
C
A
L
H

B

M

R

C

I

C
i
t
(
e

F
R
(
C
M

l
A

3

omparison of Cigarette and Water-Pipe Smoking by
rab and Non–Arab-American Youth

inda S. Weglicki, PhD, RN, Thomas N. Templin, PhD, Virginia Hill Rice, PhD, RN, CNS, FAAN,
ikmet Jamil, MD, PhD, Adnan Hammad, PhD

ackground: Water-pipe smoking is a rapidly growing form of tobacco use worldwide. Building on an
earlier report of experimentation with cigarette and water-pipe smoking in a U.S.
community sample of Arab-American youth aged 14–18 years, this article examines
water-pipe smoking in more detail (e.g., smoking history, belief in harmfulness compared
to cigarettes, family members in home who smoke water pipes) and compares the
water-pipe–smoking behaviors of Arab-American youth with non–Arab-American youth in
the same community.

ethods: A convenience sample of 1872 Arab-American and non–Arab-American high school
students from the Midwest completed a 24-item tobacco survey. Data were collected in
2004–2005 and analyzed in 2007–2008.

esults: Arab-American youth reported lower percentages of ever cigarette smoking (20% vs 39%);
current cigarette smoking (7% vs 22%); and regular cigarette smoking (3% vs 15%) than
non–Arab-American youth. In contrast, Arab-American youth reported significantly higher
percentages of ever water-pipe smoking (38% vs 21%) and current water-pipe smoking (17%
vs 11%) than non–Arab-American youth. Seventy-seven percent perceived water-pipe
smoking to be as harmful as or more harmful than cigarette smoking. Logistic regression
showed that youth were 11.0 times more likely to be currently smoking cigarettes if they
currently smoked water pipes. Youth were also 11.0 times more likely to be current
water-pipe smokers if they currently smoked cigarettes. If one or more family members
smoked water pipes in the home, youth were 6.3 times more likely to be current water-pipe
smokers. The effects of ethnicity were reduced as a result of the explanatory value of family
smoking.

onclusions: Further research is needed to determine the percentages, patterns, and health risks of
water-pipe smoking and its relationship to cigarette smoking among all youth. Additionally,
youth tobacco prevention/cessation programs need to focus attention on water-pipe
smoking in order to further dispel the myth that water-pipe smoking is a safe alternative to
cigarette smoking.
(Am J Prev Med 2008;35(4):334–339) © 2008 American Journal of Preventive Medicine
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igarette smoking is well-recognized as the most
common form of tobacco use among American
youth. Their current cigarette smoking (smok-

ng one or more cigarettes in the preceding 30 days) in
he 2005 Youth Risk Behavior Surveillance Survey
YRBSS), for 9th through 12th graders, was 23%; 54%
ver had smoked; and 9.4% were frequent (regular)
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mokers.1 Cigarette smoking varies by ethnicity and
ultural group.2,3 In 2005, percentages ranged from a
ow of 12.8% for Asian/Pacific Islanders4 to a high of
6% for Native Americans.5 Less is known about
obacco use by other ethnic subgroups like Arab
mericans.

rab Smoking Practices

ichigan is home to nearly one-half million Arab
mericans; the highest proportion live in the Detroit
etropolitan area.6 More than one third (36%) iden-

ify Lebanon as their country of origin.7 Most Arab
mericans come from Middle Eastern countries where

obacco use is high; on average, 45% of adult men
moke cigarettes.8 Traditionally, cigarette use by

omen in the Middle East is low (5%), but increas-

0749-3797/08/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2008.06.037

mailto:ac3844@wayne.edu


i
s
a
y
y
a
i
A
t
a
m
o
i
U
i
t
W
c
a
A

Y

M
d
a
h
g
A
v
e
E

a
b
y
t
w
4
e
1
t
w
w
d
e
r

c
r
c
A
(
s
c
n

M

D

D
t
A
S
fi
N
p
a
s
(
p
m
a
a

P

T
h
m
A
w
A
A
P
A
1
t
f
(
w
m
0
i
i
C
a
t
s
1
p
t
r
a

M

A
m
h
i
b
w
a
a
3
s
s
a

O

ng.9 Arab nations with the highest adult cigarette
moking rates include Iraq (40%), Yemen (45%),
nd Lebanon (58%).10 Among youth aged 15–19
ears, cigarette smoking is greater in young men than
oung women; current cigarette smoking percent-
ges vary by country (e.g., 10.6% in Lebanon, 13.6%
n Jordan, 14.6% in Gaza, and 21.9% in the United
rab Emirates).11 Tobacco use in many Arab coun-

