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Abstract: This investigation is a secondary analysis of demographic, smoking, and
depression information in a global sample of Spanish- and English-speaking smokers who
participated in a series of randomized controlled smoking cessation trials conducted via the
Internet. The final sample consisted of 17,579 smokers from 157 countries. Smoking
profiles were similar across languages and world regions and consistent with characteristics
of participants in traditional smoking cessation studies. Participants were predominantly
Spanish-speakers, evenly divided between men and women and relatively few indicated
using traditional smoking cessation methods (e.g., groups or medication). This study
demonstrates that substantial numbers of smokers from numerous countries seek Web-based
smoking cessation resources and adds to the growing support for Web-assisted tobacco
interventions as an additional tool to address the need for global smoking cessation efforts.



Int. J. Environ. Res. Public Health 2009, 6 928

Keywords: Tobacco; smoking cessation; smoking behaviors; characteristics; Web-based,;
Internet; international; global.

1. Introduction

There are an estimated 1.3 billion smokers worldwide, of whom 650 million are expected to die
prematurely of a tobacco-related disease [1]. Global mortality projections indicate that deaths
attributable to tobacco use will soon be responsible for 10% of all deaths worldwide [2]. Without a
doubt, tobacco use is a worldwide problem that warrants increased action focused on both tobacco
control regulations and improving access to and utilization of smoking cessation interventions.
Currently, there exist multiple ways to help individual smokers quit, but limited resources often
impede access to these cessation aids, especially in some regions of the world.

To reach this large number of smokers across multiple countries, smoking cessation interventions
are needed that can be disseminated widely and at low cost. The Internet is a viable means through
which evidence-based smoking cessation interventions can be delivered [3]. The global impact of the
Internet continues to grow each year, with recent reports showing that global usage is much higher
than individual access [4]. Currently, countries in Asia, Europe, and the Americas report the highest
access to and basic knowledge of the Internet (41.3%, 24.8%, 26.3%, respectively) [4]. However, the
percent of the total population of a given region that uses the Internet is highest for countries in the
Americas (73.1%) followed by countries in the regions of Oceania/Australia (57%) and Europe
(47.7%). Although the rates of Internet use and access are primarily driven by certain countries within
world regions (e.g., for the Americas, the USA and Canada have the greatest access), these data
suggest that individuals will find a way to use the Internet even when access is not readily available.

The Internet is increasingly being recognized as a powerful tool for intervention and prevention
program delivery [5]. Online interventions can reach individuals who live in remote areas where
access to healthcare is limited [6] and are accessible to individuals who feel stigmatized by an
illness [7]. Given the increasing number of Internet smoking cessation interventions, researchers need
to examine the characteristics of individuals who decide to participate in formal outcome studies of
such interventions. This will help develop evidence-based interventions for international samples of
smokers using the Web to quit, as well as focus attention on those not reached, to develop campaigns
that increase their participation.

A consistent pattern in the demographics of Web-based smoking cessation participants indicates
that a majority of participants are White women and are highly educated. This pattern is evident in
both US [8-10] and international samples [11,12]. Similar to the traditional non-Web-based samples of
smokers, these smokers begin smoking between the ages of 14 to 16 years, became regular smokers at
approximately 17 years, and smoke, on average, 17-20 cigarettes a day. They are interested in quitting
smoking and almost all report previous quit attempts [8-12]. Thus, it appears as though smokers with a
desire to quit report similar smoking characteristics, regardless of the setting where services are
delivered or available.

There is an absence of reports focused on Spanish-speaking smokers, in particular, those who seek
to quit via the Internet. In the USA, 15.2% of Latinos smoke [13]. Rates of tobacco use in Latin
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American countries are as high as 40.5% among adults and 37.9% among youths [14]. In Spain,
approximately 30% of the population smokes and men between the ages of 25 and 44 years are the
largest group of smokers [15]. Although there has been a global decline in tobacco use, increases in
current smokers are projected to rise in developing countries. In the Americas, for example, the
reported decline in the overall USA and Canadian population has been offset by projected increases in
smoking expected in Spanish-speaking countries of Latin America [14]. Thus, there is a clear need to
develop smoking cessation interventions that target and are accessible by Spanish-speaking smokers
from all around the world.

