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Abstract

As shisha smoking is increasing globally, the nieed critical action to control
shisha smoking consumption becomes cruBakpite the success of cigarette
warning labelsn increasingsmokers' awareness of the negative health effects of
smokingandin motivaing smokers to quitjothing is known about the potential

impact health warning labels may have on shisha users.

The current study investigated therception of effectiveness taxt-only
versus graphic warning among shisha smokers. This study sowgganine the
impact of viewing health warning labels parceived susceptibility and severity of
shisha smoking health hazards motivating intentions to quit, and on changing the

pattern of shisha smoking.

Eligible participants first completed an online baseline questionnaire, and were
then randomly assigned to one of three conditions:a control condition, in which they
viewed nutrition labelgn=100) , or one of two experimenigioups in which they
viewed Text only warning labelsri=117), or they viewed Graphic warning labels
(n=125). In each of these three conditions, participants viewed six health warning
labels andated them using likert scale questions immedidtdlgwing each label.

Two weeks later, participants were invited to compégtenline follow-up

questionnaire

The findings indicate that Graphic tobacco warnings grab participants’ attention
and elicit unfavourable emotional reactions. Although there was avedydittle
impact of viewing health warnings on subsequent shisha use, Graphic warnings

significantly improved some of the participants' health knowledge .In addition,



Graphic warnings significantly increased smokers' beliefs that shisha is harmful to
health and dangerous to nemokers. Patterns of the findings revealed that quit

intentions were relatively higher among those who viewed Graphic warning labels.

Further examination of specifibemesand contergtof health warnings directed
specifically toshisha smokers in different cultural settings will be critical to ensure

the relevance of health warnings in distinct cultural settings.

To our knowledgethis study is the first to examine the effect of health
warnings on shisha smokers. Overdlhdings provide modest support for the
efficcacy of shisha warnings on establised users. Findings imply that packaging and

labelling policies for shisha and shisha products require additional development.
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1.0INTRODUCTION & OVERVIEW

Shishawaterpipe)smoking is a customary and cultural method of tobacco
consumptionin many parts of the worlehcluding the Middle EastSouthastAsia,
and North Africa {). Shishasmoking isalso known by many other namaspending
on the region of usén India, whereshishasmoking originated, it is known by the
namefiHookahp in many Arab countries such as Egyotiwait, Bahrain Qatar
Oman UAE, Saudi ArabiaMoroccqg Tunisig SomaliaandYemen it is known as
fiShishag in Turkey, Greece Cyprus Armenig Azerbaijan Lebanon Irag, Jordan
Israel, andByria it is recognized asfiNargeela) or fiArgeelapwhile in Albania,

Bosnig andCroatia common names includé&ula, or fiLulavao (2).

Despitethe variety of namesll waterpipes are similar in the main structure.
Theyareall composedaf a bowlat the baséhat differs in sizewhich is usually
partially filled with water A hosepipe is connected at one end to the top of the water
bowl and atthe other end to a mouthpiece through which the smoker inhales the
smoke emitted by the heated tobacco via a burned charcoeth iwlocated on top

(1,3.

The types and amount of tobacco used vary widely. One of the most common
types of tobacco usedidu'essed or imaaseb It is composed 080.0% tobacco and
70.0% honey as well agariousadded flavors such as apple, mango, banana,
strawberry, orange, grape,mhior cappuccino ; those flargogive theshishaits
appeal and distinctive arom@another typeof tobacco used i8Tumbako or fiAjami,o
which is a strong unmixed paste of tobacco. There isidigako which is usually

mixed with fruits or oils (4).
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There is a common misconception that shisHass harmful and less addictive
than snoking cigarette$5). This misconception couldartly be due to the presence of
waterin shishaasit is believel that thisfilters the harmil ingredients present in
tobacco(6). Theindirect combustion of tobacco aagparentlyt h kealthy additives
such asoney and fruit flavorsnay also contribute to misconceptions of harmfulness
(6). However, studies have shown teatshasmokers are exposed to very high levels
of carbon monoxide, nicotine, tar, and heavy metals as hjgi agen higher than
cigarette smoker&). Studies have also linked shisha smoking to a number of
cancers, includingung, esophagealirinary, and bladder, as well as chronic
obstructive lung diseases, emphysema, and ag@murthermore, shisha smoking
has beendentified as a vector for the spread of infectious diseases, such as
Pulmonary Tuberculosigrom sharing the same mouth piédg Finally, shisha
smoking is a potent source of Environmental Tobacco Smoke (HU&) the side
stream smoke generatedrohg shisha smoking. Daherat (2009 demonstratethat
during a one hour session of shisha smoking of just one-pigierthe sidestream
smoke contained levels of toxicants and carcinogens that are comparable to the

amount produa#®from smoking 210 cigaretteg7).

Shisha smoking has been practiced in many Middle Eastern codatrmasre
than three centurig®). For years, shisha smoking was confined to retired men as part
of social gathering In recent yearhowever there has been an increase in shisha
smoking worldwideamong different age grouig, 8, 9). Shisha smoking has become
more accepted and widely used among young smokers, especially university and high
school students of both genders (2). This broaderisgisha useould be parthdue
to the misconception thahishasmoking is less harmful aréss addictive than

cigarettes, oto a perceivedpositive image of shish@nd smoking as being sociable

2



(5) and more appealind.Q). In addition, youngrage groups have more spare time
and financial assetbpthfactors which increase the likelihoodsifishasmoking

(12).

The prevalence of regulahishasmoking in Middle Eastern countries has been
estimated to range between.0432.0% (12-16) with a castant rise in this percentage
(17,18). Shisha smoking among university students ranges betwe@ 85) and

62.6% (6).

Very little research has beennductedn shisha in the developeduntries
therefore the prevalence of shisha smokmtheseareass largely unknown(19).
However, peliminary studiehavefound that the majority of shisha smokars
university studentgl9,6). Studies conducteth universitiesn both Britain and the
USA found thashishasmoking among university students gathbetween 8-15.0
%.( 19, 6, 20. A Canadian study found that.B%6 of a sample of 871 eighteen to
twenty-four years old smokeshishain the past year and tha0% hal used one in
the past month2(1). The Canadian tobacco use monitoring survey (CTUMS), 2011
reported that 81,000 of young Canadian adults agettt3@ars had smoked shisha in

the past 30 days of the survey (22).

The widespread use shishaand the lack of knowledgegardinghe health
effects ofits use indicat¢he need foeffectivetobacco control poliesto tacklethis

growingproblem.

Evidenceon the effectiveness afigarettehealth warning labels in enhancing
antFsmoking awareness and promoting cigaregtgsation irthe developed world and

a number of developing countries3(33) has been well establishékhe



implementatiorof health warnings on cigarette packages has been showratodog

the mostffective anccosteffectivewaysto reduce tobaccase.Thereforean
investigation of theffectiveness of such approaahcontrolling shisha smoking is
crucial to integrate possible actions that could be adopted to control shisha smoking

consumption.

The current study seeks to examine whether health warnings wealgdralve
to be effective among shishisers Specifically, this study seek® examinghe
impact of health warning labels perceived susceptibility tshisha smokingnd
perception of riskaboutshisha smokingit will also examingheimpactof health

warningson the motivation to quit, and on changing the pattern of shisha smoking

To our knowledgehis is the first study to examine the potential impact of
health warnings on shisha userhis studyhas the potential to contribute to the
evidence regarding the potential impact of warning labelseoceptions and attitles
about shisha smoking heresultswill lay the foundaion for additional research and
policies regarding health warnings on shiahdwill help initiate priority actions for

the prevention of shisha smoking.



2.0LITERATURE REVIEW

Tobaccouseposes devastating threats to populations, whether by affecting their

health, the environment, andfoy imposing a fnancial burdermn governmentg5).

Key tobacco contrgpolicies have beeimplemented in western countries
leadingto a significant decrease in the rate of cigarette smoklogever while
cigarette smoking is decreasing, there has been an emergence in thaliesaaiive
tobacco products, such as shi§Bd). Although, shisha smokinig adeeply rooted
culturalpractice from centuries ago in the developing warldecent years it has
become an especially pervasive smoking habiestern countrieCurrently around

100 million people worldwide smolghishaon a daily basis3b).

2.1 Description ofShishaComponents
2.1.1 TheBase

The base of a shisha is composed of a water container in which either plain or
flavoured water is added. The added flavours#her fruit juice, coconut, vanilla,

roses, or mint leave86).

The water base is responsible for soothing and moistening the smoke coming
from the heated tobacco when it passes through the Watwater container is

typically made of glasyut canalso be madef ceramic, rockcrystal or metal (23).

2.1.2The Top
At the top of theshishathere is a holder bowivhich resembles fainnel in
shape. Tobacco and charcoal are placed inside the holder one on top of the other.

During the smoking session ethowl isfilled with tobacco. Bbacco is covered with



perforated aluminum foil filled with heated charcoal to burn it at the apptepr
temperature (2,3).

In many Arabcountriesthis holder bowl is calle@Korsio and the load of
tobacco inside it is known @slagab (3). Under the holder, there is usually a pjate

which acts as an ashtray to trap the residue dropping from the kbbhatedal (2).

2.1.3 The Body

A connection pipe is present between the base and the top. Between the water
bowl and the stem connection pipe, a rubber hose is attached. This hose allow for the
suction of air from above the water. The length of this hoddalanwater together
cool off the smoke drawn from the heated tobacco. At the en@ diosethere is a
mouthpiece, which isither permanently attached to the hose oh&ngeable. The
changeable moufghece is the one that is most commonly used, ierdi@ prevent

infectious diseases (3).

2.2 Steps oShishaSmoking

To start the smoking session, the water container musidaewith water
(someadditives may apply) and the tobacco must be placed at the top to be heated via
charcoal combustion. When the smoker starts inhaling the air froshiteethrough
the mouthpiece, which is connected to the pipe, a negative pressure is created, pulling
the air from above the smoldered charcoal, sending it to the tobacco td’barn
smokeis carriedthrough the stem pipe to reach the water, where the smoke bubbles

andis filtered, and finally passes through the hose to the smoker (2).

2.3 History and Different Names ofWater-pipe
Waterpipesare known by different names in different countries, all originating

fromIndia, Turkey, Persi, and ot her $histebh@hich meansiglassy i e s .



O0b@dr y rbd éedvigladyaised terms in many Aratunitries such as Egypt,
Kuwait, Bahrain Qatar Oman UAE, Saudi ArabiaMoroccqg Tunisig Somaliaand
Yemen fiNargeeleoor fiArgeela are the widely used terms Turkey, Greece
Cyprus Armenig Azerbaijan Lebanon Irag, Jordan Israel andSyriaas well as many

Arab Mediterranean countrie#t is alsoknown asiHookalo in the Indian regiort5).

