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Introduction and Methodology

Summary

o E-cigarette is defined as a battery-operated device which vaporizes a nicotine
solution into a form of inhalable aerosol.

U Vape is defined as a battery-operated device which vaporizes a non-nicotine
solution into a form of inhalable aerosol.

. NECS2016 was conducted mainly to measure the prevalence of e-cigarette and
vape (ECV) users in Malaysia.

. This study also describes the characteristics of current, former, and dual users.

o The questionnaire was developed together with experts on smoking from both the
Ministry of Health and universities.

o 6,000 samples were planned to represent 22 million household adults at national
and locality (urban/rural) levels.

. Six centres were selected as the coordinating zones for data collection. They are at
USM Kubang Kerian, USM Penang, Ui'TM Sungai Buloh, UTM Skudai, UNIMAS,
and UMS.

. Pre-testing and training were done prior to data collection.

. 10471 adults were visited but only 6,906 were eligible and, of these, 4,288 respondents
were successfully interviewed, yielding the overall response rate of 63.4%.

U Data quality was assured at all levels. Data collection was monitored using the
NECSIT system developed in-house. This included the double data entry technique.

U Complex sampling analysis was perfomed using weight calculated from base or
design weight and adjusted for response weight.

. The 4,288 respondents interviewed represent 19 million Malaysians.

. Majority of the respondents were 25-44 years old (44%), had completed at least
secondary level education (69%), were of Malay ethnicity (73%), were Muslim
(79%), and were married (68%). Males and females were equally represented.

NATIONAL E-CIGARETTE SURVEY (NECS) 2016 3



Introduction and Methodology

l.1 Introduction

The electronic cigarette (EC) is a battery-operated device which vaporizes a nicotine solution into a form of
inhalable aerosol. This product contains nicotine and also a variety of flavourings such as tobacco, menthol,
fruit, and coffee which are dissolved in propylene glycol, glycerine, or a mixture of these two substances. The
Malaysian Ministry of Health defines the e-cigarette as nicotine-containing while vape is considered non-
nicotine-containing.

The EC was developed with the goal of mimicking the action of smoking, including nicotine delivery, with less
toxic effects than tobacco smoke, which is responsible for nearly all of tobacco smoking’s damaging effects
(Cahn & Siegel, 2011; Siegel, Tanwar, & Wood, 2011; Wagener, Siegel, & Borrelli, 2012). Furthermore, ECs create
vapour which visually resembles smoke and can replace most of the sensory, behavioural, and social components
associated with smoking. A typical EC consists of an electronic vaporization system, rechargeable batteries,
electronic controls, and cartridges of the liquid that will be vaporized. The level of nicotine in the cartridges
may vary and some also contain flavourings. The manufacturers report that the cartridges typically contain
between 6 and 24 mg of nicotine, but they sometimes can contain more than 100 mg (Goniewicz et al., 2015).

Since the introduction of the EC into the global market, its use has increased rapidly around the world. Evidence

to date suggests that EC use is increasing rapidly. A study found high awareness of e-cigarettes butlow levels
of trial and usage (3% overall, 4% in UK) among adults (Adkison et al., 2013). However, a population survey of
a British sample demonstrated that current use of ECs doubled between 2010 and 2012 from approximately
3% to 7% (Dockrell, Morrison, Bauld, & McNeill, 2013). A similar pattern was also observed in the United
States, in which the proportion of respondents who had ever used an EC increased from 2-3% to 6% in 2010;
an even greater increase was found among adult smokers—7-10% in 2010 to 21% in 2011 (King, Patel, Nguyen,
& Dube, 2014). There is also evidence that e-cigarette use increased dramatically from 7% in 2011 to around
30% in 2013 amongst New Zealand adult smokers and recent quitters aged 18 years or older (J. Li, Bullen,
Newcombe, Walker, & Walton, 2013; Judy Li, Newcombe, & Walton, 2014).

Studies on awareness and factors associated with the use of EC have found several similar associated factors.
These factors include reduction in conventional cigarette-smoking, reduction in the number of cigarettes
smoked, claims that ECs helped smokers to quit, cheaper, less hazardous to health and curiosity about ECs.
(Dockrell et al., 2013; Wang et al., 2015).

Despite available evidence showing an increasing prevalence of EC use internationally, published data on
Malaysian populations is limited. For example, the Global Adult Tobacco Survey (GATS), which was conducted
in 2011 among 4,250 Malaysians aged 15 years and above, revealed that 21% of Malaysian adults were aware of
e-cigarettes and 3.9% of them were current users (IPH, 2012). Alarmingly, the National Health and Morbidity
Survey 2015 revealed that the prevalence of smokeless tobacco users, including ECs, was 10.9%.

On the other hand, the International Tobacco Control study from 10 countries including Malaysia (2011-
2012) reported that awareness of ECs among Malaysians aged 18 years and above was 62%, of which 19%
of them were ever users and 14% were current users (Gravely et al.,, 2014). However, the rapid spread in EC
use both internationally and nationally increases the need to elucidate the current picture of EC use among
Malaysian adults.

Therefore, the current study aims to determine the prevalence of ever users and current users and factors
associated with e-cigarette and vape (ECV) use among Malaysian adults. This will provide evidence for policy
makers to formulate appropriate measures towards regulation of ECs and vape in Malaysia.

4 NATIONAL E-CIGARETTE SURVEY (NECS) 2016



Introduction and Methodology

.2 Objectives

NECS was proposed to achieve the following objectives:

1. To describe demographic characteristics of respondents by age, gender, ethnicity, urbanity, religion,
education, marital status, occupation, and income;

2. To measure the prevalence of ECV use, including among current users, former users, dual users, and
never users;

3. Todescribe the current pattern of and perception towards ECV use;
4. Todescribe the tobacco-smoking status of the respondents, and

5. To determine the nicotine content in ECV solutions.

.3 Methodology

The methodology was designed to represent all Malaysian adults aged 18 years and above based on household
populations at national and urbanity (urban and rural) levels.

[.3.1  Sample size

Sample size was calculated using a formula for one-sample proportion. Sample size was based on the prevalence
(p) of 5% with the precision (d) of 1.5%, 2 strata (s) and design effect (DEFF) of 2.0 at 95% confidence interval.

The sample size was increased to accommodate for estimated availability of living quarters (LQ) as 90%,
household response rate of 70%, and individual eligibility rate of 90%; therefore the final sample size after
anticipating a 57% response rate was 5722 = 6000.

NATIONAL E-CIGARETTE SURVEY (NECS) 2016 5
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Tablel Sample size calculation

1.96% " p (1-
n:—p(p) + DEFF*s=812%2%2=3,248

dZ
Estimated prevalence, p = 0.05
Precision, d = 0.015
Confidence interval, z = 1.96
Sample size per stratum, n = 811
Design effect, DEFF' = 2
Strata, s =
Response rate
Eligibility = 0.90
Household = 0.70
Missing LQ = 0.90
Overall, r = 0.567
Final sample size, n = 5722

1.3.2  Sampling plan

The target population included all Malaysian adults aged 18 years and above. Eligible respondents included
those who had lived in the selected residences for at least 6 months in the past one year, understood Bahasa
Melayu or English, and agreed to participate. Institutional populations such as those staying in hotels, hostels,
hospitals, etc. were excluded from the survey. A multistage stratified cluster random sampling with probabilities
proportional to size (PPS) was used in this survey, stratified by state and by urban/rural areas. The Primary
Sampling Unit (PSU) was the administrative district. Three districts were randomly selected from each state.

The Secondary Sampling Unit (SSU) was the Enumeration Blocks (EB) within the selected districts. An EB
is a geographical area which is artificially created and usually consists of specific boundaries such as natural
boundaries, administrative boundaries, man-made boundaries, and imaginary boundaries. On average an
EB consists of 80 to 120 living quarters. The number of EBs selected per state was proportionate to the
population size.

The Final Sampling Unit (FF'SU) was the Living Quarters (LQ) within the selected EB. LQ are defined as separate
and independent structures which are usually used as places of abode. The essential features of living quarters
are independence and separateness. A structure is considered separate if it is surrounded by walls, a fence,
etc. and is covered by a roof. A structure is said to be independent if it has direct access to a public staircase,
communal passageway, or landing—that is, occupants can come in or go out of their living quarters without
passing through others’ premises (Department of Statistics Malaysia). Twelve 12 LQs were randomly selected
from each selected EB. All eligible respondents in the selected living quarters were selected for the study.

6 NATIONAL E-CIGARETTE SURVEY (NECS) 2016
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[.3.3  Sample distribution

In this survey, in order to get the expected sample size of 6,000 respondents, the distribution was calculated
based on a 3,000-sample for urban areas and 3,000-sample for rural areas at the national level. Table 2 shows
the distribution and response rate of the selected LQs. Altogether 3,795 LQs were identified, but the number
of valid LQs were 2,028 (93%) in urban and 1,466 (91%) in rural areas. Of this number, 1,324 and 1,185 LQs
had atleast one respondent, yielding L.Q response rates of 65% and 81% for urban and rural areas respectively.
An unsuccessful survey at the LQ level could be due to:

1. Not an LQ: The selected sample was found not to be a Living Quarter.

2. LQ destroyed: The selected sample was found to be destroyed.

w

Empty LQ: The selected sample was found to be unoccupied.
4. Locked LQ: The selected sample was found to be locked.
5. Refusal: The selected sample refused at the household level.

6. Others: E.g. hostile environment/danger.

NATIONAL E-CIGARETTE SURVEY (NECS) 2016 7
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Table2 Response rate for LQ visit

LQ Eligible LQ Responded

State Urban Rural Total Urban Rural Total Urban Rural Total
1 Johor 204 229 433 203 207 410 182 145 327
2 Kedah 192 168 360 182 154 336 136 127 263
3 Kelantan 48 120 168 48 118 166 43 114 157
4 Melaka 48 12 60 48 12 60 42 12 54
5 Negeri Sembilan 36 84 120 35 79 114 11 51 62
6 Pahang 74 159 233 73 157 230 68 150 218
7 Pulau Pinang 156 36 192 146 33 179 88 21 109
8 Perak 144 144 288 117 131 248 67 100 167
9 Perlis 12 36 48 12 36 48 8 35 43
10 Selangor 636 192 828 594 165 759 316 122 438
1 Terengganu 36 84 120 36 83 119 35 82 117
12 Sabah 147 156 303 118 123 241 89 106 195
13 Sarawak 165 177 342 159 157 316 91 111 202
14 WPKL 252 - 252 222 - 222 126 - 126
15 Labuan 12 12 24 12 11 23 9 9 18
16 Putrajaya 24 - 24 23 - 23 13 - 13

Total 2,186 1,609 3,795 2,028 1466 3494 1,324 1,185 2,509

(92.8%) (91.1%) (65.3%) (80.8%)

A3oj|opoyia| PuUE UOIIdNPOJIU|



Introduction and Methodology

There were 10,471 adults identified from this survey but only 3,604 and 3,302 were eligible (as per selection
criteria) for urban and rural areas respectively. Out of these numbers, 2,123 and 2,165 agreed to participate
in the survey, yielding response rates of 59% and 65% for urban and rural areas respectively.

Table3 Summary of response

Urban Rural

LQ planned 2186 1609
Not at home 307 106
Refused to participate 397 175
NotLQ 14 8
Destroyed LQ 10 8
LQnot found 22 18
Others - e.g. not visited due to safety reasons 112 109
Responded LQ 1324 1185
Individuals identified 3604 3306
Individuals responded 2123 2165

An unsuccessful survey at the individual level was due to at least one of the following reasons:
1 Not at home - the individual was not at home after three visits.

2. Refusal - the individual refused to be interviewed.

An information sheet and consent form was made available to every respondent.

[.3.4  Plan for data collection

1.3.4.1 Questionnaire

The NECS Questionnaire Survey Form was developed with input from experts in tobacco control and smoking
cessation from the Ministry of Health and academics. The structured questionnaire was accompanied by
a bilingual manual to guide the data collectors (Bahasa Melayu and English). This questionnaire was then
pre-tested and validated. Table 4 shows the structure of the questionnaire.

NATIONAL E-CIGARETTE SURVEY (NECS) 2016 Prevalence, Pattern and Perception Regarding E-Cigarette and Vape Use Among Malaysian Adults 9
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Table4 Questionnaire Structure

No Section Description

Respondent ID No name or personal identification was collected to retain confidentiality
and to attract respondents to answer willingly.

A Background details Age

Gender
Urbanity
Ethnicity
Occupation
Education

Monthly income

© N o ok W

Marital status

B E-cigarette use pattern and perception User status

Age of initiation
Types of device
Frequency

Preferred flavour type, brand and cost

R

Amount used (ml of liquid used per day, number of puff per use) of
current use

~

How long a bottle of liquid last (days)
Sharing of liquid
Reasons for use
10. Preferred nicotine strength (in mg/mL)
11. Most common places for ECV use
12. Level of addictiveness (modified from FTCD)
13. Cost (start-up cost and monthly cost)
14. Source of ECV liquid (online, shop, others)
15. Quit attempt
a. Number of attempt
b. Longest duration of abstinence
c. Method used for quit attempt
16. Method used for successful quitting

17. Level of nicotine withdrawal

C Tobacco smoking status Smoking status (current smoker, ex-smoker, never smoker)
Age of smoking initiation

Level of cigarette addiction (FTCD)

Cost of cigarette (monthly cost)

Quit attempt

o W

Number of attempt

b. Longest duration of abstinence
c. Method used for quit attempt
Method used for successful quitting

Level of nicotine withdrawal

10 Prevalence, Pattern and Perception Regarding E-Cigarette and Vape Use Among Malaysian Adults NATIONAL E-CIGARETTE SURVEY (NECS) 2016
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D Dual users Characteristics of dual users

E Second-hand ECV exposure Exposure to ECV vapour

F Media Information and source of information on ECV

G Perception on ECV Perception of users and non-users on ECV

F E-cigarette liquid analysis All bottles of ECV liquid acquired from respondent were analysed for

nicotine content.

1.3.4.2 Variables definition

1.

E-cigarette and vape

The e-cigarette is a battery-operated device which vaporizes a nicotine solution into a form
of inhalable aerosol. This product contains nicotine and also a variety of flavourings such
as tobacco, menthol, fruit, and coffee which are dissolved in propylene glycol, glycerine, or
a mixture of two substances. The Malaysian Ministry of Health defines the e-cigarette as
nicotine-containing while vape is considered non-nicotine-containing.

E-cigarette and vape smoking status

Working definitions for ECV in this study were adopted from an NCHS Data Brief (Schoenborn
& Gindi, 2015) (Figure 1).

Current ECV smoker — Has smoked at least a puff of ECV and has been smoking in the last
30 days.

Former ECV smoker - Has smoked ECV but stopped more than 30 days ago.
Ever ECV smoker - Has smoked at least one puff of ECV.

Tobacco smoking status

Working definitions used for tobacco-smoking status in this study were adopted from CDC
(Malarcher, Shah, Tynan, Maurice, & Rock, 2009) (Figure 1).

Current smoker - Reported having smoked at least 100 cigarettes in their lifetime and who
has smoked at least one cigarette in the past 30 days.

