:\' frontiers
in Psychiatry

ORIGINAL RESEARCH
published: 17 July 2020
doi: 10.3389/fpsyt.2020.00706

OPEN ACCESS

Edited by:
Yanhui Liao,
Sir Run Run Shaw Hospital, China

Reviewed by:

Xiang Yang Zhang,

University of Texas Health Science
Center at Houston, United States

Mei Yang,

Shenzhen Mental Health Centre, China
Xiangdong Wang,

Peking University Sixth Hospital, China

*Correspondence:
Huanzhong Liu
huanzhongliu@ahmu.edu.cn
Yi-lang Tang
ytang5@emory.edu

TThese authors have contributed
equally to this work

Specialty section:

This article was submitted to
Addictive Disorders,

a section of the journal
Frontiers in Psychiatry

Received: 28 April 2020
Accepted: 06 July 2020
Published: 17 July 2020

Citation:

Xia L, Jiang F, Rakofsky J, Zhang Y,
Zhang K, Liu T, Liu Y, Liu H and
Tang YL (2020) Cigarette Smoking,
Health-Related Behaviors, and
Burnout Among Mental Health
Professionals in China:

A Nationwide Survey.

Front. Psychiatry 11:706.

doi: 10.3389/fpsyt.2020.00706

Check for
updates

Cigarette Smoking, Health-Related
Behaviors, and Burnout Among
Mental Health Professionals in China:
A Nationwide Survey

Lei Xia"?", Feng Jiang®*!, Jeffrey Rakofsky®, Yulong Zhang "2, Kai Zhang 2,
Tingfang Liu®, Yuanli Liu®, Huanzhong Liu"2* and Yi-lang Tang®"*

" Department of Psychiatry, Chaohu Hospital of Anhui Medical University, Hefei, China, 2 Department of Psychiatry, Anhui
Psychiatric Center, Anhui Medical University, Hefei, China, 3 Public Health School, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing, China, 4 Research Center for Public Health, Tsinghua University, Beijiing, China,
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Objectives: Mental health professionals (MHPs) play an important role in treating patients
with nicotine addiction. However, data on MHPs’ cigarette smoking habits are scarce.
This survey aimed to collect such data and to examine the correlates of smoking among
MHPs working in China.

Methods: A cross-sectional survey was conducted in all 41 provincial, tertiary psychiatric
hospitals, and MHPs from these hospitals were targeted. An anonymous questionnaire
was designed to collect socio-demographic and occupational factors, and the Maslach
Burnout Inventory-Human Service Survey was used to assess burnout. Data about
smoking and other health behaviors were also collected.

Results: In total, 13,614 MHPs were included in the analysis. The overall rate of current
smoking was 8.6% (31.3% in males, and 1.1% in females). A substantial proportion
(28.0%) of life-time smokers had abstained for more than 3 months. Those who were male
(OR=87.73), older (OR=1.02), divorced or widowed (OR=1.72), working in West
(OR=1.45), and Northeast China (OR=1.65), were nurses (OR=1.44), had a high
income (OR=1.31), experienced burnout (OR=1.29), frequent insomnia (OR=1.39), and
used alcohol (OR=2.76) were significantly more likely to be smokers, while those who had
a higher level of education (OR=0.67, 0.47, and 0.43 for college, master, and doctorate
degrees, respectively), and exercised regularly (OR=0.73) were significantly less likely to
be smokers.

Conclusion: Although lower than that of the general population in China, smoking is still
relatively high among MPHSs. Efforts to lower smoking rates among MHPs in China should
continue and should incorporate strategies that target burnout, sleep, alcohol use,
exercise and other factors associated with smoking.

Keywords: smoking, mental health professionals, burnout, health behaviors, China
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INTRODUCTION

Tobacco use is one of the most serious public health problems in
the world. Six million deaths per year are associated with tobacco
use worldwide, and more than 1 million of those occur in China
(1, 2). In the past few decades, China has accounted for 40% of
the world’s production and consumption of cigarettes, far more
than any other country (2). According to the 2019 WHO report
on the tobacco epidemic, 27.7% of people in China aged 15 years
and older were current smokers (52.1% of males, and 2.7% of
females, men/women ratio = 19.3) (3).

