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ABSTRACT

INTRODUCTION The deleterious health effects of tobacco
smoking on mental health and other components of
overall wellbeing have been well documented. Though
the side effects of electronic cigarettes (ECs) need further
investigation, ECs are widely gaining popularity and are
chiefly marketed as a safer alternative to conventional
cigarette smoking. This study assessed the predictors of
electronic cigarette use as well as its association with mental
health among residents of Lagos state, Nigeria.

METHODS This was a cross-sectional study which
employed the use of a validated interviewer-administered
questionnaire, among participants aged =18 years. The
survey had six sections: sociodemographic information,
smoking and lifestyle characteristics, the Generalized
Anxiety Disorder-7 (GAD-7), knowledge and attitude about
e-cigarettes, the Patient Health Questionnaire-9 (PHQ-
9), and Susceptibility to smoking cigarettes. Bivariate and
multivariate logistic regression analysis was done using
sociodemographic variables and clinical variables, to identify
factors associated with poor knowledge, negative attitude,
and predictors of e-cigarette use. A p<0.05 was considered

INTRODUCTION

Tobacco use is the leading preventable cause of morbidity
and mortality in the world, with over 8 million global deaths
annually attributed to tobacco use!. Tobacco cigarette
smoke contains more than 7000 compounds, many of
which are known toxic and carcinogens. Compared to non-
exposed individuals, regular and prolonged exposure to
tobacco cigarette smoke is associated with a significantly
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significant.

RESULTS Data from 898 participants were analyzed; the
respondents were predominantly male (65.1%) and the
mean age was 33.00 + 18.38 years. A total of 117 persons
(13.1%) were electronic cigarette (EC) users, and the mean
duration of EC use was 11.99 £14.25 months. Amongst
EC users, the factors associated with use were socializing
(30.8%) and conventional tobacco smoking cessation
(15.4%). The majority (56.2%) of the study participants had
good knowledge of ECs while 52.9% had a negative attitude.
There was a significant association (p<0.05) between poor
knowledge and negative attitude about ECs use, cigarette
smoking, alcohol drinking, and susceptibility to smoking.
Depression was also a strong predictor of e-cigarette use.
coNcLUsIONS This study found that cigarette smoking, alcohol
consumption and susceptibility to smoking cigarettes and
depression were strong predictors of EC use. Policymakers
in Nigeria should consider forging policies which aim at
ensuring correct information dissemination on ECs in the
media, and discourage the use of ECs by social vapers.

increased risk of developing cancers, chronic obstructive
pulmonary disease (COPD), coronary heart disease, stroke,
and infectious diseases? Estimates suggest 5.7% of global
health expenditure is directed towards smoking-attributable
diseases, and the total economic cost from smoking has been
calculated to amount to almost 2% of the world’s entire gross
domestic product (GDP)3.It also hits the world’s poorest the
hardest, as research indicates tobacco is driving increases in
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health inequalities in nations with the most enduring rates
of smoking*. At a global level, disadvantaged smokers aged
35-69 years have been shown to have far higher mortality
rates than others®.

Electronic nicotine delivery systems (ENDS) or
e-cigarettes (EC) are battery-powered devices that generate
an aerosol, typically containing nicotine, for inhalation.
Vigorous debate in the public sphere and scientific literature
concerns the potential for ENDS as a safer alternative to
tobacco cigarettes for smokers unable or unwilling to quit
or for use as a cessation aid®. Proponents argue that ENDS
are appealing to smokers as a harm-reduction tool because
they mimic cigarettes in appearance, method of inhalation,
production of smoke-like aerosol, and taste, and are likely
safer than tobacco cigarettes. E-cigarette smoking is
becoming a fast-growing trend among young adults. The
handheld electronic devices, commonly known as electronic
cigarettes or e-cigarette, are gaining wide acceptance as
they do not cause bad breath and have no flame and carbon
monoxide emission, as opposed to the conventional tobacco
cigarettes. The availability in different flavors and the
less known side effects have contributed to its increasing
popularity. It can be consumed as a vapor (vaping, inhalation
of aerosols) or an atomizer (heating element that atomizes
the e-liquid)’. Even though they are primarily marketed as
a smoking cessation aid, EC use may increase the likelihood
of cigarette smoking by increasing intentions to smoke
cigarettes?; this is concerning because the global market for
e-cigarettes has grown to about US$26 billion®°. Significant
variation exists internationally in the availability of these
devices given the diverse regulatory approaches adopted by
different countries based on inadequate data on their proper
role and usefulness™.

