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Abstract

Objective—Guided by the Attitude-Social influence-self Efficacy (ASE) theory, this study

identified predictors of waterpipe (WP) smoking initiation in a WP naïve cohort of Jordanian

schoolchildren.

Methods—A school-based cohort of all 7th grade students (N=1,781) in 19 of 60 schools in Irbid,

Jordan, was followed from 2008 to 2011. Generalized linear mixed modeling was used to examine

predictors of WP initiation among WP-naïve students (N=1,243).

Results—During the 3-year study, WP initiation was documented in 39% of boys and 28% of

girls. Prior cigarette smoking (boys: Odds Ratio 7.41; 95% Confidence Interval 4.05–12.92 and

girls: 8.48; 4.34–16.56) and low WP refusal self-efficacy (boys: 26.67; 13.80–51.53 and girls:

11.49; 6.42–20.55) were strongly predictive of initiating WP. Boys were also more likely to

initiate WP smoking if they had siblings (2.30; 1.14- 4.64) or teachers (2.07; 1.12–3.84) who

smoked and girls if they had friends (2.96; 1.59–5.54) who smoked.

Conclusion—There is a sizeable incidence of WP initiation among students of both sexes. These

findings will help in designing culturally responsive prevention interventions against WP

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...
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smoking. Gender-specific factors, refusal skills, and cigarette smoking need to be important

components of such initiatives.
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1. INTRODUCTION

The global spread of waterpipe (WP) smoking among adolescents is widely documented

(Centers for Disease Control and Prevention, 2013; Maziak, 2011; Mzayek et al., 2011;

Primack et al., 2009; Parna et al., 2008; Maziak et al., 2004b; Maziak, 2013; Warren et al.,

2009; Amrock et al., 2014). While the evidence is still preliminary, it suggests that WP

smoking is as addictive and detrimental to health as cigarette smoking (Maziak et al., 2011;

Rastam et al., 2011; Eissenberg and Shihadeh, 2009; Fromme et al., 2009; Al Rashidi et al.,

2008). Prevalence of WP smoking is high among school children in other parts of the world

and is increasing among adolescents in the US (Martinasek et al., 2011; Maziak and

Mzayek, 2000; Mzayek et al., 2012; Weglicki et al., 2008; Barnett et al., 2013; Warren et al.,

2009). A recent review by Akl et al. (2011) reported prevalence for current WP smoking

among school students in Estonia and Lebanon to be 21% and 25% respectively; with

estimates ranging from 12% −15% for Arab-Americans. In the US, a recent national survey

of WP use among adolescents revealed ever-WP smoking prevalence of 7.3% and of large

survey involving more than 100,000 students in 152 colleges found the prevalence of

waterpipe smoking was 8.4%, second only to cigarettes (16.8%) (Primack et al., 2013).

Waterpipe popularity is partly fueled by the widespread misperception that it is safer

alternative to cigarettes (Akl et al., 2013; Roskin and Aveyard, 2009; Eissenberg et al.,

2008; Maziak et al., 2004). Evidence, however, shows that WP smoking is likely to be

associated with many of the health risks of cigarette smoking such as lung cancer,

respiratory disease, periodontal disease, and low birth-weight (Akl et al., 2010).

Additionally, there are reports of associations between communal WP smoking and

increased rates of Helicobacter pylori, hepatitis A, hepatitis C, herpes simplex, and Epstein-

Barr virus (Meleigy, 2007). Finally, Torrey et al. (2014) found indoor airborne

concentrations of particulate matter and carbon monoxide were higher in WP cafes than in

cigarette smoking bars (in Baltimore, MD) and exceeded occupational exposure guidelines;

suggesting that both patrons and employees of WP venues are at increased risk from

exposure to second hand smoke.