The purpose of the current investigation is to present secondary analyses of demographic, smoking,
and depression characteristics of a large global sample of English- and Spanish-speaking smokers who
participated in Internet-based smoking cessation randomized trials.

2. Experimental Section

2.1. Overview

We analyzed all data available from visitors to a Website (www.dejardefumar.ucsf.edu or
www.stopsmoking.ucsf.edu) conducting smoking cessation trials in Spanish and English during the
period of March 1, 2002 to May 10, 2007. These automated, self-help smoking cessation Websites
were designed to recruit Spanish- and English-speaking participants, obtain informed consent, collect
assessment data, deliver an intervention, and conduct follow-up assessments. The sites yielded 20%
quit rates at 12 months when participants with missing data at follow-up were assumed to be smoking.
Complete details of the randomized trials are published elsewhere [16].

2.2. Recruitment

Participants for all four trials were recruited primarily through the World Wide Web. Press releases
were sent to listservs, health information Websites, and written publications announcing the
availability of the site and providing a link to it. Banner ads were distributed to sites that were willing
to display it as a link to the study site. The studies’ URL was registered with search engines (e.g.
Google, Yahoo) and Web directories using keywords such as quit smoking and smoking cessation. A
Google Adwords grant provided sponsored links to the study Website and yielded a large percent of
the Website’s traffic. Participants were also recruited via radio and television interviews announcing
the study’s URL.

Eligibility criteria included being 18 years or older, smoking five or more cigarettes daily, using
e-mail at least once per week, and planning to quit smoking within the next 30 days. Participants
meeting eligibility criteria were automatically directed to the Informed Consent to Participate approved
by the Institutional Review Board at the University of California, San Francisco and the University of
California, San Diego. A full description of the larger randomized trials has been published elsewhere
[16,17].
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2.3. Measures

Baseline instruments The baseline questionnaire included demographic items, questions pertaining
to smoking patterns (e.g., age smoked first cigarette and became regular smoker), the Fagerstrén Test
for Nicotine Dependence (FTND), the Major Depressive Episode (MDE) Screener, and the Center for
Epidemiological Studies Depression Scale (CES-D).

The FTND [18] is a six-item self-report measure that assesses level of nicotine dependence. Its
range is from 0-10 with higher scores indicating a higher level of dependence on nicotine. It has shown
acceptable internal consistency (¢=0.61) and is a reliable measure of nicotine dependence and a good
predictor of smoking cessation success. A mean score of 5.8 has been reported among participants in
traditional randomized controlled smoking cessation studies [19].

The MDE Screener [20-22] is a self-report questionnaire designed to assess for the presence of
MDEs based on the nine symptom criteria outlined in the Diagnostic and Statistical Manual of Mental
Disorders, 4™ edition [23]. Participants meet criteria for probable MDE if they indicate that they have
experienced five or more of the nine symptoms during, at minimum, a two week period, and the
symptoms interfered with their life or activities a lot; the symptoms must include either one or both of
depressed mood and/or lack of interest/decreased pleasure. In a non-clinical sample of university
students in Spain, the Spanish language version of the MDE Screener demonstrated good sensitivity
(xk=0.969; 95% C1, 0.838-0.999), specificity (xk=0.967, 95% CI, 0.948-0.980), and accuracy (x=0.968,
95% CI, 0.949-0.981) when compared to clinician diagnoses using the Structured Clinical Interview
for DSM Disorders [22]. Additionally, the MDE Screener showed good predictive validity for quit
rates in participants with past or current major depression [17,24].

The CES-D [25] is a self-report instrument that assesses for the presence of depressive symptoms
during the previous week. Total scores range from 0-60, with higher scores indicating more severity of
depressive symptoms. The national mean score in US adults [26] was 8.7 (SD=8.4). CES-D scores
have been shown to be related to smoking status in Latinos [27] and to predict the likelihood of
quitting in earlier studies [17,28].