The risks associated with e-cigarette use remain
controversial within the scientific and public health
communities!!. Debate has largely centered on their
potential to aid in ‘harm reduction’, as well as their potential
to enlist tobacco-naive adolescents and young adults to
become dependent on nicotine via new nicotine delivery
devices!?. EC is less hazardous for smokers seeking to quit
than combustible cigarettes, while creating more harm for
former or never smokers*3. Although highly debatable, there
have been emerging concerns about the ability of ECs to
act as a gateway to tobacco cigarettes or to act as new tools
for nicotine dependence®. ECs are particularly appealing
to the youth and adolescents due to several reasons such
as curiosity, social status, availability of a wide array of
attractive flavors, and even peer influence!*. The perceived
harm of e-cigarettes relative to conventional cigarettes was
lowest among those who were current smokers, followed by
former smokers, and non-smokers'®.

Another possible harm associated with EC use is
depression which is a common mood or affective disorder,
generally characterized by feelings of sadness and
hopelessness, and is a significant cause of disability. Anxiety
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disorder on the other hand is characterized by the presence
of extreme worry, anxiety or fear that is significant enough
to interfere with daily life. In the Population Assessment
of Tobacco and Health (PATH) study, nearly 40% of adults
who used tobacco reported using multiple forms of tobacco,
including dual use of traditional cigarettes and e-cigarettes'®.
Traditionally, combustible cigarette use is disproportionately
prevalent among people experiencing psychological
distress and those with psychiatric comorbidities, including
depression and anxiety!’. Smoking has been conceptualized
as an attempt to relieve depression and anxiety symptoms by
self-medication'’. Prevalence of e-cigarette use among people
with depressive or anxiety disorders has been documented
as being higher than that of people without mental health
conditions (MHCs)'®. Smoking prevalence for individuals
with MHCs is estimated to be about 70% higher than that
for those without them, and the rates of smoking differ by
diagnosis, ranging from approximately 38% for those with
anxiety disorder, 45% for those with affective disorders,
and 64% for those with substance use disorders®. A study
involving American adolescents showed that continuing
use of e-cigarettes was related to increases in the rate of
depressive symptoms, and a higher frequency of e-cigarette
use was related to greater severity of depressive symptoms?’.
In a study on American college students, e-cigarette use
was linked with depressive symptoms and mental health
problems, and college students with depression were
more likely to use e-cigarettes relative to those without
depression?’. In contrast, a study from 2017 reported that
the association between e-cigarettes and depression in
adolescents was barely discernible?2

Susceptibility to smoking is a concept used to describe a
person who is cognitively predisposed to smoke, as indicated
by lack of a firm commitment not to smoke in the future?:.
Among the non-smoker population, those susceptible
to smoking are in an early step in a sequence of cognitive
changes that may result in experimentation with cigarettes,
regular smoking, or addiction to tobacco. One way to prevent
or delay smoking initiation is to interrupt the emergence of
this susceptibility to smoking among non-smoking youth?“.
There are insufficient data available about awareness of
e-cigarettes and its effect on mental health as well as the role
of susceptibility to cigarette smoking on its use in Nigeria.
The aim of this study is to identify the predictors of electronic
cigarette use as well as its association with mental health
among residents of Lagos state, Nigeria.

METHODS

Study design and settings

This descriptive study was conducted between January and
March 2022 in Lagos State, Nigeria. Lagos has a population
of over 17 million people residing in approximately 2000
communities. It is one of the most densely populated states
in the country, a commercial nerve center, and a cultural
melting pot of the diverse population of Nigerians of different
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cultures and backgrounds, making studies conducted in it
more representative than in other sectors in the country. The
state is divided into administrative and political geographical
units called local government areas (LGAs) and our study
was conducted in the Ikeja, Ikorodu, and Somolu, LGAs of
Lagos State.