Ex-smoker — Has quit smoking for the past 6 months or more.
Never smoker — Has never smoked even a single puff of tobacco.

Second-hand smoker - Is exposed to tobacco smoke on a frequent basis.

Dual user

Those who are currently smoking both tobacco cigarettes and ECV.

NATIONAL E-CIGARETTE SURVEY (NECS) 2016 11
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12

5. Second-hand ECV vapour exposure

Those who are exposed to ECV vapour on a frequent basis.

Never ECV and
Never cigarette
smoker

«— No 100sticks

cigarette

Never ECV and
Former cigarette
smoker

4— No

Current
cigarette
smoker only

[ — Yes

Former ECV
smoker only

Ever smoke
100sticks
cigarette

4— No

Former ECV
smoker and
former cigarette
smoker

4— No

Former ECV
smoker and
current
cigarette
smoker

&—— Yes

Never ECV
smoker

Former ECV
smoker

CurrentECV
smoker only

Ever smoke
100sticks
cigarett:

4— No

Current ECV
smoker and
Evercigarette
smoker

4= No
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Figurel Definition of ECV and cigarette smoker

Currentnon
daily ECV
smoker

«— No

Currentdaily
ECV smoker

Start interview

Currently
smoke ECV

Smoke ECV
every day

Yes

Yes —P

Dual user
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1.3.4.3 Pre-test

The questionnaire was pre-tested among staff at the International Islamic University Malaysia in Kuantan.
Weaknesses and problems were identified, and improvements were made to the questionnaire.

1.3.4.4 Field data collection

The study population was divided into six zones for data collection (Table 5). Each zone was headed by a Zone
Coordinator (ZC) appointed as a NECS2016 Research Team Member. One or two Field Supervisors (F'S) and
sixto 14 Data Collectors (DC), depending on the number of samples to be collected, were assigned to each zone
for data collection purposes. The data collections were run concurrently in all zones in May and June 2016.
Datawere collected using the NECS Questionnaire Survey Form, and ECV liquid samples were acquired. All
data and specimens were collected at the zone level before being posted to the Central Coordination Office
(CCO) inITUM Kuantan. In Kuantan, the data were entered into the NECS Database twice (double data entry)
while ECV liquid samples were analysed in a certified laboratory at the National Poison Centre in Penang.
Figure 2 shows the flow of the data collection process.

Table5 Listof Zone Liaison Office

Zone States Liaison Office
1 North (N) Perlis, Kedah, Penang, Perak USM Penang
2 Central (C) Selangor, WPKL and Putrajaya UiTM
3 South (S) Melaka, Negeri Sembilan, Johor UTM
4 East (E) Kelantan, Terengganu, Pahang USM Kelantan
5 Sabah (SA) Sabah and WP Labuan UMS
6 Sarawak (SR) Sarawak UniMAS

NATIONAL E-CIGARETTE SURVEY (NECS) 2016 13
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There were 6 data collection zones. Each zone was
Household visit headed by a Zone Coordinator. Data collection team
comprised of Field Supervisor (F'S)or and Data Collector (DC).

Number of FS & DCwere determined proportionate to
number of samples expected
v
Interview
» done by Data »  Acquire liquid
Collector
I \ 4
Nicotine Analysis
Questionnaire Form
Survey Form (Section H)
I'{e]ect'the Send forms to Field
Questionnaire Form. Supervisor
Order to re-collect. P
7'y
A4
QC
Check 20% of
questionnaire
No entered
QC Check Quality check included checking

Complete &
valid

Jfor completeness of data entry
and erroneous data entry

Yes

v

Compile all forms at
Zone Coordinator

v

Send NECS

5 : Sent weekly
Questionnaire and
nicotine sample to
Central
Coordination Office,
ITUM Kuantan
\ 4 v
Data entry was done at Nicotine analysis was
> Daéi;n;;ys:;:txta 1IUM Kuantan Kulliyyah Nicotine analysis done at the National
of Medicine (KOM) Computer Poison Center, USM
Lab. The process was monitored
by a Research Officer.
X Data entry system was
QC developed by Kulliyyah of ICT
No Double data entry (KICT) and the server was
for 20% of data deployed at KOM with
randomly cooperation from ITD Kuantan/
Gombak.
QC Check

Complete &
valid

NECS 2016
Database

Figure 2 Data collection flow chart
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|.4 Data Management and Quality Control

Data quality in a national survey is of prime importance in order to generate accurate, reliable, and valid results.
In this study, the team implemented a systematic IT-based procedure to prevent unacceptable practices and
to minimize errors in data collection. Such procedures were implemented in the following steps:

¢ Training for Data Collectors
e Surveyimplementation

* Dataentry/data capturing

Figure 3 depicts the highlights of the above-mentioned steps in phases of survey implementation.

Data Data Collection Data Data Extraction
Collection Monitoring Entry and Loading
® ® ® ®
[ ] [ ] [ ] [ ]
NECS Blaes NECS Data NECS Validated
Dashboard
Locator System Entry System Survey Data

[ L) =

i

Training Training

Phase

Figure 3 Overview of NECSIT-based Procedures

Inthe Data Collection phase, all Data Collectors (DCs) and Zone Coordinators (ZCs) were briefed on the use of
amobile application called NECS locator. As the name suggests, the main purpose of this mobile application
was to identify and record the locations of these DCs during the data collection period. The application also
recorded each booklet identification number that was filled by each DC.

Data collected from the NECS locator enabled the team and all ZCs to identify and monitor the number of
questionnaires completed each day from each location. A real-time online dashboard that displayed all of
these details was used in the Data Collection Monitoring phase.

After the data collection was completed, the team proceeded to the Data Entry phase. In this phase, a data
entry system with a double-entry validation method was used. A training session was conducted around two
weeks before the actual data entry session began. In each data entry session, each booklet was entered by
two different Data entry Assistants (DEA)s. To ensure the integrity of the double-entry validation method, a
Research Officer (RO) randomly assigned each stack of booklets to different DEAs. Thus, none of the DEAs
knew who had been paired with him/her to key in the data into the system.

Through the double-entry method, an average of about 40% of the data was found to have filtered into a
conflicted data pool. The conflicting attributes were mostly regarding values which had to be handwritten
(such as phone number, respondent ID, IC Number, and so on). Two Data Verifiers (DVs) were recruited to
rectify and verify the conflicting data.

After all data entry sessions were completed, the team proceeded to the Data Extraction and Loading phase.
A program was executed to go through all data entered and map the attributes. Such an approach was adopted

NATIONAL E-CIGARETTE SURVEY (NECS) 2016 Prevalence, Pattern and Perception Regarding E-Cigarette and Vape Use Among Malaysian Adults 15
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for security purposes. This meant that if the server was compromised, the data would be of no value to the
intruder since attribute descriptors were not stored on the server.

Once the data- and attribute-mapping process was completed, a comma separated values (csv) file was
produced and ready for analysis.

|.5  Statistical Analysis

Data was exported to statistical software such as SPSS and STATA for analysis. The data was examined for
quality control and was cleaned. The distributions and frequencies were examined. Categories with small
sample size and skewed distribution were checked. Outliers were identified from the distribution and based
on acceptable values of the variables. Meaningful combination of categories was done when it was indicated.
Analysis was performed according to the terms, working definitions, and dummy tables prepared by the
research groups. Complex sample analysis procedures were used. The sample weight was calculated, first by
calculation of the base or design weight, which was then adjusted for the non-response. In general, the weight
of'a sampled unit is the reciprocal of its probability of selection into the sample. The final weight used in the
analysis was the post-stratification weight based on the 2015 projected population.

|.6  Ethical approval

Approval for the study was obtained from the Medical Research and Ethics Committee of the Ministry of
Health Malaysia (NMRR-16-171-28819 (IIR)).

|.7  Privacy and Confidentiality

All information obtained in this survey was kept and handled in a confidential manner, in accordance with
applicable laws and/or regulations. Respondents’ identity will not be revealed during publishing or presenting
of'the survey results.

|.8 Grant

The grant for this project was awarded by the National Institute of Health, Ministry of Health Malaysia
(NIH/IPH/16-002).

.9  Population Characteristics

Overall, a total 0of 4,288 individuals responded to this household survey, representing 19 million Malaysians.
Majority of the respondents were 25-44 years old (44%), had completed at least a secondary level of education
(69%), were of Malay ethnicity (73%), were Muslim (79%), and were married (68%). Males and females were
equally represented. (Table 7 in Appendix 1).

Seventy-two percent of the respondents were from urban residential areas (n=2,123). In terms of the pattern
of distribution by age and gender, there were fewer young males from the rural residential areas (Figure 4-6).
Inrural areas, there were more elderly respondents (12%), those with no formal education (12%), Malays (82%),
and Muslims (88%) (Table 9 in Appendix 1).
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Key Findings

The prevalence of current ECV users among Malaysian adults aged 18 years and
above is 3.2%, with an estimated number of 602,122 in the population.

Interms of residence, the prevalence of current ECV users in urban areas is 3.3%,
compared to 2.9% in rural areas.

Current ECV use is most prevalent among those in the age range of 18 to 24 years
old, those who are male, and those who have completed college/university education.

Based on occupational status, students and non-governmental employees have
the highest prevalence of current ECV use, at 5.5% and 5.4% respectively.

Among the current ECV users, the majority are single (60.0%), Malay (74.9%),
and Muslim (84.9%).

Approximately two-fifths (42.0%) of current ECV users started at the age range
of 12-15 years.

Almosthalf (47.0%) of current ECV users reported that the main reason they used
ECV was to try it out.

Majority (71.9%) of the current ECV users reported using the 3rd generation
ECV device.

The prevalence of ever ECV user is 11.9%, with 12.3% from urban and 10.9%
from rural areas.

The prevalence of former ECV user is 8.6%, with 8.8% from urban and 7.7%
from rural areas.

The prevalence of dual user is 2.3%, with 2.5% from urban and 1.8% from rural areas.

Majority of Malaysian adults are never ECV user (88.1%), with 87.7% from urban
and 89.1% from rural areas.

NATIONAL E-CIGARETTE SURVEY (NECS) 2016
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2.1 Introduction

This chapter presents prevalence of e-cigarette and vape (ECV) use among Malaysian adults. It describes ECV
use by residence and details the characteristics of current users; including age, gender, religion, education,
occupation and marital status. The information should assist policy makers in targeting interventions regarding
ECV use in Malaysia.

2.2 Prevalence of ECV Users

The prevalence of current ECV users among Malaysian adults is 3.2%, with an estimated number 0of 602,122 in
the population (Table 10). The prevalence of current ECV users is 3.3% in urban areas and 2.9% in rural areas.
The prevalence of those who have never used ECV for urban and rural areas is 87.7% and 89.1% respectively. For
ever ECV users, the prevalence is 11.9% (Table 10), with 12.3% and 10.9% for urban and rural areas respectively
(Table 11). The prevalence of former ECV users is 8.6% (Table 10), with almost the same for both urban (8.8%)
and rural areas (7.7%) (Table 11). For dual users, the prevalence is 2.3% (Table 10), and similar between urban
(2.5%) and rural areas (1.8%) (Table 11).

2.3 Characteristics of Current ECV Users

The distribution of current ECV users and their sub-group characteristics is reported below.

2.3.1  Age group

Majority of current ECV users are 25-44 years old (55.3%), followed by those who are 18-24 years old (39.3%).
Smaller proportions belonged to the older age groups (Table 13).

Within each category of age group: the prevalence of current ECV users is 6.5% (95%CI: 4.5-9.2) within the
age group 18-24 years, 4.0% (95%CI: 2.9-5.6) for the age group 25-44 years, and 0.5% (95%C1I: 0.2-0.9) for the
age group 45-64 years. Among those who are 65 years and above, the prevalence of current ECV use is 0.4%
(95%CI:0.1-3.2) (Table 12).

2.3.2 Gender

Among current ECV users, the majority are males (95%) (Table 13). The prevalence of current ECV users
among males and females are 6.1% (95%CI: 4.7-7.8) and 0.3% (95%CT: 0.1-0.6) respectively (Table 12).

2.3.3 Education

Majority of the current ECV users (almost 88%) had at least a secondary level of education (Table 13).
Comparing education levels, the highest proportion of current ECV users are those with college/university
education at 54% (95%C1I: 3.9-7.6), followed by secondary school graduates at 3.2% (95%C1I: 2.3-4.5) (Table 12).
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2.3.4  Occupation

Interms of the categories of occupation among ECV users, the majority (45.0%) are working in non-governmental
organizations, followed by the self-employed (23.8%), students (13.0%), and those working for government
organizations (11.9%) (Table 13). The prevalence of current ECV users is highest among students at 5.5%
(95%CI: 2.9-10.1), followed by those with non-governmental occupations at 54% (95%CI: 3.8-7.6), 3.7% (95%CI:
1.8-74) for the government sector, and 3.7% (95%C]1: 2.4-5.8) for self-employed workers (Table 12).

2.3.5 Race

Among the current ECV users, it was shown that the majority are Malays (74.9%), followed by the Chinese
(6%) and Indians (4.8%) (Table 13). Within each ethnic group, the proportions of current ECV users among
the Kadazans, Ibans, Malays, Indians, and Chinese are 7.9%, 3.7%, 3.3%, 2.6%, and 1.5% respectively (Table 12).

2.3.6  Religion

Among current ECV users, the majority are Muslims (84.9%), followed by Christians (6.3%), Hindus (4.8%),
and Buddhists (2.7%) (Table 13).

Prevalence of current ECV users among Muslims is 34%, while the prevalence among Christians, Hindus,
and Buddhists are 4.0%, 2.8%, and 0.9% respectively (Table 12).
2.3.7  Marital status

Among current ECV users, the majority are singles (60.0%) (Table 13). Comparing marital status, the highest
prevalence is found among the divorced at 8.7% (95%CI: 2.5-26.0), followed by singles at 7.2% (95%C1: 5.2-9.9),
and the married at 1.8% (95%CI: 1.2-2.6) (Table 12).

2.5 Conclusion

The prevalence of current ECV users among Malaysian adults is highest among those between 18 and 24
years old, males, and those who have completed college/university education. Students and non-governmental
employees have the highest prevalence of current ECV use. Malays and Muslim adults form the highest
proportion among current ECV users.

2.6 Recommendation

Based on the findings, policy and cessation intervention strategies regarding ECV use should focus on young,
educated, Malay, Muslim males who are either students or non-governmental employees.
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Key Findings

Majority of the current ECV users (86.5%) started to use ECV at the age of 19 years
and above.

Most of the current ECV users preferred third generation devices or mechanical
mods (71.9%).

The brand of device most used by current ECV users were IPV® and Subox
Kangartech?®.

The mean amount spent on ECV device was RM432.60 and per bottle on ECV
liquid was RM52.90.

The most preferred flavour of ECV liquid among current ECV users was fruity
flavours: mango, strawberry, and apple.

The mean amount of liquid per bottle was 33.1 ml.
The mean cost for each bottle of the preferred ECV liquid was RM 52.90.

The amount spent per bottle of ECV liquid was higher for rural (RM 60.30) users
than urban (RM 50.80) ECV users.