Despite the adverse public health implications of this resurging smoking method, there are

no effective prevention or intervention strategies to curb its spread (Maziak et al., 2007,

2005). One of the reasons that such efforts are delayed lies in the lack of knowledge about

early stages of WP adoption and important factors influencing initiation. Most of the work

about WP initiation has been based on cross-sectional studies and/or lacked guidance of an

appropriate theoretical model of behavioral change (Asfar et al., 2005; Fielder et al., 2012,

2013; Islam and Johnson, 2003; Kassim et al., 2013; Knishkowy and Amitai, 2005;

Kulwicki and Hill-Rice, 2003; Martinasek et al., 2011; Primack et al., 2009; Ribisl, 2012;

Rice et al., 2003, 2006; Weglicki et al., 2008). Recently, two longitudinal studies assessing
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predictors of WP initiation were conducted among college students in the US (Fielder et al.,

2012; Sidani et al., 2013). While both studies reported high rates of initiation; they also

reported high prevalence of ever-WP smoking at baseline, which emphasizes the need to

study WP initiation dynamics at an earlier age. This evidence is in line with studies

worldwide that suggest much of WP initiation occurs at younger ages (Barnett et al., 2013;

Akl et al., 2011; Martinasek et al., 2011; Nasim et al., 2012; Prokhorov et al., 2006; Warren

2002; Amrock et al., 2014).

To address this knowledge gap, we employed the Attitude–Social influence–self-Efficacy

(ASE) model as a framework for variable selection and interpretation (de Vries et al. 1988,

2003). The ASE model incorporates insights from other tested and validated social cognitive

theories, and suggests that behavior is the result of intentions and abilities, whereby

motivational factors, such as various attitudes, social influences, and self-efficacy determine

intention, while abilities and environmental barriers (e.g., availability, restrictions)

determine whether intentions will be realized (Ajzen, 1991; Bandura, 2001). Within this

framework, gender is not a central focus; however, gender differences in determinants of

adolescent smoking initiation are widely documented and evidence also points to differential

effects of smoking prevention and cessation interventions by gender (Amos et al., 2012;

Austin and Gortmaker, 2001; Babar et al., 2010; Greaves, 2007; Nichter, 2003; Okoli et al.,

2013; Rice et al., 2003; Trudeau et al., 2007; Zhu et al., 1996). Moreover, the defined gender

roles found in Jordan are likely to influence smoking uptake differently for boys compared

to girls (Maziak et al., 2004; Nichter, 2003). This longitudinal study, guided by the ASE

model, examined gender specific predictors of WP initiation among WP naïve school

children in Jordan.

2. METHODS

Detailed description of the methodology from this study is published elsewhere (Mzayek et

al., 2012, 2011). Briefly, from 2008 to 2011, a school-based cohort of 7th graders (at

baseline) was surveyed annually through 10th grade in the city of Irbid, Jordan. The 60

schools in the city of Irbid (Jordan) were stratified by gender (boys, girls, mixed) and type of

school attended (public and private). A cluster random sample of 19 schools (8 male, 9

female, 2 mixed and 6 private) was selected with probability proportional to size (PPS). All

7th grade students (age ≈ 13 at baseline) in the selected schools were invited to participate.

All selected schools and 95% of the students approached (N=1,781) agreed to participate in

the study.

This study was reviewed and approved by the institutional review boards of Jordan

University for Science and Technology, University of Memphis, Syrian Society Against

Cancer and Florida International University.

2.1 Survey instrument

Development of the study questionnaire was guided by the international guidelines of the

World Health Organization (WHO; World Health Organization 1998), other previously used

and validated instruments in Arabic and it was subsequently pilot-tested (Maziak et al.,
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2005; Warren, 2002). The questionnaire included four modules: socio-demographics;

cigarette smoking; waterpipe smoking; and media and tobacco control.