Shisha smokinpasbeena commonpracticefor more than three centurieg) (
Two centuries agshishasmoking was especially prevalent and was considered a
very stylishpracticeamong the elite of both sex&ver time sishasmoking
decreased as smokdrsganto reface it with cigarette smokin@7). However, in
recent yearsshishasmoking has once again regained popula8®).(Shishafirst
originated in India. The originghishawasmade of a coconut sheliith a straw
placed into the emptied coconntorder to inhale substances they would then place
inside the hollowed cocon(88). Years later, in parallel to the introduction db&cco
to the Arab region, this newly invented method was somewhat capable of spreading in
this area, where it was enhanced to accommodate the possibility of inhaling tobacco
(39). In Egypt, the gourd was a replacement for the coconut S@llL@ater, inthe
Persian peninsula, some parts were substituted in order to attain the more enhanced
shape that is closer to the one used nowadays. For example, Persians exchanged the
hard stiff straw with an elastic hose, which added more flexibility and satisfaétion
bowl and platewhichwere also added tbe top of theshishaaciedasatobacco
holder and charcoal burng8). From thereshishain this form spread to reach other
parts of the Middle East where each coumtigdified the design slightly, resulting in

thecurrent forms and shapes of wapspes 387,38.
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The types and amount of tobacco used gaeatly One of the mostanmon
types of tobacco usediidu'essed or imaaseb The other kind of tobacco usedre
theAiTumbako or AJuralod (4). Some smokers usalditives in thevater,such as
pomegranate or any other fruit juiceluding coconut, vanillaroseoil, or mint
leavesto improve the flavg however this practice has only been developed in the last

20 years 36,37).

2.4 Harmful Constituents of ShishaSmoking and AdverseHealth Effects

Scientific research has shown that shistmoke is composed of toxicants and
harmful constituents in quantities similar to or everhbighan cigarettg®). Shisha
smokecontains nicotinecarbon monoxide, tar, heavy metals such as cobalt, arsenic,
chromium, ad lead,and other carcinoger{S). The adverse héh effects caused by
shishasmoking depend on various determinants. Health risks are affected by the
amount and type of tobacco used, the charcoal brand, the combustion temperature, the
size of theshishadevice, the length and number ofigking sessions, and tenount

of the smoke inhale(b,21).

Smokers consideshishasmoking to be less harmful and less addictive practice
thansmoking cigarettest(). This misconception could be due to the presence of
water, with people believing thdtfilters the harmful materials present in toba¢gp
howeverresearch has demonstrated that this is not the(4@seAlthough Shafagoh
and Mohammed (2002) found that the wateshishatraps about % of the nicotine
released duringhishasmoking, Shihadeh (2003) reported that more th@mg of it

are lodged in the mouthpiec.

A considerable number of studies have reportedstiiahasmoking isat least

astoxic as cigarette smoking, if not more §9. In general, occasionahisia

8



smokers, in a normal session that lasts betwBe30Iminutes, using onagarg are
exposed to same amount of nicotine as that produced from smoking two cigarettes,
while the amount of nicotine for regular smokers who smoke betw8&en 2
sessions/day isquivalent to smoking a pack of cigarettes oveh@4rs (3).

Neergaard et gR007) stated that the nicotine released during an entire session of
shishasmoking for nordaily users corresponds to the nicotine inhaled from smoking
two cigarettes, while fodaily users it is equivalemd smoking 10 cigarettedl).

This set of findings is similar to the findings fradenowitz et al(1983, which
demonstratethat oneshishasmoking session exceeds the amount of meoyielded

from the 0.88 mg of a typit8).S. cigarette 42).

In addition, Benowitz et a(1983 found a 24hr urinary cotinine level of 0.785

mg/ml among those who smoke shisha on a daily basis with fuffs/ day, is
producedwhich corresponds to the amount absorbed from smoking 10 cigaféites.
urinarycotinine level over 4lays for those who sporadically smatesha however
matched the amount afcotine absorbed from smokimgo cigaretteperday @2).
Other researcfound that during a normahishasmoking session ranging between 40
to 50 minutes, smokers are exposed to 40 timesmounbf tar, 10 times the

amount of carbon monoxide, double the amoumiadtine, and 30 times the
carcinogenic hydrocarbons reledsehen smoking one cigareti#3(44. Shihadeh

and Salelf2005 estimated that the amount of nicotine released in a singleash
smoking session is 2.94mhile the amount of tar and Co are 802 mg and 145 mg
respectively 45). Moreover, studies have showmat shisha smoking releases higher
amounts of heavy metals such as arserubalt, chromium, and lead compared to
cigarette smoking, and is capable of satisfying the nicotine craving of those dependent

on tobacco usetB46, 47).



Even though research studies on the adverse health effstisidsmoking
arelimited, the fact thashishasmoking causes adverse health effects is undeniable.
The extent of these health hazards is what requires further investi@@tiom
general health risks caused by shisha smoking are not expecbeddmmatically
differentfrom those caused by cigarette smokiRgr exampleMaziak et al(2004
posited thashishacould be responsible for cardiovascular health hazards and lung
diseases sinmak to those caused by cigarette smokiagaus¢he amount o€arbon
monoxidereleased during cigarette aslishasmoking is the sam@). Another study
found that compared toon-smokersthose who smoke shisha on a daily basis have
high levels ofcarcinoembryonic antigefCEA), which isa precursoto tumor
development44). In addition, Al Rashidi et al. (2008) found that shisha smokers
during a regular shisha session are expose:
acetaldehyde, which arewgalent to 17 cigarettes with respect to formaldehyde, and
five cigarettes with respect to acetaldehyde. These amounts are considered high and

pose health risks to shisha smokers' respiratory system (48).

Scientistdurther link shishasmoking to health hazardsmilar to thoseaused
by cigarette smoking, such ssveral types of malignancies, respiratory tract diseases,
palpitation and hypertensiocardiovascular diseases, fertility problems, Jowth-
weight infantsand secorndhandsmokeandits related health riskglQ, 4149, 50).
Data obtained from a systematic review of twefolyr studies using the Cochrane
Collaboration methodology linked shisha smoking to lung cancer and respiratory tract
diseases, as well as mouth and gureales. The study also found that pregnant
women and infants are vulnerable to shisha risks. Important associations were
detected linking shisha smokers to the risks of bladder cancer, nasopharyngeal and

oesophageal cancers (51).
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Furthermore, dta obtained from a metmalysis of 24 studiesssociatedhe
prolonged use of shisha to nicotine dependence and a subsequent indiease

likelihood of tobacco related health hazafsi®).

Some studies have alsorrelatedheunsanitary practicef sharing shisha
betweenndividualswithout changing the mouthpiece to be a source of serious

infectious diseases such as tub&osis, hepatitis, and herpé€s).

2.5 Global Trends inShishaSmoking

Shishasmoking is a traditional method of smoking tobacco products. It is
mainly prevalent in the Middle East, Africa (especially the northern countaieg)in
the South Eashsia (63). Thistraditionally culturalpractice has spread to the western
world, where it is used mostly among university and high school aged students of

both sexesy, 54).

2.5.1 Prevalence oShishaSmoking in Eastern Countries

Little data is present on the incidence and prevalenshkisiiasmoking Of the
limited studies that do exist, most have beenducted in the Middle Eagtor
example, aurvey study conducted in two rural communities in Egypt on 6762 male

individuals reported that 226 of this sample were shisha smoké&rs) (

In another studpf asample 0635 Egyptiansecondary school students, 1%
of the sample had trieshishasmoking, while of 2355 household individuals of the
same age, only.8% reportechaving tried shisha smokin§€). In a national survey
study trat was implemented in Kuwait, 86 of males and 60% of females were
reported to behishasmokers %7). In 2001, among a sample of 1964 university

students in Beirut, one third of males and roughly a quarter of the females surveyed
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were reported to be weekly shissraokers, while in 2002, among a sample of newly
recruited students in the American University in Beirut, almost half of the sample

(43.0%) was reported to be usersstiisha(58).

A survey was conducted in five econonliigalepressed areas in Johannesburg,
South Africa. The study found that, among a sample of 202 students ag@d/&drs
old, 60.0% of the participants were smoking shisha and twenty percent of were

regular daily users (59).

In a sample ofiniversity stueéntsin Syria, aroun®5.0% of the males and @6
of females wershishasmokers §0). Likewise, in a sample of 388 youth in Israel,
22.0% claimed to use shisha on a weekly basis. Another example of the increase in
shishasmoking is the increase iptailing Maassel in Bahrain, which has increased by

36.0% in the last 14/ears(61).

A schootbased nationallyepresentative survey was conducted over 4 years in
Estonia to investigate the prevalence of shisha smoking among youths aged 11, 13,
and 15years old of both genders. The study showed that shisha smoking increased
with age: 10.0% of boys and 2.9% of girls were shisha smokers ameread dlds.
Among those aged 1gears old, 25.1% of boys and 13.3% of girls were shisha

smokers,while 38.1% boymd 31.4% girls aged 15 were shisha smokers (62).

2.5.2Prevalenceof Shisha Smokingin WesternCountries

Although studies oshishasmoking in western countries are especikhyted,
preliminary studies conducted in developed countries found thatajogity of shisha
smokers were young people, mainly university studéni®). One of the studies

that exists was conducted on students attending cafés in Birmingham, England, and
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Toronto, Canada; the study reported a widespread tendeshisbhésmokng among
those English and Canadian studdf)sAnother studyconducted in a British
universityfound that water pipe smokirgn a regular bassmong university students
ranges between®15.0 %. (19. Another Canadian study found that@3 of a
sampe of 871 youth aged 184 yearshad smokedhishain the past year and that

5.0% had usedhishain the past month (21).

A 2006 Canadian survey showed that shisha smoking is also prevalent among
adolescents, with 7% of students in grades 7 through betiregp shisha useés@). The
Canadian Tobacco Use Monitoring SurveTUMS), 2011 reported thdi2% of
Canadian youth aged 48 years had tried smoking shisha (B2& study conducted
in the USA, the percentage stiishasmoking in the last month among college
studentsvas as high a80.0% (20). Those numbers indicate tretishasmoking is

becoming commoform of tobaccaemoking among young people.

As shisha smoking is becoming a popular method of tobacco smoking among
young adultsmany establishments selling shisha are now open in western countries
mainly around universitied-or example, in 2004 the United Stateketweer200-

300 new shisha cafes started their business with a strategic location around university
canmpusesConvenienceuiveys were conducted in John Hkps and Virgina
Commonwealth Universities, 15.3% and 20.8Ptiniversity studentsespectively

reported smoking shisha in the past mde#). In Montreal Canada there are

around 150 shisha lounges where smoking shisha istedeand sold even to

minors(65).