The mean frequency of ECV used was 19 sessions per day.

The mean number of inhalations was 16.2 puff/session, higher for urban
(177 puff/session) than rural (10.6 puff/session) ECV users.

Abottle of ECV liquid could last for 17.2 days.
Overall, the preferred nicotine strength among ECV users was 7.3 mg/ml.
About 55% of the ECV users shared their ECV liquid, mostly among friends.

The three main reasons for using ECV: to experiment (47.0%), to quit tobacco
cigarette smoking (16.2%), and to reduce tobacco cigarette smoking (9.6%).

No respondents reported using ECV to smoke in places where tobacco cigarette
smoking is prohibited. A minority reported using ECV mainly to reduce costs of
(7.3%) or to replace (5.4%) tobacco cigarette smoking.

Nearly half (48.4%) of current ECV users tried quitting in the last 12 months.

The most favourite places for ECV use were outside (25.3%) and inside (19.1%) of
homes and restaurants without air-conditioning (17.5%).

The current ECV users obtained their ECV liquid from vape shops (48.3%), kiosks
(6.0%), night markets (2.8%), and other sources (35.2%). Majority of the ‘other
sources’ were from friends (75%) and salesmen (6%).

The exposure to ECV vapour was 35.8% at the workplace and 16.2% at home.
Three out of four ECV users attempted quitting without assistance.

The mean duration of abstinence among current ECV users was 58.5 days.
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Pattern of Current E-Cigarette and Vape Use

3.1 Introduction

This chapter presents pattern of current e-cigarette and vape (ECV) users in Malaysia. It describes ECV
use-related behaviours in the Malaysian adult population: 1) history of ECV use, 2) patterns and cost of ECV
use, 3) quit attempts, and 4) second-hand ECV vapour exposure. Findings from this study provide knowledge
and evidence to support and further advocate for specific policies on ECV use in Malaysia.

3.2  History of ECV Use

3.2.1  Age of initiation

The majority of the current ECV users (86.5%) started to use ECV at the age of 19 years and above. A quarter
of current ECV users were daily users (Table 14).

Among the current ECV users, the urban-to-rural ratio was 1:1. However, among the daily ECV users, 63% were
from urban areas. The mean age to start using ECV daily was 26.8 (urban) and 25.9 (rural) years old (Table 17).

3.2.2  Main reasons for using ECY among current users

Overall, the main reason to use ECV was to try or experiment (47.0%). Other reasons included to quit tobacco
cigarette smoking (16.2%), to reduce tobacco cigarette consumption (9.6%), to reduce the cost of smoking
(7.3%), and to replace tobacco smoking (5.4%) (Table 14). Surprisingly, nobody reported using ECV as areason
to smoke in places where tobacco smoking is prohibited.

3.2.3  Type of device

Most of the current ECV users preferred third generation devices or mechanical mods (71.9%). Among urban
users, the majority preferred mechanical mods (68.3%), followed by preference for second generation (14.9%)
and first generation (7.6%) devices. For rural users, mechanical mods was the preferred device (85.2%), followed
by first generation (8.2%) and second generation (4.1%) devices (Table 16).

3.2.4  Sharing of ECV liquid
Overall, 55.2% of current ECV users shared their ECV liquid, mainly among friends (Table 14). Similar patterns
were observed among both urban and rural ECV users (565.0% vs. 55.8% respectively) (Table 16).

3.2.5  Source of ECV liquid

Overall, 48.3% or 268,000 current ECV users obtained their ECV liquid from vape shops, 7.7% from online
sources, 6.0% from kiosks at shopping centres, and 2.8% from night markets (Table 14). The remaining 35.2%
were from other sources, such as friends (75.0%) and salesmen (6.0%).

The most common source of ECV liquid among both urban and rural current ECV users was vape shops
(Table 16).
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3.3 Patterns and Cost of ECV Use

3.3.1  Flavour of ECV liquid

There are various brands and types of ECV liquid flavours available on the market (fruit-based and non-fruit-
based). The most preferred was fruit-based flavours, especially mango, strawberry, and apple.

3.3.2  Brand of ECV device

ECV device are available in various brands. For instance, IPV ®, Snow ®, Smoke ®, and Subox Kangartech ®.
Among the current ECV users, IPV and Subox Kangartech ® were used the most.

3.3.3  Frequency (how many times per day)

Overall, the mean frequency of ECV use was 18.6 session/day. Urban ECV users had slightly more sessions of
ECV use (19.3 session/day) compared to rural ECV users (16.3 session/day) (Table 15).

3.3.4  Number of puff per session

Overall, mean puffper ECV session was reported to be 16.2 puff/session. Urban ECV users puffed more than
the rural ECV users (177 puff/session vs. 10.6 puff/session) (Table 17).

3.3.5  Volume (ml) of ECV liquid per bottle
On average, there was 33.1ml of ECV liquid per bottle (Table 17).

3.3.6  Average days of ECV liquid last (days)

Overall, a bottle of ECV liquid could last for 17.2 days (Table 17).

3.3.7  Preferred nicotine strength (in mg/mi)

Overall, 83.9% of ECV users preferred ECV liquid with nicotine (Table 16) and the preferred nicotine strength
among ECV users was 7.3 mg/ ml (Table 17).

3.3.8  Favourite places for ECV use

Overall, the most favourite places for ECV use was outside (25.3%) and inside (19.1%) of the homes, followed
by restaurants without air-conditioning (17.5%) and workplaces (16.3%). The least favourite places for ECV
use were shopping complexes (04%) and government buildings (04%) (Table 18).

3.3.9  Cost of ECV use

Overall, the mean amount of money spent on each bottle of ECV liquid was RM 52.90, and RM432.60 for the
device. Interestingly, urban ECV users spent 19.7% higher on devices (RM449.10 vs. RM375.10) but 15.8%
lower on ECV liquid compared to rural users (RM 50.80 per bottle vs. RM60.30 per bottle) (Table 17).

The annual ECV liquid cost per person (calculated by dividing the average money spent on ECV liquid with
an average duration of ECV liquid usage) was RM1,122.59. If the device expenditure was included (assumed
to be recurring every two years), the total annual cost was RM1,338.89 per person.
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In order to assess the affordability of ECV use, the annual expenditure in proportion to the national gross
domestic income per capita was calculated. It was estimated that 3.01% (GDP per capita = US$10,222 per
capita, World Bank 2015; 'US$1=RM3.65) of the GDP was spent on the purchase of ECV liquid, or 3.59% if
both device and liquid expenses were considered.

3.4 ECV Quit Attempts

3.4.1  Previous quit attempts in the last |2 months

Among current ECV users, nearly half (48.4%) had made quit attempts in the last 12 months (Table 14).

3.4.2  Longest duration of abstinence

The mean duration of abstinence was 58.5 days, ranging from one day to 360 days. Among current ECV users,
the percentage who successfully abstained from ECV for one month or more was 60.4%. (Table 14).

3.4.3  Methods used for ECV quit attempt

Among those who attempted to quit ECV use, the majority tried quitting without any assistance (76.6%).
Similar proportions (2.1%) sought advice from ECV vendors, tried other medications, or contacted a quitline.
Others who tried to abstain reported other methods (17.0%), which included switching to cigarette smoking,
being influenced by friends, and financial problems (Table 20).

3.5 Second-hand ECV vapour exposure

3.5.1 At home

Overall, 16.2% of adults in Malaysia (3.02 million) were exposed to ECV at home. The frequency of exposure to
ECV was every day (6.8%), every week (2.3%), every month (2.0%), or less than once a month (5.1%) (Table 31).

The daily exposure to ECV vapour among adults in urban residences (7.1%) was higher than that in rural
(5.9%) residences.

3.5.2  In the workplace

Overall, 35.8% of adults in Malaysia (3.62 million) were exposed to ECV vapour in their workplaces. The
prevalence of exposure to ECV vapour was 25.2% every day, 4.5% every week, 1.4% every month, or 4.6% less
than once a month (Table 31).

The daily and weekly exposure to ECV vapour among urban residents (26.7% and 4.8%, respectively) was
higher than that among rural residents (19.7% and 3.6%, respectively). The percentage of ECV vapour exposure
among rural residents (5.3%) less than once a month was higher than that of urban residents (4.5%).

1 World Bank. (2016, October 28). Countries Overview: Malaysia. Retrieved from http;//www.worldbank.org/en/
country/malaysia/overview
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3.6 Conclusion

Most Malaysian ECV users started to use ECV at the age of 19 and above. The main reason for its use was to
experiment with ECV. Among various types of ECV devices, Malaysian ECV users preferred third generation
devices. The majority preferred ECV liquids with an average nicotine strength of 7.3 mg/ml. Half of the current
ECV users tried quitting in the last 12 months, and the majority remained abstinent for more than one month.
There is higher exposure to ECV in the workplace than at home.

Malaysians spent substantial amounts of their income on ECV. As frequency and sharing habits are comparable
between urban and rural consumers, the higher expense of the latter could be attributed to the difference in
price of ECV in rural areas.

3.7 Recommendation

The current ECV users start as early as school age. This shows that awareness of the dangers of ECV use is
still low; therefore more education and awareness campaigns should target children as young as school age.
Furthermore, since the majority of ECV users begin at the age of 19 years old or older and obtained their ECV
supplies through friends, intervention via peer support group might be an effective strategy to combat this.

Most exposure to ECV vapour occurred outside the home. Hence, tobacco-free policies should include
prohibition of ECV use in public places and workplaces.

Since almost one-third of ECV users used ECV as a method to quit tobacco cigarette smoking, further
research should be conducted on the effectiveness of ECV use as a quitting method for tobacco cigarettes.
In addition, the Ministry of Health should develop a clear position on the use of ECV in the current smoking
cessation guideline.

The cost of a device was calculated by assuming the consumer is using a single device that lasts for two years.
It is possible that some consumers use multiple devices for different occasions that reflects their lifestyle.
Thus, the current estimate might overestimate the device cost. This estimate could be improved by exploring
further the patterns of device usage by consumers in a future study.

The use of ECV is commonly associated with lower costs compared to the use of cigarettes. Although a general
deduction can be made from the present data, as the present report only focuses on ECV this analysis will
not be reported here.
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Key Findings

Promotions and advertisements for ECV that reached the respondents came from
social media (184%), the Internet (16.3%), and vape shops (13.4%).

Information on the dangers of ECV and motivation for users to quit ECV came
from TV (21.0%), social media (15.0%), and newspapers and magazines (14.0%).

After obtaining information about ECV effects on health, more than half (54.6%)
of the respondents thought a lot about its health risks.

About 75% of the respondents felt that ECV does not help tobacco cigarette smokers
to quit smoking or maintain abstinence upon quitting.

Most of the respondents (91.8%) wanted ECV to be prohibited in places where
tobacco cigarette smoking is banned.

Almost two-thirds of the respondents (634%) wanted ECV to be banned completely.
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4| Introduction

The researchers of this study investigated sources of information for the general public tolearn about e-cigarette
and vape (ECV), as well as people’s opinions on ECV. It is hoped that the findings of this study can help the
government in making well-informed policies so as to reduce the use of ECV among Malaysians. This chapter
will explain the public’s exposure to media about ECV as well as public perception of ECV.

4.7 Media

4.2.1  Ever seen ECV on any media

Overall, 41.5% of the adults 18 years or older had ever seen ECV on any media. Rural residents (42.5%) had a
slightly higher percentage of observing ECV on the media.

4.2.2  Observed any advertisements promoting ECV

The most frequently used platform to promote ECV was social media (Facebook, Instagram, and Twitter at
18.4%), followed by other sources on the Internet (16.3%), and vape shops (134%). Cinemas were the least
frequently used platform to promote ECV (see Table 40). Generally, urban respondents (63%) had a higher
percentage of observing advertisements promoting ECV than rural respondents (57.7%). However, rural
respondents had higher percentages of observing advertisements promoting ECV via television (47.7%), radio
(18.2%), and newspapers (32.4%).

4.2.3  Observed any information about the dangers of ECV

As shown in Table 40, more than one fifth of the respondents (21.7%) received information on the dangers of
using ECV from television. A higher percentage of rural respondents observed information on the dangers of
smoking ECV on television (804% vs 72.6%) and through vape shops (6.2% vs 3.8%) than urban residents did.
4.2.4  Observed any information motivating people to quit ECV

A higher percentage of rural respondents observed information aimed at motivating users to quit ECV via
television (80.0% vs 70.5%) and vape shops (5.0% vs 3.8%) than urban respondents did.

4.2.5  Effectiveness of health information on ECV use

More than half (54.6%) of the respondents thought a lot about the health risks of using ECV after obtaining
information on its health effects. Rural respondents had a higher percentage of ‘somewhat thinking” about
the health risks of using ECV compared to their urban counterparts (25.6% vs 20.7%) but lower percentages
of ‘thought alot’ (49.1% vs 56.5%).

4.3  Perception

In this section, the findings on the public perception of ECV (Table 41) are discussed regarding the
following statements:
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4.3.1  ECV helps people quit smoking tobacco cigarettes

Majority of the respondents disagreed that ECV helps people to quit (74.5%) or to cut down on tobacco
cigarette smoking (63.0%). Furthermore, 85.3% of the respondents disagreed that ECV is more effective than
medication for quitting smoking.

4.3.2  ECV helps people maintain cigarette abstinence

Overall, 79.7% of the respondents disagreed that ECV helps people maintain cigarette abstinence, and 50%
of'the respondents agreed that ECV is not an effective aid to quitting nicotine.

4.3.3  The urge to smoke is reduced by using ECV

Overall, 67.1% of the respondents disagreed that the urge to smoke is reduced by using ECV. More than half
(51.9%) of the respondents agreed that ECV is less satisfying than tobacco smoking.

4.3.4  People react more positively to ECV users than tobacco smokers

More than a quarter (26.7%) of the respondents agreed that people react more positively to ECV users than
to tobacco smokers. Majority of the respondents (64.6%) agreed that the smell of an ECV is better than the
smell of a tobacco cigarette.

4.3.5  ECVis beneficial and less harmful to the health of the user compared to tobacco smoking
The use of ECV is perceived by only some of respondents to improve breathing (15.4%) and coughing (14.2%).
However, majority of the respondents disagreed that ECV is less harmful to health (77.1%).

4.3.6  Craving, quitting urgency, and addictiveness of using ECV compared to tobacco cigarettes

More than half (54.8%) of the respondents agreed that craving for ECV is as strong as for tobacco cigarettes.
Also, 35.2% of them agreed that the sense of urgency to quit ECV is not the same, and 33.2% agreed that ECV
is more addictive.

4.3.7  Harmfulness of ECV vapour exposure and liquid compared to tobacco cigarettes

Slightly more than half (55.6%) of the respondents agreed that ECV is more harmful to others compared to
tobacco smoke. Majority (80.8%) of the respondents agreed that ECV solutions cause poisoning and allow
more nicotine use (55.1%) compared to tobacco cigarettes.

4.3.8  Regulation of ECV

634% of the respondents agreed that ECV should be banned completely rather than regulated, and 91.8% of
the respondents agreed that ECV should be prohibited in places where smoking is banned.
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4.4 Conclusion

ECV is still a new invention, yet evidence has already shown that its risks outweigh its benefits to users. It
is also feared that irreversible health damage could occur when ECV is used on a long-term basis. Immense
efforts must be put in by authorities from the government to educate people about ECV’s negative effects on
the society as well as on health.

