Self-reported respiratory symptoms among students
exposed to second hand smoke (SHS) in academic
institutions in Gaborone: Implications for public health

interventions

Bontle Mbongwe!, Matlhogonolo Nkatogang?, Roy Tapera!, Patience Erick’, Tshephang Tumoyagae', Tshenkego Molefe!,

Baemedi M. Letsholo?

Department of Environmental Health, School of Public health, University of Botswana, Gaborone, Botswana

Department of Environmental Health, School of Public Health, University of Botswana, Private Bag UB00712, Plot 4775 Notwane Rd., Gaborone,

Botswana. Email: mbongwe@ub.ac.bw

students, respiratory symptoms, second hand smoke, current tobacco smoke, academic institution

15 October 2022,
Public Health Toxicol. 2022;2(4):20
https://doi.org/10.18332/pht/157596

18 December 2022,

Tobacco smoking and the resultant second
hand smoke (SHS) are recognized risk factors for acute
and chronic respiratory illness. Studies have reported an
increasing smoking prevalence among university students
across all levels of study. This study assessed SHS and self-
reported respiratory symptoms among students in three
academic institutions in Gaborone, Botswana.

A cross-sectional survey was carried out among
students aged 218 years in three randomly selected
universities in March 2019. Smoking status, exposure to
SHS in the past 30 days and respiratory symptoms were
assessed. Logistic regression was used to analyze respiratory
symptoms among non-smoking students.

Out of 450 students, current tobacco smoking was
reported by 142 (32%) participants with males 97 (68%)
smoking the most. Exposure to SHS was highest at school

Tobacco smoke has been identified as a toxic mixture of
chemicals that cause diseases such as lung cancer, heart
diseases and other preventable serious ailments!?3. The
burden of disease from second hand smoke (SHS) is
estimated to contribute 0.7% of the total disease burden
deaths due to ischemic heart disease, adult asthma, and lung
cancer as well as deaths due to lower respiratory infections
(LRI) among children particularly in low-income countries*.

21 December 2022

(417; 93%) followed by public places (402; 89%) and home
(217; 48%). Non-smokers exposed to SHS were 1.6 times
(OR=1.64; 95% CI: 1.35-1.99) more likely to experience
respiratory symptoms and 1.9 times (AOR=1.91; 95% CI:
1.55-2.35) more likely to have headaches compared to
non-smokers not exposed. Non-smokers were 3.6 times
(AOR=3.58; 95% CI: 2.50-5.11) more likely to feel irritated
by tobacco particles in a place or car within which someone
previously smoked, than non-smokers not exposed.
Exposure to SHS and self-reported respiratory
symptoms are high. Non-smokers exposed to SHS were
more likely to report respiratory symptoms and irritation
compared to non-smokers not exposed. Further research
is recommended to inform strengthening policies and
strategies to reduce exposure to SHS in academic institutions.

Exposure to tobacco before birth and postnatal SHS has
been linked with poor cognition in children®. Studies have
further suggested that adolescent cognition was associated
with SHS exposure during adolescence®. This is a result of
carbon monoxide in tobacco smoke binding with hemoglobin
to form carboxyhemoglobin in the blood, therefore depleting
oxygen supply to the brain and resulting in adverse effects on
the brain’. Recent research continues to confirm the harmful
effects of tobacco smoke on academic performance. Students

Published by European Publishing. © 2022 Mbongwe B. et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution
NonCommercial 4.0 International License. (http://creativecommons.org/licenses/by-nc/4.0)

Public Health Toxicol. 2022;2(4):20
https://doi.org/10.18332/pht/157596



regularly exposed to tobacco smoke are more likely to report
poor academic performance compared to students who are
not exposed?®. Exposure to tobacco smoke causes direct harm
to non-smokers violating non-smoker’s right to health and
clean air.

