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Abstract
Background: Cigarette smoking causes serious health, economic, and social problems throughout the world.
Religious involvement is known to be an important predictor of health behaviors and substance use. The present
study examines the correlation between religious involvements and tobacco use, and explores connections between
religiosity and tobacco use in Muslims and non-Muslims in Western China.
Methods: Data were examined from a representative sample of 2,770 community-dwelling adults in the province of
Ningxia located in Western China. Self-report smoking, past smoking, religious attendance and the importance
of religious in daily life were measured. The WHO Composite International Diagnostic Interview was used to
diagnose tobacco use disorders. Three separate logistic regression models were used to examine correlations between
religious involvement and smoking status.
Results: In the overall sample, religious attendance was inversely associated with current smoking (p < 0.001), as was
importance of religion (p < 0.05). Current smoking was also less common in those categorized as high on religious
involvement. No association, however, was found between religious involvement and either past smoking or tobacco
use disorders. In Muslims, both religion attendance and high religiosity were inversely associated with current smoking
(p < 0.001), although no association was found in non-Muslims.
Conclusions: Religious involvement is inversely related to current smoking in Western China, although this association
depends on religious affiliation.
Keywords: Religious attendance, Importance of religion, Tobacco use, Muslims, Mainland China

Background
Cigarette smoking causes serious health, economic, and
social problems throughout the world. Tobacco smoke
is a toxic and carcinogenic mixture of more than 5,000
chemicals including nicotine, cyanide, benzene, formaldehyde, methanol, acetylene, and ammonia [1]. Smoking
has major adverse effects on almost every organ system
in the body, accounting for more than 10% of deaths
from all causes and 30% of deaths from cancer (including 87% of lung cancer deaths) worldwide [2]. Smoking
is also responsible for many other health problems include
heart and blood vessel disease, stroke and cataracts [3]. According the Global Burden of Disease study, smoking
causes tremendous disability, estimated at 2,276 disabilityadjusted life years (DALYs) per 100,000 [4].
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Cigarette smoking in China is particularly problematic
because China has the largest population of smokers in
the world, with over 350 million current smokers in
2012 [5]. More than 50% of males over the age of 15
smoke in China [6]. In addition, due to failed efforts to
reduce or ban smoking in public places, many nonsmokers (mostly children and women) also experience
health problems from second hand exposure to tobacco
smoke [7,8]. The number of deaths attributed to tobacco
use has now reached 1.2 million per year in China,
and the death toll is predicted to increase to 2 million
in the near future without effective efforts to reduce
smoking [9].
Smoking cessation, however, is extremely difficult because of the highly addictive nature of nicotine. Among
regular smokers, withdrawal symptoms occur within two
hours of the last cigarette, peaking within 24–48 hours
and sometimes lasting for weeks or months [10].
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Symptoms include an intense craving for another cigarette,
feelings of tension and irritability, trouble concentrating,
lethargy (while at the same time having difficulty falling
asleep), and a decrease in motor performance, all of which
drive the person to continue smoking. Thus, not only must
efforts be directed at stopping people from smoking but on
preventing the onset of smoking in youth. Social and cultural factors may help in this regard – particularly religion.
All major world religions place a high value on human
life, and for that reason often discourage cigarette smoking, even though they may not prohibit it entirely [11].
Consequently, religious involvement is known to be an
important predictor of health behaviors and substance
use. Studies have found that higher religiosity is associated with a lower rate of tobacco, alcohol and illicit drug
use [12-14], especially among youth [15]. In fact, a recent review of the literature concluded that greater religious involvement was associated with a lower risk of
tobacco use [12]. Persons who attend religious services
weekly or more have a 25% lower risk of smoking compared than those who attend less frequently. Even
among those who smoke, religious attendance is inversely related to number of cigarettes smoked per day
[16]. Prospective studies also find that religious involvement predicts lower rates of smoking in the future. For
example, a prospective study of 4,569 individuals between ages 20 and 32 found that a higher frequency of
religious attendance at baseline predicted a lower probability of both current smoking or smoking initiation
during a 3-year follow-up [17]. Infrequent religious attendees are reported to be nearly twice as likely as frequent attendee to use smokeless tobacco (which is
becoming more and more popular these days) [18].
Faith-based public health efforts to reduce smoking
have been reported in several regions of the U.S [19].
For example, the Partnership for a Healthy Mississippi
(PHM) is a program funded by churches and other faithbased organizations whose goal is to prevent youth from
taking up the habit of smoking. This program has been
very successful, resulting in a 25% decrease in high
school students’ cigarette use. In fact, during a two year
evaluation period, students’ use of any form of tobacco
product dropped by 23% [20]. Similarly, another study
found that the smoking cessation rate in a county where
a church-based intervention was implemented was almost twice that compared to control counties within
rural areas that had high concentrations of African
Americans [21].
Although, researchers have shown increased interest
in religion and tobacco use in recent years, there has
been little research reported from non-Christian areas of
the world and from developing countries [22]. Moreover,
reports from studies on the effects of religious involvement on the cessation of cigarette smoking (or history of
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prior smoking) have not been consistent in different ethnic groups [23,24].
China has a large population with many different religious groups, including Buddhists, Taoists, Muslims,
Jews, Christians, and a variety of other Chinese religions
[25]. In the past 10 years, there has been a rapid increase
in the percentage of Chinese who claim some type of religious practice (from 7.0% in 2001 to 23.9% in 2007)
[26]. According to the Pew Research Center, over 40% of
people in mainland China in the year 2010 were affiliated with at least one religion. More than seven-in-ten
(73%) members of folk religions in the world and half
(50%) of the world’s Buddhists live in China [27]. Also,
there are over twenty million Muslims (1.8% of total
population) distributed throughout China [27].
More and more research is focusing on the relationship between religious involvement and health in China
[28]. For example, a large cohort study of Chinese older
adults revealed that the risk of dying was 24% lower
among those who frequently participated in religious activities compared to those who did not participate
[29,30]. Likewise, a strong positive relationship between
religious participation and subjective well-being was
found in a Chinese sample, with this study showing that
religion had a particularly strong effect on well-being in
men [31]. Another study, this one in young Chinese
women, found that higher religiosity was associated with
fewer depressive symptoms and less suicidal ideation
[32,33]. Little research, however, has focused on the relationship between religious involvement and cigarette
smoking in China.
The present study examined the association between
religious involvement and tobacco use in a large representative sample of community-dwelling adults in Western
China. The objectives of this study were (1) to examine the
association between religious involvement and tobacco use
(current smoking, past smoking, and tobacco abuse/
dependence); and (2) to explore associations between
religiosity and tobacco use in Muslims compared to
non-Muslims.