The role of healthcare professionals in antismoking
campaigns and patients’ smoking cessation efforts is uniquely
important. First, people often consciously or subconsciously view
healthcare professionals as role models (4, 5). So, if the health
professional smokes, then the patient might be less concerned
about the dangers of nicotine use and might feel no urgency to
quit. Second, healthcare providers’ own smoking behavior may
affect how they approach their patients’ cigarette smoking (6),
leading them to be more sympathetic to their patients’ need to
smoke and tenuous in their efforts to convince the patient to give
up nicotine. Multiple studies (7-10) have found high rates of
smoking rates among patients with mental illness with the
highest rates seen among those with bipolar disorder and
schizophrenia (over 60%). Given this high prevalence and the
influence health care professionals have on their patients’
smoking cessation efforts, it is important to characterize the
smoking behavior of mental health professionals (MHPs), which
include psychiatrists, psychiatric nurses, and psychologists.

So far, there have been several large sample surveys conducted
outside of China (New Zealand, Spain, Japan, U.S., Ireland and
Italy) assessing smoking behavior among doctors and nurses (11-
16). The findings showed that the rates of smoking rates ranged
widely, from 2%-31% for doctors and 2%-41% for nurses
depending on the country studied and the criteria used. Related
factors such as sex, age, profession, and health behaviors/lifestyles
(such as alcohol use, skipping breakfast, general health and poor
sleep) were found to be significantly associated with smoking (11,
15-17). Additionally, several studies also showed a significant
association between smoking behavior and burnout among
healthcare workers in Italy (18), and physicians and nurses in
Saudi Arabia (19). Smoking can be seen as an option for healthcare
workers to deal with feelings of exhaustion related to work problems
(18). On the contrary, another study in Kazakhstan showed that
smoking did not predict high burnout among doctors and nurses
(20). The relationship between smoking and burnout in Chinese
healthcare workers, especially in MPHs has never been explored.

Similar surveys have also been conducted in China. For
example, a national survey involving 39,248 Chinese physicians
in hospitals of different levels found that 20.4% overall were
current smokers (38.7% in males and 1.1% in females), but the
results did not include data on psychiatrists’ smoking behaviors.
Regarding smoking among nurses in China, two recent studies
showed the current smoking rates were from 0.9% to 1.2%
among nurses in general hospitals (21, 22). One of the studies
reported a smoking rate of 13.4% among psychiatric nurses in
China, with a relatively small sample size of 387 (21). To date, no

studies have specifically investigated cigarette smoking among
MHPs in a national sample in China. This study aimed to
investigate the prevalence, sociodemographic and occupational
correlates of smoking among Chinese MHPs, and to explore the
relationship of smoking with burnout and other health behaviors
of MHPs.

METHODS
Study Design and Participants

This cross-sectional study was part of a national survey, which
was conducted in March 2019. Forty-one tertiary psychiatric
hospitals from 29 provinces were selected as targets and all
doctors, nurses and psychologists in these hospitals were invited
to participate. Each Provincial Health Commission issued a notice
to the selected hospitals, and then hospital administrators
organized and facilitated healthcare professionals to participate
in this survey. Each MHP completed a smartphone-based
questionnaire anonymously and voluntarily throughout the
process. Gansu and Tibet provinces had no provincial tertiary
psychiatric hospitals and were excluded in the survey.

The research protocol was approved by the Ethics Committee
of Chaohu Hospital of Anhui Medical University and an
electronic consent form was obtained from each participant.

Questionnaires

The questionnaire consisted of three parts. Clear instructions
were provided to participants before each section. The first part
involved socio-demographic and occupational characteristics
such as age (years), sex (male/female), marital status (married,
single, divorced or widowed), region (East, Central, West, or
Northeast China), education (degree), profession (doctor, nurse,
or psychologist), and monthly income (low: <5,000, medium:
5,000-10,000, or high: >10,000 RMBs). We regrouped the
monthly income levels based on the most recent Chinese
income standards (23). We followed the current classification
of economic regions in China according to the National Bureau
of Statistics (24).