Study participants and sampling method

Data were collected using randomly selected sample
of respondents aged 218 years. A multi-stage cluster
random sampling method was utilized to enlist the study
participants. At the first stage, three LGAs were selected
out of the 20 LGAs in Lagos State, while three wards were
selected in each LGA, using simple random sampling. Stage
2 involved the enumeration of household in the selected
wards to create a sampling frame and the selection of
eligible households within the enumeration sites. This was
done by systematic sampling, with every fourth building on
each street considered eligible for recruitment of a study
participant, after a random starting point on the street was
determined. At the third stage, one household selected in
each building and a member of that household, aged 218
years, was randomly recruited for interview after obtaining
their informed consent. If there was no person in the selected
household, the next eligible household or building was
selected for recruitment.

Sample size calculation
The minimum sample size, n, was obtained using the formula
for cross-sectional studies:

- Z*xp(1-p)
-

where Z=1.96 at 95% confidence level, p is the proportion
of respondents who use e-cigarettes, and d is the acceptable
margin of error of 5% precision. Using a prevalence of 57.5%
for knowledge about electronic cigarettes from a previous
study?, we get:

n=(1.96)? x 0.57 x 0.43/0.05?= 3.841 x 0.57 x 0.43/0.05% = 377.

Provision for incomplete responses of 20% gives a final
minimum sample size of 456 respondents.

Data collection tool

A validated interviewer-administered questionnaire partly
adapted from the Global Youth Tobacco Survey (GYTS) and
Global Adult Tobacco Survey (GTAS) version 1.2 (2014)
was used. The survey had six sections: sociodemographic
information, smoking and lifestyle characteristics, the
Generalized Anxiety Disorder-7 (GAD-7), knowledge
and attitude about e-cigarettes, the Patient Health
Questionnaire-9 (PHQ-9), and susceptibility to smoking
cigarettes.
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Section A determined the sociodemographic
characteristics of the participants; baseline characteristics
of the participants, including age, gender and education level.
Section B comprised questions about the smoking behavior
of participants, smoking status and type of tobacco used
(cigarettes, waterpipe, cigars, electronic cigarettes) as well
as other lifestyle variables of the participants. EC users were
identified as individuals who answered ‘yes’ to the question:
‘Have you ever used an EC?. Within this population, current
EC users were identified as individuals who reported using
an EC at least one day in the last 30 days.

Section C assessed knowledge and attitude towards
ECs, adapting questions utilized in a similar study?.
Fifteen knowledge questions about ECs included whether
participants had ever heard of ECs and how much they
knew about ECs and their association with lung cancer, lung
functions and contribution to secondhand smoking, among
others. Those with a knowledge score of 8-15 points were
categorized as having good knowledge, and 0-6 points as
poor knowledge. Thirteen questions assessed beliefs and
attitudes about ECs, which included beliefs whether they
are safe, aid smoking cessation, encourage smoking initiation
and continuation, cause long-term health effects, are a public
health concern, should be avoided in public areas, can lower
cancer risk than traditional cigarettes, and whether they
recommend the use of ECs. Those with an attitude score
7-13 points were categorized as having a good attitude,
and 0-6 points a poor attitude. The mean attitude scores
were utilized for bivariate associations. A binary scale was
utilized with ‘Yes/No’ responses to knowledge questions, and
‘Positive/Negative’ responses to attitude questions.

In Section D, the 7-item Generalized Anxiety Disorder
(GAD-7) scale (range: 0-21) was used to assess self-reported
symptoms and severity of anxiety, respectively. The total
scores of GAD-7 were categorized as normal (0-5), mild
(6-10), and moderate to severe (211) anxiety. The Patient
Health Questionnaire 9 (PHQ-9), a 9-item self-report
questionnaire was used to assesses depression symptoms
and severity, in Section E. The PHQ-9 questionnaire was
scored from 0 to 27, with higher scores indicating more
severe depressive symptoms. The total score was interpreted
as indicating none-minimal depression (score 0-4), mild
depression (score 5-9), moderate depression (score 10-14),
or moderately severe depression (score 15-19), and severe
depression (score 20-27).