2.4. Data Analyses

All analyses were conducted with the SPSS statistical software version 15.0 for Windows (SPSS
Inc., Chicago, lllinois, USA). Descriptive statistics and frequency estimates were calculated for all
variables. Group comparisons were based on t-test and chi-square analyses. To make this report useful
to clinicians, researchers, and policy makers from diverse regions of the world, data were categorized,
analyzed, and presented according to World Health Organization (WHQO) regional categories (see
www.who.int for countries): Africa (AFR), Americas (AMR), Eastern Mediterranean (EMR), Europe
(EUR), South-East Asia (SEAR), and Western Pacific (WPR). The WHO regions are comprised of the
192 United Nations Member States. To provide additional information at the country level, data were
also categorized, analyzed and presented for countries with samples greater than 500.
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2.5. Sample

Of the 71,344 individuals screened, 48,990 participants met eligibility criteria, and 22,204
consented to participate. To be included in the analyses, participants had to have answered the item
“Where do you live?” Participants who did not have data on country of residence (n=4515), and
countries that are considered political territories (»=89) or are not part of the WHO regional
categorization (n=15) were excluded from analyses. Thus, data from 17,579 (79%) participants who
consented to participate in one of four trials over a five year period were included in the final analyses.

3. Results
3.1. Demographic Characteristics (Table 1)

Table 1. Demographic characteristics by WHO regions, 2002-2007.

AFR AMR EMR EUR SEAR WPR
n=328 n=10,673 n=224 n=5,478 n=467 n=409
Number of countries represented / total countries comprising WHO region
22/46 29/35 18/21 46/52 7/11 14/27
Percent

Female 41.2 48.5 13.8 53.4 4.7 49.9
Language

English 97.6 38.2 97.8 16.3 97.9 95.1

Spanish 2.4 61.8 2.2 83.7 2.1 4.9
Marital Status

Single 36.0 29.4 39.5 36.2 50.3 27.4

Married 43.9 42.9 51.6 394 45.6 38.9

Separated 15 5.3 0.4 4.2 0.9 6.1

Divorced 55 9.2 3.6 3.6 1.3 9.0

Widowed 0.9 1.3 0.0 0.5 0.2 1.5

Live with partner 12.2 11.9 4.9 15.9 1.7 17.1
Education

<12 years 28.0 235 12.5 26.2 8.2 33.1

Some college 36.0 34.3 14.3 30.3 9.2 24.2

College graduate 28.4 29.5 45.5 29.1 48.6 32.2

Graduate degree 7.6 12.7 27.7 14.4 34.0 10.5
Employment

Full time 75.0 60.3 72.7 69.7 74.3 60.0

Part-time 7.0 14.0 3.6 114 34 12.0

Not currently 15.0 20.7 13.4 15.8 13.7 22.3

Not ever 3.0 5.0 10.3 3.1 8.6 5.6
Income (USA dollars)

<10,000 33.8 324 43.1 19.3 58.5 15.3

10,000-20,000 16.1 17.2 14.5 27.3 18.4 11.8

20,000-50,000 235 254 221 355 13.1 38.1

50,000-100,000 20.2 17.4 14.0 13.4 7.6 25.5

>100,000 6.4 7.6 6.3 4.5 2.4 9.3

Note: Data representative of participants who provided country of residence; WHO Regions: AFR
— Africa; AMR — Americas; EMR — Eastern Mediterranean; EUR — Europe; SEAR — South-East
Asia; WPR — Western Pacific
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Participants represented 157 countries. The majority were Spanish speakers (56.8%) from AMR
(61.8%) and EUR (83.7%). The sample was almost evenly split between men (49.3%) and women
(50.7%), although men comprised a majority of the sample in EMR (86.2%) and SEAR (95.3%). Mean
age at study entry was 37 years (SD=10.4). A majority of participants were either married (44%) or
single (30.4%) and employed full-time (63%). Participants were well educated: 52.4% had attended
some or completed college, while 11.7% had obtained professional degrees. The number of
participants with college and professional degrees was highest for SEAR (48.6% and 34%,
respectively) and EMR (45.5% and 27.7%, respectively); these regions also reported the lowest rate of
participants with less than 12 years of education. The ethnic composition of participants was
predominantly White and Hispanic/Latino. For all regions except EMR and SEAR, a majority of
participants identified their ethnic/racial descent as White. Hispanic/Latino participants were
predominantly from AMR and EUR. All group tests were significant at »<0.0001.

