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Abstract

Introduction: The university period is often characterized as a critical period of vulnerability for smoking
habit initiation.

Objective: The purpose of this cross-sectional study was to assess the relationship between religiosity
and smoking among undergraduate students on health sciences courses.

Methods: A total of 336 students on four health sciences courses (occupational therapy, speech therapy,
nutrition, and physiotherapy) completed a cigarette smoking questionnaire along with the Duke University
Religion Index.

Results: Smoking prevalence was 8.3% among females and 12.7% among males. Prevalence among
students who do not have a religion, but do believe in God, was higher than among those who do have
a religion (16.3 and 6.3%, respectively). Organizational religious activity has a significant effect on
smoking status.

Conclusion: The students have health habits that are not only motivated by the technical knowledge
acquired on their undergraduate courses, since there was a possible influence of social norms stimulated

by religious institutions on their attitudes, knowledge and practices in health.
Keywords: Religion and medicine, students, health occupations, smoking, healthy lifestyle.

Introduction

Age-standardized prevalence of daily smoking
in 2015 among the overall Brazilian population was
estimated at 8.2% among females and 12.6% among
males.! These percentages are relatively low when
compared with those reported in countries such as
Portugal (12.7 and 24.9%, respectively), Spain (18.6
and 25.6%), Switzerland (16.5 and 21.9%), and
Argentina (14.6 and 21.1%), but similar to those found
in the United States (11.7 and 14.4%).* Although Brazil
has experienced a large decline in smoking prevalence

due to tobacco control interventions implemented in the
last few decades,? the direct annual cost of smoking to
the public healthcare system is nonetheless estimated
at 6.3 billion US dollars (at the prevailing exchange rate
in 2019).2

The university period is often characterized as a critical
period of vulnerability for smoking habit initiation.*®
Smoking habits of students on health science courses
deserve special consideration, since they presumably
have reasonable knowledge about the harmful effects of
tobacco and will become behavioral models, conveying
the basic concepts of health into the community.>”
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In Brazilian studies that have been carried out in
populations of undergraduate health sciences students,
the smoking habit is found to be more prevalent among
male students and is associated with variables such as
the course semester attended, alcohol consumption,®®
and use of antidepressants or anxiolytics.®

One factor that can protect university students from
risky behaviors such as smoking is religiosity, as shown
in a recent Iranian study.'* A number of other studies
have also suggested that religiosity is associated with
smoking habits in students from different cultural
and ethnic backgrounds. For example, Nabipour et
al.'2 observed that waterpipe smoking has grown in
popularity among youth and adolescents in Iran, but
that religious observance may play a protective role
in lowering waterpipe usage among Iranian university
students. Isralowitz et al.!?* found evidence that female
Israeli college students who were more religious
reported lower use of tobacco, alcohol, and other drugs.
Pule et al.'* showed that intrinsic religiosity had effects
on health risk behaviors, including smoking, among
black university students in Limpopo, South Africa.

Considering university students, not much is known
about religiosity’s protective role against smoking in the
Brazilian context. In 2009, a population-based study
entitled “First nationwide survey on the use of alcohol,
tobacco and other drugs among college students in the
27 Brazilian state capitals” showed that use of tobacco
was higher among students who did not attend religious
groups or attended occasionally than among those
attending religious services at least once a month.*®
However, this study and others®>7:'516 only considered
religious affiliation and religiousinvolvementas outcomes
related to religiosity, but did not include other important
dimensions, such as intrinsic religiosity. Therefore,
the present cross-sectional study aims to investigate
the prevalence of tobacco smoking and dimensions of
religiosity measured by the Duke University religion
index (DUREL) among undergraduate health sciences
students at a Brazilian public university.