In part 2, the Maslach Burnout Inventory-Human Service
Survey (MBI-HSS) (25) was used to measure burnout among
MHPs. The Chinese version of MBI-HSS has been validated in
many studies (26-28). This is a 22-item scale scoring the following
three domains of burnout: emotional exhaustion (EE), involving
ninr items; depersonalization (DP), involving 5 items; and reduced
personal accomplishment (PA), involving eight items. These items
were scored on a 7-point scale from 0 to 6 according to frequency of
symptoms. Participants with high EE (>27) and/or DP (> 10) scores
were defined as “having burnout” (27).

The third part included health-related behaviors (29), such as
physical exercise, sleep, alcohol use, and cigarette smoking. In
this study, we defined “regular exercise” as exercising at least 3
times per week according to the recommendations of the
National Fitness Guideline (30), “frequent insomnia” as having
sleep disturbances (difficulty falling asleep, difficulty maintaining
sleep, or waking up early) at least 3 times per week (31), and
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“alcohol use” as having an alcoholic drink at least twice a month
during the past year.

Questions about smoking in this study only refer to cigarette
smoking, since it is by far the most common type of tobacco use in
China (current cigarette/electronic-cigarette use ratio =54.6) (3). We
asked about cigarette smoking status and there were three answers:
never, past, and current smoking. We provided a descriptive
definition for each answer: “smoking” was defined as cumulative
smoking of at least 100 cigarettes (13), and “past (former or ex)
smoking” was defined as a continuous cessation of smoking for
more than 3 months (14). If participants answered “current
smoking”, then they were asked another question, “how many
cigarettes did you smoke every day in the past month?” Individuals
who smoked at least 20 cigarettes daily were defined as “heavy
smokers” (14). Furthermore, the duration of smoking was recorded.
Finally, current smokers’ intention to quit was also investigated.

Data Analysis

Since the numerical variables between different groups were not
normally distributed (Kolmogorov-Smirnov test, all p < 0.05), we
compared the differences between groups using the Kruskal-Wallis
H test (3 groups) or Mann-Whitney U test (2 groups) for
continuous variables and chi-square test for categorical variables.
Then, we compared the prevalence of burnout, regular exercise,
frequent insomnia, and alcohol use between smoking (current) and
non-smoking groups using logistic regression analyses to control
for confounding factors. We applied Bonferroni correction to the
comparisons of these rates to adjust for multiple tests. Finally,
binary logistic regression analysis was used to determine the
independent factors of smoking within the whole sample. As sex
is considered to be an important factor associated with smoking,
we conducted a further logical regression analysis of male
participants. Since there were only 110 smokers among the
female participants, the same analysis was not performed. We
conducted statistical analyses using SPSS version 23.0 with the
significance level at p value of 0.05 (2- tailed).

RESULTS

Participant Characteristics

A total of 21,858 MHPs, including 6,986 doctors (73.3% were
psychiatrists), 13,867 nurses (78.8% were registered psychiatric
nurses), and 1,005 psychologists were invited to participate in
this survey. 14,666 responded (response rate = 67.1%) and 13,614
(62.3%) (4,345 doctors, 9,112 nurses and 257 psychologists)
completed the questionnaire with no logical errors and were
included in the statistical analysis. The mean age of the total
sample was 35.8 + 8.8 years (range, 19-90 years). Two thirds
(66.9%) were nurses and three quarters were female (75.1%) and
married (75.3%). Significant group difference was found in
several socio-demographic and occupational variables, such as
age, education, marital status, region, profession, and monthly
income (all p < 0.05) (Table 1).

The Prevalence of Current and Past Smoking
The overall prevalence of current and past smoking was 8.6%
(31.3% in males and 1.1% in females, same hereafter) and 3.3%

(11.4% and 0.7%) in the entire sample, respectively. Table 2
showed the prevalence of current and past smoking by gender,
profession, and age. Using the sum of current and past smokers
as life-smokers, we calculated the percentages of past smokers
among life-time smokers. It was 28.0% in the whole sample,
26.5% among doctors, 28.9% among nurses, and 33.3% among
psychologists. The highest prevalence of current and past
smoking was found in the age group, > 50 years (14.0% and
6.3%). The prevalence of heavy smoking was 27.5% in current
smokers (28.9% and 14.5%). The mean duration of smoking was
13.9 + 8.8 years in current smokers and 9.3 + 7.7 years in past
smokers. In current smokers, 20.8% (244/1170) reported an
intention to quit within 1 year, and 29.7% (347/1170) reported
no intention to quit.