3.2. Smoking Behaviors

Participants’ mean age when they smoked their first cigarette was 15.6 (SD=3.7) and 18.3 (SD=4.2)
when they became regular smokers (Table 2).

Table 2. Smoking behavior and depression characteristics by WHO region.

AFR AMR EMR EUR SEAR WPR
n=328 n=10,673 n=224 n=5,478 n=467 n=409
Smoking history
Mean (SD)

Age 34.7(10.2)  37.6(11.2) 32.4(9.0) 34.4(9.3) 31.2(8.2) 37.6(11.2)
Age, first 16.1(3.4) 15.6(3.7) 17.3(4.0) 15.3(3.1) 18.5(3.6) 15.3(3.4)
Age, regular 18.6(3.9) 18.3(4.6) 19.8(3.7) 17.8(3.5) 20.6(3.7) 17.8(4.1)

Cigarettes/day 20.8(10.7)  19.9(104)  20.6(10.6)  22.6(10.8) 13.3(7.4) 20.2(10.6)

FTND score 5.7(2.5) 5.2(2.5) 55(2.4) 5.7(2.4) 4.4(2.4) 5.6(2.5)

Quit confidence 7.0(2.2) 7.1(2.1) 6.5 (2.4) 6.9(2.0) 6.9(2.3) 6.9(2.0)

Quit methods used in last 6 months (%)

Methods
NRT 13.7 16.1 14.5 16.1 8.1 24.2
Antidepressant 13.7 5.8 2.3 4.4 2.6 4.8
Alternative 3.2 3.2 2.7 3.2 0.2 6.8
Self-help 7.7 7.1 6.3 10.4 8.1 13.6
SC group 2.2 2.7 0.0 2.2 0.4 2.0
Other 4.5 3.1 4.1 3.5 3.1 3.8
None 55.0 62.0 70.1 60.2 77.5 44.7

Depression history (%)

Major Depressive Episode (MDE)

No MDE 69.3 62.9 60.7 63.7 64.1 63.6

Past MDE 13.2 15.8 12.3 19.1 10.6 20.5

Current MDE 175 21.2 26.9 17.2 25.3 15.8
CES-D (M, SD) 17.6(12.8)  17.5(12.2) 20.7(125) 15.8(11.9)  19.5(12.0) 17.0(12.4)

Note: WHO Regions: AFR — Africa; AMR — Americas; EMR — Eastern Mediterranean; EUR —
Europe; SEAR — South-East Asia; WPR — Western Pacific; CES-D - Center for Epidemiologic
Studies — Depression Scale; FTND - FagerstrGn Test for Nicotine Dependence; NRT — Nicotine
Replacement Therapy; nicotine gum, patch, inhaler, spray; Antidepressant - Bupropion, other
antidepressant; Alternative — hypnosis, acupuncture, motivational tape; SC — Smoking cessation.
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The average FTND score was 5.4 (SD=2.4). A similar pattern of smoking behavior was reported
across all the individual regions. Interestingly, however, participants in SEAR were younger (M=31.2,
S$D=8.2), reported an older average age when their fist cigarette was smoked (A/=18.5, SD=3.6) and
when they became regular smokers (3/=20.6, SD=3.7), but a lower mean number of cigarettes smoked
per day (M=13.3, SD=7.4) and FTND score (M=4.4, SD=2.4). All group comparisons were highly
significant (»<0.0001).

More than half of all participants (60.7%) had not used a smoking cessation aid in the previous 6
months. Of those who did use a smoking cessation method, use of NRT aids (gum, inhaler, patch,
spray) in the previous 6 months was greater for participants from WPR (24.2%) and least by
participants in SEAR (8.1%). Participants in AFR endorsed the highest use of antidepressants (13.7%)
to quit smoking, while a high rate of participants in EMR and SEAR indicated that they had not used
any methods to quit during the previous six months (70.1% and 77.5%, respectively).

3.3. Depression History

Forty-seven percent reported elevated levels of depressive symptoms (CES-D score>16) during the
week prior to study entry. Thirty-seven percent endorsed a history of MDE with similar reports across
each of the regions. However, the distribution of current and past MDE between the samples differed
such that participants from EMR reported the highest rate of current MDE (26.9%) and WPR endorsed
the lowest rate (15.8%). Regarding past MDE, the rate was highest for participants in WPR (20.5%)
and lowest for those residing in countries in SEAR (10.6%).