2.2 Measures

Initiation of WP was the main outcome. Initiation was defined as the change from never

smoker (of WP) at baseline to ever smoker or current smoker (of WP) at any subsequent

follow-up survey(s). A student was considered an ever smoker if he/she reported ever

experimenting with smoking and a current smoker if he/she reported having smoked in the

last 30 days. Assessed theoretical domains and corresponding survey questions are shown in

Table 1. Variables were selected by choosing questions on our questionnaire that

corresponded to domains in the ASE model as described in previous studies (Kremers et al.,

2004; de Vries et al., 1988; Bidstrup et al., 2009; Ma et al., 2008). Density Index (DI) is the

number of persons living in a dwelling divided by the number rooms in a home (minus

kitchen and bathrooms), which is a proxy for economic status that was used and tested

previously in the Middle East (Maziak et al., 2004; Maziak and Asfar, 2003).

2.3 Statistical analysis

All statistical analyses were performed using SAS version 9.3 (SAS Institute Inc., Cary, NC,

2011). The cohort for this analysis was derived from WP-naïve participants at baseline

(N=1,243). Baseline characteristics were compared between WP initiators and non-WP

initiators using chi-square test for categorical variables and t-test for continuous variables.

The cohort was then stratified by gender for regression analysis. SAS Proc GLIMMIX was

used, which accounted for clustering of schools and the repeated measures during the

follow-up in students. Questions with more than two possible response categories were

analyzed in two ways: once as they were originally obtained, and the second time as binary.

The variables were dichotomized by combining responses such as maybe and sometimes

with yes. I don’t know answers were excluded from the analysis. We also combined mother

and father into parents and brother and sister into siblings. The results were robust, whether

we used multiple categories or binary categories; binary categories were used for clarity of

reporting (DeCoster, 2009).

Bivariate correlations for all predictor variables revealed no multicollinearity problems. This

was also inspected by checking for extraordinary estimated coefficients and standard errors,

which would have suggested the existence of colinearity. A full(er) model as described by

Flom and colleagues (2007), that included all potential predictor variables, was then fitted

using SAS proc GLIMMIX to find adjusted effects of each variable on initiation.

Odds ratios (OR) and 95% confidence intervals (CI) were reported. P-values of <0.05 were

considered significant. Weighted proportions to adjust for complex sampling design were

reported throughout.
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3. RESULTS

3.1 Characteristics of sample

Baseline characteristics of 1,243 WP initiating and non-WP initiating participants are shown

in Table 1. The participants who initiated WP were less likely to have fathers with more than

a high school education; to have attended a public school; and to have reported they would

accept WP from a friend.

3.2 Smoking initiation incidence

Over the study period of 4 years, 36.8% of participants initiated WP (39.2% of boys and

28.3% of girls). The largest proportion of participants initiated WP smoking at age ≈14, in

the 8th grade (Figure 1).

3.3 Association of ASE variables and WP smoking initiation by tenth grade

The results of the longitudinal analyses assessing the relationship between WP initiation by

10th grade and potential predictor variables, stratified by gender, are summarized in Table 2.

Socio-economic status was not associated with WP smoking initiation in this sample.

Previous cigarette smoking and low refusal self-efficacy were strongly associated with WP

initiation. Teacher and sibling smoking were associated with initiation among boys while

having friends who smoke was associated with initiation among girls. Awareness that WP

smoking is harmful for health was protective against initiation (details in Supplementary

Table1).

Initial analysis indicated significant effects of quit belief (Is it easy to quit smoking WP after

smoking for a year or two?) on WP initiation among girls [OR 0.47; (0.24, 0.94)], these

results were not interpretable due to a suppression effect concerning quit belief (Tu et al.,

2008). Quit belief was not correlated with the outcome (Spearman’s ρ .078; p < .150).

However, quit belief was significantly related to self-efficacy (If a friend offers you a WP

would you smoke it?) (Spearman’s ρ = .154; p < .01), and further analyses showed

suppression to take place when self-efficacy and/or intention and quit belief enter the model

simultaneously. Self-efficacy was strongly related with intention (Do you believe you will

start smoking WP in the next year?) (Spearman’s ρ = .546; p < .01) and both self-efficacy (.