ries is not limited to cigarettes. Water-pipe smoking,
long-established form of tobacco use, has a history
ore than 500 years old. Traditionally a behavior of

lder men, it has undergone a revival and is growing
n popularity among youth in the Middle East, the
.S., and worldwide.12,13 Contributing to this revival

s the belief that water-pipe smoking is less harmful
han cigarettes.14 It is viewed as a social activity.13,15

ater-pipe tobacco and equipment cost less than
igarettes and are not uniformly regulated by law. As

result, more than one million people in Asia,
frica, and the Middle East smoke water pipes.16,17

outh and Water-Pipe Smoking

ost studies of water-pipe smoking have been con-
ucted in the Middle East with adults18 –20or college-
ged students.21–23 Water-pipe smoking tends to be
igher among men, although its use by women is
enerally more acceptable than cigarette smoking.9

mong college-aged students, water-pipe smoking
aries from 32%21 to 62.6%.22 Only four studies have
xplored water-pipe smoking by youth in the Middle
ast.24 –27

The only research that has examined both cigarette
nd water-pipe smoking in U.S. youth was a community-
ased study of 1671 Arab-American youth (aged 14–18
ears) conducted in 2001–2002.28 Researchers found
hat 25.7% had experimented with water-pipe smoking,
hich increased from 25.3% of youth aged 14 years to
2% of youth aged 18 years. By comparison, cigarette-
xperimentation percentages were 15% of youth aged
4 years to 44% of youth aged 18 years. Almost 15% of
he youth had experimented with both cigarettes and
ater pipes. This earlier study did not collect data on
ater-pipe smoking by non–Arab-American youth. The
ata collected on water-pipe smoking were limited to
ver smoked; data were not collected on current or
egular water-pipe smoking.

The current research was conducted in the same
ommunity28 3 years later and addressed the following
esearch questions: (1) What are the tobacco use (i.e.,
igarette and water pipe) patterns and percentages in Arab-
merican and non–Arab-American youth aged 14–18 years?
2) Which of the demographic and cultural factors of age,
chool grade, gender, and ethnic identity predict current
igarette and/or water-pipe smoking in Arab-American and

on–Arab-American youth? w

ctober 2008
ethods

esign

ata for this cross-sectional study of tobacco use were ob-
ained from a survey completed by Arab-American and non–
rab-American high school students in grades 9, 10, and 12.
tudents in Grade 11 were not surveyed because they were the
rst class in the schools to have participated in a 4-week,
IH-funded, school-based cigarette prevention/cessation
rogram. Their participation in that program may have
ffected their subsequent smoking behaviors. Data for this
tudy were collected in 2004 –2005. Tobacco use included
1) ever, defined as ever smoking a cigarette and/or water
ipe, even a few puffs; (2) current, defined as smoked one or
ore cigarette(s) and/or water pipe within the past 30 days;

nd (3) regular use, defined as smoked one or more cigarettes
nd/or water pipe per day for the last 30 days.

articipants

he setting was two large, suburban Midwest high schools that
ad student enrollments �45% Arab-American; approxi-
ately one third of the adult population in this suburb claim
rabic heritage. A third public high school in the community
as not included because of its small enrollment of Arab-
merican students. Seventy percent of the sample was Arab
merican, with family roots in Lebanon, Yemen, Iraq, Egypt,
alestine, and Syria. Thirty percent of the sample was non-
rab, predominately white, non-Hispanic. Participants were
872 high school students who (1) agreed to complete a
obacco survey, (2) had not previously participated in a
ederally funded smoking prevention/cessation program,
3) were aged 14 –18 years, and (4) were able to read and
rite English. Information letters describing the study were
ailed to parents by the school administration; fewer than