3.4. Smoking Behaviors and Depression History by Country

An examination of the country specific characteristics revealed similar patterns as those represented
by each of the WHO regions. Of the six countries with a sample of 500 or more (see Table 3),
participants from the USA included more women and were predominantly English-speaking. The
remaining samples were predominantly Spanish-speaking and although the Spain sample was
comprised of 53.3% women, more than 50% of the samples from Argentina, Chile, Mexico, and
Venezuela were men. The USA and Mexico reported the highest rate of NRT used in the previous 6
months (23.5% and 22.5%, respectively), while Argentina reported a very low rate (4.5%).
Antidepressant medications were least used in Mexico (1.4%) and most frequently used in the USA
(9.8%). A notable difference was reported in the proportion of smokers who did not use any smoking
cessation aids in the previous 6 months — less than 50% of the US sample. In contrast, it ranged as high
as 78.7% in Chile to 62.9% in Spain.

Reports on depression history were most similar for the Spain and USA samples, in comparison to
the samples from Latin America. A remarkably high and constant proportion of smokers (between
33.9% and 39.2%) screened positive for at least one MDE. However, smokers in Latin America were
more likely to report a current MDE at study entry (22% to 25%) than those in the USA (16.8%) and
Spain (17.3%). Consequently, the latter reported higher rates of past MDE. Mean depression symptom
scores were in the elevated range for all six countries. All group comparisons were highly significant
(p<0.0001).
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Table 3. Smoking behavior and depression characteristics by countries with 500 or more
participants.

Country Spain USA Argentina Mexico Chile Venezuela

n=4514 n=3852 n=2005 n=1,605 n =882 n =531

% Female 53.3 60.4 44.7 36.2 45.0 46.1

Language
% English 1.4 96.2 0.9 3.7 0.9 2.4
% Spanish 98.6 3.8 99.1 96.3 99.1 97.6

Smoking history
Mean (SD)

Age 345(9.1) 39.3(11.6) 36.7(10.8) 36.5(11.2) 35.4(10.8) 37.8(10.4)
Age, first 15.3 (3.0) 15.5(4.4) 15.7(3.2) 15.7(3.3) 15.4(2.9) 16.2(3.6)
Age, regular 17.8 (3.5) 18.1(4.6) 18.7(4.5) 19.0(4.5) 18.9(4.4) 19.6(5.3)

Cigarettes/day 23.0(10.9) 20.3(10.0) 23.0(11.0)  17.4(9.3) 17.1(8.1) 22.1(13.2)

FTND score 5.8(2.4) 5.5(2.4) 5.4 (2.5) 4.8 (2.6) 4.7(2.5) 5.8(2.5)

Quit methods used in last 6 months (%)

Methods
NRT 13.8 23.5 4.5 22.5 7.6 13.5
Antidepressant 4.6 9.8 4.7 1.4 3.0 53
Alternative 2.9 4.4 3.3 1.3 1.7 3.4
Self-help 10.1 10.0 5.2 4.7 4.6 8.0
SC group 2.1 3.7 3.6 1.2 1.0 0.8
Other 3.5 3.7 3.1 1.9 3.4 3.1

None 62.9 44.9 74.6 67.0 78.7 65.8

Depression history (%)

Major Depressive Episode (MDE)

No MDE 63.4 63.7 61.2 66.1 60.8 63.3
Past MDE 194 19.6 14.6 11.4 15.9 11.7
Current MDE 17.3 16.8 24.3 22.5 23.3 25.0

CES-D (M, SD) 15.8(12.0) 16.2(11.8) 18.7(12.3) 17.7(12.7) 18.4(12.3) 19.0(12.6)

Note: WHO Regions: AMR — Americas; EUR — Europe; CES-D - Center for Epidemiologic
Studies — Depression Scale; FTND - Fagerstrém Test for Nicotine Dependence; NRT — Nicotine
Replacement Therapy; nicotine gum, patch, inhaler, spray; Antidepressant - Bupropion, other
antidepressant; Alternative — hypnosis, acupuncture, motivational tape; SC — Smoking cessation.