One of the greatest ambitions of the Malaysian government is to succeed as a developed country by the year
2020. To fulfil this dream, the people of this nation must be healthy physically, mentally, and also socially. ECV
use may simply impair the quality of the people. At the very least, the use of ECV is perceived by this survey’s
respondents to worsen breathing (84.6%) and coughing (85.8%).

In addition, as suggested by more than half of the respondents in this study, ECV use should be banned
completely in this country so that people can thrive in a cleaner, purer environment.

This study concludes that social media, the Internet, and vape shops are the main platforms where ECV
has been effectively promoted and advertised to the general public. Meanwhile, television (21.7%) played
an important role in providing information on the dangers of using ECV. It is also a powerful instrument in
providing information to motivate people to quit smoking ECV. Social media, newspapers, magazines, as well
as the Internet are sources of information for the general public to learn about the dangers of ECV.

Respondents in this study were aware of the negative effects of ECV and were not positive about its use.

4.5 Recommendation

This study showed that only half of the respondents gave some thought to the negative effects of ECV after
receiving information about it. It is important for the authorities to increase efforts to highlight the dangers
of ECV so people will be more alert and concerned about its negative consequences. For the government to
educate the general public about ECV, television, social media, newspapers, and magazines, and the Internet
are potentially effective tools. The government should spread awareness of the negative effects of ECV through
these means.

However, educating the public would not be enough. Sources where ECV is advertised and sold must be
strictly controlled, or better still, eliminated. Thus, advertisements through social media, the Internet, and
other means must be banned though strict enforcement of relevant regulations. It is also important for the
government to limit and reduce the number of vape shops in this country.

Ultimately, the easiest and the most effective step would be banning ECV use entirely in this country.
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Nicotine Analysis

5.1 Introduction

Analysis of the nicotine content in ECV liquids was done to quantatively determine the amount of nicotine
available in the samples obtained from respondents.

5.2 Material and Methods

The analysis of nicotine in ECV liquid samples was performed according to USM/NPC/TM 22 method using
Gas Chromatography Mass Spectrometry (GC-MS) in Selective Ion Mode (SIM). All collected samples
were analysed in Toxicology Laboratory, National Poison Centre (NPC), University Sains Malaysia (USM),
certification number SAMM 523: MS ISO/IEC 17025.

5.2.1  Sample collection

Samples of ECV liquids were collected from NECS respondents. A total of 81 ECV liquid samples were
received from data collectors, and each sample was given a unique code number for identification purposes. All
samples were stored in in their original containers and refrigerated between 4°C to 8°C to minimize nicotine
degradation prior to analysis.

5.2.2  Standard nicotine for calibration

10 mg of standard nicotine (Acros Organics, purity 99%) was transferred to a 10 ml volumetric flask (VF) and
mixed with methanol up to the mark. Further dilutions were done to prepare the calibration curve of standard
nicotine solutions in the range of' 50, 100, 500, 1000, 2500, and 5000 ng/ml. The linearity of calibration curve
was found to be excellent, R?=0.998 (Figure 7).
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Figure 7 Calibration curve for nicotine
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5.2.3  Internal standard (IS) diphenylamine

2.5 gm of diphenylamine was mixed with 10 ml methanol in VF. Then 100 ul of stock solution was pipetted
out and mixed with 10 ml methanol to prepare an IS working solution of 250 ng/ml.

5.24  Sample preparation

10 ul samples were diluted in 10ml V.F with methanol. 50 ul of sample solution was pipetted out and mixed
with 50 ul internal standard (IS) diphenylamine (250 ng/ml). A pinch of anhydrous sodium sulphate was
added and vortexed briefly, followed by 5 minutes centrifuge at 2500 rpm. The supernatant was transferred
into a glass insert of the labelled auto sampler vial and then analysed by GC-MS.

5.2.5  Nicotine estimation by GC-MS

The nicotine estimation was measured by a Hewlett Packard® 6890 series Gas Chromatograph with autosampler
and 5973 Mass Selective Detector (MSD) running on a ChemStation data system. A capillary column of HP-5
cross linked 5% phenyl methyl siloxane fused silica 30 m x 0.32 x 0.25 um with a carrier gas helium flow rate of
2.4/min was used. Injector port temperature was set at 250°C. Interface temperature was set at 280°C, and the
oven temperature was set initially at 70°C and increased by 25°C/min to 230°C, and it was held for 1 minute.
Then, it was further held for another 5 minutes at 300°C. The sample injection mode was splitless with 1 ul
injection volume. The retention time for nicotine and diphenylamine were 4.23 and 4.94 minutes respectively.

5.3 Results

Out of 81 samples analysed for nicotine content, a total of 13 samples had no label for nicotine but was found
to contain nicotine. Two samples labelled as having zero nicotine but were found to also contain nicotine.
A total of nine samples contained contained a level of nicotine higher than what their labels indicated.
However, 57 samples had nicotine concentrations that were lower than what their labels indicated. The
nicotine concentration percentage difference between what stated on the label and the result from analysis
was found to be as low as from -99.16% to -1.28% in 64 samples, while in 4 samples the difference was higher
(+163.0% to +0.083%), and the remaining 13 samples had no mention of nicotine concentration on their labels.

5.4 Conclusion

There was a large discrepancy in nicotine concentration between the labelled and analysed values among
the collected ECV samples.

55 Recommendation

Strict enforcement is needed for ECV liquid, based on the current regulations of nicotine, to ensure safety
of users.
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Table6 Nicotine analysis

Nicotine Analysis

No Nicotine International Ratio Label Calculated % Difference
area standard area value value
1 147,948.00 933,209.00 0.16 6 377 -37.22
2 841.73 181,132.00 0.00 0 0.16 +
3 157,913.00 621,501.00 0.25 6 6.01 0.08
4 222,317.00 1,369,263.00 0.16 9 3.86 -57.16
5 45,702.00 553,041.00 0.08 6 1.99 -66.90
6 37,903.00 661,870.00 0.06 6 1.39 -76.83
7 32,189.00 569,403.00 0.06 6 1.37 -77.12
8 149,348.00 1,850,890.00 0.08 9 1.93 -78.51
9 86,226.00 1,177,673.00 0.07 3 176 -41.20
10 207,827.00 917,926.00 0.23 6 5.36 -10.68
1 81,780.00 714,890.00 011 6 2173 -54.50
12 463,838.00 690,400.00 0.67 6 15.81 16347
13 103,254.00 588,985.00 0.18 6 4.16 -30.73
14 227,196.00 1,224,646.00 0.19 6 440 -26.68
15 90,834.00 964,125.00 0.09 6 2.26 -62.37
16 351,796.00 1,404,280.00 0.25 6 5.92 -1.28
17 76,999.00 893,829.00 0.09 3 2.07 -31.07
18 230,839.00 1,258,676.00 0.18 NO 4.35
19 203,939.00 720,192.00 0.28 NO 6.69
20 311,173.00 736,042.00 042 12 9.96 -16.97
21 146,616.00 1,821,687.00 0.08 NO 1.93
22 7,636.00 784,978.00 0.01 NO 0.28
23 144,659.00 1,075,715.00 0.13 9 3.20 -64.43
24 851.52 719,922.00 0.00 9 0.08 -9917
25 43,616.00 1,200,614.00 0.04 NO 0.90
26 116,037.00 962,837.00 0.12 6 278 -53.60
27 257,986.00 1,466,181.00 0.18 9 417 -53.62
28 185,147.00 942,584.00 0.20 6 4.65 -2243
29 123,850.00 834,984.00 0.15 6 3.53 -41.22
30 154,463.00 1,132,134.00 0.14 6 3.25 -45.87
31 162,181.00 606,837.00 0.27 6 6.32 -5.27
32 102,079.00 1,058,016.00 0.10 6 2.31 -61.50
33 72,095.00 823778.00 0.09 3 210 -30.03
34 22,114.00 1,207,780.00 0.02 NO 048
35 220,113.00 767,037.00 0.29 9 6.78 -24.68
36 190,785.00 916,495.00 0.21 6 4.93 -17.83
37 188,046.00 715,163.00 0.26 6 6.25 -4.18
38 187,808.00 1,229,278.00 0.15 NO 363
39 52,426.00 660,059.00 0.08 6 191 -68.17
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Nicotine Analysis

Table 6 (continue)
No Nicotine International Ratio Label Calculated % Difference
area standard area value value
40 852.61 885,940.00 0.00 6 0.07 -98.83
41 49,209.00 535,276.00 0.09 6 231 -61.58
42 99,997.00 731,962.00 014 6 3.25 -45.82
43 146,563.00 693,942.00 0.21 6 5.00 -16.65
44 133,523.00 706,084.00 0.19 NO 448
45 2,001.00 1,355,815.00 0.00 3 0.08 -97.30
46 1,967.00 799,669.00 0.00 12 0.10 -99.15
47 200,745.00 809,876.00 0.25 NO 5.84
48 91,063.00 953,374.00 0.10 6 2.29 -61.87
49 36,716.00 952,647.00 0.04 NO 0.95
50 317,790.00 788,758.00 040 9 949 -544
51 139,534.00 965,822.00 0.14 NO 344
52 23,941.00 1,120,154.00 0.02 6 0.55 -90.87
53 127,208.00 1,523,343.00 0.08 12 2.01 -83.29
54 113,028.00 1,108,715.00 0.10 6 244 -59.37
55 632,522.00 822,315.00 0.77 NO 18.09
56 34,310.00 609,232.00 0.06 6 1.37 -77.20
57 1,763.00 809,767.00 0.00 0 0.10
58 131,930.00 971,575.00 0.14 9 3.23 -64.09
59 29,320.00 1,094,695.00 0.03 6 0.68 -88.75
60 57,864.00 609,656.00 0.09 6 2.27 -62.12 61
61 35,031.00 1,199,577.00 0.03 6 0.73 -87.82
62 255,959.00 1421,056.00 0.18 18 4.27 -76.27
63 165,696.00 1,227,825.00 0.13 6 3.21 -4647
64 142,229.00 887,292.00 0.16 NO 3.81
65 324,528.00 883,769.00 0.37 6 8.66 -44.35
66 159,879.00 790,987.00 0.20 6 479 -20.25
67 56,472.00 826,833.00 0.07 9 1.65 -81.67
68 398,978.00 1,780,987.00 0.22 6 5.30 -11.67
69 2,957.00 981,978.00 0.00 6 0.12 -98.05
70 199,135.00 1,155,909.00 017 6 4.09 -31.87
71 156,162.00 841,019.00 0.19 6 440 -26.63
72 298,798.00 1,198489.00 0.25 6 5.90 187
73 74,980.00 636,590.00 0.12 6 2.81 -53.17
74 186,292.00 919,137.00 0.20 12 4.80 -59.99
75 327,876.00 812,874.00 040 9 9.51 5.67
76 65,875.00 759491.00 0.09 6 2.08 -65.32
77 215,566.00 694,609.00 0.31 6 7.33 -22.13
78 176,474.00 1,062,428.00 0.17 6 3.94 -34.28
79 205,140.00 924,643.00 0.22 6 5.25 -12.48
80 385,158.00 961,486.00 040 12 944 -21.30
81 91,678.00 609,736.00 0.15 6 3.57 -4043
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Table'7 Population characteristics

95% CI

n N % Lower Upper DEFF
Age Group
18-24 693 3,676,358 194 17.9 210 1723
25-44 1,684 8,268,976 43.6 413 459 2.393
45-64 1,437 5,280,969 279 25.9 29.9 2.243
65 and above 464 1,728,000 9.1 77 10.8 3.119
Gender
Male 1,984 9,533,557 50.2 48.2 52.3 1.870
Female 2,298 9,444,650 49.8 477 51.8 1.870
Education
No formal education 429 1,351,823 71 6.1 8.2 1.835
Completed primary 1,163 4472862 23.6 215 25.8 2.842
Completed secondary 1,820 8,402,672 443 421 464 2.061
Completed college/university 871 4753,257 25.0 22.6 276 3720
Occupation
Government 384 1,945,052 10.2 8.5 12.2 4.054
Non-government 958 5,002,612 26.3 24.3 284 2409
Self-employed 928 3,830,211 20.2 18.2 22.2 2.694
Student 267 1,427,397 7.5 64 8.8 2.267
Homemaker 1,106 4,114,501 217 20.1 23.3 1634
Retiree 208 931,590 49 41 5.9 2.024
Not working 436 1,751,746 9.2 81 10.5 1.963
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Table 7 (continue)
95% C1

n N % Lower Upper DEFF
Race
Malay 3,215 13,783,021 72.6 67.8 770 11.685
Chinese 419 2,323,697 12.2 9.9 151 6.886
Indian 188 1,126,055 59 44 7.9 5.892
Iban 49 169,998 0.9 04 19 5916
Kadazan 51 175,889 0.9 0.5 1.8 4.255
Other Bumiputera 348 1,351,770 71 4.8 104 12.797
Others 13 44,064 0.2 01 05 1701
Religion
Islam 3483 14,951,196 78.9 74.9 82.3 8.994
Buddha 330 1,809,317 9.5 74 12.2 7127
Kristian 254 953,256 5.0 37 6.8 5.598
Hindu 174 1,051,885 55 41 7.5 6.023
Others 39 191,886 1.0 0.6 17 2.795
Marital status
Married 3,057 12,916,105 68.1 66.0 70.1 2.199
Living with partner 15 72737 04 0.2 0.9 3.149
Separated 13 65,132 0.3 0.2 0.6 1517
Divorced 43 162,991 0.9 0.6 13 1.378
Widowed 190 701,685 37 3.0 46 2.051
Single 964 5,049,944 26.6 247 28.6 2.145
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Table8 Population by residence

95% CI
n N %

Lower Upper
Urban 2,123 14,478,772 76.2 72.3 79.6
Rural 2,165 4,526,484 23.8 204 277

Table9 Population characteristics by residence
Urban Rural
95% CI 95% CI
n N %* DEFF n N %* DEFF
Lower Upper Lower Upper