The threat posed by tobacco use and exposure to tobacco
smoke has compelled developed countries to strengthen
legislation and policy on tobacco control to protect public
health. In response to increased regulation in developed
countries, the tobacco industry has shifted its attention to
poorer developing regions in Africa, Asia, Eastern Europe,
and Latin America®!® and Botswana has not been spared.
There is an increasing market for tobacco products targeted
at young children and the youth!!!%. The World Health
Organization (WHO) interprets the right to health to mean
that governments must generate conditions in which
everyone can be as healthy as possible. Governments,
therefore, have a legal obligation to ensure that the public
right to health is not deprived by the tobacco industry. This
is only achievable through regulating the industry through
enactment of appropriate policies and programs!+¢. While
many college students smoke, little is known about their
exposure to passive smoking!’. Even though we have not
come across studies on tertiary students’ exposure to passive
smoke in Botswana, there is evidence that 78.9% of college
students in Africa are exposed to passive smoking!®*,

This study assessed the prevalence of smoking among
university students, exposure to SHS and related respiratory
symptoms among non-smoking students in three academic
institutions in the City of Gaborone, Botswana. Further, the
study assessed students’ attitudes towards tobacco control
policies in their respective institutions.

This cross-sectional study was undertaken in three
academic institutions in Gaborone, Botswana, in March
2019. A total of 450 randomly selected undergraduate
students from the faculties of Business, Engineering and
Technology, Humanities, Health Sciences and Social Sciences
were invited to take part in the study. A self-administered
questionnaire was used to collect data from students in each
institution. Questionnaires were anonymously answered
with consent sought from participants. The study obtained
ethical clearance from the Ministry of Health and Wellness
Review Board, and upon attainment of ethical clearance,
permission to access the three institutions was sought from
the respective university management departments.

To determine the validity of each question in the
study protocol, a pilot study was carried out among 40
environmental health students who were later excluded
from the main study. Demographic questions such as religion,
nationality, program of study and marital status were
deleted from the original questionnaire to reduce the length
of the questionnaire. Further, a question to assess student
satisfaction with policy implementation was added to the

final questionnaire.

In recognition of the increasing co-use of marijuana and
tobacco including marijuana use in tobacco products or
smoked marijuana mixed with smokeless tobacco?*?%, current
tobacco smoking was defined in this study as those who
answered yes to the question: ‘In the past 30 days, have you
ever used any of tobacco products (e.g. cigarette, marijuana,
etc.), even if it was just a puff?’.

To measure SHS exposure, participants were asked the
question: ‘In the past 30 days, how often do you get exposed
to tobacco smoke at home, in the school and other public
areas such as bars, restaurants, etc.. The responses for each
question were then categorized into: never, 1-6, 7-14, 15-
20 and >20 days. Respiratory symptoms experienced due to
exposure to other people’s exposure to tobacco smoke were
measured by asking questions: ‘Have you ever coughed or
experienced flu-like symptoms after exposure to smoke from
other people’s cigarettes?, and ‘Have you ever had headaches
after exposure to smoke from other people’s cigarettes?’.

We used SPSS version 27 to analyze the data. Prevalence
of SHS exposure at home, school and public places
as separate and combined variables were calculated.
Descriptive results were expressed as frequency (n),
percentage (%), and mean with standard deviation (SD).
Logistic regression was used to estimate the likelihood that
a student was exposed to SHS and to obtain adjusted odds
ratios (AORs) of respiratory symptoms for exposure to SHS
in non-smoking students exposed, and non-smoking students
not exposed.

A total of 450 undergraduate students participated in the
study with 226 (50.2%) males. The mean age of students
was 21.3 years (SD=2.6). About two-thirds of students lived
off campus. Most students were in the Faculties of Business
(28%) and Engineering and Technology (27.6%), with
Faculty of Social Sciences having the smallest representation
of 11% (Table 1).

In all, 142 students (32%) were current tobacco smokers
(Table 2). Out of these, 97 (68%) were males. Current
tobacco smoking was more prevalent among students in year
three (30.3%) followed by students studying Humanities
(23.2%). More students living off campus (58.5%) were
current smokers than those living on campus (41%). Health
Sciences students reported the least current tobacco use
(4.9%).