Methods
Data source and participants

Data for this study are drawn from an epidemiological
study of mental disorders in the province of Ningxia located in Western China, where Muslims makes up 35%
of the total population (6.4 million) [34]. Inclusion criteria were age 18 years or older and residence for at least
six months or longer at the current address. Exclusion
criteria were significant impairment caused by brain injury, brain tumor and/or craniotomy or dementia, being
in the acute phase of a stroke, any severe illness, any obvious cognitive disabilities, or the presence of deafness,
aphasia or other language barriers.
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Sample selection and procedure

Participants were identified in three stages. First, 62 primary sample units (PSU) were selected from 2,209 villages and 393 neighborhood communities using a
probability proportionate to size (PPS) method [35]. Second, depending on the total number of households in
the selected PSU, 60 to 210 households were systematically identified from each PSU resulting in a total of 6,890
households being selected. Third, interviewers visited
sample households and used a Kish selection table [36]
to identify one eligible participant from each households.
A total of 6,476 participants were approached to conduct a face-to-face interview. 414 households were not
found participants because no one could be located during the period of study.
Subsampling was used in most surveys to reduce respondent burden by dividing the interview into two
stages. In the Stage I interview, which was administered
to all respondents, information was collected on demographics and tobacco use. The World Health Organization
Composite International Diagnostic Interview (WHOCIDI) used for mental disorders assessment during this
stage. A total of 5,810 participants (89.7%) completed the
Stage I interview. Stage II included assessments of risk factors, services sought, religious involvement, and identification of additional disorders that were either of secondary
importance or were too time consuming to assess in the
full sample. A computer program was used to select participants who completed Stage I interviews to take part in the
Stage II survey. The program which divided respondents
into three groups based on their Part I responses. First, all
respondents who (1) met lifetime criteria for at least one
mental disorders assessed in Part I, or (2) met subthreshold lifetime criteria for a mental disorders and
sought treatment for it at some time in their life, were selected to complete Part II of the evaluation. Second, a
probability sample was selected of 59% of respondents who
did not meet criteria for membership in the first group,
but gave responses in Part I indicating that they (1) ever
met subthreshold criteria for Part I disorders, or (2) ever
sought treatment for any emotional or substance abuse
problem, or (3) ever had suicidal ideation, or (4) used
psychotropic medications in the past 12 months to treat
emotional problems. Third, a 25% random sample of respondents without mental disorders or emotional problems was selected to receive the Part II evaluation [37].
The present study consisted of 2,770 participants who
completed the Stage II interviews.
Face-to-face computer assisted personal interviews
(CAPI) [38] were carried out by lay interviewers from
Ningxia Medical University. Interviewers were trained
in a 7-day session by our research team. The training
covered general interviewing techniques, review of
the questionnaire, post-interview editing, and in- and
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out-of-classroom exercises. Ninety trainees passed the
final test and were selected as interviewers, forty-one of
them are male, and forty-nine of them are female. These
interviewers then were sent into the field to administer
the survey. The survey was designed as anonymous. The
potential risks and benefits of the survey were described
by the interviewer and the participant was asked to provide their consent by checking a box on computer screen
with the response (1 = I agree to participate in the study;
5 = I do not agree to participate in the study). If the response was “I do not agree”, the CAPI program was immediately terminated automatically. The institutional
review board of the Ningxia Medical University approved
the study.
Dependent variables

Cigarette smoking was assessed in terms of (1) current
smoking, but without a tobacco use disorders, (2) past
history of smoking (but not current use), and (3) tobacco
use disorders (tobacco abuse/tobacco dependent). Smoking was measured by asking, “Are you a current smoker,
ex-smoker, or have you never smoked?” here we defined
the smoking as “lasting at least two months when you
smoked at least once per week”. ICD-10 of Tobacco Use
Disorders were diagnosed using the WHO-CID, a structured diagnostic interview that is widely used to identify mental disorders in community populations [39]. A
Chinese version of the CIDI was produced by translating and back-translating the English version using the
standard WHO protocol. Culture adaptation and modification research have verified the validity of this version [40].
Independent variables
Religious involvements