Age Group
18-24 346 2,663,578 18.5 167 204 1.946 347 1,012,780 224 19.9 25.1 1.028
25-44 887 6,557,607 454 42.5 484 2.868 797 1,711,369 378 35.3 40.5 768
45-64 722 4,007,200 27.8 25.3 304 2.674 715 1,273,769 28.2 25.6 30.8 877
65 and above 160 1,203,000 8.3 6.6 10.5 4.147 304 525,000 116 9.9 135 .832
Gender
Male 1,000 7,255,708 50.2 476 52.8 2.248 984 2,277,849 504 479 52.9 662
Female 1,119 7,199,352 498 472 524 2.248 1,179 2,245,298 49.6 471 521 662
Education
No formal education 132 830,559 57 46 71 2458 297 521,264 11.5 97 13.6 981
Completed primary 481 3,147,214 21.8 191 24.6 3.743 682 1,325,648 29.3 26.9 31.9 794
Completed secondary 936 6,427,377 444 41.8 471 2447 884 1,975,294 437 40.9 46.6 .849
Completed college/ 572 4,057,381 281 249 314 4377 299 695876 154 134 176 891
university
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Table 9 (continue)
Urban Rural
n N %* 95% O DEFF n N %* 95% O DEFF
Lower Upper Lower Upper
Occupation
Government 228 1,603,398 111 8.9 137 4751 156 341,654 7.6 6.1 94 1.007
Non-government 572 4107444 284 25.9 31.0 2.697 386 895,168 19.8 172 227 1.254
Self-employed 384  2,665895 184 16.1 21.0 3445 544 1,164,315 257 231 28.5 .989
Student 142 1,062,373 7.3 6.0 8.9 2476 125 365,024 81 6.2 10.5 1.620
Homemaker 495 3,027,096 20.9 19.0 23.0 2.017 611 1087405 24.0 2.1 26.0 .544
Retiree 123 779,130 54 4.3 6.7 2277 85 152,460 34 25 45 814
Not working 179  1,233435 85 71 10.2 2469 257 518,311 11.5 9.9 13.2 717
Race
Malay 1454 10,080,063 69.8 63.8 75.2 13.004 1761 3,702,958 81.8 755 86.8 5.684
Chinese 327  2,142/406 14.8 11.8 18.5 7.293 92 181,291 40 2.3 6.9 3416
Indian 163 1,074,797 74 55 10.0 6.046 25 51,259 11 04 3.0 2.969
Iban 13 89,757 0.6 0.2 16 4.883 36 80,240 18 0.5 5.9 7.070
Kadazan 16 98,814 0.7 0.3 15 3.651 35 77075 17 0.6 4.8 5.055
Other Bumiputera 142 939,726 6.5 3.8 10.9 16.185 206 412,045 9.1 5.8 14.0 5.099
Others 4 24,380 0.2 0.0 0.6 2.118 9 19,685 04 0.2 12 1.235
Religion
Islam 1,589 10,980,571 76.1 71.2 80.3 9.669 1,894 3,970,625 87.8 82.2 91.8 5.518
Buddha 251 1,653,239 11.5 8.8 14.8 7.507 79 156,077 35 18 64 3.626
Kristian 103 634,774 44 3.0 6.3 5.165 151 318482 7.0 39 12.3 6.561
Hindu 150 1,002/461 6.9 51 9.5 6.199 24 49424 11 04 3.0 2.919
Others 24 163,658 11 0.7 20 2.962 15 28,228 0.6 0.2 18 1.852
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Table 9 (continue)
Urban Rural
95% CI 95% CI
n N %* DEFF n N %% DEFF
Lower Upper Lower Upper
Marital Status
Married 1,502 9,898,677 68.5 65.9 711 2.619 1,655  3,017428 66.7 64.0 69.3 .852
Living with partner 8 58,531 04 0.1 11 3.681 7 14,206 0.3 0.1 0.9 .980
Separated 9 57,760 04 0.2 0.8 1.660 4 7,372 0.2 0.1 04 419
Divorced 18 114,075 0.8 0.5 1.3 1786 25 48,917 11 0.7 16 409
Widowed 74 487780 34 2.5 46 2.672 116 213,905 47 38 5.8 579
Single 508 3,828,798 26.5 24.2 29.0 2495 456 1,221,147 270 24.3 29.9 1.033
* Column %
Table 10 Prevalence of ECV users and cigarette smokers
95% CI
n N % Lower Upper DEFF
Current ECV user 110 602,122 3.2 2.5 41 2.232
Ever ECV 409 2,266,827 11.9 105 13.5 2.345
Never ECV user 3,874 16,713,338 88.1 86.5 89.5 2.343
Former ECV user 289 1,624,679 8.6 75 9.8 1.948
Dual ECV user 77 445458 2.3 18 31 2.041
Ever cigarette smoker 1,396 5,496,692 32.3 30.5 34.2 1785
Current cigarette smoker 957 3,627,746 21.3 19.8 22.9 1.584
Former cigarette smoker 183 7,572,237 4.5 37 54 1772
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Table 11 Prevalence of ECV and cigarette smokers by residence

Urban Rural
95% CI 95% CI

n N % Lower Upper DEFF n N % Lower Upper DEFF
Current ECV user 63 473431 33 24 44 2.67 47 128,691 2.9 21 3.8 0.68
Ever ECV 229 1,774,152 12.3 10.5 14.3 273 180 492,675 10.9 91 13.0 101
Never ECV user 1,891 12,683,235 877 857 89.5 273 1983 4,030,104 891 87.0 90.9 101
Former ECV user 163 1,276,718 8.8 75 104 219 126 347961 Yad 6.2 9.6 1.07
Dual user 49 366,452 2.5 18 3.5 2.35 28 79,007 18 12 2.6 0.75
Ever cigarette smoker 677 4,203488 321 29.8 345 2.18 719 1,293,203 33.2 313 35.2 043
Current cigarette smoker 439 2,699,510 20.6 187 226 1933 518 928,235 23.9 22.1 257 044
Former cigarette smoker 96 601,906 4.6 37 57 2.07 87 155,331 40 31 5.0 0.59

Table 12 Prevalence of current ECV users by population characteristics
95% CI
n N % Lower Upper

Age group
18-24 44 236,909 6.5 45 9.2
25-44 56 333,239 4.0 2.9 5.6
45-64 9 24,377 0.5 0.2 0.9
65 and above 1 7,598 04 0.1 32
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Table 12 (continue)
95% CI
n N % Lower Upper
Gender
Male 103 577525 6.1 47 7.8
Female 7 24,597 0.3 01 0.6
Education
No formal education 1 2,195 0.2 0.0 1.2
Completed primary 15 72,5635 16 0.9 3.0
Completed secondary 52 268,854 3.2 2.3 45
Completed college/ university 42 258,637 54 3.9 76
Occupation
Government 14 T 3.7 18 74
Non-government 45 270,772 54 3.8 7.6
Self-employed 29 143,116 37 24 5.8
Student 15 78,314 55 2.9 101
Homemaker 0
Retiree 0
Not working 7 38,144 2.2 10 49
Race
Malay 85 451,234 33 25 4.3
Chinese 35,924 15 0.7 34
Indian 4 29,075 2.6 0.8 8.0
Iban 1 6,358 37 07 185
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Table 12 (continue)
95% CI
n N % Lower Upper
Kadazan 3 13,267 7.9 24 227
Other Bumiputera 11 66,265 49 2.3 101
Others
Religion
Islam 95 511,085 34 27 44
Buddha 3 16,242 0.9 0.3 31
Kristian 7 37,925 4.0 16 9.5
Hindu 4 29,075 2.8 0.9 8.6
Others 1 7796 4.1 07 20.6
Marital Status
Married 47 227,545 18 1.2 2.6
Living with partner 0
Separated 0
Divorced 3 13481 8.7 2.5 26.0
Widowed 0
Single 60 361,096 7.2 5.2 99
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Table 13 Distribution of current ECV users by demographic characteristics

95% CI

n N % Lower Upper
Age group
18-24 44 236,909 39.3 29.0 50.8
25-44 56 333,239 55.3 44.0 66.2
45-64 9 24,377 4.0 2.0 7.9
65 and above 1 7598 1.3 0.2 8.6
Gender
Male 103 577,525 95.9 904 98.3
Female 7 24,597 41 17 9.6
Education
No formal education 1 2,195 04 0.0 2.6
Completed primary 15 72,535 12.0 7.0 20.0
Completed secondary 52 268,854 447 33.9 56.0
Completed college/university 42 258,537 42.9 33.0 53.5
Occupation
Government 14 71,777 11.9 6.0 22.2
Non government 45 270,772 45.0 34.5 55.9
Self-employed 29 143,116 23.8 15.3 35.0
Student 15 78,314 13.0 6.9 231
Homemaker
Retiree
Not working 7 38,144 6.3 2.8 13.9
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Table 13 (continue)
95% CI

n N % Lower Upper
Race
Malay 85 451,234 74.9 60.3 85.5
Chinese 6 35,924 6.0 27 12.6
Indian 4 29,075 4.8 15 143
Iban 1 6,358 11 01 7.3
Kadazan 3 13,267 2.2 0.6 7.5
Other Bumiputera 11 66,265 11.0 4.8 234
Others
Religion
Islam 95 511,085 84.9 754 911
Buddha 3 16,242 27 0.8 9.1
Kristian 7 37,925 6.3 26 145
Hindu 4 29,075 4.8 15 14.3
Others 1 7,796 13 0.2 84
Marital status
Married 47 227,545 37.8 26.9 50.1
Living with partner
Separated
Divorced 3 13481 2.2 0.6 8.3
Widowed
Single 60 361,096 60.0 475 71.3
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Table 14 Pattern of ECV use among current users

95% CI

n N % Lower Upper
Age of initiation
Below 12 0.0
12-15 4 23,773 4.0 14 107
16-18 12 57,362 9.6 50 174
19 and above 93 518,820 86.5 T 921
Daily users
Yes 19 120,198 270 176 391
No 58 325,260 73.0 60.9 824
Main reason for smoking e-cigarette/
vape
To try 52 281,813 470 381 56.0
To quit tobacco smoking 19 97,244 16.2 9.8 255
To reduce tobacco smoking 9 57,347 9.6 46 189
To reduce cost of smoking 43735 7.3 31 164
To replace tobacco smoking 7 32,137 54 2.3 118
Others 16 87,680 14.6 8.6 237
Type of device
1st gen (cigarette-like) 7 43475 7.8 3.3 171
2nd gen (pen-like) 10 70,641 12.6 56 25.8
3rd gen (mod) 78 403,397 71.9 58.6 82.3
Others 7 43,216 77 37 155
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Table 14 (continue)
95% CI

n N % Lower Upper
Sharing cost of e-liquid
Yes 25 145,817 25.5 177 35.1
No 78 426,449 74.5 64.9 82.3
Sharing e-liquid
Yes 58 315,612 55.2 43.0 66.7
No 45 256,654 44.8 33.3 570
Preferred e-liquid with nicotine
Yes 68 388,469 83.9 71.6 914
No 15 74,804 16.1 8.6 284
Source of e-liquid
Online 7 42,952 7T 3.3 171
Vape shops 51 267773 48.3 36.0 60.8
Kiosk at shopping centre 4 33,215 6.0 16 19.5
Night market 15,300 2.8 0.7 10.6
Others 32 195,199 35.2 25.0 46.9
E-liquid storage at home
Close cabinet 25 123481 23.2 151 338
On shelf 8 53,241 10.0 4.2 22.1
On table 14 82,864 156 8.9 25.9
No specific place 13 69,049 13.0 7.0 22.9
Others 34 203,590 38.3 27.2 507
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Table 14 (continue)

5 95% CI

1 n N % Lower Upper

5 E-cigarette/vape quit attempt (for the

: last 12 months)

g Yes 45 254,994 484 36.9 60.1

No 49 271,529 516 399 631

j Duration of abstinence of recent quit

g attempt

: Less than a months 17 90,700 39.6 26.6 54.3

: One month or more 25 138,110 604 457 734

: Modified FTND status
None 42 211,395 472 34.5 604
Low 31 182,158 407 287 54.0
Moderate 9 50,345 11.3 5.5 21.8
High 1 3,572 0.8 0.1 54
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Table 15 Population characteristics of current ECV users by residence

Urban Rural
95% CI 95% CI
n N % Lower Upper n N % Lower Upper
Total 63 473431 3.3 24 45 47 128,691 2.9 2.1 3.8
Age Group
18-24 28 187,001 70 45 107 16 49,907 5.0 3.0 8.1
25-44 32 268,991 41 2.8 6.1 24 64,248 3.8 25 5.6
45-64 2 9,841 0.2 01 1.0 7 14,536 11 0.6 2.3
65 and above 1 7,598 0.6 01 46
Gender
Male 61 459,656 6.3 a7 8.6 42 117,869 5.2 3.9 7.0
Female 2 13,775 0.2 0.0 0.8 5 10,822 0.5 0.2 11
Education
No formal education 1 2,195 04 01 2.9
Completed primary 8 52,840 17 0.8 36 7 19,696 15 07 34
Completed secondary 28 204,085 3.2 21 49 24 64,769 3.3 2.3 a7
Completed college/university 27 216,506 5.3 36 7.8 15 42,031 6.1 3.9 9.3
Occupation
Government 6 49,251 31 1.2 7.8 8 22,526 6.7 2.9 147
Non-government 32 237,893 5.8 4.0 8.5 13 32,879 37 2.0 6.7
Self-employed 12 95,977 36 1.9 6.6 17 47139 41 2.5 6.6
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Table 15 (continue)
Urban Rural
95% CI 95% CI
n N % Lower Upper n N % Lower Upper
Student 9 59420 56 25 11.9 6 18,893 52 2.3 114
Homemaker
Retiree
Not working 4 30,890 2.5 0.9 6.6 3 7,253 14 0.5 41
Race
Malay 44 337,674 34 24 47 41 113,560 31 2.2 4.3
Chinese 5 33,370 16 0.7 3.6 1 2,554 14 0.3 74
Indian 4 29,075 27 0.8 84
Iban 1 6,358 71 18 24.5
Kadazan 1 8,146 8.9 13 413 2 5121 6.6 3.3 130
Other Bumiputera 8 58,808 6.3 2.7 136 3 7457 18 0.6 54
Others
Religion
Islam 51 389,839 36 26 4.9 44 121,246 31 2.2 4.2
Buddha 2 13,688 0.8 0.2 34 1 2,554 17 0.3 81
Kristian 5 33,033 5.3 1.9 135 2 4,892 15 04 6.3
Hindu 4 29,075 29 0.9 9.0
Others 1 7,796 4.8 0.8 22.8
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Table 15 (continue)