.1% of the parents refused participation. Prior to complet-
ng the study questionnaire, all interested youth were given an
nformation sheet approved by the Human Investigative
ommittee (HIC) describing the study. Youth were free to
nswer or not answer any question(s), and to stop participa-
ion at any time; none refused to continue. Although 2504
tudents completed the questionnaire, all students in Grade
1 (585) and some students in grades 9 and 10 (47) who had
articipated in the NIH-funded smoking prevention/cessa-
ion program within the past year (in addition to the schools’
equired tobacco-prevention efforts) were excluded from the
nalyses.

easures

24-item tobacco-use questionnaire was used to collect infor-
ation on select personal and cultural variables, tobacco-use
istory, and factors related to tobacco use. The first eight

tems included personal-background questions (e.g., date of
irth, school grade, ethnic identity). The next eight items
ere adopted from the widely used YRBSS to assess cigarette
ge of initiation (age when smoked first whole cigarette); the
mount of smoking (number of cigarettes per day in the past
0 days); and the frequency of smoking (number of days
moked in past 30 days). Mean kappa for the YRBSS cigarette
moking items was 68.8% (CI�64.9, 72.7).29 To more fully
ssess water-pipe–smoking history, six questions addressing

ater-pipe use were added, using YRBSS item stems. In

Am J Prev Med 2008;35(4) 335
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ddition, two questions were constructed to measure (1) how
armful water-pipe smoking was thought to be in relationship

o cigarette smoking, and (2) who in the home smoked water
ipes. From this last item, a dichotomous variable was cre-
ted, with 1�one or more family members in the home
moking water pipes and 0�no one in the home smoking a
ater pipe. For this study, the internal consistency reliability
�) for the cigarette set of items was 0.79 and for the
ater-pipe–smoking set of items was 0.74.

ata-Collection Procedure

ata were collected in 2004–2005 from all eligible students
uring their 2nd-hour class during a 2-day period in both
chools. Teachers asked students to provide self-coding infor-
ation and to complete the tobacco-use questionnaire dur-

ng the same class hour and time. On the days of data
ollection, a trained researcher was available to answer ques-
ions and to collect the completed surveys from the class-
ooms. Participants were instructed to place their completed
urveys in a classroom-coded envelope that was sealed; these
ere collected by a research team member. Absent students
ere noted on the front of the classroom-coded envelopes by

eachers for follow-up 1 week later. Of the total school
nrollment, 8%–11% were absent from the two schools on
he scheduled day of data collection; of those, fewer than 1%
id not return to class and, therefore, did not participate. The
tudy and information sheet were approved by the HIC of

ayne State University.

tatistical Analysis

escriptive statistics including means, SDs, and percentages
ere used to describe water-pipe and cigarette-smoking be-
aviors. Chi-square was used to compare percentages by

able 1. Percentage of cigarette and water-pipe smoking by
otal percentage for each of the six smoking behaviors (N�1

Cigarette smo

Ethnicity Evera Currentb

rade
9 ArA 10.5** 3.2**

Non–ArA 26.4 10.8
10 ArA 20.2** 5.9**

Non–ArA 40.6 22.8
12 ArA 34.6** 13.6**

Non–ArA 50.3 31.7
ender
Male ArA 24.1** 9.3**

Non–ArA 36.5 20.3
Female ArA 16.0** 3.9**

Non–ArA 42.0 23.2
otal smoking percentages

ArA 20.1** 6.9**
Non–ArA 39.3 21.9

ote: Not included are 585 students in Grade 11 and 47 students in
ntervention in the past 12 months.
sterisks show which Arab-American behaviors differ from non–Arab
ercentage of the valid data for the behaviors ranged from 97.9% to
Ever�ever smoked a cigarette and/or water pipe, even a few puffs
Current�smoked one or more cigarette(s) and/or water pipe with
Regular�smoked one or more cigarette(s) and/or water pipe per d

p�0.05; **p�0.01
rA, Arab American; non–ArA, non–Arab American

36 American Journal of Preventive Medicine, Volume 35, Num
thnicity. Logistic regression analysis was used to examine the
ssociation between current water-pipe smoking and current
igarette smoking. Two equations were estimated, with cur-
ent water-pipe smoking and current cigarette smoking
witching roles. The regressions controlled for gender, eth-
icity, grade in school, and number of family members in the
ome who smoke water pipes. Data were not collected on

amily members’ cigarette smoking in the home, so the
egressions were somewhat asymmetric. For each analysis, all
redictors were entered simultaneously, so that each odds
atio (OR) was adjusted for the same set of predictors. The
ignificance level for all analyses was p�0.05. Statistical anal-
sis was conducted with SPSS 16.0 software; analysis was
ompleted in 2007–2008.