Overall, exposure to SHS among males and females on any
number of days was reported at school (417; 93%) followed
by public places and the home environment with 402 (89%)
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and 217 (48%), respectively. Only 33 (7%) of students
reported having never been exposed to SHS in public places,
the school or home environments. Table 3 shows that out of
the 417 SHS exposed students, most (170; 41%) reported
exposure for >20 days in the school environment and public
places (155; 37.2%). Exposure to SHS for 1-6 days in the last
month among males and females was 109 (24%), 105 (25%)
and 103 (25%) in the school environment, at home and in
public places, respectively.

Of the 170 students reporting exposure to SHS for >20
days, 104 (61%) resided off campus compared to 66 (39%)
residing on campus. Out of the 417 (93%) students who
reported exposure to SHS on any number of days whilst on
the school environment, 120 (29%) were from the Faculty
of Engineering and Technology, followed by Business at 115
(28%) and Humanities at 82 (20%). The least exposure was
reported by students from the Faculty of Social Sciences (47;
11%).

Table 4 shows that students who did not smoke were 1.6
times more likely to have ever coughed or experienced flu-
like symptoms after exposure to smoke from other people’s
cigarettes compared to other non-smokers who were not
exposed (AOR=1.64; 95% CI: 1.35-1.99, p<0.001). Non-
smokers were also 1.9 times more likely to have headaches

Table 1. Demographic characteristics of the study

population (N=450)

Gender
Male
Female
Faculty
Business

Engineering and
Technology

Humanities
Health Sciences
Social Sciences
Level of study
Year 1

Year 2

Year 3

Year 4
Residence

Off campus

On campus

Table 2. Prevalence of current tobacco use among students (N=450)

Gender

Male 97 (68.3)
Female 45 (31.7)
Total 142 (100)
Faculty

Business 44 (31.0)
Engineering and Technology 43 (30.3)
Health Sciences 7 (4.9)
Humanities 33(23.2)
Social Sciences 15 (10.6)
Residence

On campus 59 (41.5)
Off campus 83 (58.9)
Level of study

Year 1 32 (22.5)
Year 2 31 (21.8)
Year 3 43 (30.3)
Year 4 36 (25.4)

129 (41.9)
179 (58.1)
308 (100)

82 (26.5)
81 (26.3)
55 (17.9)
55 (17.9)
35 (11.4)

108 (35.1)
200 (64.9)

77 (25.0)
74 (24.0)
68 (22.1)
89 (28.9)
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226
224

126
124

88
62
50

109
105
111
125

283
167

50.2
49.8

28.0
27.6

19.6
13.6
11.1

24.2
283
24.7
27.8

62.9
37.1

226 (50.2)
224 (49.8)
450 (100)

126 (28.0)
124 (27.5)
62 (13.8)
88 (19.6)
50 (11.1)

167 (37.1)
283 (62.9)

109 (24.2)
105 (23.3)
111 (24.7)
125 (27.8)



after exposure to smoke from other people’s cigarettes
compared to non-smokers who were not exposed (AOR=1.91;
95% CI: 1.55-2.35, p<0.001). In addition, non-smokers
were 3.6 times more likely to feel irritated by the tobacco
particles they could inhale in a place or car in which someone
previously smoked, compared to other non-smokers not
exposed (AOR=3.58; 95% CI: 2.50-5.11, p<0.001).

Table 4 shows that smokers were 38% less likely to report
that they ever coughed or experienced flu-like symptoms
after exposure to smoke from other people’s cigarettes
compared to smokers who were not exposed to smoke from
other people’s cigarettes (AOR=0.62; 95% CI: 0.49-0.77,
p<0.001). Smokers were 43% less likely to report having

Table 3. Current exposure to SHS in public places, the home and school environment (N=450)

Public places

Gender

Male 15 (31.2) 54 (52.4)
Female 33 (68.8) 49 (47.6)
Total 48 (100) 103 (100)
Home environment

Gender

Male 112 (48.1) 50 (47.6)
Female 121 (51.9) 55 (52.4)
Total 233 (100) 105 (100)
At school

Gender

Male 12 (36.4) 52 (47.7)
Female 21 (63.6) 57 (52.3)
Total 33(100) 109 (100)
Faculty