451; p< .01) and intention (437; p< .01) were associated with the outcome. Therefore, we

estimated models with each of these variables adjusted for all predictor variables, except the

other two (e.g., self-efficacy was not adjusted for intention or quit belief). When quit belief

was entered into the model without self-efficacy and intention, its association with the

outcome was no longer significant.

4. DISCUSSION

Results of this study reveal annual incidence rates of WP initiation ranging from 6% - 20%

in schoolchildren followed from the 7th to the 10th grade. Over a third of youths initiated

WP during the study period. Those who took up WP smoking were more likely to attend a

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...
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public (vs. private) school and have parents with less than a high school education. More

boys than girls initiated WP during this time and most participants initiated around age 14.

The young age of initiation may reflect early exposure to the socially accepted practice of

WP smoking by family and friends. (McKelvey et al., 2013). Although this study did not

seek to test a health behavior theory, the study findings lend some support for use of ASE-

based variables in explaining WP smoking behaviors among youth in our study. Among

predisposing variables, current cigarette smoking was associated with increased risk of WP

initiation for boys and girls, and current involvement with sports was associated with

increased risk for boys. Awareness about dangers of smoking was associated with decreased

odds of initiation for boys and girls. Social influences to smoke were motivational risk

factors for both boys and girls; however, effects differed by gender: for boys, social

influences were sibling and teachers smoking and for girls it was friends smoking. Low

refusal self-efficacy was another motivational factor and was strongly associated with

initiation across genders. Finally the odds of WP initiation were greater among those with an

intention to smoke WP within the next year. These findings suggest that interventions

should begin early, and target youth who attend public schools, and have not yet smoked.

Effective interventions could include skill building to enhance children’s refusal self-

efficacy and resistance to social cues to smoke.

Research on the association between SES and adolescent cigarette smoking initiation has

been mixed with some studies reporting a null association (Miller et al., 2006; O’Loughlin et

al., 2009) and others reporting an increased risk of adolescent smoking initiation associated

with lower SES (Morgenstern et al., 2013). Our finding of a null association between

adolescent WP smoking initiation and SES is likely due to the widespread availability and

commonplace nature of WP smoking in Jordan. WP smoking is a traditional social practice

shared among friends and family in cafés, homes, and other natural settings where people

gather. (Blank et al., 2014; Roskin and Aveyard, 2009).

Although research on risk factors for WP initiation among adolescents is nonexistent, the

temporal precedence of many predictors identified here fit with earlier longitudinal studies

on adolescent cigarette smoking initiation (O’Loughlin et al., 2009; Miller et al., 2006;

Morgenstern et al., 2013; Bidstrup et al., 2009; Hiemstra et al., 2011; Scal et al., 2003; Ma et

al., 2008; Vitória et al., 2011; Skara et al., 2001; Stanton et al., 2005; Chang et al., 2006;

Fujimoto et al., 2012; Wood et al., 2013; Tyas and Pederson, 1998). Research has frequently

shown that predisposing factors such as use of other tobacco products is predictive of

cigarette initiation (O’Loughlin et al., 2009; Mzayek et al., 2012). Some research has also

shown that the peer influence common in team sports is associated with smoking behavior

and that involvement in certain sports may be related to risk-taking, impulsivity, and

consequently tobacco and other substance use (Wood et al., 2013; Fujimoto et al., 2012). It

is possible that youth who are attracted to the social nature of team sports may also be

attracted to the social nature of WP, an activity usually shared in a group (Blank et al., 2014;

Maziak and Mzayek, 2000; Amrock et al., 2014). Although the evidence is cross sectional,

an association between participation in organized sports and increased odds of WP smoking

has been found among American collegiate athletes as well (Primack et al., 2010). The

importance of the social environment - such as siblings’, friends’, and peer smoking

behaviors, as well as role-model (e.g., teachers) smoking - on cigarette smoking initiation
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has been underscored repeatedly in the literature (O’Loughlin et al., 2009; Bidstrup et al.,