Burnout and Other Health Behaviors

We found significant differences in scores on EE, DP, and PA
between smokers and non-smokers (all p < 0.01) (Figure 1). The
rates of burnout, regular exercise, frequent insomnia, and alcohol
use in the whole sample were 38.1%, 7.2%, 26.9%, and 10.2%,
respectively. Compared with non-smokers, smokers had higher
rates of burnout (45.6% vs 37.4%, x* = 31.05, p < 0.001), frequent
insomnia (36.8% vs 25.9%, X2 =63.73, p <0.001), and alcohol use
(41.9% vs 7.2%, Xz = 1397.34, p < 0.001). After Bonferroni
correction (0:=0.05/4 = 0.0125), all differences in these rates
remained significant (all p < 0.0125). After controlling for the
socio-demographic and occupational confounders, including
age, education, marital status, region, profession, and monthly
income, significant associations were found between smoking
and burnout (OR = 1.45, 95%CI: 1.27-1.67, p < 0.001), frequent
insomnia (OR = 1.56, 95%CI: 1.35-1.81, p < 0.001), regular
exercise (OR = 0.72, 95%CI: 0.56-0.91, p = 0.007), and alcohol
use (OR = 2.79, 95%CI: 2.39-3.26, p < 0.001).

Factors Associated With Smoking

We conducted a multiple logistic regression analysis with current
smoking as the dependent variable and the other related variables as
covariates. The reference category for each categorical covariate is
shown in Table 3. The results showed that an older age, male sex,
being divorced or widowed, working in West and Northeast China,
being nurses, having a high income, burnout, frequent insomnia,
and alcohol use were all significantly associated with a higher risk of
smoking, while higher levels of education and exercising regularly
were associated with a lower risk of smoking (all p < 0.05). The
regression analysis of male participants showed that except income
levels (p > 0.05), other factors were still significantly associated with
smoking, which was consistent with the results in the whole sample
(all p < 0.05).

DISCUSSION

This was the first national survey to investigate the prevalence of
current and past cigarette smoking and their correlates among
Chinese MHPs. We examined the demographic correlates as well as
the association between smoking and burnout, and other health-
related behaviors such as exercise, sleep and alcohol use. A few
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TABLE 1 | Sociodemographic characteristics of the participating mental health professionals.

Allparticipants Current smokers

n=13,614 n=1,170

Age (years) (Mean + SD) 35.8 £8.8 37.7+£9.6
Sex (%)

Male 3,392 (24.9) 1,060 (90.6)

Female 10,222 (75.1) 110 (9.4)
Education level (%)

Associate degree or less 3,199 (23.5) 365 (31.2)

College degree® 8,888 (65.3) 699 (569.7)

Master’s degree 1285 (9.4) 86 (7.4)

Doctorate degree 242 (1.8) 20 (1.7)
Marital status (%)

Married 10,258 (75.3) 895 (76.5)

Single 2,868 (21.1) 219 (18.7)

Divorced or widowed 488 (3.6) 56 (4.8)
Region (%)

East China 5,148 (37.8) 364 (31.1)

Central China 2,623 (18.5) 219 (18.7)

West China 3,537 (26.0) 317 (27.1)

Northeast China 2,406 (17.7) 270 (23.1)
Profession (%)

Doctors 4,245 (31.2) 501 (42.8)

Nurses 9,112 (66.9) 657 (56.2)

Psychologists 257 (1.9) 12 (1.0)
Income (%)°

Low 5,269 (38.7) 425 (36.3)

Middle 6,832 (50.2) 573 (49.0)

High 1,513 (11.1) 172 (14.7)