In Section F, susceptibility to smoking cigarettes, defined
by the absence of a firm decision not to smoke, was assessed
using a composite index of three questions: 1) ‘If one of your
friends offered you a cigarette, would you smoke it?’; 2)
‘Do you think you will smoke a cigarette at any time during
the next year?’; and 3) ‘What is the likelihood that you will
be smoking cigarettes soon?’. Participants who answered
anything other than ‘definitely not’ to any of the three items
were classified as susceptible.
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Statistical analysis

Statistical analysis was done using SPSS version 26.0
software (Version 26.0. Armonk, NY: IBM Corp).
Demographic data were analyzed using descriptive
statistics. Bivariate associations between variables were
assessed using chi-squared and ANOVA tests. Bivariate and
multivariate logistic regression analysis was done using
sociodemographic variables, depression and anxiety, to
identify factors associated with poor knowledge, negative
attitude and predictors of EC use. A p<0.05 was considered
significant.

RESULTS

Table 1 presents participants’ sociodemographic
characteristics. Their mean age was 33.00 +18.38 years, with
65.1% being male. The majority (47.4%) were aged 21-30
years and had a secondary school level of education (51.8%).
With regard to their self-reported lifestyle characteristics,
62.8% stated that they exercise regularly, 73.2% reported
that they follow a healthy diet, and 56.1% drank alcohol.
The number of current smokers was 145 (16.1%), of which
84 (57.6%) had made prior cessation efforts. Reducing
number of cigarettes per day (n=30; 35.7%) was the most
common type of cessation method tried by smokers. In all,
117 respondents (13.0%) currently used e-cigarettes.

About a third of study participants (37.1%) had
heard about ECs and this was mainly through the social
media (45.0%) and friends (37.8%) (Table 2). Of the 117
participants who were EC users, fruit flavors were most
commonly used (41.0%). The mean duration of EC use was
11.99 + 14.25 months. Of the EC users, 35.0% used nicotine
containing ECs, even though 23.9% did not know if the EC
contained nicotine. Among EC users, socializing (30.8%)
was the most common reason for use, while only 18 (15.4%)
reported using it to quit smoking. Apart from the majority
(77.3%) who had no desire to use ECs, the other most
commonly cited reason for not using ECs was lack of access
to ECs (8.8%). Only 20.5% of EC users reported getting more
satisfaction from ECs compared to regular cigarettes or other
tobacco products.

The responses to the questions assessing the knowledge
of the participants are presented in Supplementary file Table
1. The mean knowledge score of the respondents was 10.92;
(15 representing the maximum score and the highest level
of knowledge); 43.8% had poor knowledge while 56.2%
had good knowledge. Good knowledge was more associated
with knowing that swallowing the liquid in e-cigarettes
accidentally can cause poisoning that is potentially fatal
(67.9%); that e-cigarettes may impair lung functions
(80.2%), and harmful flavorings and toxins can be found
in the e-cigarette aerosol (78.2%). Poor knowledge was,
however, more associated with reporting that e-cigarettes
are not addictive (54.9%) and that e-cigarettes are harmless
(50.3%).

The distribution of responses to the questions

| I

Table 1. Demographic, socioeconomic and lifestyle
characteristics, and smoking habits of study

participants (N=898)

Characteristics n %

Sex

Female

Male

Age (years), mean + SD
Age (years)