2009; Hiemstra et al., 2011; Scal et al., 2003; Chang et al., 2006). In line with our findings,

other studies report the influence of having friends and siblings who smoke is stronger than

the influence of having parents who smoke (Bauman et al., 2001; Distefan et al., 1998;

Okoli et al., 2013). Also, certain personal factors we found to predict (low refusal self-

efficacy) or protect against (health concerns) WP initiation have also been similarly

associated with cigarette smoking initiation (Bidstrup et al., 2009; Hiemstra et al., 2011;

O’Loughlin et al., 2009; Piko et al., 2005; Scal et al., 2003; Ma et al., 2008; Chang et al.,

2006; Tyas and Pederson, 1998). Finally, in line with our findings, studies measuring

smoking intention found this domain to be a strong predictor of cigarette initiation (Vitória

et al., 2011; Skara et al., 2001; Stanton et al., 2005).

Previous correlations reported in cigarette initiation research were not confirmed here. For

instance, seeing actors smoke has been associated with cigarette initiation (Morgenstern et

al., 2013). It is likely our participants saw actors smoking cigarettes and not WP and that

these modeled behaviors were interpreted by youth as very distinct. Additionally,

longitudinal research of cigarette initiation among youth that employed models similar to

ASE identified strengths of some ASE domains to predict smoking that were not supported

in our study. For example, motivational factors—such as positive attitudes and beliefs about

smoking, like believing adolescents who smoke have more friends—have been shown to

influence cigarette-smoking uptake (Miller et al., 2006). Two cohort studies employing ASE

(Denmark; Bidstrup et al., 2009) and social cognitive theory (Taiwan; Chang et al., 2006)

reported an association between adolescent cigarette smoking initiation and positive

attitudes toward smoking. Our divergent findings may be due in part to our having stratified

the sample by gender. Also, it is likely that attitudes regarding WP smoking in our sample

are less pronounced, as the habit is ubiquitous in Jordan, evoking weak, if any, attitudes

compared to those that cigarette smoking produces around the world.

A potential weakness of this study was that all responses were self-reported and there may

be a higher level of underreporting of smoking by girls due to the social undesirability of

smoking among females in this area of the world. However, research among adolescents has

shown strong agreement between self-reported smoking rates and those verified with

biochemical measures (Brener et al., 2003). Furthermore, our previous research among

adolescents in the Middle East has also shown that youth are willing to share honestly about

their smoking experience when confidentiality is assured (Maziak and Mzayek, 2000).

Another potential limitation is that the ASE model may not sufficiently translate relevant

cultural differences. One study examined the application of the ASE model to predict

smoking among youth of different countries (Markham et al., 2009). The study found that

the association between country of residence and intention to smoke was only partially

mediated by ASE factors and that country also moderated cognitive factors associated with

smoking intention. Finally, because of sensitivity around religion in the political context of

the study setting, we did not include questions of religiosity as it may have reduced

participation in this study. Despite these limitations, our study has several strengths that are

important to note. This was the first longitudinal study of tobacco use in the Middle East and

while the data were collected in one city, the sample was drawn from the entire population

of 7th graders in 2008. Our study also collected smoking information simultaneously for
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both cigarette and waterpipe. The high response and retention rates across four years also

add to the strengths of this study.

Finally, it should be noted that while these findings are not directly generalizable to

adolescent populations everywhere, having a comprehensive sample of one of the largest

cities in a small country like Jordan allows the findings to be generalized to at least other

urban populations of the country. Additionally, many countries in the region share a very

similar social, cultural and ethnic background; therefore, our findings provide at a minimum

a starting point for further research in the region.