Religious involvement was determined using measures
of religious importance, attendance, and affiliation. Religious importance was measured with a single question
that asked, “In general, how important are religious or
spiritual beliefs in your daily life?” Responses options
ranged from not at all important (1) to very important
(4). Religious attendance was assessed using a single
question that asked, “How often do you usually attend
religious activities?” Responses ranged from never (1) to
more than once a week (5). Finally, religious affiliation was
determined by asking, “What is your religious preference?”
Religious affiliation was coded for analysis into four categories: 1 = none, 2 = Chinese religion (i.e., Buddhist,
Daoist, etc.), 3 = Western religion (i.e., Christian, Catholic,
etc.), and 4 = Muslim.
Participants were divided into high and low religiosity
in the following manner. High religiosity was defined as
(1) attending religious activities at least 2–3 times per
month and (2) indicating that religious or spiritual
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beliefs were very important in daily life. All other participants were placed in the low religiosity category.

Table 1 Characteristics of the sample

Health variables

Demographics

Anxiety disorders and mood disorders were assessed
using the WHO-CIDI. Anxiety disorders include agoraphobia, generalized anxiety disorder, obsessive-compulsive
disorder, panic disorder, social phobia, specific phobia, and
neurasthenia. Mood disorders assessed were unipolar depressive disorder and bipolar disorder.
Physical health characteristics assessed were overall
self-rate physical health (good vs. poor), self-rated chronic
body pain (yes vs. no), type II diabetes (yes vs. no), and
hypertension (yes vs. no).
Socio-demographic variables

Socio-demographic information collected included age,
gender, education, marital status (married vs. unmarried), residence (rural vs. urban), ethnicity (Han vs. Hui),
experience of migration from other areas of China (yes vs.
no), and geographical region (developed vs. undeveloped).
Statistical analyses

Analyses were performed using the Statistical Analysis
System (SAS) 8.2 software (SAS Institute Inc). Differences in socio-demographic, physical, mental, religious,
and smoking characteristics between males and females
were examined using the Student’s t-test for continuous
variables and the chi-square statistic for categorical variables. Differences by demographic characteristics, physical and mental health, and religious group and level
of involvement across the three smoking categories
(current, past, smoking disorder) were examined using
one-way-analysis of variance (ANOVA) for continuous
variables and the chi-square statistic for categorical variables. Three separate logistic regression models were
used to examine correlations between religious involvement and smoking status. The final logistic regression
model was then repeated in males to compare Muslims
and non-Muslims (smoking exposure rate in females
was too low for this comparison). Unstandardized beta
and standard errors were calculated for all models.
Given the exploratory nature of these analyses, statistical
significance was set at 0.05 without correction for multiple comparisons.

Results and discussion
Sample characteristics

Demographic, health, and religious characteristics of the
sample are presented in Table 1, along with a comparison of characteristics between males and females. The
average age of participants was 44.2 years (SD 15.1) with
a range from 18 to 89. The average education level was
5.9 years (SD 4.9) with a range from 0 to 17. The

Total
n = 2770

Male
n = 1042

Female
n = 1728

Age, years, mean(sd)

44.2 (15.1)

45.2 (15.7) 43.7 (14.8)*

Education, years, mean(sd)

5.8 (4.9)

6.9 (4.7)

Ethnic, Hui,% (n)

1,150 (41.5) 433 (41.5)

717 (41.5)

Marriage, married,% (n)

2,441 (88.1) 913 (87.6)

1528 (88.4)

Region, developed,% (n)

1,055 (38.1) 402 (38.6)

653 (37.8)

Migrant, yes,% (n)

857 (30.9)

295 (28.3)

565 (32.5)*

Urban/rural, rural,% (n)

2,048 (73.9) 787 (75.5)

1261 (72.9)

1,152 (41.6) 472 (45.3)

680 (39.3)**

5.5 (5.0)***

Physical health
Overall physical health,
poor,% (n)
Type II diabetes, yes,% (n)

103 (3.7)

38 (3.6)

65 (3.7)

Hypertension, yes,% (n)

396 (14.3)

144 (13.8)

252 (14.5)

Physical pain, yes,% (n)

1,411 (50.9) 464 (44.5)

947 (54.8)***

Anxiety disorders, yes,% (n)

705 (25.4)

212 (20.3)

493 (28.5)***

Mood disorders, yes,% (n)

140 (5.0)

47 (4.5)

93 (5.3)

Insomnia, yes,% (n)

1,302 (47.0) 466 (44.7)

836 (48.3)

1.9 (1.4)

2.1 (1.5)

1.8 (1.3)***

Importance of religion, mean (SD) 2.6 (1.2)

2.6 (1.2)

2.6 (1.2)

High religiosity,% (n)

491 (17.7)

238 (22.8)

253 (14.6)***

Buddhist/Taoist ,% (n)

246 (8.9)

99 (9.5)

147 (8.5)

Muslim,% (n)

1103 (39.8)

409 (39.2)

694 (40.1)

Christian/Catholic,% (n)

54 (1.9)

23 (2.2)

31 (1.8)

No affiliation,% (n)

1367 (49.3)

511 (49.0)

856 (49.5)

Current smoking, yes,% (n)

489 (17.6)

466 (44.7)

23 (1.3)***

Past smoker, yes,% (n)

179 (6.4)

156 (14.9)

23 (1.3)***

TUD, yes,% (n)