Methods

Participants and procedure

The study was conducted at the Ribeirdo Preto
campus of the Universidade de Sao Paulo, in Southeast
Brazil, from August to November of 2018. Students
on four health sciences courses (occupational therapy,
speech therapy, nutrition, and physiotherapy) were
interviewed in their classrooms during school hours
with their teachers’ permission. Exclusion criteria were
not adopted, in order to represent the full diversity of
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the characteristics of the student population. A printed
questionnaire was used to collect data. All students
gave their informed consent, and the study protocol
was approved by the ethics committee at the Faculdade
de Medicina de Ribeirdo Preto.

Instruments

The DUREL was used to measure religiosity.!” This
five-item instrument assesses the following dimensions
of religiosity: organizational religious activity (ORA),
non-organizational religious activity (NORA), and
intrinsic religiosity (IR).'®* ORA refers to participation
in formal activities of religious institutions and it is
measured on a 6-point Likert type scale by asking the
question: “How often do you attend church or other
religious meetings?” NORA refers to religious activities
performed in private and it is measured by asking
the question: “How often do you use your time in
religious activities, such as prayer, meditation, reading
scriptures, etc.)?” IR is measured by three questions,
related to the presence of God as experienced in the
lives of people, the relation between religious beliefs
and approach to life, and the effort to live religion in
all aspects of life. An IR subscale is then obtained by
summing the answers to these three items. Possible
scale scores on the ORA and NORA dimensions range
from 1 to 6, and the IR dimension score ranges from
3 to 15, reflecting lowest to highest religiosity scores,
respectively. The Brazilian Portuguese version of DUREL
has been validated in different populations.”:*°

Self-perception of religiosity was measured by the
question: “Are you a religious person?,” with the following
response options: very religious, moderately religious, a
little religious, and not at all religious. Participants were
classified into current cigarette smokers, ex-smokers,
and those who had never smoked.

Statistical analysis

Multinomial logistic regression was used to estimate
sex and age-adjusted odds ratios (OR) for the relationships
between smoking status (current smokers, ex-smokers,
or students who had never smoked) and the categories
of independent variables (sex, age groups, graduation
course, self-perception of health, religion affiliation, and
self-perception of religiosity). Sloan et al.?® emphasize
that variables such as age and sex play a fundamental
role in the association between religion and health
outcomes and failure to control for these characteristics
can lead to biased measures of association. Statistical
regression models were therefore used to control for
possible confounding effects of sex and age. Adjusted
OR were obtained with their respective 95% confidence
intervals (95%CI), so that intervals that do not include



the value 1 indicate a significant association between the
correspondent variable and smoking status (similar to p
< 0.05). The VGAM library for R software, version 3.6.2
(R Foundation for Statistical Computing, Vienna, Austria)
was used to fit multinomial logistic regression models.
Regression models based on the beta-binomial
distribution?! were used to assess associations between
the three DUREL religiosity dimensions and smoking
status, considering age as a covariate. These models
are useful for comparing means of discrete variables,
assuming non-negative integers from a finite set (such
as the DUREL scores). This analysis was stratified by
sex because of known differences between women and
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men in the measures obtained from DUREL. The gamlss
library for R software was used for estimation and
diagnosis of the beta-binomial regression models.??

Results

The total sample comprised 336 students (83.4%
female) who agreed to participate in the research. The
non-response rate was 40.5%. Smoking prevalence was
8.3% among females and 12.7% among males.

Table 1 shows OR estimates for the relationships
between smoking status and some respondents’

Table 1 - Prevalence of current and past smoking by students’ characteristics (n = 336)

Smoking status (%)