A 2012 study in the United Statdstermined that shisha establishments are

reaching young people through online advertising. Through analyzing 144
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establishmentsvebsites, the authors discovered that those establishments promote
their business as a friendly, fun place where people can visit with no mention of

tobacco ingredients, health warnings, or age limit restricéigihs(

2.6 Perception of ShishaSmoking

Theincreasng prevalencef shishasmoking,especially among younger
population may be partly due to a perceived positive image that shisha smokers are
sociable (5and moe appealingX0). Indeed, evidence suggests that sactams
havemadeshishasmoking moregpopular and more acceptable for females to ursa
Syrian studyinvestigating attitudetowardshishasmoking among differergendersa
positive attitude towardhishasmoking, specifically among the female group
participants, who perceivesinoking shisha as an appealing hals found10).
However, the rate of shisha smoking is still higher among males (66). A qualitative
study conducted in Lebanon, Egypt, Palestine, and Syria addressed the main reasons
behind this difference. The studyund that, even though females shisha smoking was
perceived by females as a form of liberation from the superiority of males in their
society, the MiddleEastern countries remained very conservative with respect to
shisha smoking among females. Femalews® generally perceived mostly as

disrespectful, ilmannered, and associated with liberal sexuality (67).

Factors that may account for the rising use of shisha include the widespread
availability of the product and social norms around the acceptability of shisha use. .
The number of shisha bars are increasing worldwide and their presesdence
acceptabiliy of shisha. Shisha smoking appears to be increasing particularly among
younger age groups, due to a greater amount of spare time and disposable money,

both of which have been associated with greater likelihood of use (11). Diverse
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marketing techniques malso be increasing prevalence, including marketing
associated with different festive decorations on shisha equipment, different portable
sizes of shisha, and appealing flavours, which make shisha smoking easier to use and

more appealing (68, 69,70)

Similar results were found from a qualitative study that was conducted in two
areas in Lebanon (an urban and a rural area) to examine participants' perceptions of
the reasons causing the increase in shisha smoking in Lebanon. The study conducted
25 focus groupand nine irdepth interviews; including diverse groups of shisha
smokers and neamokers of different age groups-@8+ years old of both genders
with different educational levels and employment status. Findings from this study
showed that the main idefiéid reasons of the rise in shisha smoking are the
accessibility of shisha to users, being reasonably priced in comparison to cigarettes,
the attractive decorations on shisha equipment, and the unique aroma of the shisha
products. Other reasons are roatededia stimulation of shisha smoking and the

lack of distinctive tobacco policies directed towards impeding shisha smoking (70).

There isalsoaprevalenimisconception thathishasmokingis less addictie
than cigarette smokin@). The difficultyin associatinghishasmoking withnicotine
dependence gives smokers the false impression that they are ablestosipait
smoking anytime without undergoing nicotine dependence sympttomgever this
impression is far from the reality. A studyaminingthe pattern oshishause among
beginning and established smokers concluded that abd¥b @8 study participants
found it very difficult to quitshishasmoking due to nicotine dependenéé)(In

addition, further studies revealed that one of the trowdaefontingshishasmokers
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was that nicotine dependence caxcurevenwith low levelsof utilization 61,71,

72).

Another common misconception regardsigsha is that it is less harmful than
cigarette smoking6). Several studies have addressed shisha smokers' perceived
attitudes toward the relative harm of shisha smoking and found mixed perceptions.
For example, 90.0% of trechool childrerwho participated in an Israeli study
reported believing that shisha snudiis a risk to health7(), while in a Syrian study
one third of the samplesserted their belief thahishasmoking is less hrenful than
cigaretteg74). In an Egyptian study, one fifth of the sample believed that shisha
smoking is less harmful to humaealththancigaretteswhile the other 8@% were

aware otthe adverse healthfetts caused by shisha smoki{a&).

It is worth noting that 40.0% of the global population resides in countries where
false and misleading beliefs about tobaccoarseprewalent(/5).In light of the lack of
health knowledge surrounding shisha smoking, there is a critical need to implement

policies that effectively communicate the health effects of stasiaking.

2.7 Tobacco ControlPolicies and MPOWER
Tobacco smoking iaccountable for an excessive number of diseases and deaths
worldwide that would be easily avoidable through the control of tobacco demand and

consumption.

TheWorld Health OrganizationyHO) is helping countries fight tobacco use
andlimit the appeal ofobacco promotionf4, 75). In May 2003, the World Health
Organizatiorapproved the WHO Framework Convention on Tobacco Control

(FCTC), which is one of the Unitedation'smost widely adopted agreements. This
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document ighe first global health settlemeditcussed under the support of, and
sponsorship from, the WHO. It intended to decrease avoidable tebaated health
risks and their consequent deaths globally. The FCTC provides comprehensive

guidelines that direct inclusive andeftive tobacco cortl strategie$76).

TheWHO inaugurated a package composed of six important tobacco control
regulationgeferred to aBIPOWER which includes warnings about the risks of
tobacco usé€75). Shisha smoking has not yet been integrated under these
comprehensive tobacco control strategigee WHO's Study Group on Tobacco
Product Regulation (TobReg) demandsedRkpansion of the legislation directed
toward the control of cigarette smoking suggestethe FCTCQo include shisha

smoking(1).

2.8 Tobacco Warning Labels
Regardless of the evidenoa the risk of tobacco use, a relatively low
percentage of toltao smokersomprehendhealth threat that tobacco use poses to

them(77) Tobacco graphiwvarning labels discourage and combat tobacco smoking

2.8.1 PublicHealth Rationale
Health warnings are statemspproduct information inserts, advertisements

that warn consumers thaproduct may have a harmful impact on their heaitbn

the health of other&8). Thereforetobaccewarninglabels should increase

consumersd knowledge of the harmful effect:
There is a significant gap in smokersod u

risks of smoking despitehie public availability of this knowledge for over 25 years.

Hammond et al(2006) illustrated that slightly less than thipearters of smokers

(73.0%)were awarehtat smokingcancause strok® while less than half of smokers
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thought that smmking causedmpotence (41.3%p mok er s® knowl edge of t
constituents in cigarettsmoke was also lackiri@9). Thereforgincreasing awareness
on the harmful health effects of smoking is necessary. Exposing smokers to such
knowledge plays a key role in motivating them to quit.
The FCTC states as its guiding principle
of the health casequences, addictive nature and mortal threat posed by tobacco
consumption and exposure to tobaccoken &5) Kealth warning labels can be
considered a sustainable means of providing information and knowledge to smokers

about the hazardous health risksaciated with smoking.

Warning labels on cigarette packages appear to be an ideal medium for
transmitting messages regarding these risks. Health warning labels on cigarette packs
deliver their messages to the target audiesitoekersand those who araterested in
smoking andcan be expected to expose thgsmus to the health warning messages
frequently. For example, someone who smokes a pack a day will be subjected to
warnings 20 time per day, 7300 times a ye@B(79, 80). Therefore healthwarning
labels represent an important strategy to communicate the economic and health

burden of tobacco use.

2.8.2 Impact of Tobacco Health Warning Labels on Tobacco Consumption
2.8.2.1 Evidence from Developed Countries

Warning labels araneffectiveand cost efficientvay of delivering and
promoting smokingelated knowledge to consumers, which motivates smokers to
quit. The impact of health warning labels differs according to their presentation.

Researchndicatesthat rotating, large, cottul, prominent, and clear graphic imagery
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has the most effective impact as it forces people to noticsmatking or smoking

cessation information.

When the health warning labels on cigarette packages were first imposed in
Canada in Decembé€2000, these warnings established an international model and
example for their design. The Canadian warnings occujfl®do of the front and
back ofcigarette packagé his sizeestablished thain general, implementing tobacco
package warnings could be consideaeddfective public health approachhis is
because of the fact thimbacco companies cover the expenses of printing,them
the government/5). Moreover, these warning labels are considered an important

basic action tevard national health educatigng).

There ismuchempirical evidence from developed countries and a number of
developing countries that cigarette warning labels can play an important role in
motivating the intention to quit smokingor example, ne study that investigated the
influenceof Canadian cigarette warning labels on current adult smokers found that
91.0% of the 616 sampled adult smokers from SaMbstern Ontario, Canada
reported some level of cognitive processing of the warnkgshermore, a
significant positive associatiomas demonstrated between the 0
i ndicators; that awaenesipecptsomank eomespondidge gr ee o f
discussiorregardinghe newly impementedvarning labels and their potential
influence cessatioWith regard tothe quitattempts, afteathree months followp
period the authors illustrated that smokers who had experienced a high level of
cognitive processing indicators had relatively higher intentions to process the quitting
behaviouri.e. to quit, to increasthe desire and attempts to quit, or to decrease the

amount of cigarettes consumey,
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Hammond et al . (2006) a sksowledgeofthet he di spa

health effect of tobacco smoking as well as the effect of warning labels on cigarette
packags on such knowledge in a sample of adult smokers from ththn&lSK,

Canada, and Australi@his study indicates that health warning labels on cigarette
packages are a major source of knowledge of smdieadth risks. Health knowledge
was alsdound tobe significantly associated with the potential to stop smoking
among smokers in the four countragsboth the individual and national levels
Therefore, findings from this study support the importance of health warnings, which

serve as a significant soerd motivation to quit smoking79).

A review study by Strahan et §2002) suggests thaibaccowarning labels
should be designed in a way that woul d
"wearout' problem. That is eksigning warning labels in variogslours,broadening
their contentandproduang variety of warning labelareways to attract attention and
reduce warning label overexposuaad to increase the likelihood that people will

read themiad be influencedat quit 81).

Hammond and his colleagug004)assessed the effect of the newly introduced

att |

Canadian warnings on cigarette packagdes.e st udy concl uded that

warning labels on cigarette packages operate as a successful publitnteaidmtion

policy. Nineteen percent of sampled smokers stated a reduction in their smoking
status due to the introduction of warning labels, whereas only1.0% maintained or
increased their smoking habit. The study found that smokers reported a range of

negative emotions at-Bonthfollow-up, including disgust (58.0%) and fear (44.0%).

The study illustrated that smokers who experienced such emotional reactions are more

likely to quit smoking, attempt quitting, or reduce the quantity of cigarettes smoked.
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About onethird of the participants tended to avoid the health warlaibgls;however
it was shown thathe effectof healthwarnings on their quitting attempts was

comparale to the other participant8%).

In another study, Hammond et 2004) assessdtle impact of the newly
implemented graphic warning labels on Canadian cigarette packages in Waterloo,
Ontario on intentions to quit smoking amongsemokers. The study also found that
graphic warnings were associated with an increase in cessation beh@vierall,

31.0% of the former smokers surveyed felt that warning labels stimulated them to
quit, and 27.0% believed that warning labels helped them to stay abstinent from
smoking.The findings represent strong support of the positive impact of health
waming labels introduced in Canada on cigarette packages on encouraging quitting

amongsmokerq83).