26 (0.9)

25 (2.4)

1 (0.1)***

Mental disorders

Religious involvement
Religious attendance,
mean (SD)

Religion affiliations

Smoking variables

*p < 0.05; **p < 0.01; ***p < 0.001 (comparison is between male and female
participants); TUD: ICD-10 of Tobacco Use Disorders.

majority were female (62.4%) and from developing areas
(61.9%). Between one-third and one-half (41.6%) reported their overall physical health as poor or very poor;
14.3% reported having hypertension; and 3.7% reported
having type II diabetes. Lifetime anxiety disorder was
present in 25.4% of the sample, whereas lifetime mood
disorder was present in 5.0%, and 47.0% reported insomnia within the past year.
Nearly half (49.3%) of the sample indicated no religious affiliation, whereas 39.9% were Muslim, 8.9% were
associated with Chinese religions, and 1.9% were Christian.
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Nearly one in five respondents (17.7%) met criteria for high
religiosity, with 22.8% of males doing so compared to
14.6% of females. Of the total sample, 489 (17.6%) were
current smokers, 179 (6.4%) were past smokers, and
26 (0.9) met the ICD-10 of tobacco use disorders.
Comparing males and females, females were younger,
had less education, and participated less frequently in religious activities (p < 0.001). Females also reported more
physical pain, and were more likely to have an anxiety
disorder (p < 0.001). Only 1.3% of females were current
smokers, 1.3% past smokers, and one female (0.1%) met
the criteria for tobacco use disorder.
Bivariate associations

Table 2 displays associations between participant characteristics and tobacco use. Participants with less education, living in developed regions, Han ethnicity, and
those with poorer physical health were more likely to be
current smokers. Older participants, those of Han ethnicity, and those with hypertension or type II diabetes
Table 2 Smoking status by participant characteristics
(N = 2,770 for all comparisons)
Current smoking Past smoking TUD Chi2/F
Chi2/F value value
Chi2/F value
Demographics
Age, years (older)

67.70***

2.96

Education, years (higher) 38.85***

0.51

0.22

0.04

Marriage (married)

7.75**

1.03

3.53

Region (developed)

2.13

0.67

2.76

Ethnic (Han vs. Hui)

36.83***

5.76*

0.10

Migrant (no)

18.86***

7.50**

0.19

Urban/rural (rural)

0.25

2.70

0.99

Overall health (poor)

7.80**

0.48

2.32

Type II diabetes (yes)

0.70

6.71**

1.15

Physical health

Hypertension (yes)

1.60

7.50**

5.83*

Any physical pains (no)

11.54***

1.11

1.18

Anxiety disorder (present) 19.35***

4.20*

3.93*

Mood disorder (present) 0.71

0.11

0.38

Insomnia (present)

1.48

3.55*

Mental health

1.39

Religious involvement

were at higher risk of being a past smoker. Finally, lower
level of religious involvement was associated with an increased risk of current smoking, although no association
was found with tobacco use disorder. Participants without a religious affiliation were at higher risk of being a
past smoker (p < 0.05).
As shown in Table 3, Muslims were less likely than
non-Muslims to be current smokers, and this was especially true in males. The findings were similar among females, although current smoking rates were much lower.
Muslim females were both less likely than non-Muslim
females to currently smoke (p < 0.05) and were less likely
to be past smokers (p < 0.001). There was no significant
difference between the Muslims and non-Muslims in tobacco use disorder.
Figure 1 present the current smoking prevalence by
religious activities attendance, among Muslim males
who never attended religious activities, 46.3% (19 of 41)
were current cigarette smokers, compared to 21.4% of
Muslim males (33 of 154) who attended religious activities more than once a week. It is also true in the NonMuslim males, the rate of smoking for those who
attended religious activities once/week or more was only
25.0% (2 of 8), accordingly, those participants they never
attended religious activities with a smoking prevalence
of 53.2% (290/545).
Multivariate analyses

In Model 1, without controls, an inverse association was
found between all indicators of religious involvement
and current smoking (p < 0.001) (Table 4). Even after
controlling for demographic variables (Model 2), and
physical and mental health variables (Model 3), the relationships between religious attendance (beta coefficient
is −0.43), high religiosity (beta coefficient is −1.11) and
current smoking persisted (p < 0.001). Although the
association between religious affiliation and current
smoking disappeared when demographic variables were
controlled, the relationship with importance of religion
persisted in Models 2 and 3 (beta coefficient is −0.15)
(p < 0.05). There were no significant associations between
Table 3 Smoking status by gender and ethnic group
Group

Current smoking Past smoking TUD
N (%)
N (%)
N (%)

Non-Muslim male, n = 609a

327 (53.6)***

98 (16.0)

15 (2.4)

139 (32.1)

Religious affiliation (no)

19.83***

3.83*

0.21

Muslim male, n = 433

58 (13.3)

10 (2.3)

Religious attendance
(seldom)

19.50***

0.06

0.16

Non-Muslim female, n = 1,011b 19 (1.8)*

22 (2.1)***

1 (0.1)

Muslim female, n = 717

4 (0.5)

1 (0.1)

0 (0.0)

Importance of religion
(less)

30.71***

1.16

0.01

Total sample, n = 2770

489 (17.6)

179 (6.4)

26 (0.9)

a

High religiosity (no)

19.31***

0.43

0.04

( ) characteristic associated with higher risk of smoking.
*p < 0.05, **p < 0.01, ***p < 0.001; TUD: ICD-10 of Tobacco Use Disorders.