Pastsmokers Neversmokers Statistics
n=454 n=11,990 H or x? p value
38.4 +10.2 355+ 8.6 79.247 <0.001
4058.39° <0.001
386 (85.0) 1,946 (16.2)
68 (15.0) 10,044 (83.8)
65.71° <0.001
142 (31.3) 2,692 (22.5)
276 (60.8) 7913 (66.0)
30 (6.6) 1169 (9.7)
6 (1.3) 216 (1.8)
25.21° <0.001
370 (81.5) 8,993 (75.0)
63 (13.9) 2,586 (21.6)
21 (4.6) 411 (3.4)
49.63° <0.001
158 (34.8) 4,626 (38.6)
77 (17.0) 2,227 (18.6)
113 (24.9) 3,107 (25.9)
106 (23.3) 2,030 (16.9)
104.24° <0.001
181 (39.9) 3,563 (29.7)
267 (58.8) 8,188 (68.9)
6(1.3) 239 (2.0)
23.06° <0.001
153 (33.7) 4,691 (39.1)
243 (53.5) 6,016 (50.2)
58 (12.8) 1,283 (10.7)

aKruskal-Wallis H test; *Chi-square test; “Including medical school in China; “Monthly income, low: <5,000, medium: 5,000~10,000, or high: >10,000 RMBs, one dollar is approximately

equal to 6.95 RMBs at the time of studly.

TABLE 2 | The prevalence of current and past cigarette smoking by gender, professions and age.

Profession Doctors Nurses Psychologists Total xz p value
Male n=1,786 n=1,566 n=40 n=3,392

Current smoker® 490 (27.4) 559 (35.7) 11 (27.5) 1060 (31.3) 26.77 <0.001

Past smoker® 176 (9.9) 206 (13.2) 4(10.0) 386 (11.4) 8.98° 0.01
Female n=2,459 n=7,546 n=217 n=10,222

Current smoker? 11 (0.4) 98 (1.3) 1(0.5) 110 (1.1) 14.64° 0.001

Past smoker® 5(0.2 61(0.8) 2(0.9 68 (0.7) 12.75° 0.002
Age 19-29, years 30-39, years 40-49, years >50, years x2 p value
Male n=758 n=1,503 n=650 n=481

Current smoker® 232 (30.6) 432 (28.7) 219 (33.7) 177 (36.8) 13.24 0.004

Past smoker® 73(9.6) 152 (10.1) 83 (12.8) 78 (16.2) 17.09 0.001
Female n=2,810 n=4,569 n=1,961 n=882

Current smoker® 30 (1.1) 47 (1.0) 19 (1.0) 14 (1.6) 2.48 0.48

Past smoker® 15 (0.5) 36 (0.8) 9(0.5) 8(0.9) 3.82 0.28

“Data are presented as number of professionals (percentage); PFisher's Exact Test.

strengths of this study should be mentioned. First, our sample size is
by far the largest involving MPHs and the online survey format and
anonymity likely encouraged participants’ honest responses. We
targeted 41 top-tier psychiatric hospitals from 29 provinces and the
participation rate at the hospital level was 100%. MHPs in these
hospitals accounted for approximatively one-fifth of the total
registered doctors and nurses working within psychiatric hospitals
in China (32). Second, we collected data on both current and past
smoking behavior and we used clear descriptive definitions for all

items. Third, we collected data on burnout and health-related
behaviors so we could examine their associations with smoking.
We found the rate of current smoking was 8.6% in the whole
sample (31.3% in males, and 1.1% in females) and the rate of past
smoking (smoking cessation >3 months) was 3.3% (11.4% in
males and 0.7% in females). We found a striking sex difference
with males being 37.7 times more likely to be a smoker than
females. We also found cigarette use was significantly associated
with demographic factors such as older age, being male, divorced
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FIGURE 1 | The comparisons of burnout scores between smokers and non-smokers among the participating mental health professionals. **p < 0.01; **p < 0.001
by Mann-Whitney U-test. The p values were comparison between smokers and non-smokers.

TABLE 3 | Multiple logistic regression of factors associating with smoking in mental health professionals.