One quasexperimental study focused on examining the health warnings that
were introduced and enhancedhe US, the UK, Canada, and Austraba
correspond to the FCTC requireme(@4).The findingsindicated that smokers
evaluated the vivid warning labels that cover a bigger display area on cigarette
packages as the most influential affiéctive The findingsalso illustrated that these
changes ave succeeded in delivering health risk messages to a wide range of
consumers. The authors declared that Canada had the most effective warning labels
among the four studied countries; even with the changes made to improve the warning
labels in the UK, congners in Canada continued to report higher levels of awareness
and knowledgeUS warning labels were the least effective, and also have less than the
minimum international FCTC requirements for health warning lalbélstefore,

improved warning labels thate rotating and clear graphic images are more
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sustainable over time than their t@xtly counterparts, to which smokers adjust more
quickly (thus they lose their effect34). Similarly, inan examination of the impact of
knowledge delivered through small tebdsed labels on the attitude of adolescent
smokers, a longitudinal study found that a considerable number of adolescent smokers
did not see or remember the labels, and that awareh#sslabels was not

associated with reduced smokirdp).

A schootbased survey study conducted in Australia with students in grades 8 to
12 evaluated the effect of the newly introduced health warning labels on cigarette
packs in graphic format on theitide of adolescents to smokirgnlike the previous
study, the researchers found that graphic warning labels on cigarette packages were
recalledbymost f t he adol escents, encouraged adol e
of the health warning messagesd aaduced smoking. Therefore, imposing graphic
warning labels on cigarette packages may play an important role in reducing smoking

initiation amongadolescents3p).

Another study conducted in Australia demonstrated that the introduction of the
enhancedraphic warning labels resulted in a 29.0% increase in the rate of people
who fisometi meso observed the warning | abel:
follow-up), and a 7.0% increase in people who quit smoking due to the presence of

health warning labels87).

A review study conducted lyammond(2011) found that graphic and
enhanced text warnings dramatically increased smokers' perception of harm and
health risks associated with smoking in several studies across thg8®rld

O'Hegartyand colleaguef007) also found that inserting messages related to tobacco
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consumersvasan effective method to inform smokers of health risks associated with

smoking(77).

2.8.2.2 Evidence from Developing Countries

There is limited researdnom a developing country contexin the effect of
tobacco warning label$lowever, one study conducted in Mexassessed the impact
of pictorial health warning labels on cigarette packagse reduction in cigarette
demand among adult smokers, compared tedekt warning messageshe price
auction method was conducted on a purposive selection sample of 89 adult Mexican
smokers, in which adult smokers set an offer on both types of cigarette Rask#s
indicated thaadult smokers in Mexico tended to place a relatively lowepbid
graphic warning labedn cigarette packages in contrast to their4@xly counterparts.
This signifies that the imagery warning labels are effective in reducing cigarette
consumption relative to the teghly messages. It is worth noting that the lowedue

of imagery warnings labels was consistent among diffes@cio-demographic sub

groups 89).

Additionally, a studyconductedn Brazil examined the impact of recently
initiated graphic health warnings through a reliable psychometric tool. Two series of
graphic warning labels, along with a control pictures, were randomly presented to a
sample of 212 undergraduate studentsinrordd o eval uate the fAemot.
the imagesResults indicatethatexcept for those warnings depicting people
smoking,smokers and neamokers reported similar levels of perceived effectiveness.
Results alssuggested that for warning labels todfiective, they should include

displeasing picture90).
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A populatiorbased comparison study, derived from the ITC project, of a
representative sample df751 adulsmokers in Canada and 1,081 adult smokers
Mexico compared the impact of the Canadian gi@parning labels versus the
Mexican textonly counterparts. The Mexican sample was obtained using-pltase
stratified random sampling technique from four urban cities theeestlidy reported
that Canadian smokers had higheralland awareness dfi¢ health warning label
messages and consequetilyher likelihoodof quitting smoking than Mexican
smokers. Moreover, due to the more detailed information regarding the hazardous
effects of smoking on health imposed on the Canadian warning, Canadiamsisho
higherawareness afmoking relatedhealthrisks. Lastly, the study found that most of
the Mexican smokers wanted more healtiented knowledge to be included on their
warning labels in the near future. This study indicated the presence of a stronger
positive association between the graphic warning labels, compared-tmhgxt

mesages, and intention to quél).

On a representative sample of 2,006 Malaysian adult smokers, a survey study
was conducted using fate face interviews to assess the difet reactionsf
exposure to health warning labels on cigarette packages, as well as their relation to
quitting intentons The authors studied the different variables related to warning
salience and quitting intention using a standardized questionhh&estudy
illustrated that tstributingknowledge about smoking healtikks usingstrongyet not
severewarning labelsnessages is predicted to be an effeatmeghod.However

continuedrecalling noticing, and discussing the warning labels (processeshwhi

when combinedarekmon as 1 c o g ni t83),vogether withcthe abiity ta g 0

quit smoking are considered highly significant tools to motivate the intention to quit

and even promote t he s magikstopgingsnmkng.i e f
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Moreover,compared to higlncomecountries, Malaysian smokers restas

effectively to warning labelé terms of beliefs and quit intentio(@2).

A crosssectional survey study was conducted @omveniencesample of 450
participants aged 176 years old in Jordan. This study sought to evaluate the impact
of four newly introduced graphic warning labels on cigarette packages on smokers
and norsmokers' perceptions and emotional reactions in comparisors® tho
warnings being used within the country. The findipgsposedhat although the new
graphics may have triggered some perceptions of salience and unfavourable affective
reactions, especially among smokers,ttteseffect was nosufficientto elicit
behaioural changesGraphic messages should be diverse to reach different types of

audience (93).

Overall, esearch indicates that warnings, particularly those with graphic
pictures, increase tremokersawareness of the negatikealth effects of smoking,
motivate smokers to quit, and increase their odds of remaining sireakEhereis
significant evidence of thiempactof health warning labels to educate consumers on
smokingrelated health knowledge and to promote smoking cessation. Moreover,
smokers in deeloping countries tend to respond to warning labels in ways
comparable to those from developed countries. It was also concluded that the impact
of graphic imagery warning labels is more effective thanaekt messages in

promoting smokingelated knowldge and quittingpehaviour

2.9 Warning Labels and Shisha Consumption
Despite the success of warning labels on cigarettes,only one study has been
conducted to assess health warning lablgsaots of shisha (filters, moytleces,

aluminum foil, and charcol) and tobacco packs used in shisha (mo'assel and/or
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Ajami). Nakkash and her colleague (2010) found that all the tobacco packs used with
shisha examined from different countries (Lebannon, Bahrain, Jordan, Syria,
Palastine&South Africa, Canada, and Germandy) not meethe FCTC standards for
health warnings. Warning labels were found only on side gbdle& however all the

other examined parts, except in Canada, Germany, and Palestine, had deceptive

descriptions 44).

Currently, little to nothings known abouthe potential impact health warning
labels may haven shisha user3he current research will assess the potential impact
of health warnings on the perceptions, attitudes, and smoking behaviours among

shisha users.
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3.0 STUDY RATIONALE AND RESEARCH QUESTIONS

3.1 Rationale

While thereis considerable evidence on the effectiveness of health warning
labelson cigarette packages in enhancing perceptdnisk, motivating smokers'
intentiors to quit, and promoting cessatio®,17,18,19,20,21,23,24,25,26)2there is
limited evidenceexamining the impact afarning labels on shisha consumers'

perception of riskintentiors to quit ,and inchanging pattesof shisha smoking.

Theintroductionof health warnings on cigarette packages has been shown to be
a very effective and inexpensive way to reduce tobacco use. Theneastijgating
the effectiveness of a similar approach with shisha products is critical to controlling

shisha ge.

Overall, thisstudyintends to expand the evidence base regarding the potential
impact of warning labels on the percepsah and attitudetoward shishamoking
Results of this study will provide information on the potential effect of warning labels
on shisha smokers' perception of harm and intestmquit, whichmaycontribute to
informing andestablishing policies and priority actions appropriate for the prevention

of shisha smoking.

The objectives of this studyere

1. To examine the impact efewing health warning labels gmerceived
susceptibilityand severity of shisha smoking health hazasdsnotivating
intention to quit, and on changing the pattern of shisha smoking.

2. To evaluate the efficacy of texanly versus graphic warning labels on shisha

smoking.
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2.2 Research Questions

1. Do perceptions of effectiveness differ for texily versus graphic shisha
health warnings?

2. Do perceptions of effectiveness for shisha hedtinings differ by age, sex,
education level, socioeconomic status, frequency of shisha smoking, ethnicity,
and healtrstatus?

3a. Does viewing health warning labels have an impact onastnsbkers'

pattern of use and behaviour?

3b. Does viewing healthavning labels have an impact on skaismokers'
knowledge, health beliefs, and attitudasdperceptions of harm?

3c. Does viewing health warning labels have an impact onastisbkers'
intention to quit and quit attempts?

4 Which form of warning labeléText-only or Graphic warning labelsjill have

the greatest impact on changing the pattern of use, knowledge, health beliefs,

perceptions of harm and intent&io quit?
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4.0 METHODS

4.1 Design Overview

A doubleblindedrandomized control trial usirgnonline survey was
conductedin Ontario, CanadbetweenJuneOctober,2011.A convenience sample of
413 current shisha smokefi8 years of age and older, and can read Engliah,
recruited.Participants completedme-intervention online survey, viewed six health
warning labels and rated themthe same setting.wo weeks later, participants were
invited to complete an online follewp surveyEighty-three percent of the sample
completedhe follow-up survey(342 ait of the 413 participnatérom baseline were
able to complete thiellow-up survey. Particpants received a Tim Hort@&16€ gift

card as a remuneration following eaxdmpleted survey ($20 in total).

4.2 StudyProtocol
4.2.1Survey Development

Programming of the online survey took platéhe Univesity of Waterloo in
June2011,and was uploaded to the Survey Research Centre (SRC) selveeiis,
2011.The survey was pilot tested with 5 peopl@rder to test any problem(sjth
the server and/or the questionnaire. The data collected from the pilot surveys was not

included in the results.

4.2.2 Recruitment& Remuneration
4.2.2.1 Recruitment procedures

Recruitment of potential participants started in Ju® 2011 andhe first
online link was sent on June'22011.Recruitment of participants for the online

study took place in different locations in Ontario, Can&a@aticipants were
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familiarized with the study through distributed flyers and postetdhi invitationsto

different locations in KitchenéWaterloo, Guelph, and Toront®ntario, Canada.

4.2.2.2Recruitment settingsand location of the study

Flyers were posted doulletin boards irthe Davis Centeand the Dana Porter
library at the University of Waterloo, Columbia lake fieWlaterlog two Arabic and
one Chinese grocery stores in Watermalto theMulti-Cultural Genter Waterloo (
an email was also sent to their members lityers were also ®bed in one Arabic

grocery store in Mississauga

Permission was sought from owners of caféd/aterloo, Cambridge, and
Torontoto post flyers in their cafés. Unfortunately, the owners did not grant approval

as they felt it would be bad for business.