Urban Rural
95% CI 95% CI
n N % Lower Upper n N % Lower Upper
Marital status
Married 21 160,554 16 1.0 2.7 26 66,991 2.2 14 34
Living with partner
Separated
Divorced 1 8,449 8.0 13 364 2 5,033 10.3 2.5 336
Widowed
Single 41 304,428 8.0 54 115 19 56,668 47 3.0 7.3
Table 16 Pattern of current ECV users by residence
Urban Rural
95% CI 95% C1
n N % Lower Upper n N % Lower Upper
Age started smoking ECV
12-15 3 20,863 44 14 131 1 2,911 2.3 3 151
16-18 6 39,389 8.3 37 17.8 6 17,973 14.2 54 324
19 and above 54 413,180 873 76.7 93.5 39 105,640 83.5 65.5 931
Main reason for smoking
ECV
To quit tobacco smoking 10 71,746 15.2 8.1 26.7 25,498 20.2 9.8 36.9
To replace tobacco smoking 19,880 4.2 13 12.8 4 12,257 97 3.6 23.5
To reduce tobacco smoking 7 51,526 10.9 49 22.6 2 5,821 46 11 16.7
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Table 16 (continue)
Urban Rural
95% CI 95% CI
n N % Lower Upper n N % Lower Upper
To try 31 227485 48.1 375 587 21 54,328 42.9 29.6 573
To reduce cost of smoking 4 38,193 81 30 19.8 2 5,542 44 11 15.6
Others 8 64,602 136 6.9 25.1 8 23,078 18.2 94 325
Type of device
1st gen (cigarette-like) 4 33,494 76 2.8 19.3 3 9,981 8.2 18 30.0
2nd gen (pen-like) 8 65,623 14.9 6.3 31.5 2 5,018 4.1 0.9 164
3rd gen (mod) 40 299,946 68.3 52.0 81.0 38 103,451 85.2 66.0 945
Others 6 40,228 9.2 41 19.0 1 2,988 2.5 0.3 16.0
Sharing cost of e-liquid
Yes 16 122,489 270 178 38.8 9 23,328 196 10.6 33.6
No 44 331,028 73.0 61.2 82.2 34 95,421 804 664 894
Sharing e-liquid
Yes 34 249,357 55.0 40.2 68.9 24 66,255 55.8 407 69.9
No 26 204,160 45.0 311 59.8 19 52,494 442 301 59.3
Preferred e-liquid with
nicotine
Yes 41 314,747 85.8 69.7 94.1 27 73,721 76.5 59.6 87.8
No 7 52,168 14.2 59 30.3 8 22,636 235 12.2 404
Source of e-liquid
Online 4 33,988 7.6 2.8 19.1 3 8,964 84 19 30.0
Vape shops 28 203,238 454 311 604 23 64,535 60.5 416 76.7

| xipuaddy



9102 (SD3IN) AFAYNS FL1TUVYDID-T TYNOILVYN

€9

Table 16 (continue)

Urban Rural
95% CI 95% CI
n N % Lower Upper n N % Lower Upper
Kiosk at shopping centre 4 33,215 74 2.0 23.6 0.0
Night market 1 10,192 2.3 0.3 14.8 2 5107 4.8 12 174
Others 22 167,082 373 25.3 51.2 10 28,117 26.3 13.3 454
E-liquid storage at home
Close cabinet 12 88,804 207 12.3 328 13 34,677 336 164 56.6
On shelf 6 47810 111 4.2 26.2 2 5431 5.3 13 18.8
On table 9 67,568 157 8.1 284 5 15,296 14.8 6.1 317
No specific place 7 51,527 120 54 246 6 17,522 170 7.8 331
Others 23 173,365 404 27.3 55.0 1 30,225 29.3 152 489
ECV quit attempt (for the
last 12 months)
Yes 26 202,399 48.0 34.3 62.1 19 52,595 50.1 35.0 65.1
No 30 219,085 52.0 37.9 65.7 19 52,444 49.9 34.9 65.0
Duration of abstinence of
recent quit attempt
Less than a months 10 70,896 40.2 24.8 57.9 7 19,804 377 18.8 611
One month or more 13 105,319 59.8 421 75.2 12 32,791 62.3 38.9 81.2
Modified FTND status
None 22 157,351 455 29.9 62.1 20 54,044 53.0 396 65.9
Low 19 148,927 431 284 59.2 12 33,230 326 18.8 50.3
Moderate 5 39,209 11.3 4.6 25.2 4 11,136 10.9 4.2 257
High 0.0 1 3,572 35 0.6 18.8
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Table 17 Pattern of current ECV use

Total Urban Rural
95% CI 95% CI 95% CI

n Mean Lower Upper n Mean Lower Upper n Mean Lower Upper
Age (years) 4278 403 395 41.2 2,115 401 390 412 2,163 411 39.9 422
Age started smoking 401 278 267 290 226 277 26.3 290 175 284 26.3 306
ECV (years)
Age started smoking 26 267 236 297 16 26.8 232 305 10 259 223 295
ECV daily (years)
Frequency of smoking

98 186 11.0 262 54 193 9.8 2838 44 163 74 252
ECV per day
How many puff per 101 162 9.1 234 59 177 8.9 265 42 106 36 177
smoking session
Total cost on ECV 68 4326 316.3 548.8 38 4491 3004 5978 30 3751 282.2 468.0
devices (RM)
Average money spent for 66 52.9 369 68.9 37 50.8 3258 68.9 29 60.3 254 951
e-liquid (RM)
Volume for ECV liquid 60 331 296 36.6 33 334 291 376 27 321 275 36.8
(mL/bottle)
Average days of ECV 78 172 124 21.9 45 173 114 232 33 165 12.2 20.9
liquid lasts
Preferred nicotine strength 54 73 66 80 33 71 6.3 80 21 78 65 9.2
(mg/mL)
Days of abstinence 43 544 366 721 23 500 298 701 20 69.0 306 1075
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Table 18 Favourite places to smoke ECV

Responses
% of respondents
n %
Outside home 65 25.3 63.7
Inside home 49 191 48.0
Restaurant without air-condition 45 175 441
Workplace 42 16.3 412
Private vehicle 32 12.5 314
Restaurant with air-condition 13 51 127
Inside public transport 6 2.3 59
Others 3 12 2.9
Government buildings 1 04 10
Shopping complex 1 04 10
257 100.0
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Table 19 Side effects of ECV use

Responses

N o % of respondents
Sore throat 24 25.5 48.0
Cough 24 255 48.0
Dry mouth 13 138 26.0
Breathing problem 8 8.5 16.0
Bloating 6 6.4 12.0
Nausea 6 64 12.0
Headache 5 5.3 10.0
Others 4 4.3 8.0
Anxiety 2 2.1 4.0
Stomach disturbance 1 11 2.0
Vomiting 1 11 2.0

94 100.0
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Table 20 Quit attempt methods among current ECV users

Responses
N % % of respondents
Quit without any assistance (willpower) 36 76.6 878
Others 8 17.0 19.5
Advise by ECV vendor 1 2.1 24
Other medication 1 21 24
Quit line 1 2.1 24
47 100.0
Table 21 Withdrawal symptoms xperienced by current ECV users
Responses
% of respondents
N %
Craving for tobacco smoking 28 30.1 51.9
Increased appetite 22 237 407
Insomnia 10 10.8 185
Sleepiness 9 97 167
Awakening at night 9 97 16.7
Difficulty in concentration 8 8.6 14.8
Bad temper 3 3.2 5.6
Others 3 32 5.6
Anger 1 11 19
93 100.0
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Table 22 Prevalence of dual users by population characteristics

95% CI

n N % SE Lower Upper
Age Group
18-24 35 196,921 54 10 3.6 7.8
25-44 36 227,610 28 0.5 19 41
45-64 5 13,330 0.3 01 01 0.7
65 and above 1 7598 04 04 0.1 31
Gender
Male 75 434,905 46 0.6 3.5 6.0
Female 2 10,554 01 01 0.0 0.6
Education
No formal education 1 2,195 0.2 0.2 0.0 12
Completed primary 12 61,754 14 04 0.7 2.5
Completed secondary 35 195,575 2.3 0.5 1.5 35
Completed college/university 29 185,934 39 0.8 2.6 58
Occupation
Government 9 55417 2.9 1.2 1.2 6.7
Non-government 32 195,539 3.9 0.8 2.6 58
Self-employed 20 103,496 27 0.8 15 47
Student 1 58,012 4.1 15 19 8.3
Homemaker 0.0
Retiree 0.0
Not working 5 32,995 19 0.9 0.7 47
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Table 22 (continue)
95% CI
n N % SE Lower Upper
Race
Malay 62 340,054 2.5 04 18 34
Chinese 3 20,046 0.9 0.5 0.3 2.7
Indian 2 16,970 15 11 04 6.0
Iban 1 6,358 37 3.2 0.7 185
Kadazan 1 3,222 1.9 17 0.3 104
Other Bumiputera 8 58,808 44 18 19 9.8
Others
Religion
Islam 70 395,440 2.6 04 2.0 3.6
Buddha 2 13,688 0.8 0.5 0.2 31
Kristian 3 19,359 2.0 11 07 5.8
Hindu 2 16,970 16 12 04 6.5
Others
Marital status
Married 31 162,542 13 0.3 0.8 19
Living with partner 0.0
Separated 0.0
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Table 22 (continue)
95% CI
n N % SE Lower Upper
Divorced 2 11,582 71 5.0 17 25.3
Widowed 0.0
Single 44 271,334 54 1.0 3.8 7.6
Table 23 Population characteristics of dual users by residence
Urban Rural
95% C1 95% CI
n N % SE Lower Upper n N % SE Lower Upper
All 49 366,452 2.5 04 1.8 35 28 79,007 1.8 04 1.2 2.6
Age Group
18-24 24 161,650 6.1 14 3.8 9.5 11 35,270 3.5 11 1.9 64
25-44 23 192,283 2.9 0.7 1.9 4.6 13 35,327 21 0.5 13 34
45-64 1 4,920 0.1 0.1 0.0 0.9 4 8,410 0.7 0.3 0.3 17
65 and above 1 7,598 0.6 0.6 0.1 4.5
Gender
Male 48 358,003 4.9 0.8 35 6.8 27 76,902 34 0.6 2.3 4.9
Female 1 8,449 01 0.1 0.0 0.8 1 2,105 0.1 0.1 0.0 0.7
Education
No formal education 1 2,195 04 04 01 2.9
Completed primary 7 47312 15 0.6 0.7 3.2 5 14,442 11 0.6 04 3.0
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Table 23 (continue)
Urban Rural
95% CI 95% CI
n N % SE Lower Upper n N % SE Lower Upper
Completed secondary 21 157,108 24 0.6 15 4.0 14 38467 2.0 0.5 1.2 32
Completed college/university 21 162,032 4.0 0.9 2.6 6.2 8 23,902 35 1.2 17 6.7
Occupation
Government 5 43723 27 14 0.9 7.6 4 11,694 35 2.1 10 110
Non-government 24 173,973 42 0.9 27 6.5 21,566 24 0.9 11 5.0
Self-employed 9 72,740 27 11 13 58 1 30,756 27 0.8 15 46
Student 7 45125 42 19 17 10.0 4 12,887 3.5 2.0 12 10.2
Homemaker
Retiree
Not working 4 30,890 25 13 0.9 6.6 1 2,105 04 04 01 2.9
Race
Malay 35 264,269 2.6 0.5 18 3.9 _7 75,784 21 04 14 3.0
Chinese 3 20,046 0.9 0.5 0.3 2.9
Indian 2 16,970 16 11 04 6.3
Iban 1 6,358 71 4.8 18 245
Kadazan 1 3,222 42 3.2 0.9 177
Other Bumiputera 8 58,808 6.3 2.6 27 13.6
Others
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Table 23 (continue)
Urban Rural
95% C1 95% C1

n N % SE Lower Upper n N % SE Lower Upper
Religion
Islam 42 316,434 2.9 0.5 2.0 41 28 79,007 2.0 04 13 3.0
Buddha 2 13,688 0.8 0.6 0.2 34
Kristian 3 19,359 31 16 11 84
Hindu 2 16,970 17 12 04 6.8
Others
Marital status
Married 16 123,703 12 0.3 0.7 21 15 38,839 13 04 0.7 2.3
Living with partner
Separated
Divorced 1 8449 74 6.6 12 347 1 3134 64 6.2 0.9 34.5
Widowed
Single 32 234,300 6.1 12 4.1 9.1 12 37,034 31 0.9 17 54
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Table 24 Perceptions of dual users on ECV

95% CI

n N % SE Lower Upper
Is ECV satisfying?
Yes 13 73,879 385 7 24.8 54.3
No. Tobacco cigarette is better 19 108,128 56.3 7.9 40.6 70.8
No. Both are the same 2 9,963 5.2 4.1 1.0 224
Why e-cigarette is better?
Smells better 12,627 171 10.3 47 464
More ‘kick’ feeling 4 25,210 341 137 134 63.3
Trendy 1 5,528 75 6.7 12 355
Control crave better 0.0
Others 5 30,514 41.3 15.8 16.3 718
Why e-cigarette is not
satisfying?
Less convenient 2 13,840 11.9 81 2.9 381
Less ‘kick’ 13 76,616 66.1 115 415 84.3
Less at controlling crave 2,485 2.1 2.2 0.3 14.3
Others 4 22,982 19.8 9.8 6.8 456
How many sticks of cigarette 62 119 o 65 173

smoked before you use ECV
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Table 25 Prevalence of ever ECV use by population characteristics

95% CI

n N % SE Lower Upper
Total 408 2,261,101 11.9 0.8 10.5 13.5
Age Group
18-24 159 840,949 22.9 2.0 19.2 270
25-44 209 1,261,459 153 12 131 177
45-64 36 135,127 2.6 0.6 17 3.9
65 and above 4 23,567 14 07 0.5 3.8
Gender
Male 365 2,041,746 214 13 18.9 242
Female 43 219,355 2.3 0.5 16 34
Education
No formal education 5 23,824 1.8 0.9 0.6 50
Completed primary 69 351,017 79 11 6.0 10.3
Completed secondary 204 1,102,136 131 11 111 155
Completed college/university 130 787,002 16.6 15 13.8 19.8
Occupation
Government 50 308,421 15.9 2.5 11.5 215
Non-government 167 945,850 18.9 14 16.3 218
Self-employed 97 500,663 131 16 10.3 16.5
Student 52 277,502 194 34 136 271
Homemaker 9 46,844 11 0.5 0.5 2.5
Retiree 5 22,766 24 1.3 0.9 67
Not working 29 164,782 94 19 6.4 138
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Table 25 (continue)
95% CI

n N % SE Lower Upper
Race
Malay 312 1,734,751 12.6 0.9 10.9 14.5
Chinese 21 132,128 57 14 34 9.3
Indian 13 98,096 87 2.2 5.3 14.0
Iban 5 23,820 14.0 6.3 5.5 314
Kadazan 1 47179 28.0 5.9 179 410
Other Bumiputera 46 224,209 16.6 2.6 12.1 224
Others 1 6,643 151 115 29 51.2
Religion
Islam 355 1,965,030 132 0.9 116 14.9
Buddha 12 70,376 39 14 19 7
Kristian 27 117,733 124 2.8 7.9 191
Hindu 13 98,096 9.3 2.3 5.6 15.0
Others 2 15,592 81 71 13 36.7
Marital status
Married 187 995,309 Vad 0.7 64 9.2
Living with partner 1 3,016 41 42 0.5 25.5
Separated 1 10,751 16.5 14.6 24 61.5
Divorced 6 27,549 16.9 6.8 7.3 34.5
Widowed
Single 213 1,220,010 24.2 2.0 20.6 28.2
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Table 26 Population characteristics of ever ECV users by residence