18-20

21-30

31-40

41-50

>50

Education level

No schooling completed
Primary school
Secondary school
University
Postgraduate

Smoker

Yes

No

Tobacco products smoked
Cigarettes

Cigars

More than one product
Shisha

Ever thought of quitting
No

Yes

Methods of smoking cessation used/using
Behavioral therapy
E-cigarettes

Medication

Nicotine gum

Nicotine patches
Reducing number of cigarettes per day
Exercise regularly

No

Yes

Follow a healthy diet
No

Yes

Drink alcohol

No

Yes

Popul. Med. 2023;5(December):33
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313 349
585  65.1
33.00+18.38
93 10.4
426 474
219 244
103  11.5
57 6.3
13 1.3
87 9.7
465 518
324  36.1
9 1.0
145 16.1
753 839
128 143
3 0.3
48 583
59 6.5
61 421
84 5709
15 17.8
18 214
0 0.0
18 214
g 3.7
30 357
334 37.2
564 62.8
241 269
657  73.2
394 438
504 56.1
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Table 2. Frequency distribution of e-cigarette
perceptions and smoking habits among study
participants (N=898)

Table 2. continued

E-cigarette perceptions and smoking % E-cigarette perceptions and smoking %
habits habits

Heard of e-cigarettes

No 565 62.9
Yes 333 37.1
Where have you heard
of e-cigarettes?
Advertisements 3 0.9
Family 15 4.5
Friends 126 37.8
Social media 150 45.0
University/school 39 11.7
Use e-cigarettes
No 781 87.0
Yes 117 13.0
Period using e-cigarettes (months), mean  11.99 + 14.25
+SD
E-cigarette flavor used
Coffee 12 10.3
Fruit 48 41.0
Menthol/mint 27 23.1
Others 3 2.6
Tobacco 27 23.1
Continued

assessing the attitude of the participants are presented in
Supplementary file Table 2. The mean attitude score of the
respondents was 6.59 * 1.24; 52.9% had a negative attitude
while 47.1% had a positive attitude (13 representing the
maximum score and the most positive attitude). Positive
attitude was highly associated with not recommending ECs
to a non-smoker (78.0); not using e-cigarettes in places
that do not allow smoking (79%); and believing that it is
not acceptable to experiment with e-cigarettes for pleasure
(75.3%). Negative attitude was, however, more associated
with the 10 other questions that assessed attitude including
believing that ECs are not harmful (61.2%); that the
use of E-cigarettes cannot lead to reliance (61.2%); not
being comfortable using or openly talking about smoking
e-cigarettes, compared to cigarettes (73.6%), and not
believing that e-cigarettes can help people cut down on
cigarettes or smoking (74.6%).

Table 3 shows the bivariate association between
sociodemographic and clinical variables with knowledge and
attitude about e-cigarette use among the study participants.
There was more significant negative attitude to e-cigarette

E-cigarettes used contain nicotine

[ don’t know 28 239
No 48 41.0
Yes 41 35.0
Reason started e-cigarette use

Effects (relaxant, etc.) 9 7.7
Quit smoking 18 15.4
Social smoking 36 30.8
Taste 24 20.5
Trend 30 25.6
Reason not using e-cigarettes

Expensive 30 3.8
Harmful/unhealthy 21 2.7
No need 604 77.3
Never considered it 57 7.4
No access 69 8.8
Satisfaction from e-cigarettes compared

to other tobacco products

Less 64 54.7
More 24 20.5
Don’t use other tobacco products 29 24.8

use among primary school educated respondents (6.38
1.28), those aged 18-35 years (6.52 + 0.95), current alcohol
drinkers (6.43 * 1.17) and those susceptible to smoking
(6.33 = 1.34). Poorer knowledge was also significantly higher
among male respondents (9.36 * 5.05), those susceptible
to smoking (10.23 * 4.28), those depressed (9.86 * 4.22),
anxious respondents (9.87 + 4.15), current smokers (9.94 +
4.73), and current e-cigarette users (10.55 + 4.28).