Sample sizes greater than 100 and less than 500 were represented by countries in AFR, AMR, EUR,
SEAR, and WPR regions; none of the EMR countries exceeded a sample size of 100. India, South
Africa, and Australia represented a majority of the sample within their respective regions (92.5%,
83.2%, and 56.2%, respectively). Greater than 50% were female in samples from Canada, Uruguay,
Ireland, U.K., and Australia. As expected, countries in Latin America were almost entirely comprised
of Spanish-speakers, while the opposite was true of the remaining countries with samples from South
Africa and India including zero Spanish-speakers. Smoking behaviors were relatively similar across
countries, with the exception of reported smoking cessation aids used in the previous 6 months. The
U.K., Canada, Ireland, and Australia samples were most alike in their use of methods: they reported
the highest percentage of participants to use NRT aids (33.9%, 32.5%, 28.5, and 23.3%, respectively)
and the lowest rate of using nothing in the six months prior to study entry (38.6%, 35.5%, 37.4%, and
38.6%, respectively); additionally, they reported higher rates of using self-help methods (11.7%,
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10.0%, 15.6%, and 17.2%, respectively). The Peru sample represented the largest percentage of
participants who had not used any methods to quit smoking in the previous 6 months (83.2%).

Participants from Colombia and Peru reported the highest rates of MDE history (45% and 40.8%,
respectively), including current MDE (32.2% and 26.8%, respectively). Past MDE was highest in
Australia (23.1%) and Canada (22.5%) and lowest in South Africa (12.9%), India (12.9%), and
Colombia (12.8%).

4. Discussion

This investigation examined demographic, smoking and depression characteristics of a large
international sample of English and Spanish-speaking smokers attempting to quit by participating in
Internet-based smoking cessation randomized trials. Smokers in the current investigation were similar
to community samples of smokers [8], smokers enrolled in traditional, face-to-face smoking cessation
programs [29], smokers who use the Internet [10-12] and Internet users [30] in terms of gender, age,
education, nicotine dependence, and number of cigarettes smoked currently. Smoking patterns were
very similar across regions of the world among persons who speak English or Spanish, suggesting that
smoking cessation methods might work similarly in smokers from different regions who share similar
characteristics and who turn to the Internet for help in quitting. In this report, data are presented by
WHO regional categorization and by country for larger sub-samples. We chose to present the data in
this format to support international efforts to adapt Internet interventions to the characteristics of
smokers who seek help from the Web to quit and to develop means to reach those who do not currently
use these methods. We believe international health agencies currently underutilize the Web for tobacco
control and other health interventions. Increasing Internet access focused on such health interventions
would help scale up efforts to prevent unnecessary morbidity and mortality.

Participants from the Eastern Mediterranean and South-East Asian regions were most alike in
gender composition, marital status and education. Differences between the regions can potentially be
explained by the greater prevalence of male smokers [31,32] and tobacco use being viewed as a
traditionally male behavior [33,34] in countries within these regions. Ten percent of women compared
to 50% of men smoke in the Eastern Mediterranean [32]. Attitudes about female smoking behavior
suggest greater social disapproval [35] and greater permissiveness towards alternative forms of
tobacco consumption (e.g., water pipes) among family members of female tobacco users [34].

Of the 157 countries represented in this investigation, English is the national or official language of
30 countries and Spanish of 20. Other than the samples from South Africa and India, all of the
countries profiled included English- and Spanish-speaking smokers, regardless of the country’s
dominant language, suggesting the possibility that Internet-based cessation trials can provide a service
to smokers in countries where services may not be available in their language of preference. We did
not ascertain participants’ native language and the country affiliation refers to where participants
reside, therefore, it is difficult to assess whether this assumption is accurate. In fact, many of the
participants may be expatriates from English or Spanish-speaking countries or they may have
sufficient knowledge of a non-native language to be able to use the Internet site. Nonetheless, it
appears as though this smoking cessation Website reached smokers who were interested in quitting and
who resided in countries where languages other than English and Spanish are the official languages.
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Participants began smoking around the age of 15, became regular smokers three years later and
currently smoked approximately 20 cigarettes a day. South-East Asian smokers were older when they
smoked their first cigarette and when they became regular smokers, indicated fewer daily cigarettes
smoked and endorsed a lower nicotine dependence score. This latter finding makes sense given their
overall younger age, which translates to fewer years smoking and, possibly, less addiction. The study
Website that recruited these participants is intended for individuals seeking to quit smoking cigarettes
and does not address other forms of tobacco products. In India, the largest country represented in this
region, bidis, cigarettes, and chewing tobacco are the more common forms of tobacco consumption.
Approximately 65% of men and 33% of women use tobacco, but 35% and 3%, respectively,
smoke [36]. The level of nicotine dependence in this investigation reflects dependence among cigarette
smokers similar to that found in traditional smoking cessation studies.

