Connectedness. Nicotine Tob Res. 2019;22(11). 
doi:10.1093/ntr/ntz212

10.	 Chen PL, Huang WG, Chao KY. Factors associated 
with Taiwanese junior high school personnel advising 
students to quit smoking. J Sch Health. 2011;81(2):91-
99. doi:10.1111/j.1746-1561.2010.00565.x

11.	 Rennen E, Nagelhout GE, van den Putte B, et al. 
Associations between tobacco control policy awareness, 
social acceptability of smoking and smoking cessation. 
Findings from the International Tobacco Control (ITC) 
Europe Surveys. Health Educ Res. 2014;29(1):72-82. 
doi:10.1093/her/cyt073

12.	 Owusu-Dabo E, Lewis S, McNeill A, Gilmore A, Britton J. 
Support for smoke-free policy, and awareness of tobacco 
health effects and use of smoking cessation therapy in a 
developing country. BMC Public Health. 2011;11:572. 
doi:10.1186/1471-2458-11-572

13.	 Roemer R, Taylor A, Lariviere J. Origins of the WHO 
Framework Convention on Tobacco Control. Am J Public 
Health. 2005;95(6). doi:10.2105/AJPH.2003.025908

14.	 Levy DT, Yuan Z, Luo Y, Mays D. Seven years of progress 
in tobacco control: an evaluation of the effect of nations 
meeting the highest level MPOWER measures between 
2007 and 2014. Tob Control. 2018;27(1):50-57. 
doi:10.1136/tobaccocontrol-2016-053381

15.	 Advertisement Law of People’s Republic of China. In 
Chinese. China Periodical Yearbook. 2016;15(1):469-
476. doi:10.3969/j.issn.1671-6655.2016.01.135

16.	 Shanghai Municipal Health Commission. Shanghai 2020 
“White Paper” on Tobacco Control in Public Places. In 
Chinese. Shanghai Municipal Health Commission; 2021. 
Accessed December 29, 2021. http://sh.people.com.cn/
n2/2021/0303/c134768-34603432.html

17.	 Odukoya OO, Chife JO, Odeyemi KA, Nwangwu GI. 
Young peoples awareness and support for tobacco 
control legislation: A study among in-school youth in 
Lagos, Nigeria. Nig Q J Hosp Med. 2015;25(3):193-201. 
Accessed April 26, 2022.

18.	 Poluyi EO, Odukoya OO, Aina B, Faseru B. Tobacco 

related knowledge and support for smoke-free 
policies among community pharmacists in Lagos state, 
Nigeria. Pharm Pract (Granada). 2015;13(1):486.  
doi:10.18549/PharmPract.2015.01.486

19.	 Aslam SK, Mehboob B, Zaheer S, Shafique K. Awareness and 
support for anti-tobacco policies among health professional 
students in Pakistan: findings from the Global Health 
Professional Students Survey, 2011. Subst Abuse Treat Prev 
Policy. 2015;10:7. doi:10.1186/s13011-015-0001-x

20.	 Bettinghaus EP. Health promotion and the knowledge-
attitude-behavior continuum. Prev Med. 1986;15(5):475-
491. doi:10.1016/0091-7435(86)90025-3

21.	 van Gerwen M, Franc C, Rosman S, Le Vaillant M, 
Pelletier-Fleury N. Primary care physicians' knowledge, 
attitudes, beliefs and practices regarding childhood 
obesity: a systematic review. Obes Rev. 2009;10(2):227-
236. doi:10.1111/j.1467-789X.2008.00532.x

22.	 Kaufman AR, Persoskie A, Twesten J, Bromberg J. 
A review of risk perception measurement in tobacco 
control research. Tob Control. 2020;29:s50-s58.  
doi:10.1136/tobaccocontrol-2017-054005

23.	 Cummings KM. Tobacco risk perceptions and behavior: 
implications for tobacco control. Nicotine Tob Res. 2004;6 
Suppl 3:S285-S288. doi:10.1080/14622200412331320680

24.	 GTSS Collaborative Group. The Global School Personnel 
Survey: a cross-country overview. Tob Control. 2006;15 
Suppl 2(Suppl 2):ii20-ii30. doi:10.1136/tc.2006.015693

25.	 Hammond D, Fong GT, Zanna MP, Thrasher J, Borland 
R. Tobacco denormalization and industry beliefs 
among smokers from four countries. Am J Prev Med. 
2006;31(3):225-232. doi:10.1016/j.amepre.2006.04.004

26.	 Wynne O, Guillaumier A, Twyman L, et al. Signs, Fines and 
Compliance Officers: A Systematic Review of Strategies for 
Enforcing Smoke-Free Policy. Int J Environ Res Public 
Health. 2018;15(7):1386. doi:10.3390/ijerph15071386

27.	 Ahmad F, Khan Z, Siddiqi K, et al. Awareness, perceptions 
of and compliance with tobacco control policies among 
naswar vendors in Khyber Pakhtunkhwa Pakistan. 
Tob Control. 2021:tobaccocontrol-2020-056377. 
doi:10.1136/tobaccocontrol-2020-056377