Classified advertisments were posted inlmeversity of Waterloo newspaper,
Ol mprintbhe &mdvensity of Waterd oo website,
Advertisments were alsopostech  t he f ol | o wijion gc fiveesbssii ftieesd 4 KU
and fA Ad droKstchener end Toronto. Contact was also made with community
adminstratorsf membershigbased communitie® send email invitation to every
memberon their listserv. For example, email invitations were sent to the members in
Turkish, PakistaniEgyptian, Iranian, and Saudi, and Asian communities in Waterloo,

Guelph and Toronto.

Invitations to thestudy werealso sent to the graduate students' list at the
University of Waterloo, York University, and Guelph University. The invitation was
also sento the undergraduate students' list at the University of Waterloo.

Advertisement and invitatioare available in Appendix (A)
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Contact information (enail) of the researcher was providadthe distributed
flyers, classified adeind email invitations. hterested participants made contact with
the researcher viamail. Upon contact, the researcher provided the interested person
with a very brief description of the study, information regarding the remuneration
($10 Tim Horton's gift card after eashirvey, and eligibility requirements. The
interested participants then receivedlthle, personalized with unique id and
passwod specific for each participart the onlinesurveyto prevent multiple

submissions using the samenail account.

This randomized control trial was an online study and all the data was
automatically uploadetb the Survey Research Centre (SRC) seavéne University

of Waterloo, Ontario, Canada.

4.2.2.3Ethics and Funding

The current study was funded by the Ontario Tobacco Research Unit (OTRU).
The studywas reviewed and received ethics clearance through the Office of Research

Ethics, University of Waterloo.

4.2.24 Remuneration
At the end of eachurvey participantgeceival $10 CADgift card to Tim

Horton'scoffee shomftereach surveybaselineand followup).
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4.2.3 DataCollection Procedures
4.2.3.1Screener& Eligibility Criteria

Participants who logged in to online survey using the provided link were first
screenedhrough three questions regarding their shisha smoking status, ability to read

English, and their age.

Only those who were identified 48 years of age and oldevere able toead
English, anddentified asshishasmokewer e el i gi bl e t o participa
was defined as eithécurrent shisha use(having smoked one or more shisha within
the past 2 weeks) @regular useay (having smoked one or more shisha per day for the

last 2weeks)(31).

4.2.32 Data collection overview

Eligible participantdirst completed an onlinkaselinequestionnaire, and were
then randomly assigned to one of three conditions:a control condition, in which they
viewed nutrition labels (Condition 1), or one of two experimentaljgson which
they viewedext only messages (Condition 2), or they viewed a combination of
graphicand text messagé€ondition 3).In each of these three condit®n
participants viewed six health warning labels eatéd them using likert scale
guestios immediatelyollowing each label. Two weeks later, participants were
invited to complete the online followp questionnaire to assess the potential changes
in attitudes and behaviowgtoward shisha smoking.In total, of the 413 participants

who completed the first online survenly 342 completed thillow-up survey.
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4.2.3.3Baseline Demographic Data andnformed Consent

Eligible participantsvere askedo sign arinformed consent letter prior to
baseline data collection. The information letter included information about the study
and its purpose; it clarified the extent of obligation required from participants toward
thefollow-up and the option to decide to wittedv from this study at any time without
any negative consequencBtiling and email addresses were collected to send a

reminder to participants dihefollow-up portionof the study.

After signing the written consent, eligible participants were randohudyeaaed

to either the control group or one of the experimental groups

Participants started the baseline data collection by completing online
guestionnaire of approximate®) minutesThis questionnaire collected socio
demographic data including age, sex, marital status, ethnicity, level of education,
sociceconomic statugssessed by the current household ingoarel average
monthly spending on shisha smoking. The questionaasesedcharacteristics and
behaviourof shisha smokingsuch as the starting age of shishaoking frequencyof
shisha smokingand patterns of shisha smokjmgcluding number of hagar(s)
smoked in each session, and the length of each shisha smoking.desaduition,
guestiongegardingknowledge, attitudes and beliefs of shisha smoking such as
perceived risk and severity of health hazards caused by shisha smoking, shisha
smokers' perception of harm, shisha smokers' atstwdeardintentions to quit ad

guit attempts were also included.
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4.2.3.4 Randomization

Participants were screened for eligibility and those who were identified as being
18 years of age or older at the time of the study, could read English and smoked
shisha in the last two weeks prior to the study were eligible for the study. Participants
were first asked to complete a baseline questionnaire. Participants were randomized
assigned prior to beginning the survey to view either Graphic Nutrition warnings,
Text-only shisha warnings, or Graphic shisha warnings. The randomization was
blinded to boththe researcher and the participants and was concealed until

interventions were assigned.

4.2.3.5Intervention

After completing théaselinequestionnairgeach participant then viewed six
different healtHabelsd one at a timeThe warning labelgvere adopted from health
warnings on cigarette packages currently implemented in various countries, such as
Canada and Australiall warning labels are available in Appendix B.

Health warnings iText-only condition(Condition 2 included sixwarning
messages for the main health effects caused by tobacco smakinggcancer, heart
disease, stroke, mouth diseases, eyaldiseaseI he messages included some
threatening information, which were meant to arouse fear and /or digusanly
health warningsilso included motivational messages to promote knowledge and
awareness of tobacco ETS health rike Graphic health warninggewed in
Condition 3includedsix pictorial warnings supplemented with text messages. The
graphic warnings included warnings thesame mairealth effects caused by
tobacco smokin@s in Condition 2The imagesvere composedf graphicgparallel

to the textonly messagegndwere meant to elicit negative emotions such as fear and
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disgust Participants also viewed health awareness graphic messages of tobacco ETS
health risk Nutritional warnings (the control group C o n d i) tonsisted of six

warning messages representing the health risks whhealthy nutritional lifestyle.
Nutritional messagewere presenteith both graphic and text format and included

heath risk warnings similar to those used for tobacco smoking, such as those depicting

eye ancheart disease and stroke.

In each condition, participants were asked to rate each ofaimeng labels
with regard to appeal, perceived effectiveness, affective reaction, perceived health
knowledge riks, the degree of confidence in the credibility of the knowledge
presented by these warnings, the degree of believability of the preseateddae,
the relevance of knowledge obtained from each message, the degree of support to
health warning labels, and the likelihood of motivation to quit shisha smoking. A
scalefrom 1 to 10 was usedvherel wasdo notagreeat all and 10 was extremely

agree Viewing and rating of warning labels took aboutIE)minutes to complete.

At the end of the survey, participants completed the sd@mographic
guestionsReminders of the follovup survey were sent to participabtsth through

mail (with the gift cardandthroughe-mail.

4.2.36 PostIntervention Follow-Up Data

The follow-up survey was conducted after two weeks (14 days) estimated from
the first day of data collection. However, due to scheduling conflicts, reminder emails
were senaind an additional-80 days was allowed after the two weeks (calculated as

14 days+8=22; or 14+10=24) to complete the foligosurvey.
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In the followup of the study, participants were asked to complete an
approximately 20 minussonline questionnaire. They were aslsashequestionsas
baseline. For example they were asked questaated to the perceived effectiveness
of health warning labels, depth of processing warning labels such as thinking about
warning labels andiscussing warning labels with others, the effect of warning labels
on knowledge, attitudes and beliefs such as perceived risk and severity of health
hazards caused by shisha smoking, shisha smokers' attitude and beliefs regarding
intention to quit and quattempts and perception of sefficacy to quit, and shisha
smoking consumption and pattern of sseh asfrequency of smoking shisha,

duration of smoking shisha sessions, and number of hagar(s) in each.session

At the end of the followup, partici@nts received compensation a $10 Tim

Hortonods gift card as a token of appreciat,

Upon completion of the followap surveyan automatic feedback letter
appeared on thecreen, whiclincluded information on confidentiality of the collected
data and informed participants that if interested, they would receive a copy of the
study results when available. Information on smoking cessation resources was also

provided.
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Recruitment through Flyers
e-mail invitations, and
classifiedadvertisements

l

In person screening assessment
If eligible, complete online baseline

guestionnaire
Then
Randomization

/

\

Control
Group
(Condition 1)
View Graphic
Nutrition Health
Warnings

Experimental
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(Condition 2)
View Text-only
ShishaHealth
Warnings

Experimental
Group
(Condition 3)
View Graphic
ShishaHealth
Warnings

!

!

Two weeks followup assessment

FIGURE 1.1: FLOW CHART OF EXPERIMENTA L STUDY

4.2.37 Rational of Data Collection Method

The onlineformat of this survey allowed us to target a large and diverse group
at a lower cost compared to faieface interviewsln addition the interviewer effect
was minimized due to the anonymity and contitkdity of the online survey-or
example, particignts in online surveyend to feel more comfortable and relaxed
while answering the questions on the computer compared to an obligation of a social
interaction with the interviewer in the fateface interview(95). This allows for

more honest and accurate responses to the questionnaire, especially those concerned
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with the consumed amount, money spent on tobacco and quit status. In addition,
participants in online surveys tend to spend less time compared - floe

interviews, whichis especially useful considering the length of the baseline of the
study. Finally, it is thought that the flexibility and lack of time restriction access to the
online survey makes it more appealing, which increases the number of interested

participants and reduces the expected numbdragouts

4.3 Sampling
4.3.1 Sample Size
We anticipatedeachinga sample size ofé® of current shisha smokeds

years of age or older in the first part of the survey.

The attrition rate wasxpected tdoe 400%. Therefore, using a sample size of
360 shouldovercome the attrition probieas assample size of 72 in each group was
anticipated to provide an estimated®® power, which will detect a "medium" effect
size equal tonehalf the standard deviation ech outcome measuséth a margin
of error set at 8% (96). Therefore, this sample size would enable the detection of
any statistically significant differences between the outcomes of the intervention

groupsand providesufficient power to detect at leas medium effect size.

Given the lack of historical data using similar measures and protocols, we were
unable tgprovide more accurate estimatethe effect size associated with the various

outcomes.

A total of 1,009individuals responded to advertisements for the study, however,

only 413 were eligible to complete the surv€lerefore, the sample size of the first
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part of the survewas413 (Condition 1n=137; Condition 2n=137; Condition 3

n=139).

Technical issuewith the server lead to an unexplained shuffle of participants'
answers who were in conditioifviewednutritional warnings{n=18) toanswer
ratingquestions related to condition Z;Téxtonly and Graphic warninggndvice
versa Therefore, in order tavoid contamination of the study, responses from those
18 individuals were removed from the stutgnce, thdinal sample size reachedhs
395 forthe baselinsurvey. Out of those 18, only Bsocompleted thdollow-up

survey and theidatawere alsaemoved fronfollow-up results

Of those who patrticipated in the first part of the survey 342 completed the
second part of the survey (Conditiom%100; Condition 2n=117; Condition 3,

n=125)for a final attrition rate of 13.4%.
Only participants wh@ompleted both baseline and follay parts of the study

were included in this analysis, resulting in a final sample size of 342.