Non-Muslim male vs. Muslim male.
b
Non-Muslim female vs. Muslim female.
*P < 0.05, ***P < 0.001.
TUD: ICD-10 of Tobacco Use Disorders.
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Table 4 Multivariate models of religiosity and tobacco
use (entire sample)
Model 1
B (SE)

Model 2
B (SE)

Model 3
B (SE)

Current smoking

Figure 1 Current smoking by religious attendance in males.

Religious attendance

−0.17 (0.03)*** −0.31 (0.06)*** −0.43 (0.25)***

Model R-square

0.01

0.30

0.30

Importance of religion −0.21 (0.03)*** −0.15 (0.06)*

−0.15 (0.06)*

Model R-square

0.01

0.30

High religiosity

−0.67 (0.15)*** −1.10 (0.20)*** −1.11 (0.21)***

Model R-square

0.01

Religion affiliation

−0.44 (0.10)*** −0.06 (0.18)

−0.04 (0.18)

Model R-square

0.01

0.30

0.30

Religious attendance

0.01 (0.05)

0.12 (0.08)

0.13 (0.08)

Model R-square

0.00

0.30

0.30

0.30

Past smoking

religious variables and past smoking or tobacco use disorder in any of the three models.
When multivariate models were repeated in males
(rates of smoking were too low among females for such
an analysis), all indicators of religious involvement except religious affiliation were inversely associated with
current smoking after controlling for demographics,
physical and mental health, although again no associations were found with past smoking or tobacco use
disorder (Table 5). When analyses were stratified by
religious affiliation, inverse relationships with current
cigarette smoking were found only in Muslim males.

Importance of religion −0.06 (0.06)

0.07

0.08

0.08 (0.08)

0.09 (0.08)

Model R-square

0.00

0.07

0.08

High religiosity

0.12 (0.19)

0.34 (0.27)

0.36 (0.27)

Model R-square

0.00

0.07

0.08

Religion affiliation

−0.30 (0.15)

−0.03 (0.23)

−0.01 (0.23)

Model R-square

0.00

0.07

0.08

ICD-10 of Tobacco Use Disorders
Religious attendance

−0.05 (0.14)

−0.28 (0.20)

−0.34 (0.21)

Model R-square

0.00

0.02

0.02

Importance of religion 0.01 (0.15)

0.10 (0.21)

−0.09 (0.21)

Model R-square

0.00

0.02

0.02

Main findings

High religiosity

0.10 (0.50)

−0.32 (0.64)

−0.39 (0.64)

To our knowledge, this is the first study to examine the
relationship between cigarette smoking and religious involvement in China. Religious involvement, especially
frequent religious attendance and high overall religiosity
were inversely related to current cigarette smoking, for
those who attend religious activities more frequent likely
had lower risk of smoking. And these relationships were
particularly strong in males overall and Muslim males in
particular, the regression model showed a minus beta
coefficients value. Among Muslim males who never
attended religious activities, 46.3% were current cigarette
smokers, compared to 24.5% of those who attended religious activities once/week or more. In fact, even among
non-Muslim males who attended religious services
once/week or more, the rate of current cigarette smoking dropped from 53.2% to 25.0%. Given that over onehalf of the male population of China currently smokes
(52.9% overall and 63.0% of those ages 45–64), this
means that there are now over 700 million male smokers
in China [41,42]. Considering the negative effects that
cigarette smoking has on physical health, especially
in terms of chronic diseases of the pulmonary and

Model R-square

0.00

0.02

0.02

Religion affiliation

−0.18 (0.39)

−0.22 (0.61)

−0.30 (0.62)

Model R-square

0.00

0.02

0.02

Discussion

Model l = religious variable; Model 2 = Model l + demographics; Model 3 = Model
2 + physical health + mental health.
B = beta, SE = standard error.
*p < 0.05, ***p < 0.001.
N = 2,770 for all models.

cardiovascular systems, the findings in the present study
have major public health importance.
With improvements of health care in China, its
massive population is rapidly growing older and older.
By 2030, the population age 65 or over is projected to
increase by 20% to nearly 250 million [43]. With increasing age come chronic health problems, many of which
may be caused or exacerbated by cigarette smoking. As
a result, the chronic disease burden in China is expected
to increase 40% in by 2030 [44]. The cost of providing
healthcare to Chinese people with chronic disease
threatens to drain the country of financial resources that
could otherwise be directed toward economic growth.
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Table 5 Multivariate models examining relationships
between religiosity and tobacco use in males
Total male#
n = 1,042
B (SE)

Muslim
n = 433
B (SE)

Non-Muslim
n = 609
B (SE)

Religious attendance

−0.34 (0.07)***

−0.31 (0.07)***

−0.08 (0.16)

Model R-square

0.10

0.08

0.03

Importance of religion

−0.19 (0.07)**

−0.28 (0.15)

−0.13 (0.07)

Model R-square

0.08

0.06

0.03

High religiosity

−1.22 (0.21)***

−0.97 (0.23)***

−1.56 (1.13)

Model R-square

0.11

0.09

0.03

Religion affiliation

−0.01 (0.19)

−0.12 (0.47)

−0.02 (0.20)

Model R-square

0.08

0.05

0.03

0.09 (0.09)

0.06 (0.10)

0.25 (0.19)