esults

articipants were 1872 youth; 70% (n�1313) were Arab
merican. Fifty-three percent of the Arab Americans
ere male compared to 48% of non–Arab-American
ales (p�0.001). Mean age of the sample was 15.6

SD�1.19) years; age did not differ by ethnicity.

obacco-Use Behaviors

ll but 1%–2% of participants reported on their ciga-
ette and water-pipe use. Table 1 presents the percent-
ges for ever, current, and regular cigarette and water-
ipe smoking by ethnicity, school grade, and gender.
otal cigarette smoking percentages were significantly
igher for non–Arab-American youth. Total water-pipe
moking percentages were higher for Arab-American

in school and ethnicity, by gender and ethnicity, and by
ArA�1313, non–ArA�559)

Water-pipe smoking

Regularc Ever a Current b Regularc

1.4** 28.4** 12.0* 4.0
8.0 10.8 6.0 1.8
2.3** 39.4** 16.7 6.3

15.4 21.0 11.2 4.5
7.3** 51.0** 24.0 12.0

21.6 33.0 17.0 9.1

4.8** 38.9** 17.4 7.4
14.2 24.0 14.0 7.3

1.5** 37.1** 16.0* 6.3*
15.7 19.0 8.9 3.1

3.2** 38.0** 16.7** 6.9
15.0 21.3 11.3 5.1

s 9 and 10 who had participated in an NIH-funded tobacco-control

rican behaviors within each grade, by gender, and overall.
complete.

past 30 days
the last 30 days
grade
872,

king

grade

-Ame
99.9%

in the
ay for
ber 4 www.ajpm-online.net
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outh for ever and current use (p�0.05); regular use did
ot differ.
This same pattern was consistent across grade levels. In

erms of the actual percentages observed, there were no
nconsistencies in this pattern. However, current water-
ipe smoking percentages did not differ significantly
etween Arab-American and non–Arab-American stu-
ents in grades 10 and 12. In regard to gender, it is

nteresting that current water-pipe–smoking percentages
ere very similar for Arab-American (17.4%) and non–
rab-American (14.0%) youth. Otherwise, percentages by
ender were similar to previously identified patterns.

otential Risk Factors in Water-Pipe Use

outh were asked if they thought that water-pipe smok-
ng was more, the same, or less harmful than smoking
igarettes. Overall, 22.8% of youth believed that water-
ipe smoking was less harmful; 38% thought it was
qually as dangerous; and 39% believed water-pipe
moking was more harmful than smoking cigarettes.
his differed by ethnicity (p�0.000). Forty-four percent
f Arab-American youth, compared to 24% of non–
rab-American youth, believed that water-pipe smoking
as more harmful than cigarette smoking. To more

ully explore how perceptions of harmfulness were
elated to smoking behaviors, the perceived harmful-
ess of water-pipe smoking was examined in relation to
ach of the water-pipe–smoking behaviors. Only exper-
mentation with water-pipe smoking was related to
erceived harmfulness (p�0.01): 37% of youth who
xperimented with water-pipe smoking perceived it as
ore harmful, compared to 31% who did not.
In response to the question Who in the home smokes

ater pipes, 51.6% of Arab-American youth, compared
o 14.3% of non–Arab-American youth, reported that
ne or more family members smoked water pipes in the
ome. With regard to male family members, Arab-
merican youth reported that 24.5% of their fathers,
4.5% of their uncles, and 17.2% of their brothers
moked water pipes in the home. In comparison,
on–Arab-American youth reported that 5.3% of their

athers, 4% of their uncles, and 4.2% of their brothers
moked water pipes in the home. With regard to female
amily members, 3.4% of Arab-American mothers and

able 2. Significant predictors for current cigarette
moking (N�1872)

ariables in equation OR

95% CI

Lower Upper

ater pipe smoked last 30 days 11.02 7.39 16.42**
on–Arab American 7.84 5.23 11.77**
ender: male 1.22 0.88 1.70
rade in school (by grade) 1.48 1.30 1.70**
amily water-pipe smoking 1.61 1.06 2.45*
p�0.05; **p�0.001
% of Arab-American sisters smoked water pipes in the �

ctober 2008
ome, compared to 3.6% and 1.8% of non–Arab-
merican mothers and sisters, respectively.