Table 4 displays the regression analysis showing
the odds ratio and adjusted odds ratio, and 95% CI, for
predictors of e-cigarette use. There was a significant
association (p<0.05) between poor knowledge
(AOR=1.369; 95% CI: 1.256-2.352), negative attitude
(AOR=3.347; 95% CI: 1.896-5.910), cigarette smoking
(AOR=14.149; 95% CI: 7.512-26.648), alcohol drinking
(AOR=5.181; 95% CI: 2.748-9.767), susceptibility
to smoking (AOR=5.076; 95% CI: 3.134-8.197), and
depression (AOR=2.837; 95% CI: 1.579-5.096), and
e-cigarette use. There was also increased odds of
e-cigarette use among males and those aged 18-35 years,
although, the association was not significant.
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Table 3. Bivariate association between sociodemographic and clinical variables with knowledge and attitude
about e-cigarette use

0.048 0.087 9.086 0.003*
Female 6.56 + 1.24 10.99 £ 4.40
Male 6.53+1.17 9.36 +5.05
Education level 5.647 0.004* 0.136 0.872
Primary 6.38 +1.28 9.58 £5.90
Secondary 6.40 = 0.77 9.91 +5.17
Tertiary 6.89 £ 1.21 11.21+£3.81
Age (years) 10.600 0.000* 1.361 0.050
18-35 6.52 +0.95 10.70 £ 4.25
36-55 6.57 £1.70 10.52 £ 5.47
=56 7.50 £ 1.15 10.00 £ 3.01
Alcohol use 7.873 0.005* 2.087 0.150
Yes 6.43 £1.17 10.73 £4.90
No 6.82 +1.28 9.95 + 4.34
Susceptibility to 9.038 0.003* 6.539 0.001*
smoking
Yes 6.33+1.34 10.23 £ 4.28
No 6.73 +1.25 11.53 £ 4.67
Depression 0.052 0.820 18.741 0.000*
Yes 6.60 £1.19 9.86 +4.22
No 6.63+1.21 12.14 + 4.69
Anxiety 0.398 0.528 7.594 0.003*
Yes 6.46 +1.32 9.87 +4.15
No 6.55 +1.32 11.35+5.23
Cigarette use 0.852 0.357 5.407 0.021*
Yes 6.50 = 1.27 9.94 +4.73
No 6.62+1.14 11.12 £ 4.53
E-cigarette use 2.768 0.097 5.601 0.019*
Yes 6.39 +1.05 10.55 + 4.28
No 6.65 +1.30 11.93 £ 4.59

a ANOVA. *Significant at p<0.05.

Table 4. Predictors of e-cigarette use

Variable 95% (0 95% CI
Cower | _upper _

Knowledge
Good ® 1 1
Poor 1.293 0.984 1.484 0.025* 1.369 1.256 2.352 0.020*

Continued
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Table 4. continued

Variable 95% CI
L

Attitude

Positive ® 1

Negative 1.238 0.751 2.041

Sex

Female ® 1

Male 1.419 0.592 1.808

Age (years)

56-70 ® 1

36-55 1.011 0.294 1.153

18-35 1.024 0.825 1.271

Cigarette smoker

No ® 1

Yes 2.650 2.355 6.728

Alcohol use

No ® 1

Yes 2.383 1.645 5.116

Patient susceptibility

Not susceptible ® 1

Susceptible 1.623 1.417 3.611

Depression

No depression ® 1

Depression 2.078 1.407 2.524

Anxiety

No anxiety ® 1

Anxiety 0.933 0.891 0.997

95% CI

1

0.403 3.347 1.896 5.910 0.017*
1

0.064 1.521 0.965 2.396 0.071
1

0.549 1.006 0.566 1.159 0.211

0.829 1.172 0.775 1.773 0.452
1

0.000* 14.149 7.512 26.648 0.000*
1

0.023* 5.181 2.748 9.767 0.000*
1

0.000* 5.076 3.134 8.197 0.000*
1

0.000* 2.837 1.579 5.096 0.000*
1

0.690 0.883 0.590 1.324 0.548

AOR: adjusted odds ratio. Other variables in the table served as control variable for each variable being considered. ® Reference categories. *Significant at p<0.05.