Current smoking

Past smoking
Religious attendance
Model R-square

0.02

0.02

0.02

Importance of religion

0.08 (0.09)

0.02 (0.22)

0.09 (0.10)

Model R-square

0.02

0.02

0.02

High religiosity

0.27 (0.28)

0.25 (0.31)

0.49(1.14)

Model R-square

0.02

0.02

0.02

Religion affiliation

−0.16 (0.261)

−0.17 (0.61)

−0.12 (0.29)

Model R-square

0.02

0.02

0.02

ICD-10 of Tobacco Use Disorders
Religious attendance

−0.37 (0.21)

−0.38 (0.23)

−0.63 (0.82)

Model R-square

0.02

0.04

0.04

Importance of religion

0.13 (0.22)

−0.08 (0.52)

0.10 (0.24)

Model R-square

0.02

0.03

0.04

High religiosity

−0.47 (0.64)

−0.64 (0.68)

−12.87 (793.6)

Model R-square

0.02

0.03

0.04

Religion affiliation

−0.24 (0.64)

11.65 (433.4)

−0.60 (0.82)

Model R-square

0.02

0.03

0.04

Model = religious variable + demographics + physical health + mental health.
B = beta, SE = standard error.
**p < 0.01, ***p < 0.001.
#
Tobacco use in females was too low to provide stable estimates.

Successful control and prevention of tobacco use requires a comprehensive approach that considers a variety of biological, psychological and cultural/spiritual
factors [12]. As noted earlier, there is a increasing prevalence of religious activity, and a growing acceptance by
the Chinese government towards religious organizations
[26,45]. Buddhism, one of the most popular traditional
Chinese religions, believes that whatever damages the
body or mind must be abstained from [46]. This is also
true in Islam. In fact, a “fatwa” (religious ruling not specifically based on the Qur’an but felt by religious
scholars to be warranted based on the context) now
places a ban on cigarette smoking in Muslims [47,48].

Based on a 2014 systematic review, of 10 studies of religiosity and smoking in Muslim populations, 7 (70%) reported significantly less cigarette smoking among those
who were more religious [49]. Furthermore, of eight
studies that compared Muslims and non-Muslims, three
(38%) reported significantly less cigarette smoking in
Muslims. These findings are consistent with the findings
of the present report.
With increasing openness shown by the Chinese government to religious organizations in recent years, our
findings suggest that rates of smoking in China may decline. This trend of increasing religious activity in China
may then have a positive impact not only on the health
of its citizens, but also on the health of the economy for
years to come [50]. Although we are not suggesting that
religious activity be prescribed for the people of China,
further research is needed to determine to what extent
these sociological and cultural factors impact smoking
rates in China, just as research should be done on other
factors that influence behaviors related to health. We
also encourage the development of faith-based interventions like enlisting religious authorities in tobacco control
campaigns undertaken by WHO’s Eastern Mediterranean
Regional Office [19], and the religion facilities-based reduce tobacco use and smoking initiation modeled after
successful programs in the U.S [20].
Limitations

The present study involved only a single province in
Western China, one which is largely undeveloped and
rural and in which the Muslim population is much
higher than in other areas of China (35% vs. 2%). Therefore, the present findings should be generalized with
caution to other regions of China, and further research
is needed to determine whether these findings apply to
other provinces, especially large urban areas in Eastern
China. Additionally, as with any study based on subjective self-report, there is the potential for recall bias which
could have influenced the accuracy of the data collected
and affected the smoking rates in religious participants.

Conclusions
Religious involvement was found to be inversely related
cigarette smoking in a western region of mainland China
with a large Muslim population. The inverse relationship
between religiosity and smoking was particularly strong
in Muslim males who attended religious activities more
than weekly, in whom rates of smoking were only about
one-half that of non-Muslim males who never attended
religious services. Given the effects that cigarette smoking has on the development of chronic disease and the
increasing chronic disease burden that China will face
over the next several decades, the findings reported here
could have major implications for public health in China.

Wang et al. BMC Public Health (2015) 15:155

Page 8 of 9

Competing interests
The authors declare that they have no competing interests.
17.
Authors’ contributions
WZ participated in the design of the study and done the data collection,
also, wrote the first draft of the manuscript. HK participated in the design of
the study, conducted the statistical analysis and helped to draft the manuscript.
SA provided summaries of previous research studies and edited the text. All
authors read and approved the final manuscript.
Acknowledgments
This study was supported by the National Natural Science Funds of China
(81060242). The authors would like to thank the Ningxia CDC for assist
during the data collecting and Peking University Institute of Mental Health
for providing the training materials.
Author details
1
Department of Epidemiology and Statistics, School of Public Health, Ningxia
Medical University, Yinchuan 750004, China. 2Departments of Psychiatry and
Behavioral Sciences, and Department of Medicine, Duke University Medical
Center, Durham 27705, USA. 3Department of Medicine, King Abdulaziz
University (KAU), Jeddah, Saudi Arabia.

18.
19.
20.

21.

22.

23.

24.