With this sample size (342) (Conditionr100; Condition 2n=117; Condition
3,n=125), there will be more than 90% powser ( = Osidéd%exact &st) to detect a

difference of 18% between the study groups.

4.3.2Missing data and drop-outs

Participants were required to provide answers to all survey questidhs. In
current study, participants' rate of drop fubm baseline to followup) was 13.4%.

We only included those who completed both surveys in the study as we did not expect
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those who dropped out will lead to a remarkably different results or conclusions given

the high rate of those who completed thedaHup survey.

4.4 MEASURES
4.4.1 STUDY MEASURES
4.4.1.1Screening Measures
All measures used in the questionnaire have been used and validated in previous
research studies. Measures were drawn from existing ITC su2@yslammond et
al. (200)) (29), and Maziak eal. (2005 (30) and the questionnaires were modified

for shisha smoker4\ full version of the questionnaire is available in Appendix C.

Those who were interestedparticipating were first asked a few questions to
assess thegligibility. The eligibility criteria included being 18 years of age or older,
a current shisha smoker, and able to read English. Eligibility criteria were assessed by
the following questionsMow ol d are you?06, ADid you smok

(hooka) (vaterpipe)in the last two weeks?, faGan you ffeead Engl i sh

4.4.1.2SocioDemographicsM easures

Participants specified their age, gender, marital status, average monthly
spending on shisha smokirapd ethnicity agitherwhite, black, AsianEuropean,
Middle-Eastern, Mixed, and othdgthnicity was recoded into four categories White,
Asian, Middle Easterrand other. Participantstiucationwas assessed by asking
about the highest level of current educafgome elementary school or solmgh
school, completed high school, college or university (some or completed), graduate
degree]Education wasurther dichotomized to moderatieigh school some or

completed) and higfsomeand completed university and graduaEjonomic status
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was assessl byincomeandemployment status Income wa®btainedby asking
respondenttheir total annual household income before taxes (Under $10,000,
$10,000%$19,999, $20,00829,999, $30,00839,999, $40,00849,999, $50,000
$59,999, $60,00869,999, $70,00879999, $80,006699,999, $100,000 or above).
Income was re&oded into four categoriesow (Under $10,000, $10,06819,999,
$20,000%$29,999) moderate ($30,00$%44,999, $45,00859,999), high ($60,000
$74,999, $75,00899,999, $100,000 and over),andnoegiv. ( dondét know, r ef
Employment statuswas assessed by asking respondents their current employment
status [working full time, working part time, sefployed, unemployedtudent
retired]. Employment status wdarther dichotomized to employed (wonkj full

time, working part time, seémployed) andinemployed (unemployed, student,

retired).

4.4.1.3Main Outcome Measures
4.4.1.3.1Shisha Smoking Pattern
To assesaverage time of shishasmoking parti ci pants were ask
many times did you smolghisha in the last two weeké&Response options included
Al ess than one voe ek ow,i cfed refidine paesreckw e e k
Aal most ,0evaenrdy fdedgspongewdradychotomized into the either:

once per week or lessxd more than once week.

To assesaverage number ofshishasessions, participants were asked H o w
many sessions did you s moRespogmseaptiomsay i n t he
i ncl lessehdn ofiesession fone, 0 s@6wi 06 pAeHssionse e&kn d
Amor e t ha.nRe8ponsewerediclootomized intone session and more, or

lessthan one session.
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Average number of hagarwas assessed by asking the followirigdow many
hagars did you smoke per session in the last two We@esponseptions included
Al ess t haon fomed Hiclgpaar A mor e t DResporBeshagar s

were dichotomized into the followingjore tharone hagarone hagar or less

Average length of sessiovas assessed by asking fAHow |
session typicallyla8t®ke s ponse options i clAéddiedo | ess th
i 4B hours and fAmor e .toh aRre sBereltichaosszed intd5 min,or

moremore and less than 45 min.

4.4.1.3.2Attitudes, Beliefs, and Knowledge about Shisha Smoking

Several survey guestions were designed to deteratiiedes/beliefs about
shisha smokingknowledge of adverse health effects of shisha versus cigarette
smoking,perceived risk and perceived severity of health hazards caused by shisha

smoking and the harmful and addictive nature of shisha versus cigarette smoking.

Perceived health risks were assessed by asking the degree to which participants

agreed withthefol wi ng st at ement s: AShi sdmakeromo ki ng i

AThere is no medical evidenoefiSmaki shi shasi
every once in a while does not damage your h@althi | f you had to do it
you would not have atted usingshisha and Al t i s diffiocult to

For each question response options ranged

not agree and cannot say. o0

Participarts' knowledge of health effects was assessed by asking theifglow
questionsi Based on what you know alnwhgdseatei eve, d

including cancer2. heart disease. stroke or blood clots in the brai;gum and
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mouth disease including cancBremphysemgab. eye diseases and blindneasd 7
lung diseases in nesmokers from breathing the smolk@r each question response

options ranged from Ayes, no, and cannot s

4.4.1.3.3Perceptiors of Harm

To examine participants' perceptsasf harm, respondents were askiefvh at i s
your overallopinion of shish®#Res ponse options ranged from |
neither bad norgood) ad, very b adAdichotochous\vanmableoot s ay . 0
bad bad] was created. Compared to cigarettes, shisha i
less harmfubRespons® pt i ons r an g e dtofyourchealthithare s s h ar mf
smokingcigarettes, about the same harmful to your health as cigarette smoking, more
har mful to your health t haAdichotorgoasr et t € s moKk|
variable [less harmfuhnd samegpr more harmful] was created.Di d you t hi nk of
how much you enjoy shisha smokiigRe s ponse options ranged fr

sometimesp f t e n, a n dA dictetonmoastvariabée yYes) No] was created

4.4.1.3.4PerceivedBehavioural Control and Quit Intentions

To assesperceivedehavioual control and quit interans, respondents were
askedi Do you consider quandiHang gbusbaes mekonpr
smoking shisha before finishing the session because you thought of the harm of
s mo k i Adghotomous variable [Yes,dlwas createdor the categorical
responsesiHow easy or difficult do you think it
shisha?d6 A dichotomous variable [Easy, dif:
[very easy, somewdt easy, somewhat difficult, and very difficult] for the difficulty to

qguit shisha question. i D® & gategoricalnariable d t o q u |
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[Yes, No] was developed for tloategoriesih the next month, in the next 6 months,

more than 6 mahs from now, and not at all] of tmesponse to the previogsestion

4.4.1.4Rating of Warning Labels

Following baseline data collection, participanesre asked twiew andrate
each of the six warning labels. The rating of the warning labels included mediating
variablesto determine the impact of health warning labels. These mediating variables
arefipolicy specific mediatotsandfigeneral mediatorgfiPolicy specific mediatso
(33) allow the determination of the salience of warning labels with regard to assessing
the depth of processing and thinking about warning labels, iG@@eral mediators
(33) determine the effect of warning labels, including believability/credyilit
warning labels, affective reaction, and public support. Those variables were assessed
using the following questionsiOn a scale from 1 to 10 with
10 being O6extremely sob6, pl ease ntoeg;l | me wh
are believable; are relevant to you; are alarming; are frightening; are disgusting; are

unpleasant to look ab?

To address the effect of warning labels on assessing the depth of processing and
thinking about warning labels and on perceived sevefihealth hazards caused by
shisha smoking, respondents were asked the following ques¥ons scale from 1
to 10, with 1 being énot at all é and 10 bei
warning labels: Make people more concerned about thenhresdtof shisha smoking;
fiHow does the warning labels make you think/feel about shisha smoking?

fiHow accurately do you feel the warnings depict the risks to your health?
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To determine the effect of warning labels on the perceived susceptibility,
participants were asked whether they believed warning ldinely prevent young
people from shishasmokiig imake shi sha 8mdbkakses sshnhshao

smokers want to smokew?d
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5.0 ANALYSIS

5.1 Statistical Analysis Overview
Analysis of the data took place at the University of Waterloo. Names and any
identifying information was kept in a secure file on the student investigator personal

computer and replaced with an ID number.

Analyses were conducted usiS8&SS version 19.&AS version 13.@Was used

for the GEE model.

5.2Hypotheses

1. Tobacco warning labels with combined graphic and text messages will result
in greater intentions to quit, quit attempts, and a reduction in the frequency of
shisha smoking compared to tobaccd-taxy and nutrition labels.

2. Tobacco text only messages will result in greater intentions to quit, quit
attempts, and a reduction in the frequency of shisha smoking compared to
nutrition labels.

3. Tobacco warning labelsill increaseshisha smokers' perception of harm,
knowledge, beliefs, and attitude toward shisha smosamgpared to nutrition

labels

5.3 Test Assumption of Normal Distribution
First, data was reviewed for any outlier observation or any unusual patterns.
Univariate aalysis were conducted for all variables to assess missing values, confirm

accurate coding, and examine responses.
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5.4 Baseline Descriptive Analysis:

At baseline, a preliminary descriptive anaygmeans, standard deviation, and
frequency) vereconductedo examinethe distribution of shisha smokers'
demographic and covariate variables. This incluttedollowingsociodemographic
variables age, gender, education, employment, income, ethnicity, marital status,
health status, the age at which shisha sngpktarted, the average amount of money
spent on shisha smoking in the last two weeks, patterns of shisha smoking, perception
of harm, smoking knowledge, attitude dmeliefs, the perceiveldehavioual control,

and quit intentions.

5.5 Bivariate Analysis

Bivariate analysis was conducted to examine any differences between
experimentatonditionsin the main study. Ky measuresieredemographic
variables, perception of harm, attitude/beliefs and knowledge of health effiedte
outcome measures. The outee measures include the change in the amount of shisha

smoked(patternof shisha use), the intention to quit, and quit attempts.

Only participants who completed bathrveyswere included in this analysis.
Changes between conditionshaseline werg¢estal and changes in responses from
baselingo follow-up in the outcome measures were also assessed. Comparison was
conducted for each group to see the difference in their outcome variables in relation to

the introduction of different warning labels.

Analyseswereconducted using the ANOVA (analysis of variance) to test for
continuousvariables and the Clsiquare to test for analysis of categorical variables.
Regression models were used to test for differences between experimental conditions

atbaselineThe model included only the &6condi
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regression, depending on the whether the dependent variable was binary (logistic) or
continuous (linear). In this step, the condition variable was entered as a categorical

variable to examine comparisons between each dhtkeeexperimental conditions

Regression models were also used to examine the differenwasning labels
ratings among different experimental conditidBsparate linear regression models
for each conhuous variable were conducted including: believabilityderstandable
relevant grabs attentiorsurprising frightening disgusting unpleasanteffective
make people concerned about health ripkasvent yoing people from smokingnake
smokers quitandmake smokers want to smoke. The model was run to compare the
differences in responses between conditions in relation wffeeent warning labels.
The rating measures were also combined into an index across all six warning labels

of one conditionComparison ofmeanson this index was performed.