ogistic Regression

s shown in Table 2, youth were 11.0 times more likely
o be currently smoking cigarettes if they currently
moked water pipes. Non–Arab-American youth were
.8 times more likely to be smoking cigarettes than
rab-American youth. As shown in Table 3, youth were
lso 11.0 times more likely to be current water-pipe
mokers if they were currently smoking cigarettes.
outh who reported one or more family members
moking water pipes in the home were 6.3 times more
ikely to be current water-pipe smokers. Interestingly,
he effects of ethnicity were much reduced in this
quation as a result of the explanatory value of family
moking.

iscussion

his study is important as it is the first known U.S. study
o report findings on water-pipe smoking among non–
rab-American youth. The findings show differences in

obacco-use patterns among Arab-American and non–
rab-American youth aged 14–18 years who attend two
ublic high schools in the Midwest where nearly one
alf of the students are of Arab-American descent.
verall, the total percentages of cigarette smoking (ever

nd current) were higher for non–Arab-American youth
ompared to Arab-American youth. In contrast, total
ercentages of water-pipe smoking were higher for
rab-American youth. This pattern held true across
rades 9, 10, and 12 and for boys and girls separately.
lso interesting were the percentages of water-pipe use

n the non–Arab-American youth: ever, 21.3%; current,
1.3%; and regular, 5.1%. In fact, there were no signif-
cant differences in current and regular water-pipe per-
entages between Arab-American and non–Arab-
merican males. This may indicate the adoption of
iddle Eastern values surrounding tobacco use. The

nding that water-pipe smoking was reported by non–
rab-American youth may be due to a number of

actors, including (1) the proliferation of water-pipe
moking in hookah bars and cafes throughout the U.S.
M. O’Hegarty, poster presentation, 2003 National

able 3. Significant predictors for current water pipe
moking (N�1872)

ariables in equation OR

95% CI

Lower Upper

igarette smoked last 30 days 11.03 7.37 16.50**
rab American 1.63 1.10 2.49*
ender: male 1.21 0.90 1.62
rade in school (by grade) 1.32 1.17 1.50**
amily water-pipe smoking 6.34 4.47 8.98**

p�0.05; **p�0.001

Am J Prev Med 2008;35(4) 337
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onference on Tobacco or Health, 2003); (2) partici-
ation in behaviors of a peer group to which youth
ant to belong30; (3) the modeling of behavior viewed
y youth as novel31; and (4) experimentation with
dult-like behaviors.32

There has been speculation that youth are experi-
enting with water-pipe smoking because it is per-

eived as less harmful than cigarettes.8,12–14,23 To ad-
ress this common assumption, youth were asked if
ater-pipe smoking was less harmful, about the same,
r more harmful than smoking cigarettes. For all youth,
7% believed that water-pipe smoking was just as harm-
ul or more harmful than cigarette smoking. However,

ore Arab-American youth than non–Arab-American
outh believed water-pipe smoking was more harmful.
he evaluation of perceived harm by water-pipe smok-

ng status showed that only experimentation was re-
ated to perceived harmfulness. Why current water-pipe
mokers do not perceive the practice as harmful is
nclear. Perhaps when experimenters smoked a water
ipe for the first time, they experienced harsh cough-

ng or burning sensations (known to be associated with
ater-pipe smoking), and they then perceived the
ractice as potentially harmful. For those who became
urrent water-pipe smokers, the positive environmental
nd social experiences of water-pipe smoking may have
utweighed the coughing and burning experienced.33

hese findings challenge the commonly held myth that
ater-pipe smoking is perceived to be a safe alternative

o cigarette smoking.8,12–14,23 They are, however, simi-
ar to the findings reported by Maziak and colleagues.33

Water-pipe smoking by family members in the home
as reported by 52% of Arab-American youth com-
ared to 14.3% of non–Arab-American youth. As ex-
ected, more male family members than female family
embers smoked water pipes in the home for both
rab Americans and non–Arab Americans. These high
ercentages of home exposure are a concern for youth
ecause of the hazards associated with secondhand
moke exposure34 as well as the increased likelihood of
ecoming a tobacco user when family members
moke.35,36 While the percentages of non–Arab-
merican family members smoking water pipes in the
ome were low, it calls for further investigation with
dults as well as youth among all racial/ethnic groups.