Our study found that adolescents’ efficacy to resist invitations to smoke is an important

factor in actual WP smoking initiation. The influence of smoking by siblings, teachers, and

friends were also predictive of WP initiation among youth in this study, while parental

smoking was not. The influence of prior cigarette smoking on WP initiation, along with the

mean initiation age (14 years) of this cohort, suggests that interventions need to begin early

and target youth who have not yet smoked. Because social self-efficacy, social influences to

smoke, and intention to smoke proved to have strong associations with initiation, self-

efficacy beliefs and individual intentions to smoke should be included in the future in

smoking prevention programs in Jordan. Furthermore, a distinction between the roles of

siblings, peers, and teachers should be emphasized when addressing the social environment

of adolescents in health promotion. Going forward, prevention interventions to reduce WP

smoking initiation and prevalence among adolescents in the Middle East should be

implemented and evaluated. Effective prevention programming would contribute to a

sustainable foundation for regional tobacco control.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Number of students initiating waterpipe by gender and year of follow up (2008–2011), Irbid,

Jordan

Standardized proportions are reported
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Table 1

Survey questions with corresponding Attitude-Self efficacy-Social influence theoretical model domains and

baseline characteristics of school based cohort (N=1,243) of Jordanian school children age ≈13 at baseline,

Irbid, Jordan, 2008–2011 (waterpipe initiators versus waterpipe non-initiators)

Theoretical
Domain Survey Questions

Initiators
(n=458)

Non-
initiators
(n=785)

ASE

n (%)* n (%)*

Predisposing/Demographics

What is your gender? (male) 256 (53.0) 305 (40.8)

Have you ever smoked a cigarette, even a puff or two? 47 (10.4) 40 (6.0)

Do you attend public school? 412 (85.2) 641 (67.2)

How old are you? mean (SD) 12.7 (0.6) 12.6 (0.6)

Density Index,b mean (SD) 1.6 (0.9) 1.7 (1.1)

How many years of education does your father have?
(>High School) 145 (33.1) 273 (40.4)

How many years of education does your mother have?
(>High School) 104 (25.3) 190 (27.7)

How much is your daily allowance? (≥0.50 JOD)c 73 (18.6) 120 (19.3)

Awareness Do you think smoking WP is harmful for your health? 421
(92.1)

710
(90.8)

Information

Have you seen pro smoking ads in the media in the past
month? 215 (47.0) 343 (43.6)

Have you seen ads warning about dangers of smoking on
health in the media in the past month? 361 (79.8) 633 (82.3)

Have you seen warnings on WP tobacco packaging in the
past month? 196 (42.4) 302 (35.6)

Has a family member talked to you about the dangers of
WP smoking? 298 (66.8) 510 (65.8)

Motivation

Attitude Do you think students who smoke WP have more
friends? 114 (23.5) 197 (25.4)

Do you think student who smoke WP are more
attractive? 141 (46.2) 203 (41.4)

Do you think smoking WP affects body weight? (lose weight) 222 (49.0) 397 (51.1)

Do you think it is easy to stop smoking WP after
smoking for year or two? 151 (35.1) 244 (32.7)

Social
Influence

Does your family know you smoke cigarettesa? 10 (23.8) 10 (29.8)

Do your parent(s) smoke waterpipe? 116 (28.6) 164 (20.3)

Do your sibling(s) smoke waterpipe? 52 (11.0) 69 (9.3)

Do you have close friends who smoke waterpipe? 108 (22.3) 133 (18.7)

Have you seen actors on TV smoking? 396 (87.8) 679 (88.0)

Do your teachers smoke in front of students? 198 (42.0) 212 (23.3)

Self Efficacy Would you accept WP from friends if offered? 52 (12.4) 39 (6.2)

Intention Do you think that you may start to smoke WP next year? 42 (9.3) 61 (8.3)

p<0.05 indicated in bold.
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*
Weighted proportions reported to account for complex sampling design.

a
n=47 for initiators and n=40 for non-initiators for ever smokers of cigarette at baseline

b
Density Index was calculated by dividing the number of people living in each participant’s home by the number of rooms (minus kitchen and

bathroom) in the home.

c
In Jordanian Dinars (JOD) (1JOD=1.41USD)
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