5.6 Multivariate Modeling:

Generalized Estimating Equations (GEE) methdd (as used to examine
differencesin responses between conditsan the follow-up versus baselinéEE
models were created ftie following outcome variablepattern of use, perceptisn
of harm, knowledge/ belisfand attitudeandperceivedehavioual control and quit

intentions.

GEEmodelswere developed to expand the generalized regression models to

accommodate correlated data

GEE models aresed for observations that anelependent of one another,
whether they are clustered within a group or repeated measurements andhe sa

individuals over timeTherefore, it assesses the trend of the overall group without
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relying on the presence of a given individual all the time. As (GEE) extends
generalized linear models (GDNb a regression setting with correlated observations
within subjects and since the study uses longitudinal data (repeated measures), GEE
methods will help account for the within subject correlation that arises with repeated

measures data.

The basic idea is that if this correlation is ignored, we would end up with
variance estimates that are too small leading to standard errors that are too small and
inflated test statistics, which could lead to erroneous conclusions about results that
appear to be significant, but wouldn't be if you recognized the within subject

correlation.

GEE models were also conducted to examine differences between each of the
three experimental conditions (nutrition, textly, and graphic), as well as the

nutrition vs. shisha warnings (text and graphic conditions combined).

In the GEE modeldhe outcomes were dichotomous, so we used binomial
distributions and logit link functions. The p values reported in the tables represent the
significance level of the change over time and were derived from the two degfrees

freedom Wald test.

In the GEE nodels the predictor variables were "Condition" (categorical), wave

and interaction between conditions and waves.

GEE models were also conducted in order to adjust for the predictor variables:
age, gender, ethnicity, income, education, health status, simsitang status,

cigarette smoking status, condition, and wave. However, the pattern of findings for
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the fadjustedd and Aunadjustedod model s

unadjusted results are shown. .

The Benjamini Hochberg adjustment for mukiglomparisons was applied (98).
Original P values are shown in the results tables and footnotes indicate whether the p

levels were 8.05 after the adjustment.

Regression analysigas used fothe researchjuestionohow effective is the
warning labe?o The list of covariates included were: gender (male, feypatkication
( high school, higher education), shigmoking status ( monthly, weekly, daily, not
answerej] income ( low, moderate, high, refusgdethnicity( White, Asian,
Middle Eastern, ad otherg, health(good, not goodgigarette smoking ( smoking,
not smoking), intention to quit ( yes, najd condition .Te condition variable was
entered as a categorical varialevhichthe Condition1(Nutrition warning$ wasthe
reference grouprhe strength of association or rd@pendence between the variables
under investigation were examined at 95% confidence intervals and significance level

at P <0.05.

50

was



6.0 RESULTS

6.1. Sociodemographic Characteristics

Table 1.1 shows the sample characteristics. The total sample was 342
(condition 1n= 100;condition 2n=117;condition 3n=125) The mean age of the
sample was 21.8 years and 6@.6f the total sample were malkslmostthree
quarters of the sampl@@0%) smokedshisha at least once in thatidawo weeks prior
to the studyand spent an average of $1@rbshisha smokingermonth About
40.0%o0f the respondents were Asiand14.0% were MiddleEastern. The income
distribution was mostly skewed toward lovcameand13.0% refused to provide
information. More than threquarters of participants (78.4%) were unemployed
students as well ast a current cigarette smok&he majority of participants

(88.0%)were inthe category of higher educati@umiversityand graduate degrees).

Descriptive analyses (ANOVA for continuous variables anesdhiare
tests for categorical variables) were conducted to test for differences across

experimental conditiondNo significant differences were observed.

Tablel.1Sample characteristics among experimental conditions

Moderators Condition 1  Condition 2 Condition 3 Overall
Nutrition Text Graphic warnings
(n=100) (n=117) (n=125)
Age (meanSD) 21.8 (2.9) 22.1(3.8) 21.8(2.4) 21.8(2.9)
P=0.419
Starting age of shisha 17.6(3.1) 17.9 (3.6) 17.1 (4.6) 17.3(3.9)
smoking ( meanSD) P=0.274
Amount of money spent 18.8 (35.3) 20.0 (46.4) 14.6 (17.9) 17.5(34.9)
on shisha (mearSD) P=0.446
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Shisha smoking Status
Monthly

Weekly

Daily

Don't know

Gender
Male
Female

Education

High school

Higher edu(university
and graduate )

Employment
Employed
Not employed /students

Income

Low

Moderate

High

Don't know/Refused

Marital status
Not married
Married/common law

Ethnicity

White

Asian

Middle Eastern
Other

Currently smoke
cigarettes

Yes

No

Overall Health
Not good
Good

64.0%
26.0%
3.0%
7.0%

63.0%
37.0%

11.0%
89.0%

18.0%
82.0%

47.0%
17.0%
17.0%
19.0%

88.0%
12.0%

23.0%
45.0%
11.0%
21.0%

20.2%
79.8%

16.0%
84.0%

72.6%
18.8%
3.4%
5.1%

59.8%
40.2%

12.8%
87.2%

22.2%
77.8%

50.4%
17.9%
22.2%
9.4%

90.6%
9.4%

23.1%
33.3%
18.8%
24.8%

22.6%
77.4%

8.5%
91.5%

73.6%
19.2%
3.2%
4.0%

59.2%
40.8%

12.0%
88.0%

24.0%
76.0%

62.4%
12.0%
14.4%
11.2%

93.6%
6.4%

22.4%
40.8%
12.0%
24.8%

28.6%
71.5%

14.4%
85.6%

70.5%(241)
21.1%(72)
3.2%(11)
5.3%(18)
P=0.747

60.5% (207)
39.5% (135)
P=0.830

12.0% (41)
88.0% (301)
P=0.919

21.6%(74)
78.4%(268)
P=0.545

53.8% (184)
15.5% (53)
17.8% (61)
12.9% (44)
P=0.094

90.9% (311)
9.1% (31)
P=0.343

22.8%(78)
39.5% (135)
14.0%(48)
23.7%(81)
P=0.504

26.0%(89)
73.96(253)
P=0.169

12.9% (44)
87.1% (298)
P=0.214

* Significant difference at p8.05;Non-significantdifference at ©0.05
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6.2 Patterns of Shisha Use, Health Beliefand Knowledged at Baseline
6.2.1Patterns of shisha usé at Baseline

Table 2.1 shows patterns of shisha égseund 40.0% of the participanits each
conditionreported smoking shisha more than oneeaek More than threguarters of
the sample had more than one session of shisha smoking per weatquam69.0%
reported spending more than 45 minutes per session. Sdgangyercent had more
than one hagar per week. Overall, there were no signifttHiarences between the

three groups regarding their pattern of shisha smoking.

Table 2.1patterns of current use of shisha among experimental graatdsaseline

Condition 1 Condition 2  Condition 3 P value
Nutrition Text Graphic warnings
(n=100) (n=117) (n=125)
Average frequencyof
shisha smoking in the last
2 weeks 41.0% 35.9% 37.6% X2%2=0.6
Morethan once / week 070 -I70 0% =0.
Once/week 59.0% 64.1% 62.4% P=0.737
Average Number of
sessions ,
One session or more 80.0% 74.4% 73.6% X4=1.4
Less than oneeson 20.0% 25.6% 26.4% P=0.49
Average number of
hagars ,
More thanone hagar 74.0% 70.1% 68.8% X%=0.8
One hagaor less 26.0% 29.9% 31.2% P=0.68
Average length of
session ,
More than 45 min 69.0% 62.4% 68.8% X2=14
31.0% 37.6% 31.2% P=0.48

Less than 45 min
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6.2.2 Health KnowledgeBeliefs & Attitude Toward Shisha Us@ at Baseline

Table 2.2 shows the knowledge, hedlétiefs,and attitudes among participants
at baseline. Almost half of the participants in eaghditiondid not believe that there
is medical evidence suggesting that shisha is harmful, and also believed that
occasional shisha smoking would not damage theirthesttout thee quarters of
participantdn eachconditionadmitted they would still smoke shisha if they could
start over. In addition, more than half of d@mpleagreed that shisha should include
health warning label§ here was a significant differenbetween the Nutrition
warning condition and the Texrnly condition;respondents in Texdnly condition

were more likely to agree with this statement.

About half of shisha users within each condition acknowledged that lung and
mouth diseases, includingrezer, are linked to shisha smoking. However, more than
90.0% of users within eadonditiondid not know that bladder cancer, Alzheimer,
and eye diseases were associated with shisha smoking. Approximatehyrtigamof
shisha users in eaclondition didnat believe that shisha smoking was associated with
strokes, emphysema, and heart disease. No significant differences were found

between conditions.

Table 2.2Health Beliefs, knowledge & Attitude toward shisha use among
experimental conditiords at baseline.

Condition 1  Condition 2 Condition 3 P value
Nutrition Text Graphic warnings
(n=100) (n=117) (n=125)
Shisha is dangerous to
non smokers 63.0% 58.1% 60.0% X?=05
. 0 . 0 . 0 = V.
Do not agree 37.0% 41.9% 40.0% P=0.763

Agree
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No medicalevidence 49.0% 53.0% 46.4% X2=1.1
that shisha is harmful 51.0% 47.0% 53.6% P=0.58
Agree
Do not agree
Not flavored shisha is
better than flavored )
Agree 44.0% 45.3% 41.6% X“=0.3
Do not agree 56.0% 54.7% 58.4% P=0.841
Occasional shisha
smoking doesn't
damage your health )
Agree 54.0% 57.3% 54.4% X“=0.3
Do not agree 46.0% 42.7% 45.6% P=0.86
If start over, no
shisha
Do not agree 86.0% 82.1% 87.2% X?=13
Agree 14.0% 17.9% 12.8% P=0.5
It is difficult to
quit shisha 90.0% 88.0% 86.4% X2=0.7
Do not agree 70 70 70 =2
Agree 9 10.0% 12.0% 13.6% P=0.71
Shisha should
include HW labels )
Agree 53.0% 66.7% 64.8% "* P=0.08
Worried shisha will
damage your health 5

; 52.0% 41.0% 45.6% X“=2.6
Not worried
Worried 48.0% 59.0% 454.4% P=0.26
Does shisha smoking
cause lung disease
includin ncer
Ng uding cance 43.0% 40.2% 41.6% X?2=0.2
Yes 57.0% 59.8% 58.4% P=0.91
Does shisha smoking
cause Heart disease )
Yes 67.0% 60.7% 60.8% P=0.55

33.0% 39.3% 39.2%
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Does shisha smoking
cause Mouth disease
including cancer

No

Yes

Does shisha smoking
cause Stroke and
blood clots

No

Yes

Does shisha smoking
cause Emphysema
No

Yes

Does shisha smoking
cause Alzheimer's
disease

No

Yes

Does shisha smoking
cause Bladder cancer
No

Yes

Does shisha smoking
cause Lung disease for
non-smokers

No

Yes

Does shisha smoking
cause Parkinson's
disease

Yes

No

Does shisha smoking
cause Eye disease and
blindness

No

Yes

46.0%
54.0%

73.0%
27.0%

71.0%
29.0%

93.0%
7.0%

90.0%
10.0%

56.0%
44.0%

47.0%
53.0%

97.0%
3.0%

47.9%
52.1%

68.4%
31.6%

66.7%
33.3%

94.4%
5.1%

91.5%
8.5%

56.9%
43.1%

48.7%
53.1%

95.7%
4.3%

43.2%
56.8%

72.0%
28.0%

64.0%
36.0%

93.6%
6.4%

91.2%
8.8%

56.0%
44.0%

46.4%
53.6%

95.2%
4.8%

X?=0.5
P=0.76

X?=0.6
P=0.72

X?=1.2
P=0.53

X2=0.4
P=0.83

X?=0.1
P=0.92

X?2=0.02
P=0.98

X?=0.13
P=0.93

X2=0.4
P=0.78

* Significant difference at p8.05; Non-significantdifference at ©0.05
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6.2.3 Perception®of Harmd at Baseline

Table 2.3 shows participants' perception of haviore than threeuarters
within each of the three conditionsportedthat shisha smokingiasnot bad and
considered it as less harmful compared to cigarettes. However, almost half of
participants in each condition thought about the harm that shisha smoking causes to
their health. No significant differences were found betwamTditions on any ahese
questions.