28.	 Shepherdson JW, Lee H, Mihailescu P. mPower — 
a component-based development framework for 
multi-agent systems to support business processes. 
BT Technology Journal. 2007;25(3-4):260-271.  
doi:10.1007/s10550-007-0083-8

29.	 State Council of the People’s Republic of China. Outline 
of Healthy China 2030. In Chinese. State Council of the 
People’s Republic of China; 2016. Accessed December 
13, 2021. http://www.gov.cn/gongbao/content/2016/
content_5133024.htm

30.	 Shanghai Municipal Health Commission. Decision of 
the Standing Committee of the Shanghai Municipal 
People’s Congress on Amending the Regulations of 
Shanghai Municipality on Smoking Control in Public 
Places (Announcement No. 47 of the Standing Committee 



Research Paper 
Tobacco Induced Diseases 

Tob. Induc. Dis. 2022;20(June):54
https://doi.org/10.18332/tid/149926

11

of the Shanghai Municipal People’s Congress). In 
Chinese. Shanghai Municipal Health Commission; 2017. 
Accessed February 15, 2022. http://wsjkw.sh.gov.cn/
sh1/20180525/0012-30106.html

31.	 Nyi Latt N, Saw YM, Myat Cho S, Kariya T, Yamamoto 
E, Hamajima N. Tobacco Control Law awareness, 
enforcement, and compliance among high school students 
in Myanmar. Nagoya J Med Sci. 2018;80(3):379-389. 
doi:10.18999/nagjms.80.3.379

32.	 Xiao D, Bai CX, Chen ZM, Wang C. Implementation of 
the World Health Organization Framework Convention 
on Tobacco Control in China: An arduous and long-
term task. Cancer. 2015;121(S17):3061-3068.  
doi:10.1002/cncr.29608

33.	 The People’s Government of Beijing Municipality. Beijing 
Regulations on Tobacco Control. In Chinese. The People’s 
Government of Beijing Municipality; 2021. Accessed 
April 22, 2022. http://www.beijing.gov.cn/zhengce/
dfxfg/202111/t20211103_2528426.html

34.	 People’s Government of Guangdong Province. Guangzhou 
Regulations on Tobacco Control. In Chinese. People’s 
Government of Guangdong Province; 2022. Accessed 
April 22, 2022. http://www.gd.gov.cn/zwgk/wjk/zcfgk/
content/post_2531839.html

35.	 Chongqing Municipal People’s Government. Read and 
understand the picture of Chongqing Regulations on 
Tobacco Control in Public Places. In Chinese. Chongqing 
Municipal People’s Government; 2021. Accessed April 22, 
2022. http://www.cq.gov.cn/ywdt/zwhd/bmdt/202101/
t20210104_8729917.html

36.	 The Central People's Government of the People's 
Republic of China. Law of the People's Republic of China 
on the Protection of Minors. In Chinese. The Central 
People's Government of the People's Republic of China; 
2020. Accessed April 22, 2022. http://www.gov.cn/
xinwen/2020-10/18/content_5552113.htm

37.	 Tobacco Monopoly Bureau. Measures on e-cigarette 
administration. In Chinese. Tobacco Monopoly Bureau; 
2022. 

38.	 Voisin DR, Salazar LF, Crosby R, Diclemente R, Yarber W, 
Staples-Horne M. Teacher connectedness and health-related 
outcomes among detained adolescents. J Adolesc Health. 
2005;37(4):337. doi:10.1016/j.jadohealth.2004.11.137

39.	 Skelton E, Bonevski B, Tzelepis F, et al. Tobacco 
smoking policies in Australian alcohol and other drug 
treatment services, agreement between staff awareness 
and the written policy document. BMC Public Health. 
2017;17(1):87. doi:10.1186/s12889-016-3968-y

ACKNOWLEDGEMENTS
The authors gratefully thank all the school personnel investigated and 
the school administrations of the selected schools for their cooperation 
in the data collection process. We also thank the Shanghai Education 
Bureau for support for the successful implementation of this survey.

CONFLICTS OF INTEREST
The authors have each completed and submitted an ICMJE form for 
disclosure of potential conflicts of interest. The authors declare that 
they have no competing interests, financial or otherwise, related to 
the current work. All the authors report that they received a grant 
(20BSH133) from the National Social Science Foundation of China.

FUNDING
This work was supported by a grant from National Social Science 
Foundation of China (20BSH133). The funder of the study had no role 
in study design, data collection, data analysis, data interpretation, or 
writing of the article. 

ETHICAL APPROVAL AND INFORMED CONSENT
This research was approved by the Ethics Committee of the School 
of Public Health, Shanghai Jiao Tong University (SJUPN-201703; 
5 December 2017). Informed consent was obtained from every 
participant.

DATA AVAILABILITY 
The data that support the findings of this study are available on 
reasonable request from the corresponding author. 

AUTHORS’ CONTRIBUTIONS
JFZ carried out data analysis and approved the article. YLT and ZYC 
carried out result interpretation. YLT prepared the manuscript. ZPY 
and JFZ conducted critical revision of the manuscript for important 
intellectual content. JFZ and YPH conceived and designed the study. 
JFZ, GX and ZPY were involved in data collecting and organization. JFZ 
obtained funding. All authors read and approved the final manuscript 
as submitted. 

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.