Traditional smoking cessation methods were actually used by very few smokers (e.g., NRT and
groups) and there were disparities in terms of utilization of smoking cessation methods between high,
middle and low income countries. However, 27.5% more smokers reported a quit attempt than
reported the use of smoking cessation aids in the previous 6 months, suggesting that a sizable number
of participants may have used nothing (i.e., cold turkey) in their quit efforts. The countries with the
largest percentage of participants using NRTSs in the previous six months included the USA, Mexico,
U.K., Canada, Ireland, and Australia. In these countries, NRTs are more accessible given that they are
available over the counter and smokers from some of these countries are reimbursed by their country’s
national health plans [14]. Except for participants from Mexico, fewer than half of participants from
these countries indicated using nothing to quit, suggesting that they may have greater access to other
types of cessation aids in addition to NRTs. Self-help methods were also popular among participants;
however, it is unclear what types of self-help methods were used.

There is evidence that depressed individuals are more likely to begin or continue smoking and less
likely to quit [37] and, consequently, tend to report higher rates of smoking behavior and nicotine
dependence [38,39]. Similarly, the risk of depression onset is higher for heavy smokers than for non-
smokers [40] and for current smokers versus ex-smokers [41]. Data from this investigation
demonstrated that depression symptoms and clinical-level depression were very prevalent in smokers
across the world. Almost 50% of the sample endorsed elevated symptoms of depression during the
previous two weeks, with over a third meeting diagnostic criteria for a lifetime MDE. The rate of
screening positive for current MDE reported by the entire sample was consistent with rates of current
MDE among smokers in a multinational sample [41] and smokers at the start of a smoking cessation
treatment program [42].

4.1. Limitations

There are several limitations to the data presented in this report. First, the data are representative of
a specific sample of smokers who searched the Web for smoking cessation resources and were willing
to participate in an online smoking cessation study and able to read in English or Spanish. Although
this report included smokers from 157 countries, this report solely described characteristics of smokers
who resided in countries included in the WHO regions. This study excluded smokers who reported
fewer than five cigarettes per day, who are under the age of 18, who do not have Internet or email
access, who are not interested in quitting, and who reside in countries or territories not included in
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WHO regional categorizations. Second, the sample likely had an overrepresentation of highly educated
smokers who may have greater resources, including access to smoking cessation aids and
interventions. Smokers with limited resources may not be aware or have access to opportunities
available on the Internet to improve their health. Third, a significant portion of the English-speaking
sample was from the USA, while a greater proportion of Spanish-speaking participants were from
Spain. Although we obtained data on ethnic and racial background, it is difficult to draw conclusions
about the cultural influences on smoking behavior and depression history given the complexity of
cultural factors and its influence on behavior. Finally, this report does not include analyses on the cost-
effectiveness of Web-based smoking cessation trials, which is an important factor to consider when
designing such interventions.

5. Conclusion

This investigation demonstrates that smokers from many countries around the world are interested
in participating in Web-based smoking cessation studies. Although they are from diverse cultural and
linguistic backgrounds, they share similar smoking behavioral patterns. Smokers in this investigation
reported characteristics that were consistent with smokers in traditional smoking cessation studies and
Internet users. The results highlight the need to provide Web access to less educated smokers and to
test whether these Internet interventions are also effective with populations with lower socioeconomic
and educational levels. Considerable inequalities in reported use of traditional smoking cessation aids
were reflected in this global sample. Web interventions that are able to achieve smoking cessation rates
comparable to traditional smoking cessation methods should be championed by policy makers as an
additional tool for global smoking cessation efforts.
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