Received: 1 August 2014 Accepted: 27 January 2015
25.
References
1. Talhout R, Schulz T, Florek E, van Benthem J, Wester P, Opperhuizen A.
Hazardous compounds in tobacco smoke. Int J Environ Res Public Health.
2011;8(2):613–28. doi:10.3390/ijerph8020613.
2. World Health Orgnization. The WHO Framework Convention on Tobacco
Control. Secondary The WHO Framework Convention on Tobacco Control
2011. http://www.who.int/fctc/en/ (last accessed June 22, 2014).
3. NIH: National Cancer Institute. Smoking. Secondary Smoking 2014. http://
www.nlm.nih.gov/medlineplus/smoking.html (last accessed April 20, 2014).
4. Institute for Health Metrics and Evaluation. Tobacco Burden Visualization.
Secondary Tobacco Burden Visualization 2014. http://vizhub.healthdata.org/
tobacco/ (last accessed June 10, 2014).
5. Koplan JP, Eriksen M, Chen L, Yang G. The value of research as a
component of successful tobacco control in China. Tob Control.
2013;22(Suppl 2(2):ii1–3. doi:10.1136/tobaccocontrol-2013-051054.
6. World Health Orgnization. report on the Global Tobacco Epidemic, 2011:
warning about the dangers of tobacco. Secondary report on the Global
Tobacco Epidemic;2011. http://www.who.int/tobacco/global_report/2011/en/
(last accessed June 10, 2014)
7. Li HZ. Cigarette smoking in China. Health Educ. 2012;112(4):312–8.
doi:10.1108/09654281211237144.
8. Stillman F, Navas-Acien A, Ma SJ, Ma JM, Avila-Tang E, Breysse P, et al.
Second-hand tobacco smoke in public places in urban and rural China. Tob
Control. 2007;16(4):229–34. doi:10.1136/tc.2006.018333.
9. Zhang J, Ou JX, Bai CX. Tobacco smoking in China: prevalence, disease
burden, challenges and future strategies. Respirology (Carlton, Vic).
2011;16(8):1165–72. doi:10.1111/j.1440-1843.2011.02062.x.
10. Sadock BJ. Kaplan & Sadock’s study guide and self-examination review in
psychiatry [electronic resource]. Philadelphia: Wolters Kluwer Health/
Lippincott Williams & Wilkins; 2011.
11. El Awa F. The role of religion in tobacco control interventions. Bull World
Health Organ. 2004;82(12):894.
12. Garrusi B, Nakhaee N. Religion and smoking: a review of recent literature. Int
J Psychiatry Med. 2012;43(3):279–92. doi:10.2190/PM.43.3.g.
13. Bonelli RM, Koenig HG. Mental disorders, religion and spirituality 1990 to
2010: a systematic evidence-based review. J Relig Health. 2013;52(2):657–73.
doi:10.1007/s10943-013-9691-4.
14. Behere PB, Das A, Yadav R, Behere AP. Religion and mental health. Indian J
Psychiatry. 2013;55(Suppl2):S187–94. doi:10.4103/0019-5545.105526.
15. Ford JA, Hill TD. Religiosity and adolescent substance use: evidence from
the national survey on drug use and health. Subst Use Misuse. 2012;47
(7):787–98. doi:10.3109/10826084.2012.667489.
16. Koenig HG, George LK, Cohen HJ, Hays JC, Larson DB, Blazer DG. The
relationship between religious activities and cigarette smoking in older

26.
27.

28.

29.

30.

31.
32.

33.

34.

35.
36.
37.

38.