Smokers versus Ex-smokers versus

Current cigarette Ex- Never never smoked never smoked
n¥* smokers smokers smoked OR1 (95%CI)" OR2 (95%CI)"
Sex
Women 277 8.3 9.0 82.7 Reference Reference
Men 55 12.7 9.1 78.2 1.6 (0.64-3.9) 1.1 (0.3-2.9)
Age group (years)
18-20 163 8.6 11.0 80.4 Reference Reference
21-25 150 10.0 7.3 82.7 1.1 (0.4-2.3) 0.6 (0.2-1.4)
25 or over 15 13.3 6.7 80.0 1.6 (0.3-7.9) 0.6 (0.1-5.3)
Undergraduate course
Physiotherapy 138 6.5 7.2 86.2 Reference Reference
Occupational therapy 40 7.5 12.5 80.0 1.5 (0.3-5.9) 1.8 (0.5-5.8)
Nutrition 74 8.1 9.5 82.4 1.1 (0.3-3.4) 1.4 (0.5-3.9)
Speech therapy 84 15.5 9.5 75.0 3.1 (1.2-7.8)* 1.5 (0.5-4.0)
Self-perception of health
Good 260 7.7 7.3 85.0 Reference Reference
Regular 71 14.1 14.1 71.8 2.3 (0.9-5.4) 2.5(1.1-5.8)*
Has a religion
Yes 239 6.3 7.5 86.2 Reference Reference
No, but believes in God 49 16.3 18.4 65.3 3.3 (1.3-8.5)* 3.4 (1.3-8.2)°
Atheist 23 13.0 0 87.0 § 5
Agnostic 23 21.7 8.7 69.6 3.7 (1.1-11.9)* 1.3 (0.2-6.4)
Religious affiliation
Catholic 143 4.9 7.7 87.4 Reference Reference
Evangelical 47 6.4 2.1 91.5 1.3 (0.3-5.0) 0.3 (0.1-2.1)
Spiritist 43 7.0 9.3 83.7 1.5 (0.3-6.1) 1.3 (0.3-4.2)
Are you a religious person?
Very religious 25 4.0 4.0 92.0 Reference Reference
Moderately religious 168 6.5 8.9 84.5 1.7 (0.2-14.0) 2.4 (0.3-19.3)
A little religious 72 13.9 8.3 77.8 3.9 (0.4-32.3) 2.4 (0.2-21.3)
Not at all religious 69 11.6 11.6 76.8 2.6 (0.3-23.0) 3.0 (0.4-29.2)

95%CI = 95% confidence interval; OR = odds ratio.
* Some totals do not sum to 336 due to missing observations.

" Sex and age-adjusted odds ratios obtained using multinomial logistic regression models.

“p < 0.05.

5 OR was not calculated due to a zero frequency in the cross-table.
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characteristics. We did not find evidence of associations
between smoking status and sex, age groups, religion
affiliation, or self-perception of religiosity (all of the
corresponding 95% confidence intervals include the
value 1). Smoking prevalence was highest among
Speech Therapy students (15.5%). Ex-smokers have
worse self-perceived health. The proportion of smokers
among students who do not have a religion, but
do believe in God was higher than the proportion of

smokers found among those who do have a religion
(16.3 and 6.3%, respectively). The highest proportion
of smokers was found among agnostics (21.7%).

Table 2 shows means and standard deviations (SD)
for the dimensions ORA, NORA, and IR, according to
smoking status. We found that women who had never
smoked tended to have higher mean scores for ORA
and IR than women who currently smoke.

Table 2 - Means and standard deviations for ORA, NORA, and IR subscales of the DUREL, according to students’ smoking status (n = 336)

Women Men
n Mean (SD) n Mean (SD)

ORA

Current smokers 22 2.77 (1.27) 7 2.00 (1.29)

Ex-smokers 25 3.00 (1.50) 5 2.60 (1.67)

Never smoked 229 3.41 (1.47)* 43 2.58 (1.42)
NORA

Current smokers 22 3.05 (1.70) 7 1.57 (1.51)

Ex-smokers 25 3.28 (1.79) 5 3.20 (2.17)

Never smoked 229 3.56 (1.67) 43 2.33 (1.67)
IR

Current smokers 22 8.23 (3.73) 7 8.43 (3.21)

Ex-smokers 25 10.12 (3.23) 5 8.00 (3.67)

Never smoked 229 10.36 (3.53)* 43 7.63 (3.76)

DUREL = Duke University Religion Index; IR = intrinsic religiosity; NORA = non-organizational religious activity; ORA = organizational religious activity; SD =

standard deviation.