Business 11 (33.3) 32(29.4)
Engineering and 4(12.1) 36 (33.0)
Technology

Health Sciences 927.3) 13 (12.0)
Humanities 6(18.2) 14 (12.8)
Social Sciences 3(9.1) 14 (12.8)
Total 33 (100) 109 (100)
Residence

On campus 17 (48.5) 29 (26.6)
Off campus 16 (51.5) 80 (73.4)
Total 33 (100) 109 (100)
Level of study

Year 1 7 (21.2) 34 (31.2)
Year 2 5(15.2) 32(29.3)
Year 3 9 (27.3) 21 (19.3)
Year 4 12 (36.3) 22 (20.1)
Total 33 (100) 109 (100)

35 (51.5) 44 (57.9) 78 (50.3)
33 (48.5) 32 (42.1) 77 (49.7)
68 (100) 76 (100) 155 (100)
28 (62.2) 6 (46.2) 30 (55.6)
17 (37.8) 7 (53.8) 24 (44.4)
45 (100) 13 (100) 54 (100)
38 (50.0) 39 (62.9) 85 (50.0)
38 (50.0) 2337.1) 85 (50.0)
76 (100) 62 (100) 170 (100)
18 (23.7) 11 (17.7) 54 (31.8)
23 (30.3) 16 (25.8) 45 (26.5)
15 (19.7) 14 (22.6) 11 (6.5)
13 (17.1) 16 (25.8) 39 (22.9)
7(9.2) 5(8.1) 21(12.3)
76 (100) 62 (100) 170 (100)
25 (32.9) 30 (48.4) 66 (38.8)
51 (67.1) 3251.6) 104 (61.2)
76 (100) 62 (100) 170 (100)
14 (18.4) 10 (16.2) 44 (25.9)
14 (18.4) 11 (17.7) 43 (25.3)
16 (21.1) 18 (29.0) 47 (27.6)
32 (42.1) 23 (37.1) 36 (21.2)
76 (100) 62 (100) 170 (100)
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Table 4. Relationship between self-reported respiratory symptoms and exposure to SHS among non-smokers and

smokers

Coughed or experienced flu-like symptoms

Exposed to SHS 1.64 (1.35-1.99) 0.001 0.62 (0.49-0.77) 0.001
Not exposed (Ref.) 1 1

Have headaches

Exposed to SHS 1.91 (1.55-2.35) 0.001 0.57 (0.46-0.71) 0.001
Not exposed (Ref.) 1 1

Feel irritated

Exposed to SHS 3.58 (2.50-5.11) 0.001 0.65 (0.56-0.75) 0.001
Not exposed (Ref.) 1 1

headaches after exposure to smoke from other people’s
cigarettes compared to smokers who were not exposed
(AOR=0.57; 95% CI: 0.46-0.71, p<0.001). In addition,
smokers were 35% less likely to report feeling irritated by
the tobacco particles they could inhale in a place or car in
which someone previously smoked, compared to smokers
not exposed (AOR=0.65; 95% CI: 0.56-0.75, p<0.001).

Further analysis showed that students who stayed on
campus were 35% less likely to have ever coughed or
experienced flu-like symptoms after exposure to tobacco
smoke from other people’s cigarettes than those who stayed
off campus (AOR=0.65; 95% CI: 0.44-0.96, p<0.05). Students
staying off campus were 1.5 times more likely to have ever
coughed or experienced flu-like symptoms after exposure to
smoke from other people’s cigarettes (AOR=1.53; 95% CI:
1.04-2.26, p<0.05).

The Supplementary file table reports student views on
exposure to SHS. Most (321; 71%) students believed that
exposure to SHS may increase their chance of developing
cancer, with the majority of female students having this
view (167; 75%). About a quarter (26%) did not know if SHS
may or may not increase their chance of developing cancer.
Both males (43%) and females (39%) did not know if SHS
exposure may affect their academic performance.

A total of 215 students (48%) reported that their schools
have anti-smoking policies. On the other hand, 203 (45%)
reported that they were not satisfied with the enforcement
of anti-smoking policies in their institutions, with only 16%
(75) reporting that they were very satisfied. Over 50% (252)
of students would support a total ban on smoking in their
school premises.