DISCUSSION

About a third of study participants had heard about ECs
and this was in contrast with a population study conducted
in the Netherlands that reported that 91.4% of surveyed
respondents were aware of them?®. The source of information
was mainly through the social media and friends, which was
in agreement with previous studies, and with a systematic
review of studies on electronic cigarettes that reported that
the most common sources of awareness were the Internet,
friends or personal contacts, and advertisements?’2%, Other
researchers have also identified a link between exposure
to e-cigarette advertising and e-cigarette use initiation?°3°.
especially among those that had high levels of exposure
to online advertising. Consumer perceptions of the risks
and benefits and decisions to use e-cigarettes are heavily

Popul Med 2023
S: . 10.1833

influenced by how they are marketed. The marketing of
combustible cigarettes has been limited in Nigeria on
traditional media, but, currently, Nigeria has no advertising
restrictions on e-cigarettes, thus e-cigarette companies
have a strong presence on social media, which reinforces
their marketing messages®.. Although these messages claim
to target smokers, there is cause for concern that these
products will appeal to those who have never smoked,
including adolescents.

Over 13% of study participants were EC users and the
fruit flavors were most commonly used. A previous study
among adolescents and young adults in Nigeria by Erinoso
et al.? obtained a prevalence of 7.9%3* while the Behavioral
Risk Factor Surveillance System (BRFFSS) study in 2016
found that ever use of e-cigarettes ranged from 16.2% to

S(December] 33
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28.4%, and current use ranged from 2.4% to 6.7%, across
the United States®. A total of 117 cigarette smokers were
current EC users. The duration of EC use was less than 2
years for most of the respondents, and 35.0% used nicotine
containing ECs while 23.9% were not sure if the EC contained
nicotine. A possibility, however, exists that the 23.9% that
did not know if the EC contains nicotine, were also exposed
to nicotine. It is disconcerting, however, that among EC users,
socializing was the most common reason for use, while
only 15.4% reported using it to quit smoking. Moreover,
8.8% of respondents stated that they were currently not
using ECs due to lack of access to them. The major reasons
that have been advanced for vaping include its usefulness
in smoking cessation, decreasing cigarette consumption,
abating tobacco craving, and mitigating harm, when used as
a substitute for regular cigarettes. These logical reasons do
not appear to be the main motives for its use in this survey
and only 20.5% of smokers who were currently using ECs
reported getting more satisfaction from ECs compared to
regular cigarettes or other tobacco products, which could
potentially discourage cessation efforts among this important
group seeking smoking cessation. These findings should
concern policymakers because e-cigarette use among adults
was found to be associated with current subsequent use of
combustible cigarettes across all states in the US, with states
possessing a higher prevalence of combustible cigarette use
also having high prevalence of current EC use®.

The mean knowledge score of the respondents was 10.92
+4.40 and a higher proportion of the respondents had good
knowledge about ECs, their potential as a cessation tool and
some of the harms associated with it. Many, however, had
poor knowledge with regard to the addictive potential of
nicotine-containing e-cigarettes. The mean attitude score
of the respondents was low and many participants had a
negative attitude regarding ECs, believing that ECs are not
harmful nor addictive and that ECs are not a useful cessation
tool. There was more significant negative attitude to EC use
among primary school educated respondents, those aged
18-35 years, current alcohol drinkers, and those susceptible
to smoking. Poorer knowledge was also significantly higher
among male respondents, those susceptible to smoking,
those with depression or anxiety, and current smokers. ECs
have been suggested as a potential harm reduction tool
for smokers who otherwise are unable to quit smoking.
However, many smokers lack knowledge about e-cigarettes,
particularly the risk of e-cigarettes relative to combusted
cigarettes, which is an important factor that can facilitate
smokers’ full transition to ECs3#%. Smokers need information
to understand the patterns of using e-cigarettes that will
harm their health or reduce the health risks associated with
continued combusted cigarette use®®.

Poor knowledge and negative attitude were found to be
strong predictors of EC use in this study. Evidence suggests
negative attitudes, tobacco and substance use, high levels of
sensation seeking, poor mental health, and exposure to EC

| SR

marketing, are factors associated with initiating e-cigarette
use?®. Previous studies have also found that a correlation
exists between lower knowledge of smoking risk and higher
use of tobacco?®”. Prior research has similarly shown a
relationship between knowledge or perceptions about the
safety of e-cigarettes and the likelihood of using ECs®, which
the results of this study support. Significant differences
were seen in knowledge scores for users when compared
to never users. Cigarette smoking and alcohol consumption
were also significant indicators of EC use. A study of current
and former smokers by Giovenco et al.?* showed that 50%
of respondents had previously used e-cigarettes, while 16%
were current users. Another study observed that the use of
other substances like alcohol, cannabis and cigarettes was
strongly associated with e-cigarette initiation. They observed
that while alcohol use posed the greatest risk for females,
cigarette use posed the greatest risk for males®.