adults. The journals of gerontology. Ser A Biol Sci Med Sci. 1998;53(6):M426–34.
doi:10.1093/gerona/53A.6.M426.
Whooley MA, Boyd AL, Gardin JM, Williams DR. Religious involvement and
cigarette smoking in young adults: The CARDIA Study. Arch Intern Med.
2002;162(14):1604–10. doi:10.1001/archinte.162.14.1604.
Gillum F, Obisesan TO, Jarrett NC. Smokeless tobacco use and religiousness.
Int J Environ Res Public Health. 2009;6(1):225–31. doi:10.3390/ijerph6010225.
Jabbour S, Fouad FM. Religion-based tobacco control interventions: how
should WHO proceed? Bull World Health Organ. 2004;82(12):923–7.
Reinert B, Campbell C, Carver V, Range LM. Joys and tribulations of faithbased youth tobacco use prevention: a case study in Mississippi. Health
Promot Pract. 2003;4(3):228–35. doi:10.1177/1524839903004003007.
Schorling JB, Roach J, Siegel M, Baturka N, Hunt DE, Guterbock TM, et al. A
trial of church-based smoking cessation interventions for rural African Americans.
Prev Med. 1997;26(1):92–101. doi:10.1006/pmed.1996.9988.
Koenig HG. Religion and mental health. In: Koenig GH, King D, Carson VB,
editors. Handbook of religion and health. Secondth ed. New York: Oxford
University Press; 2012.
Nollen NL, Catley D, Davies G, Hall M, Ahluwalia JS. Religiosity, social
support, and smoking cessation among urban African American smokers.
Addict Behav. 2005;30(6):1225–9. doi:10.1016/j.addbeh.2004.10.004.
Yong HH, Hamann SL, Borland R, Fong GT, Omar M, ITC-SEA project team.
Adult smokers’ perception of the role of religion and religious leadership on
smoking and association with quitting: a comparison between Thai Buddhists
and Malaysian Muslims. Soc Sci Med. 2009;69(7):1025–31. doi:10.1016/j.
socscimed.2009.07.042.
Fan L. Popular religion in contemporary China. Soc Compass. 2003;50:449–57.
doi:10.1177/ 0037768603504004.
Stark R, Liu EY. The religious awakening in China. Rev Relig Res.
2011;52:282–9.
Pew Research Center. More than 600 million in China are religiously
affiliated as Chinese New Year 2013 dawns. Secondary More than 600
million in China are religiously affiliated as Chinese New Year 2013 dawns
2012. http://www.theweeklynumber.com/1/post/2013/02/more-than-600million-in-china-are-religiously-affiliated-as-chinese-new-year-2013-dawns.
html (last accessed April 17, 2014).
Chen Y, Wang J, Weng H, Wang X. History, present situation, and problems
of Chinese psychology of religion. Pastor Psychol. 2012;61(5):641–54.
doi:10.1007/s11089-011-0399-7.
Zeng Y, Gu DN, George LK. Association of religious participation with
mortality among Chinese old adults. Res Aging. 2011;33(1):51–83.
doi:10.1177/0164027510383584.
Zhang W. Religious participation and mortality risk among the oldest
old in China. The journals of gerontology. Ser B Psychol Sci Soc Sci.
2008;63(5):S293–7.
Tierney B, Brown PH. Religion and subjective well-being among the elderly
in China. J Socio-Econ. 2009;38(2):310–9. doi:10.1016/j.socec.2008.07.014.
Wei D, Liu EY. Religious involvement and depression: evidence for
curvilinear and stress–moderating effects among young women in rural
China. J Sci Study Relig. 2013;52(2):349–67. doi:10.1111/jssr.12031.
Liu EY, Koenig HG. Measuring intrinsic religiosity: scales for use in mental
health studies in China - a research report. Ment Health Relig Cult.
2013;16(2):215–24. doi:10.1080/13674676.2012.672404.
National Bureau of Statistics of China. Communiqué of the National Bureau
of Statistics of People’s Republic of China on major figures of the 2010
population census (No. 1 and No.2);National Bureau of Statistics of China
(2011) Communiqué of the National Bureau of Statistics of People’s
Republic of China on major figures of the 2010 population census
(No. 1 and No.2). http://en.wikipedia.org/wiki/Sixth_National_Population_
Census_of_the_People%27s_Republic_of_China (last accessed May
25,2014);2011. http://en.wikipedia.org/wiki/Sixth_National_Population_
Census_of_the_People%27s_Republic_of_China (last accessed May 25,2014).
Raj DES. The use of systematic sampling with probability proportionate to
size in a large scale survey. J Am Stat Assoc. 1964;59(305):251–71.
Kish L. A procedure for objective respondent selection within the household. J
Am Stat Assoc. 1949;44(247):380–7. doi:10.1080/01621459.1949.
Kessler RC, Zaslavsky A, Zheng H, Berglund P, Chiu WT, Demler O, et al.
The US National Comorbidity Survey Replication (NCS-R): design and field
procedures. Int J Methods Psychiatr Res. 2004;13(2):69–92. doi:10.1002/mpr.167.
Baker RP. New technology in survey research: Computer-assisted personal
interviewing (CAPI). Soc Sci Comput Rev. 1992;10(2):145–57.

Wang et al. BMC Public Health (2015) 15:155

Page 9 of 9

39. Kessler RC, Üstün TB. The World Mental Health (WMH) Survey Initiative
version of the World Health Organization (WHO) Composite International
Diagnostic Interview (CIDI). Int J Methods Psychiatr Res. 2004;13(2):93–121.
doi:10.1002/mpr.168.
40. Huang YQ, Liu ZR, Zhang MY, Shen YC, Tsang A, He YL, et al. Mental disorders
and service use in China. New York: Cambridge University Press; 2008.
41. Li Q, Hsia J, Yang G. Prevalence of smoking in China in 2010. N Engl J Med.
2011;364(25):2469–70. doi:10.1056/NEJMc1102459.
42. Wikipedia. List of countries by population;2014. http://en.wikipedia.org/wiki/
List_of_countries_by_population (last accessed June 10,2014)
43. World Bank. Towards a Healthy and Harmonious Life in China: Stemming
the Rising Tide of Non-Communicable Diseases. Washington, D.C: World
Bank; 2011.
44. Barber SL, Borowitz M, Bekedam H, Ma J. The hospital of the future in China:
China’s reform of public hospitals and trends from industrialized countries.
Health Policy Plan. 2014;29(3):367–78. doi:10.1093/heapol/czt023.
45. Yao X. Religious experience in contemporary China. Modern Believing.
2006;47(2):44–61. doi:10.3828/MB.47.2.44.
46. World Health Orgnization. Tobacco Free Initiative Meeting on Tobacco and
Religion. Geneva, Switzerland, 3 May 1999. Report. Geneva: World Health
Organization; 1999. WHO document WHO/NCD/TFI/99.12. 1999.
47. Awa FE. Middle East: religion against tobacco. Tob Control. 2003;12(3):249–50.
doi:10.1136/tc.12.3.249-a.
48. Muhamad N, Mizerski D. The effects of following Islam in decisions about
taboo products. Psychol Mark. 2013;30(4):357–71. doi:10.1002/mar.20611.
49. Koenik HG, Shohaib A. Health and Well-Being in Islamic Societies: Background
Research, and Applications. New York: NY: Springer International; 2014.
50. Yang L, Sung HY, Mao Z, Hu TW, Rao K. Economic costs attributable to
smoking in China: update and an 8-year comparison, 2000–2008. Tob
Control. 2011;20(4):266–72. doi:10.1136/tc.2010.042028.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