Variables Coefficient Std. Error Wald x2 p value OR (95% CI)
Age (years) 0.02 0.01 9.62 0.002 1.02 (1.01-1.03)
Male (ref. female) 3.63 0.11 1099.99 <0.001 37.73 (30.45-46.76)
Education level (ref. associate degree or less)

College degree -0.41 0.10 18.28 <0.001 0.67 (0.55-0.80)

Master’s degree -0.76 0.17 20.41 <0.001 0.47 (0.34-0.65)
Doctorate degree -0.85 0.29 8.83 0.003 0.43 (0.24-0.75)
Marital status (ref. married)

Single 0.01 0.1 0.1 0.91 1.01 (0.82-1.25)

Divorced or widowed 0.54 0.19 8.33 0.004 1.72 (1.19-2.48)
Region (ref. East China)

Central China 0.10 0.11 0.95 0.33 1.11 (0.90-1.37)

West China 0.37 0.10 13.75 <0.001 1.45 (1.19-1.77)

Northeast China 0.50 0.12 18.80 <0.001 1.65 (1.32-2.07)
Profession (ref. doctors)

Nurses 0.37 0.10 13.68 <0.001 1.44 (1.19-1.75)

Psychologists 0.22 0.35 0.39 0.53 1.24 (0.63-2.44)
Income (ref. low income)

Middle 0.06 0.09 0.43 0.51 1.06 (0.89-1.26)

High 0.27 0.13 3.96 0.047 1.31 (1.00-1.70)
Burnout (ref. no) 0.26 0.08 11.04 0.001 1.29 (1.11-1.50)
Regular exercise (ref. no) -0.31 0.13 5.90 0.02 0.74 (0.57-0.94)
Frequent insomnia (ref. no) 0.33 0.08 16.20 <0.001 1.39 (1.18-1.63)
Alcohol use (ref. no) 1.02 0.08 160.89 <0.001 2.76 (2.36-3.23)
Constant -5.63 0.29 366.08 <0.001 0.004

R? = 0.436; Cl, confidence interval.

or widowed, and working in West and Northeast regions.
Importantly, we also found cigarette smoking was significantly
associated with burnout, insomnia and alcohol use.

In this study, the prevalence of cigarette smoking among
MHPs was lower than that in the general population of China
(31.3% vs 51.4% in males; 1.1% vs 2.7% in females) (3). On the
other hand, we found relatively high rates of past smoking (i.e.
successfully quit smoking for at least 3 months) in our sample
across different professions and age groups: it was 13.2% in male
nurses, 0.8% in female nurses, and 16.2% in male participants
older than 50 years. The ratio of male past smokers to current
smokers in our study (11.4% to 31.3%) is higher than that

reported in previous study (8.4% to 54.0%) (33). Furthermore,
compared with the general population of China, MHPs have a
lower proportion of heavy smokers (27.5% vs 51.3%), and a
higher proportion of smokers with an intention to quit (20.8% vs
7.9%) (34). These findings suggest that healthcare professionals’
overall awareness of smoking risks and access to smoking
cessation treatments (35) may be better than that of the
general population, or there may be greater pressure among
MHPs to quit because of their role as healthcare workers.

The striking sex difference in smoking is consistent with most
studies from China (21, 36-38), and reflects a cultural stereotype
around smoking and alcohol use (39, 40). Traditionally, smoking
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and alcohol use have been considered masculine behaviors and
women who engage in them are often strongly discouraged or
stigmatized for doing so. However, recent data show that there
has been a slight increase in cigarette use among women (from
2.5% in 2010 to 2.7% in 2015) (41). Additionally, smoking is
considered a symbol of showing-off and independence (42). Our
data revealed that, although still very low compared to their male
counterparts, the rate of smoking in female nurses was more than
three times the rate in female doctors (1.3% vs 0.4%), and the
ratio between female and male nurses (1:27.5) was higher than
that in doctors (1:68.5).

The rates of smoking in male and female doctors in our
sample were 27.4% and 0.4%, respectively, and they were both
lower than those seen among doctors working in general tertiary
hospitals in China (35.9% in males, and 1.1% in females) (36).
There are two possible explanations for this discrepancy. First,
about 10 years ago, China initiated a series of public campaigns
against smoking in public places, including restaurants, schools
and hospitals (43). The Jiang et al. (36) study was conducted
before the launch of a major public antismoking campaign, so
the rates were expected to be higher. Second, the samples in the
Jiang study included surgeons (41.4% and 2.7%) and dentists
(42.2% and 0.8%), two specialties known for their high rates of
smoking. The rate of smoking in male doctors in this study is
significantly higher than that in New Zealand (2%) (11) and
Spain (8.9%) (15), and it is similar to that in Japan (27.1%) (16)
and Italy (29%) (14). It is worth noting that the samples from
these countries were not limited to health professionals in
psychiatric hospitals. Of note, the smoking rate among male
nurses in our sample was particularly high (35.7%). This is
higher than that seen among male nurses working in Ireland
(25%) (12), but lower than the rate reported among 283 Italian
professional nurses (40%) (14). This elevated rate may be due to
the high levels of stress experienced by male psychiatric nurses in
China. Our previous study showed that within a 12-month
period, one-third of psychiatric nurses in China experienced
patient-initiated violence (44).