Susceptibility to smoking cigarettes and was also observed
to be significant predictors of EC use which was in agreement
with findings by previous research*® that showed that 40%
of college e-cigarette users had never previously smoked
combustible cigarettes, and that e-cigarette use among
young adults is positively associated with being open to
trying combustible cigarettes*!. These findings indicate that
e-cigarette use is creating a new population of individuals
vulnerable to developing nicotine addiction. Prevention
programs that aim to reduce experimentation with
substances should therefore address multiple substances and
the underlying reasons that predispose to the use of these
substances.

Moreover, depression was also shown to be a significant
predictor of EC use. A previous cross-sectional study that
used Behavioral Risk Factor Surveillance System data
from 2016-2017 found that never cigarette smokers
who used e-cigarettes were two times more likely to be
depressed compared to the reference group of non-vaping
individuals*2. This suggests that e-cigarettes are associated
with depression even in the absence of current or former
combustible cigarette smoking. High rates of e-cigarette use
have also been linked to an increase in depressive symptoms
among young adults?. One study found that former
e-cigarette users had 1.6 times higher odds of reporting
a history of clinical diagnosis of depression than never
users, and current e-cigarette users had 2.10 times higher
odds*% A bi-directional relationship between depression
symptoms and e-cigarette use has been suggested,
implying that depressed individuals may smoke as a form
of self-medication and that smoking may lead to increased
depressive symptoms*:,

There was also increased odds of e-cigarette use among
males and those aged 18-35 years, although, the association
was not significant. Research has identified several
demographic predictors of EC use in young adults including
gender, ethnicity, university attendance, and socioeconomic
status (SES). Young adult males have been found to have
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higher intentions to use ENDS*, and are more likely to use
ENDS than young adult females. Younger people were also
more likely to initiate e-cigarette use, possibly because they
are less resistant to peer influence*. This suggests that
e-cigarette prevention efforts towards non-smokers should
be started early especially among secondary school-aged
male students.

Since most e-cigarette users in this study among Nigerians
were recently initiated to its use, as evidenced by the mean
duration of use being less than 2 years, the public health
community has the opportunity to seize the initiative to
discourage the use of ECs by social and recreative users who
are non-cigarette smokers from becoming current cigarette
smokers who find other cessation methods ineffective.

Strengths and limitations

The main strength of this study is the use of a large,
community-based dataset which was obtained by probability
sampling to examine factors associated with attitude and
knowledge about ECs and the predictors of e-cigarette
use. This study has some limitations. First, since the
questionnaire was based on self-report and interviewer-
administered, data may be subject to recall and social
desirability biases. Secondly, due to the descriptive nature
of the study design, causal inferences cannot be made about
the direction of the associations.

CONCLUSIONS

Our findings suggest a higher prevalence of e-cigarette use
than previously obtained among young adults in Nigeria by
Erinoso et al.3? (7.9%). Though we observed that majority
of the studied group had good general knowledge on ECs,
many, however, had poor knowledge with regard to the
tendency of addiction to nicotine-containing e-cigarettes
and the potential use of ECs in smoking cessation. This
highlights the need for policymakers and actors in nicotine
dependence prevention and tobacco use regulation to ensure
that media outlets are saturated with the right information
on e-cigarettes in order to discourage the use of ECs by social
non-cigarette smokers. It is also noteworthy in this study
that though a causal relationship could not be established,
e-cigarette use is associated with depression even in the
absence of current or former combustible cigarette smoking.
Given the significant role of mental health in overall
wellbeing, it is imperative that policies to discourage non-
smokers from EC or tobacco initiation are implemented.
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