Students who smoke were 93% less likely to support a
smoke-free campus than non-smokers (AOR=0.067; 95% CI:

0.040-0.11, p<0.001). Alcohol drinkers were 81% less likely
to support a smoke-free campus than non-alcohol drinkers
(AOR=0.19; 95% CI: 0.13-0.29, p<0.001).

Increasingly, research continues to show that exposure to
SHS places the public at increased risk for premature death,
ill-health, and many other undesirable effects'?. Worldwide,
over 40% of men smoke tobacco. On the other hand,
approximately 44% of youths are exposed to tobacco smoke
at home and 47% are reported to have at least one parent
who smokes?®. This study assessed SHS exposure in three
academic institutions in Botswana. Our findings revealed
that 32% of students were current smokers, almost twice the
national prevalence of 17.6% among adults aged 215 years
currently using tobacco? and in studies elsewhere?-?’. Our
results are, however, similar to more recent studies where
the prevalence of smoking among medical students ranged
from 28% in Germany to 31% in Italy?®. Our study also
has similarities with a study carried out among university
students in Jordan where current smoking was reported at
35% with more males than females smoking?’. Young adults
elsewhere have previously been reported to smoke at rates
higher than any other age group®® because of the aggressive
marketing tactics for tobacco products by the tobacco
industry3!,

Our findings revealed an alarmingly high prevalence of
SHS exposure in the school environment compared to public
places and the home environment. The findings are slightly
higher than those of Wolfson et al.}” who found that 83% of
students were exposed to SHS in the past seven days.

Most students believe exposure to SHS may increase their
chance of developing cancer. However, a significant number
of students did not know. This is a cause for concern as more
students may stay around smokers therefore increasing their
exposure to harmful tobacco smoke. Even more concerning
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is that a large proportion of students did not know SHS
exposure may affect their academic performance. One study
found that students exposed to SHS at home for 1-4 and 5-7
days a week were 14% and 28% more likely to report poor
academic performance, respectively, compared to students
who were not exposed to SHS®. It is crucial therefore, that
academic institutions invest in awareness-raising initiatives
on the harms caused by exposure to tobacco moke. It is
further proven that SHS exposure during adolescence
affects cognitive abilities® and academic performance®??32,
Exposure to SHS causes direct harm to non-smokers violating
non-smokers’ right to health and clean air. Almost half the
students in our study reported that they were not satisfied
with the enforcement of anti-smoking policies in their
schools, with <20% reporting that they were very satisfied.

This study revealed that more than half of respondents
would support a smoking ban especially non-smokers and
females. This was similar to the findings of other studies®*3*,
which concluded that non-smokers and females were the
strongest supporters for a complete ban on smoking in
universities. In contrast, one study found a large number of
smokers in support of a smoking ban in universities®®. The
variance may be due to the difference in samples, as their
study sample included staff and students.

The school environment is the primary source of exposure
for tertiary students followed by public areas. Students’
right to health and clean air is compromised. There is
strong support for a smoke-free policy by students in line
with the developing trends elsewhere®>*. We recommend
the promotion of culturally tailored programs targeting
especially males and non-smokers to prevent tobacco use.

This study has limitations. First, it relied on self-report
and therefore, respondents may not recall their behaviors
accurately, like in all other self-report studies. Further,
we acknowledge that some of the questions in the study
assessing the relationship between self-reported respiratory
symptoms and exposure to SHS could be seen as ‘leading
questions’, and therefore could have been quantified
independently from SHS. The definition of ‘current tobacco
smoking’ in our study included marijuana. There is a
developing trend showing that smokers often use marijuana
in combination with cigarettes, e-cigarettes, and smokeless
tobacco?*?2, Further research should analyze different
exposures independently, for a better understanding of the
different impacts.

The high prevalence of smoking among students calls for
the urgent provision of smoking cessation and treatment
programs in academic institutions. The creation of smoke-
free campuses as well as enforcement of such policies is
urgently needed to protect the health of all students and
preserve their right to health and life. The findings in our

study support the creation of public initiatives to support the
enforcement of smoking restriction. However, enforcement
efforts must be coupled with smoking cessation programs
that would promote a smoke-free environment for the
benefit of the whole population.
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