Urban Rural
95% CI 95% CI
n N % SE Lower Upper n N % SE Lower Upper
Total 228 1,768,426 12.3 1.0 10.5 14.3 180 492,675 10.9 1.0 9.1 13.0
Age Group
18-24 85 612,964 23.0 2.6 18.3 284 74 227985 22.5 2.5 17.9 27.9
25-44 124 1,039,105 15.9 14 13.2 189 85 222,354 13.0 16 10.2 164
45-64 16 94,559 24 0.7 1.3 41 20 40,568 3.2 0.8 1.9 5.2
65 and above 3 21,799 1.8 1.0 0.6 5.3 1 1,768 0.3 0.3 0.0 24
Gender
Male 206 1,598,732 22.0 1.7 18.9 25.5 159 443,015 194 1.7 16.3 23.0
Female 22 169,695 24 0.6 15 3.8 21 49,660 2.2 0.5 14 34
Education
No formal education 2 18,075 2.2 15 0.6 8.0 3 5,749 11 0.6 04 3.2
Completed primary 33 254,652 81 14 57 114 36 96,365 7.3 14 5.0 10.5
Completed secondary 112 851,012 13.3 14 107 16.3 92 251,124 127 14 10.3 156
Completed college/ 82 650414 160 17 12.9 197 48 136,588 196 26 14.9 254
university
Occupation
Government 32 259,602 16.2 2.9 11.2 22.8 18 48,818 14.3 3.8 84 234
Non-government 96 759,377 18.5 16 155 21.9 71 186,473 20.8 24 16.5 26.0
Self-employed 46 361,859 136 21 9.9 18.3 51 138,805 11.9 17 9.0 156
Student 29 202,413 19.1 4.3 12.0 28.9 23 75,089 20.6 4.9 12.6 318
Homemaker 6 39,837 1.3 0.6 0.5 3.3 3 7007 0.6 04 0.2 2.1
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Table 26 (continue)

Urban Rural
95% CI 95% CI
n N % SE Lower Upper n N % SE Lower Upper
Retiree 2 14,961 19 13 0.5 7.2 3 7,805 51 3.8 12 20.0
Not working 18 136,105 111 2.6 6.9 174 11 28,677 55 15 32 9.5
Race
Malay 169 1,338,211 13.3 1.2 11.2 1517 143 396,541 10.7 1.2 8.6 13.2
Chinese 17 121421 5.7 15 3.3 9.6 4 10,707 5.9 24 2.6 12.9
Indian 12 95,080 8.8 2.3 5.3 14.5 1 3,016 5.9 37 17 18.8
Tban 14,154 15.8 10.8 36 48.1 3 9,666 12.0 5.6 46 7.8
Kadazan 4 27,346 29.9 104 138 53.2 7 19,832 257 3.3 198 327
Other Bumiputera 24 171,297 18.2 33 125 257 22 52,913 12.8 3.2 7T 207
Others 1 6,643 27.2 15.8 7.2 64.2
Religion
Islam 196 1,531,460 14.0 11 11.9 16.3 159 433,570 10.9 11 9.0 13.3
Buddha 8 59,669 3.6 15 16 7.8 4 10,707 6.9 2.5 3.2 139
Kristian 1 72,350 115 4.0 57 21.9 16 45,382 14.2 2.6 9.8 20.2
Hindu 12 95,080 9.5 24 5.6 15.5 1 3,016 6.1 37 1.8 18.8
Others 2 15,592 9.5 8.2 16 40.5
Marital status
Married 100 774,943 7.8 0.9 6.3 9.7 87 220,366 7.3 0.9 5.8 9.2
Living with partner 1 3,016 21.2 134 5.2 56.8
Separated 1 10,751 18.6 16.3 27 65.6
Divorced 2 16,898 14.8 8.9 41 411 4 10,651 21.8 9.2 8.8 446
Widowed
Single 125 961,369 25.1 25 20.6 30.3 88 258,642 21.2 2.2 171 25.9
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Table 27 Prevalence of former ECV users by population characteristics

95% CI

n N % SE Lower Upper
Total 288 1,618,952 8.6 0.6 7.5 9.8
Age Group
18-24 112 597,132 16.3 16 13.3 19.8
25-44 149 906,158 110 10 9.2 131
45-64 26 109,226 21 05 1.3 33
65 and above 1 6,436 04 04 01 27
Gender
Male 256 1443727 15.2 11 13.2 174
Female 32 175,226 1.9 04 12 2.9
Education
No formal education 3 19,861 1.5 0.9 04 50
Completed primary 50 257,833 5.8 0.9 42 7.9
Completed secondary 148 818,805 9.8 0.9 8.2 117
Completed college/ university 87 525,331 111 13 8.7 13.9
Occupation
Government 35 233,510 12.0 2.1 8.5 16.7
Non-government 119 662,632 133 13 110 16.0
Self-employed 67 354,859 9.3 1.2 71 12.0
Student 37 199,188 14.0 24 9.9 19.3
Homemaker 37,529 0.9 04 04 2.3
Retiree 4 15,001 16 10 0.5 54
Not working 20 121,960 7.0 16 4.5 10.8
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Table 27 (continue)
95% CI

n N % SE Lower Upper
Race
Malay 218 1,246,402 9.1 07 7 10.7
Chinese 14 93,294 4.0 11 24 6.7
Indian 69,021 6.1 1.8 34 10.7
Tban 4 17462 10.3 42 44 22.1
Kadazan 33,911 20.1 6.1 10.6 34.9
Other Bumiputera 35 157,945 117 15 9.0 15.0
Others 1 6,643 151 115 2.9 512
Religion
Islam 251 1,416,830 9.5 07 8.2 11.0
Buddha 8 51,224 2.8 1.0 14 5.8
Kristian 20 79,808 84 1.8 55 12.8
Hindu 9 69,021 6.6 19 37 114
Others 1 7,796 41 3.6 0.7 20.6
Marital status
Married 135 745,782 5.8 0.6 47 7.1
Living with partner 1 3,016 41 4.2 0.5 25.5
Separated 1 10,751 16.5 14.6 24 61.5
Divorced 2 5,619 3.6 2.6 0.9 139
Widowed
Single 149 849,318 16.9 15 141 20.0
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Table 28 Population characteristics of former ECV users by residence

Urban Rural
95CI 95CI

n N SE Lower Upper n N SE Lower Upper
All 162 1,270,992 8.8 0.7 7.5 104 126 347961 77 0.9 6.2 9.6
Age group
18-24 57 425,962 16.0 21 12.3 20.6 55 171,170 170 2.2 13.0 21.9
25-44 90 753,875 115 1.2 94 14.1 59 152,284 8.9 13 6.7 11.8
45-64 14 84,718 21 0.6 12 37 12 24,507 19 0.6 10 3.6
65 and above 1 6,436 0.5 0.5 0.1 3.9 0.0
Gender
Male 144 1,131,311 156 13 132 184 112 312,415 138 15 110 171
Female 18 139,680 2.0 0.5 11 3.3 14 35,545 16 04 0.9 27
Education
No formal education 2 18,075 2.2 15 0.6 8.0 1 1,786 0.3 0.3 0.0 2.3
Completed primary 23 185,599 5.9 12 3.9 8.9 27 72,234 5.5 1.2 3.6 8.3
Completed secondary 83 639,136 10.0 11 8.0 12.3 65 179,669 91 14 6.8 12.2
Completed college/ university 55 433,907 107 15 8.1 14.0 32 91424 13.2 2.1 9.6 179
Occupation
Government 26 210,351 131 24 9.0 187 9 23,159 6.8 2.2 36 12.5
Non-government 63 513,035 12.5 15 9.9 157 56 149,597 16.8 21 131 21.3
Self-employed 34 265,882 10.0 16 7.2 137 33 88,977 77 15 52 113
Student 20 142,992 13.5 2.9 87 20.3 17 56,196 154 37 94 24.3
Homemaker 5 32,047 11 0.6 04 3.0 2 5483 0.5 04 0.1 2.0
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Table 28 (continue)

Urban Rural
95CI 95CI

n N Lower Upper n N SE Lower Upper
Retiree 1 7196 0.9 0.9 01 6.4 3 7,805 51 38 12 20.0
Not working 14 105,214 8.6 2.2 51 141 6 16,746 3.3 12 16 6.7
Race
Malay 122 976,533 97 10 8.0 11.8 96 269,869 7.3 10 5.6 9.6
Chinese 12 88,051 41 11 24 7.0 2 5,243 2.9 18 0.9 9.6
Indian 8 66,005 6.1 18 34 11.0 1 3,016 59 37 17 18.8
Tban 1 7,796 87 59 2.1 294 3 9,666 120 5.6 46 278
Kadazan 3 19,200 210 112 6.6 50.2 5 14,711 191 15 164 22.1
Other Bumiputera 16 112,489 120 18 8.9 16.0 19 45456 11.0 27 6.7 177
Others 1 6,643 272 158 7.2 64.2 0.0
Religion
Islam 142 1,117618 10.2 0.9 8.6 121 109 299,212 7.6 0.9 5.9 9.6
Buddha 6 45,981 2.8 11 12 6.1 2 5,243 34 2.1 10 10.8
Kristian 6 39,317 6.3 2.2 31 124 14 40,491 127 2.6 84 187
Hindu 8 66,005 6.6 2.0 36 117 1 3,016 6.1 37 18 18.8
Others 1 7,796 48 41 0.8 22.8 0.0
Marital status
Married 7 598,834 6.1 0.7 4.8 77 58 146,949 49 0.7 37 6.5
Living with partner 0.0 1 3,016 21.2 134 5.2 56.8
Separated 1 10,751 186 16.3 27 65.6 0.0
Divorced 0.0 2 5,619 11.5 7.5 3.0 35.6
Widowed 0.0 0.0
Single 84 656,941 172 19 13.8 212 65 192,377 15.9 19 124 201
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% Table 29 Main reasons for quitting ECV

95% CI
. n=282 N % SE Lower Upper
\ ECVis not satisfying 79 470,531 294 31 23.6 36.0
‘ Cost 53 284,975 17.8 2.6 13.2 23.6
i Health 49 221,924 139 21 10.2 186
\ Was just trying 31 193,443 121 27 7.8 184
E Others 28 175,537 11.0 24 71 16.7
\ Tedious to maintain 14 90,862 57 1.5 3.3 95
i Law & regulation 7 45,088 2.8 11 1.3 6.0
; Religion 5 36,498 2.3 10 0.9 54
= Tobacco cigarette is better 5 26,147 16 0.8 0.6 4.2
i Friends 3 21,824 14 0.9 04 46
; Social pressure 3 14,255 0.9 0.6 0.2 3.3
:/ Safety reason 2 9484 0.6 0.5 0.1 27
g Family 3 8,616 05 03 02 16
N Table 30 Quit methods among former ECV users
)_Z>' n % response % cases n=274
m Without assistance 278 94.9 986
§ Counselling 5 17 18
E Advice from vendor 3 10 11
2 Nicotine replacement therapy 3 1.0 11
?; Traditional medication™ 2 0.7 07
é Others™* 2 0.7 0.7
2
S
N

* One claimed using Aquamen, ** Not specified any
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Table 31 Second-hand ECV exposure

95CI

n N SE Lower Upper
Smoking ECV regulation at home
Allowed 456 2,103,180 112 0.9 9.6 131
Usually not allowed 219 979,028 52 0.5 4.3 6.3
Not allowed 2,811 12,596,806 67.1 12 64.8 694
No regulation 735 3,087,269 16.5 11 14.5 18.6
How often someone smoke ECV in your house?
Everyday 247 1,267,867 6.8 0.8 54 8.5
Every week 90 428,591 2.3 0.3 1.8 3.0
Every month 81 371,672 2.0 0.3 15 27
Less than a month 216 949,354 51 0.5 4.2 6.2
Never 3,528 15,574,696 83.8 12 813 86.0
Exposed at home
Yes 634 3,017484 16.2 12 14.0 187
No 3,528 15,574,696 83.8 1.2 81.3 86.0
Regulation at the work place
Allowed 393 1,904,064 18.2 15 154 21.3
Usually not allowed 217 1,105,035 10.6 0.9 9.0 124
Not allowed 1,129 5,382,687 515 1.6 484 54.5
No regulation 437 2,066,735 198 13 17.2 22.6
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Table 31 (continue)

95CI

: n N SE Lower Upper
: Exposed at work
: Yes 688 3,617,622 35.8 1.8 324 394
i No 1416 6,487,517 64.2 1.8 60.6 67.6
i How often someone smoke ECV at your work place?
S Everyday 473 2,544,452 252 18 21.9 28.8
2 Every week 85 458,672 45 0.5 3.6 5.7
: Every month 30 145,608 14 0.3 0.9 2.2
E Less than a month 100 468,889 46 0.6 37 59
i Never 1,416 6,487,517 64.2 1.8 60.6 676
i Table 32 Prevalence of current cigarette smokers by population characteristics
:t 95% CI
- n N % SE Lower Upper
5
8 Total 954 4,428,187 234 0.9 21.8 25.1
£
a
@ Age Group
E 18-24 158 788,868 21.5 1.8 18.1 25.2
-
g 25-44 431 2,365,941 28.6 14 26.0 314
?; 45-64 288 1,053,848 20.0 13 177 22.6
=<
Z 65 and above 77 219,530 12.8 1.8 9.7 16.8
0
B
o
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Table 32 (continue)

95% CI

n N % SE Lower Upper
Gender
Male 920 4,309,076 45.2 15 42.3 482
Female 35 128,404 14 0.3 0.9 2.0
Education
No formal education 78 224,959 167 2.0 13.2 21.0
Completed primary 276 1,091,188 24.5 16 215 277
Completed secondary 430 2,101,314 25.0 15 22.3 28.0
Completed college/university 172 1,024,565 21.6 17 18.5 25.1
Occupation
Government 93 558,237 2817 3.8 218 36.8
Non-government 321 1,609,279 32.2 1.8 28.7 35.9
Self-employed 372 1,545482 40.3 2.2 36.1 447
Student 37 198,900 139 27 94 20.2
Homemaker 7 34,606 0.8 0.3 04 18
Retiree 45 173,861 18.8 32 13.3 25.9
Not working 82 324,509 18.6 2.2 147 232
Race
Malay 769 3,530,543 25.6 11 23.6 278
Chinese 57 310,795 134 17 10.3 172
Indian 18 134,299 11.9 2.2 8.3 16.9
Iban 14 56,701 334 4.8 24.6 43.5
Kadazan 10 29,763 185 5.3 10.2 31.2
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Table 32 (continue)
95% CI
n N % SE Lower Upper

Other Bumiputera 85 363,622 27.0 2.4 22.6 32.0
Others 3 11,956 271 104 116 51.3
Religion

Islam 838 3,866,406 25.9 10 24.0 279
Buddha 47 256,115 14.2 2.0 10.7 185
Kristian 45 144,204 15.3 27 10.7 214
Hindu 18 134,299 12.8 2.3 8.9 18.0
Others 8 36,655 191 71 87 36.8
Marital status

Married 659 2,926,125 227 0.9 21.0 24.5
Living with partner 1 3,016 41 4.2 0.5 25.5
Separated 2 13,194 20.3 147 4.0 60.5
Divorced 12 48,953 30.0 75 175 464
Widowed 10 23,324 34 12 17 6.6
Single 271 1418276 28.1 1.8 246 319
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Table 33 Population characteristics of current cigarette smokers by residence