It was interesting that water-pipe smoking was the
trongest predictor of current cigarette smoking while
urrent cigarette smoking was the strongest predictor
f current water-pipe smoking. It would appear that
moking, regardless of type, may be a gateway to the use
f other forms of tobacco,37 or youth may be substitut-

ng cigarettes with water pipes, or vice versa.12 It is also
ossible that youth who first smoke cigarettes believe

hat if they smoke water pipes, they are not adding to
heir tobacco addiction or tobacco burden and,
herefore, are not exposing themselves to the well-

ecognized health risks of cigarette smoking. Water- p

38 American Journal of Preventive Medicine, Volume 35, Num
ipe smoking in the family was a strong predictor of
outh water-pipe smoking, and accounted for much of
he effect of ethnicity. Tobacco use, either by family

embers or by peers, appears to contribute to the
doption of this alternative form of tobacco use. These
ndings raise important questions, given the growing
ultural and youth use of water pipes in Middle Eastern
ountries, the U.S., and Europe.14

imitations

ome study limitations exist. This school-based survey
as completed on two school-selected target dates; the

chools were selected by convenience because they
eported student populations of �45% Arab-American
outh. While the sample is large, there may be differ-
nces between the students attending the other public
igh school in the community, which has a smaller
rab-American population, and those in the target

chools. A second limitation is the data-collection sur-
ey itself. Interpreting the survey items may have been
ifficult, particularly for recent immigrants who were

ess familiar with English and the process of completing
questionnaire. The fact that data were not collected

n family members’ cigarette smoking in the home
esulted in somewhat asymmetrical logistic regression
esults. Further studies need to include the smoking
ehaviors of family as well as of peers, both of which are
nown to influence tobacco use in youth. Another
imitation is the uneven number of Arab-American
n�1310) and non–Arab-American (n�562) partici-
ants. Although this reflected the community from
hich the sample was drawn, it resulted in statistical
iases. A more equal distribution may have provided
ifferent smoking percentages and patterns by ethnic-

ty, gender, and patterns of tobacco use.

onclusion

t is important to understand how tobacco is being used,
articularly among youth from ethnic subgroups, in order

o discourage its adoption and continued use. In addition
o presenting information on smoking among Arab-
merican youth, this is the first known study to present

nformation on percentages of water-pipe smoking by
merican youth, in particular those not of Arabic ances-

ry. Noted was the surprising number of non–Arab-
merican youth who had experimented or were currently

moking water pipes. Less than one quarter (22.8%) of all
outh believed that water-pipe smoking is safer than
igarette smoking.8,12–14,23 Water-pipe smoking was be-
ieved to be more harmful by Arab-American youth (44%)
han by non–Arab-American youth (25%).

Despite the growing adoption of water-pipe smoking
lobally,14,15 there remains limited research in this
rea. Further research is needed to determine the

ercentages, definitive patterns, and health risks of

ber 4 www.ajpm-online.net
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ater-pipe smoking and its relationship to cigarette
moking and other forms of tobacco for all youth.
urveys and health-history assessments need to include
obacco-use questions that specifically ask about water-
ipe smoking. In addition, all youth-targeted tobacco
revention/cessation programs need to include spe-
ific attention to water-pipe smoking as a growing form
f use as well as details about its harmful health effects.
he perception by youth that water-pipe smoking is
qually or more harmful than cigarette smoking must
e reinforced. However, changing the perception of
hose who believe that water-pipe smoking is less harm-
ul than cigarette smoking is a bigger challenge—but a
hallenge that must be confronted in order to curb the
rowing trend of water-pipe smoking and the harmful
ealth consequences of its use.
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