Furthermore, we found that an older age, a lower level of
education and being divorced or widowed were associated with
smoking among MHPs. Young health professionals in China are
provided universal education on the harms of smoking and tend
to have positive attitudes towards smoking bans (45), both of
which may account for their lower smoking rates. Perhaps for the
same reasons, those with higher levels of education have been
more successful in quitting smoking than those with lower levels
of education (46).Previous studies found that being divorced or
separated was more likely to be associated with lower life
satisfaction and predicted a higher risk of smoking than being
married (29, 47). In addition, we found significant regional
differences in smoking, with higher rates in West and
Northeast China than those in East China. This may reflect the
cultural differences that exist between different regions of the
country (48).

One new finding in our study is the significant association
between smoking and burnout. We found that a MHP meeting

criteria for burnout had a 1.3 greater odds of being a smoker than
a non-smoker. This finding is consistent with the results of
previous studies conducted in other countries (18, 19). Burnout
of health professionals often coexists with low job satisfaction
(26), and leads to negative emotions (28) and negative lifestyle
choices, including smoking (18). Smoking is also commonly used
as a coping method for anxiety symptoms and negative affect
(49, 50).

The substantial link between alcohol and tobacco use has
been repeatedly confirmed (51, 52). Our results showed that
drinkers are more likely (OR=2.76) to smoke than non-drinkers.
Especially in some areas in China, such as the Northeast, the co-
use of tobacco and alcohol increases the smoking rate of the local
people, in that they often only smoke when using alcohol (48).
This, along with our findings associating smoking with
other health-related behaviors and symptoms (e.g. drinking,
lack of regular exercise, insomnia) suggests that strategies
targeting smoking cessation must incorporate additional
health-promoting interventions. For example, a previous study
showed that people with poor sleep may self-medicate and try to
improve their mood using nicotine (53). Another study found
that among heavy smokers who also drank alcohol, reducing
their alcohol use helped them quit their daily smoking habit (54).
An earlier study showed vigorous exercise facilitates short- and
longer-term smoking cessation in women when combined with a
cognitive-behavioral smoking cessation program (55). As these
behaviors are all inter-related with each other, targeting only one
aspect is unlikely to succeed on its own.

Several limitations in our study should also be noted. First,
we only surveyed cigarette smoking and other types of tobacco
use (although relatively rare) were not included in our
questionnaire. Second, we collected data based on self-report
and we did not use validated instruments (such as the Fagerstrom
Test for Nicotine Dependence) or objective measures for smoking
(such as cotinine levels). In addition, possible biases may exist due
to the nature of self-report measurements, and due to the fact that
some MHPs declined to participate or did not complete the
survey. Third, as is the case in most cross-sectional surveys, our
data were not able to address the direction of causality. Finally,
the participants in our study were MHPs working in top-tier
psychiatric hospitals and our findings may not generalize to other
populations of MHPs in China.

CONCLUSIONS

In conclusion, based on this survey of a large, national sample of
MHPs from 41 tertiary psychiatric hospitals across China, we
found the overall rate of cigarette smoking was 8.6% (31.3% in
males, and 1.1% in females), which was lower than that seen in
the general population. Additionally, cigarette smoking among
MHPs was associated with a number of socio-demographic
factors, burnout levels and health-related behaviors, including
alcohol use, insomnia, and lack of regular exercise. Longitudinal
studies using validated questionnaires or objective measures for
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smoking are necessary to further clarify the relationship of
cigarette smoking with these factors in Chinese MHPs. Given
their work as healthcare professionals who often address nicotine
addiction and the dangers of smoking with their own patients,
efforts to lower smoking rates among MHPs in China should
continue and should incorporate strategies that target burnout,
sleep, alcohol use, exercise and other factors associated with
smoking cigarettes.
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