Urban Rural
95% CI 95% CI

n N % SE Lower Upper n N % SE Lower Upper
Total 436 3,213,400 22.3 11 20.3 24.5 518 1,214,788 26.9 1.0 24.9 28.9
Age Group
18-24 80 550,974 207 2.3 164 257 78 237,894 23.5 2.2 195 28.0
25-44 218  1,809414 276 17 245 31.0 213 556,527 32.5 15 296 35.6
45-64 121 730,383 18.3 1.6 154 21.6 167 323,465 254 1.8 22.1 29.1
65 and above 17 122,629 10.3 24 6.5 16.0 60 96,902 18.5 19 15.0 225
Gender
Male 424 3,136,836 43.2 19 39.6 46.9 496 1,172,240 515 18 479 55.1
Female 14 87,525 1.2 0.3 07 21 21 40,879 18 04 1.2 2.8
Education
No formal education 17 112,627 137 2.8 9.1 20.1 61 112,332 215 27 167 274
Completed primary 99 696,643 22.2 2.1 184 26.6 177 394,546 29.8 1.9 26.1 33.8
Completed secondary 208 1,543,564 24.1 18 20.6 279 222 557,750 28.2 15 25.3 31.3
Completed college/ 115 877254 216 19 181 257 57 147311 212 27 164 26.9
university
Occupation
Government 60 475177 29.6 46 215 39.3 33 83,060 24.3 3.8 175 327
Non-government 162 1,210,021 295 21 25.6 33.8 159 399,258 447 2.8 394 50.2
Self-employed 139 1,017,207 38.2 2.9 327 44.0 233 528,275 454 2.6 404 504
Student 22 149,555 14.1 3.5 8.5 22.5 15 49,345 135 3.3 8.3 21.3
Homemaker 6 32,808 11 04 0.5 24 1 1,798 0.2 0.2 0.0 1.2
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Table 33 (continue)
Urban Rural
95% CI 95% CI

n N % SE Lower Upper n N % SE Lower Upper
Retiree 19 123,085 16.0 35 10.2 241 26 50,776 333 5.6 23.3 450
Not working 31 222,234 181 2.9 131 24.5 51 102,275 197 2.5 152 25.2
Race
Malay 335 2,505,167 24.9 14 22.3 77 434  1,025375 _277 12 254 30.1
Chinese 41 275,861 12.9 18 9.6 170 16 34,934 195 3.9 12.9 284
Indian 18 134,299 12,5 2.2 87 176
Iban 4 29,746 331 81 194 50.5 10 26,955 336 4.8 24.9 43.5
Kadazan 9478 11.3 54 42 26.8 8 20,285 26.3 8.2 135 451
Other Bumiputera 37 261,697 28.0 3.2 22.3 347 48 101,925 247 3.0 19.3 311
Others 1 6,643 272 158 7.2 64.2 2 5,312 270 127 94 56.8
Religion
Islam 374 2775577 25.3 13 22.9 279 464 1,090,830 275 12 25.3 29.8
Buddha 32 223,666 135 21 9.9 18.3 15 32,449 20.8 47 130 31.5
Kristian 10 61,154 97 3.2 5.0 18.2 35 83,050 26.2 3.6 19.8 338
Hindu 18 134,299 134 24 94 187
Others 4 28,196 172 8.0 64 387 4 8459 30.0 7.0 18.1 45.3
Marital status
Married 291 2117233 21.5 11 19.3 237 368 808,892 26.8 11 247 29.0
Living with partner 1 3,016 21.2 134 5.2 56.8
Separated 1 10,751 18.6 16.3 _7 65.6 1 2443 331 257 4.8 83.0
Divorced 5 33,027 29.0 97 138 50.9 7 15,926 326 10.5 15.8 55.3
Widowed 1 4,138 0.9 0.9 01 6.1 9 19,186 9.0 29 46 16.6
Single 140 1,054,745 275 2.3 23.2 32.3 131 363,531 29.8 2.3 25.5 344
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95% CI

n N SE Lower Upper
Age started smoking (mean years) 1,147 18.0 0.3 175 185
Age started smoking daily 941 99.9 08 213 245
(mean years)
Daily smoker
Yes 852 3,988,656 897 1.2 871 919
No 105 456,219 10.3 12 8.1 12.9
FTND status
None 156 809,337 19.1 14 164 22.0
Low 346 1,664,649 39.2 1.8 357 42.8
Low to moderate 262 1,111,717 26.2 1.8 22.8 29.9
Moderate 135 587,842 13.8 13 11.5 16.6
High 12 72,737 1.7 0.5 1.0 31
Recent quit attempt
Yes 469 2,211,372 498 1.9 46.1 535
No 487 2,225,699 50.2 1.9 46.5 53.9
Thought of quitting
Within next month 125 582,474 28.2 2.9 227 34.3
Within 3 months 29 146,467 71 1.3 49 10.2
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Table 34 (continue)
95% CI
n N SE Lower Upper

Within 6 months 15 67,182 3.2 10 18 5.8
‘Within 12 months 29 148,621 7.2 15 47 10.9
One day but not the next 12 days 204 979,481 474 35 4017 54.2
Not interested to quit 37 143,380 6.9 1.3 47 10.1
Days of abstinence on the last quit 449 143 17 10.9 177
attempt (mean days)

Total cost on cigarette (mean RM) 904 100.1 59 88.5 1116

Table 35 Methods of quit smoking attempt among current cigarette smokers

nresponses (n=530)

% response

% cases (n=455)

Without assistance

Using ECV

Nicotine replacement therapy
Counselling

Other medication*
Traditional

Others**

422
46
26
25

5
5
1

79.6
87
4.9
47
0.9
0.9
0.2

927
10.1
5.7
5.5
11
11
0.2

* All failed to remember the exact medication but claimed it was not nicotine, ** Not specified
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Table 36 Prevalence of former cigarette smokers by population characteristics

95% CI

n N % SE Lower Upper
Total 183 862,909 4.6 04 3.8 55
Age Group
18-24 7 36,246 1.0 04 0.5 2.1
25-44 62 370,648 4.5 0.7 3.3 6.2
45-64 76 328,212 6.2 0.8 4.9 7.9
65 and above 38 127,803 7.5 13 5.2 10.6
Gender
Male 170 806,876 8.5 0.8 7.0 10.2
Female 13 56,033 0.6 0.2 0.3 12
Education
No formal education 23 71,151 5.3 1.6 2.9 9.6
Completed primary 56 255,802 5.7 07 45 74
Completed secondary 62 290,564 35 0.6 2.5 4.8
Completed college/university 42 245,392 5.2 0.9 3.6 74
Occupation
Government 21 108,510 5.6 1.3 3.5 8.8
Non-government 49 260,936 5.2 0.9 3.8 7.2
Self-employed 54 232,780 6.1 0.9 45 8.1
Student 3 12,187 0.9 0.5 0.3 2.8
Homemaker 9 42,053 1.0 04 0.5 2.1
Retiree 23 107,677 117 24 77 17.3
Not working 24 98,765 57 14 35 9.0
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Table 36 (continue)
95% CI
n N % SE Lower Upper
Race
Malay 132 603,481 44 0.5 3.5 55
Chinese 23 130,505 5.6 11 3.8 8.2
Indian 5 28,602 2.5 12 1.0 6.2
Iban 1 4,760 2.8 24 0.5 14.2
Kadazan 3 17,616 10.9 6.8 3.0 32.8
Other Bumiputera 18 70,748 5.3 13 3.2 86
Others 1 7196 16.3 151 2.2 63.3
Religion
Islam 147 671,752 4.5 0.5 3.6 5.6
Buddha 16 79,538 44 12 2.6 74
Kristian 14 74,624 7.9 2.2 4.6 134
Hindu 4 23,682 2.3 12 0.8 6.1
Others 13,313 6.9 4.9 16 25.2
Marital status
Married 152 713,180 55 0.6 4.5 6.8
Living with partner
Separated
Divorced 4 18,332 11.2 64 35 30.8
Widowed 18,577 27 14 1.0 7.3
Single 22 112,820 2.2 0.5 15 34
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Table 37 Population characteristics of former cigarette smokers by residence

Urban Rural
95% CI 95% CI
n N % SE Lower Upper n N % SE Lower Upper
Total 96 685,669 4.8 0.6 3.8 6.0 87 177,240 3.9 0.5 31 5.0
Age Group
18-24 4 26,676 1.0 0.5 04 2.6 3 9,570 1.0 0.5 0.3 2.9
25-44 37 308,572 47 0.9 3.3 6.8 25 62,076 36 0.9 2.2 5.9
45-64 43 263,153 6.6 1.0 49 8.8 33 65,058 51 0.9 37 71
65 and above 12 87,268 7.3 1.8 4.5 11.8 26 40,535 7.8 14 54 11.0
Gender
Male 88 638,823 8.8 1.0 7.0 11.0 82 168,053 74 0.9 5.8 9.5
Female 8 46,346 0.7 0.3 0.3 14 5 9,187 04 0.2 0.2 11
Education
No formal education 7 45013 5.5 2.5 2.2 13.2 16 26,138 5.0 1.3 30 84
Completed primary 29 205,534 6.6 1.0 49 8.8 27 50,268 3.8 0.7 26 55
Completed secondary 33 226,044 3.5 0.7 24 5.2 29 64,520 3.3 0.7 2.1 5.0
Completed college/ 27 209077 5.2 11 34 e 15 36,315 5.2 15 30 9.0
university
Occupation
Government 10 83,635 5.2 1.5 2.9 9.1 11 24,876 7.3 2.6 35 144
Non-government 29 214,694 52 1.0 3.6 7 20 46,242 52 1.2 3.2 8.2
Self-employed 25 176,416 6.6 1.2 46 9.5 29 56,364 49 0.9 3.3 71
Student 1 5,528 0.5 0.5 0.1 37 2 6,660 1.8 1.3 04 74
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Table 37 (continue)

Urban Rural
95% CI 95% CI
n N % SE Lower Upper n N % SE Lower Upper
Homemaker 6 36,759 12 0.5 05 2.8 3 5,293 0.5 0.3 01 2.0
Retiree 15 95,116 12.3 2.8 7.8 18.9 8 12,561 8.2 40 31 20.2
Not working 10 73,520 6.0 18 3.2 10.8 14 25,245 4.9 14 2.8 84
Race
Malay 62 460,094 4.6 0.7 34 6.1 70 143,387 3.9 0.6 2.9 51
Chinese 18 120,174 5.6 12 37 84 5 10,331 5.8 2.3 26 12.5
Indian 5 28,602 2.7 12 11 6.5
Tban 1 4,760 5.3 3.6 13 18.9
Kadazan 2 14,789 176 12.5 38 53.9 1 2,827 37 3.5 0.5 20.9
Other Bumiputera 7 50,054 54 18 27 10.3 1 20,694 50 15 2.8 8.8
Others 1 7196 29.5 267 3.2 84.0
Religion
Islam 70 516,813 47 0.6 3.6 6.1 77 154,939 39 0.5 3.0 51
Buddha 1 69,206 4.2 13 2.3 7.5 5 10,331 6.6 26 3.0 138
Kristian 62,654 10.0 3.2 5.3 18.2 5 11,970 3.8 15 18 7.9
Hindu 4 23,682 24 12 0.9 64
Others 13,313 81 5.8 19 291
Marital status
Married 81 575,189 5.8 07 45 7.5 71 137,991 46 0.6 3.6 5.8
Living with partner
Separated
Divorced 2 14,177 124 84 3.0 395 2 4,155 85 81 1.2 417
Widowed 2 12,570 2.6 19 0.6 10.2 3 6,006 2.8 16 0.9 85
Single 11 83,733 2.2 0.6 13 37 11 29,087 24 0.8 12 47
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Table 38 Quit methods among former cigarette smokers

nresponses (n=529) % responses n cases (n=454)
Without assistance 422 79.8 93.0
Using ECV 45 8.5 9.9
Counselling 25 47 55
Nicotine replacement therapy 24 4.5 53
Other medication™ 6 11 13
Traditional 0.9 11
Others 2 04 04
* Unknown medication
Table 39 Have seen media on ECV
95% CI
n N % SE Lower Upper
Total 1,777 7,826,945 415 1.8 38.0 45.2
Urban 886 5,921,924 41.2 2.3 36.8 458
Rural 891 1,905,021 42.5 2.1 384 46.8
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Table 40 Media exposure on ECV
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i Observed advertisement promoting ECV Observed advertisement on danger of ECV Observed advertisement motivate quit ECV

1 nresponses ncases nresponses ncases nresponses ncases

(n=4,245) % response (n=1,293) (n=5,463) % response (n=1,553) (n=5,262) % response (n=1472)

Vape shop 567 134 439 77 14 50 65 12 a4

j Television 527 124 40.8 1,188 217 76.5 1,108 211 75.3

/ Radio 221 52 171 482 8.8 310 502 9.5 34.1

\ Billboard 290 6.8 224 352 64 227 346 6.6 235

; Posters 382 9.0 29.5 399 7.3 257 413 7.8 281

Newspapers & magazine 411 97 31.8 810 14.8 52.2 750 14.3 51.0

g Cinemas 50 1.2 3.9 59 11 3.8 60 11 41

‘ Internet 694 16.3 537 786 144 50.6 742 141 504

Social media 782 184 60.5 871 15.9 56.1 812 154 55.2
Public transport 119 2.8 9.2 155 2.8 10.0 164 31 111
Public notice board 130 31 101 206 3.8 13.3 218 41 14.8
Others 72 17 5.6 78 14 50 82 1.6 56
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Table 41 Perception on ECV

95% CI

n N % SE Lower Upper
ECV helps people quit smoking tobacco cigarette 867 4,253,392 25.5 1.0 23.5 275
ECV helps people maintain cigarette abstinence 690 3,389,422 20.3 0.9 186 22.1
The urge to smoke is reduced by using ECV 1034 5,296,624 32.9 11 30.7 35.1
ECV is be more effective than medication for quitting smoking 440 2,224,552 147 0.9 13.0 16.6
(eg NRT, varenicline)
ECV is not a transition to quit nicotine 1276 6,134,719 411 1.8 376 446
ECV helps people cut down tobacco smoking 1201 5,978,589 370 1.2 34.6 39.5
Breathing is improved after using ECV 428 2,162,319 154 0.8 139 171
Coughing is improved by using ECV 391 1,943,600 14.2 0.8 127 15.9
ECV use is less satisfying than tobacco smoking 1211 5,934,373 51.9 17 48.5 55.3
People react more positively to ECV users than that to 940 4,509,927 26.7 1.2 244 291
tobacco smokers
The smell of an ECV is better than a tobacco cigarette 2129 10,009,710 64.6 14 61.8 67.3
ECV should be allowed in places where smoking is banned 320 1,481,549 8.2 07 70 97
ECV is less harmful to health of the user compared to 713 3,536,617 22.9 11 207 25.2
tobacco smoking
ECV is less addictive than tobacco cigarettes 982 4,811,152 33.2 1.2 30.9 355
Craving for using ECV is as much as for tobacco cigarette 1640 7704488 54.8 13 52.2 573
ECV allows for more nicotine use compared to tobacco cigarette 1378 6,670,130 55.1 1.5 52.2 58.0
ECV vapour is more harmful to others compared to tobacco smoke 1827 8,093,553 55.6 13 53.0 581
The urgency of quitting ECV is not the same as with 1064 5,091,284 35.2 15 32.3 38.3
tobacco cigarettes
ECV solutions causes poisoning 2415 10,853,898 80.8 0.9 78.9 82.5
ECV should be regulated rather than banned completely 1410 6,582,099 36.6 13 34.2 39.2
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