* Statistically significant differences from the reference group (current smokers) according to an age-adjusted beta-binomial regression model are marked with

an asterisk.

Discussion

The smoking prevalence rates observed in the
present study (8.3% among females and 12.7% among
males) are close to the age-standardized prevalence
rates of daily smoking among the overall Brazilian
population (respectively, 8.2 and 12.6%).* In other
studies, the smoking prevalence among Brazilian
undergraduate students studying health sciences varies
over a very wide range: 3.1% in the Federal District,®
3.2% in Northeast Brazil,® 5.7% in Campina Grande
(Northeast region),® 8.9% in Recife (Northeast region),”
and 21.1% in Varzea Grande (Mid-West region).® These
regional differences suggest that smoking habits may
be strongly associated with cultural and social factors.

Table 1 shows a lower smoking prevalence among
students who have a religion (6.3%) than among
those who do not have a religion, but do believe in
God (16.3%), and this percentage is similar among
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atheists (13.0%). Table 2 shows a significant effect of
ORA on smoking status, but there is no evidence of
a NORA effect on smoking. These results suggest that
it is not belief in God that has an effect on smoking,
but the fact of belonging to a religious association. In
addition, our results do not show significant differences
in smoking prevalence between Catholics, Evangelicals,
and Spiritists.

As pointed by Gryczynski & Ward,?® the relationship
between religiosity and substance use is complex,
nuanced, and remains only partially understood.
Since the results of the present study suggest that
organizational religious activities may play a more
important role in the relationship between religiosity
and smoking than faith, belief, and other aspects
internal to the students, it is recommended that future
studies in this field examine the role of mediating and
moderating variables in order to shed light on this
question. Assuming a religious home environment, the



perceived disapproval of smoking from parents and
from a social network based on members of a religious
institution can strongly mediate the relationship between
religiosity and cigarette use. Although studies have
suggested that people with higher religious attendance
would benefit from social support, well-being, less
depressive symptoms, and meaning and would be more
committed to healthy behaviors, including less tobacco
consumption,?*2?> our hypothesis does not consider the
religion itself as an influence on the individual, rather
the social norms stimulated by the different religious
organizations.

Although a number of studies have reported
significant associations between religious variables and
smoking among Brazilian health sciences students,>'°
their primary focus was not on religion and religiosity.
Sloan & Bagiella?® cautioned that conclusions from
articles not explicitly about religion and health could
be biased, since the correspondent analyses tend
to lack controls for confounders and covariates.
VanderWeele?” also exposed the need for extensive
control of confounding factors in studies about the
effects of religion on health, in addition to highlighting
the importance of longitudinal designs and large sample
sizes as fundamental criteria for assessing evidence
for causality. In this regard, although the present
study is focused on religious involvement, two major
limitations should be mentioned. The first limitation is
that the cross-sectional design makes it impossible to
verify causal relations between variables. The second
limitation concerns the fact that the relationship
between religiosity and smoking was only controlled
for sex and age. Results were not controlled for other
potential confounders such as income, social support,
depressive symptoms, ethnicity, socioeconomic status,
or health status.? However, the data were obtained from
a specific sample of students at a public university and
we believe that this group is relatively homogeneous
with respect to cultural and socioeconomic levels, which
to some extent can reduce confounding effects.

This study has other limitations. It was conducted
with students from a single university in Southeast
Brazil. Additional information such as previous religious
affiliations and how long the students have been
professing their current religion were not captured.
Despite these shortcomings, the results provide
evidence of an influence of affiliation on the students’
health practices, showing that a lifestyle motivated by
religious concerns tends to strongly influence smoking
habits. The importance of these results is related to
the fact that a number of students studying healthcare
subjects have health habits that are not exclusively
motivated by the technical knowledge acquired in their
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undergraduate courses, since there is possibly a strong
influence from social norms stimulated by religious
institutions on their health attitudes, knowledge, and
practices. This fact should be considered in the design
of institutional programs aimed at reducing the number
of smokers.
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