Table 2.3 Perceptios of harm among experimental grodpat baseline

Condition1  Condition 2 Condition 3 P value
Nutrition Text Graphic warnings
(n=100) (n=117) (n=125)
Overall opinion of
Shisha
Not bad 89.0% 87.2% 88.8% X?=0.2
Bad 11.0% 12.8% 11.2% P=0.89
How good or badis
shisha to your health
Not bad 41.0% 45.3% 39.2% X2=0.9
Bad 59.0% 54.7% 60.8% P=0.61
Compared tocigarettes
Shisha is
The samer more
harmful 23.0% 23.9% 31.2% X2=24
77.0% 76.1% 68.8% P=0.29
Less harmful
Did you think of how
much you enjoy shisha
smoking )
Yes 57.0% 54.7% 31.2% X%=0.9
No 43.0% 45.3% 68.8% P=0.61
Do you think about the
harm shishasmoking
cause 49.0% 51.3% 53.6% X2=05
No 51.0% 48.7% 46.4% P=0.78

Yes
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6.2.4 Perceivedehavioural Control & Quit Intentions & at Baseline

Table 2.4 shows participants' perceivehavioual controlandquit

intentions The findings indicate that thmajority of participants did natonsider or

intend to quit shisha smoking. Only a minomtiyparticipantsattemptedo quit shisha

smoking within the last two weeks prior to the study or tried to stop before finishing

the hagarParticipants infext only and Graphiconditions weresignificantly more

likely to report being tempted to smoke but decidedmobnly about a half of those

(in both groups) decided not to smoke when they were tempted to do so. In addition,

participants irthe Nutrition labels conditiomvere more likely to report that it is

6di fficulto

Graphic Conditions

to permanently

gText-dnly ancho k i n g

Table 2.4Perceiveehavioual control & quit intentions among experimental

groups at basehe

Condition1  Condition 2 Condition 3 P value
Nutrition Text Graphic warnings
(n=100) (n=117) (n=125)
Do you consider quitting )
shisha smoking 72.0% 61.5% 72.0% X“=3.8
Never 28.0% 38.5% 28.0% P=0.14
Yes
Do you think aboutthe
cost of smoking
Never 57.0% 57.3% 61.6% X%?=0.7
Yes 43.0% 42.7% 38.4% P=0.72
Do you intend to quit
shisha smoking
No 61.6% 59.0% 62.4% X%=0.3
Yes 38.4% 41.0% 37.6% P=0.85
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Have you ever stopped

before finishing thehagar
No 83.0% 79.5% 86.4% X%?=21

Yes 17.0% 20.5% 13.6% P=0.35

Have you made any
attempts to stop shisha in
last 2 weeks

No 88.0% 88.9% 89.6% X?=0.1
Yes 12.0% 11.1% 10.4% P=0.93
Tempted to smoke, but

decided not to )

No 90.0% 55.6% 58.4% X“=34.8
Yes 10.0%* 44.4%" 41.6%" P<0.00%
How easy or difficult to

permanently quit )

Easy 62.0% 85.5% 86.4% X?=24.4
Difficult 38.0%" 14.5%" 13.6%" P<0.00%

Different letters between groups = Significant difference (P<0<iBiieletters between group means
=Non significant difference @.05)

* Significant difference after adjusting for multiple comparison using Benjamini Hochberg test
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6.3 HealthWarning Labels Ratings
6.3.1 Ratings of Mouth Diseases Warnings

After completing the first part of the questionnaitdaselineparticipants were
randomly assigned t@ew six health warnings, one at a tintepne of three
conditions: Textonly condition Graphic varningscondition,or Nutritional labels

condition

Table 3.1 shows ratirsgof mouth disease warnings. Significant differences
were observed forllof the 15 measuredlo significant differences were found for
believability, understadability, howwarnings make smokers feel absbtsha, and
how the warning labels depict the risks to healtith respect to paiwise contrast
between text and graphic shisha warnings, graphic warnings had significantly higher
ratings for9 measures, whereas text warningwerat ed mor e | i kel y to
smokers want to guitandfimore relevaniito participantsHowever, after adjusting
for multiple comparisons usitgeBe nj ami ni H oeci hnbge rrge | teevsatn,t fit bo

became nossignificant.

Table 3.1 Labels ratings fofiMouth Disease Warnirsg

Mouth Diseases Condition 2 Condition 3 P value
Text-only Graphic warnings
n=117)

Shisha smoking
causes mouth
diseases and

cancer

Mean (SD)
Grabs your attention 6.7 (2.3) 8.7(1.9) P<0.00%
Is believable 6.8 (2.2) 6.7 (2.6) P=0.935
Is understandable 7.6 (2.0) 7.6 (2.3) P=0.900
Is relevant to you 6.0 (2.4) 5.4 (2.9) P<0.044
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Is surprising 6.4 (2.6) 7.9(2.2) P<0.00%

Is frightening 6.0 (2.6) 8.7 (2.0) P<0.00%*
Is disgusting 6.5(2.5) 8.8 (1.8) P<0.00%
Is unpleasant 6.6 (2.2) 7.7(2.2) P=0.00%

Concerned about the
health risks 5.9 (2.3) 7.0 (2.4) P<0.00F¥

Prevent young people
from starting to smoke 5.7(2.2) 6.7 (2.6) P=0.00F

Would make smokers
want to quit 3.4(2.2) 2.6 (2.2) P=0.006

Would make smokers
want to smoke 5.4 (2.7) 6.6(2.7) P=0.00F

How effective is the
Warning label 6.4 (21) 7.5 (21) P<0.00F

Warning label make you
feel about shisha smoking 4.4 (2.1) 4.2 (2.7) P=0.519

How accurately the WL
depict the risks to health 6.2 (2.1) 6.6 (2.4) P=0.236

Significant difference at p8.05;Non-significant difference at®0.05

* Significantdifferenceafter adjusting for multiple comparison using Benjamini Hochberg test
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6.3.2 Ratings of Eye Diseases Warnings
Table3.2shows ratingor the eye disease warnirigbels Significant
differences were observed foof the 15 measureall of which wererelated to
reactionto and perception of warning labeM/ith respect to differences between text
and graphic warnings, graphic warnings had significantly higher ratingsfpone
measurewhichremainedsignificant after adjusting for multiple comparisons.
Whereas text warnings weoeiginallyrated moreil k el vy t o fAimake smokers
quit,0 fprevent youg people from starting to smokegndto befrelevand and
i s ur p rAites adjostgng for multiple comparisons, textly warnings were rated

higherforonyi ma ke s moker s want to quit. o

Table 3.2Labelsratings forfiEye Disease Warnisg

Eye Diseases Condition 2 Condition 3 P value
Text Graphic warnings
n=117) (n=125)

sssssssssss

s - ss
Shisha smoking =S
causes eye
diseases and

blindness

Mean (SD)

Grabs your attention 6.5 (2.6) 8.4 (2.0) P<0.00%
Is believable 4.6 (2.4) 5.1 (2.6) P=0.124
Is understandable 6.4 (2.8) 5.8 (2.8) P=0.122
Is relevant to you 5.5 (2.6) 4.8 (2.7) P=0.028
Is surprising 7.8 (2.0) 7.2 (2.6) P=0.045
Is frightening 6.9 (2.6) 6.8 (2.7) P=0.986
Is disgusting 5.6 (2.6) 6.0 (2.9) P=0.303
Is unpleasant 6.6(2.6) 6.7 (2.8) P=0.710
Concerned about the

health risks 6.4 (2.6) 5.8 (2.7) P=0.065

62



Prevent young people
from starting to smoke 6.0 (2.5) 5.2(2.7) P=0.017

Would make smokers
want to qu|t 5.7 (2.6) 4.7 (2.6) P=0.002

Would make smokers
want to smoke 3.4 (2.2) 3.0(2.2) P=0.138

How effective is the
Warning label 5.9 (2.5) 5.7 (2.2) P=0.401

Warning label make you
feel about shisha smoking 4.3 (2.0) 4.4 (1.8) P=0.621

How accurately the WL
depict the risks to health 5.3 (2.3) 4.9 (2.3) P=0280

Significant difference at p8.05;Non-significant difference at©0.05

* Significant difference after adjusting for multiple comparison using Benjamini Hochberg test

63



6.3.3 Ratings of Heart Diseases Warnings

Table3.3 shows ratings fahe heart diseases warnitapels Significant
differences wereriginally observed ford of the 15 measuresostly those concerned
with affective reactionsText-only warnings had significantly higher ratings tbree
measurefcludingbeingfu nder st andabl e and relevant o ani
h e a wheteas graphic warnirigbelswere ratecasmo r e | i kueplegsant @ b e i
However, after adjusting for multipmparisons, graphic warning®&re not rated as

significantymorefi unpl easant . 0O

Table 3.3 Labelsratings forfiHeart Disease Warniog

Heart Disease Condition 2 Condition 3 P value
Text Graphic
n=117) warnings(n=125)

HEA SES

Shisha smoking
causes heart
diseases

Mean (SD)

Grabs your attention 6.5 (2.3) 6.6(2.7) P=0.742
Is believable 6.7 (2.0) 6.5 (2.2) P=0.464
Is understandable 7.6 (1.8) 6.6 (2.5 P<0.00%
Is relevant to you 6.1(2.2) 5.2(2.7) P=0.005
Is surprising 5.3 (2.5) 5.5 (2.7) P=0.634
Is frightening 6.2 (2.4) 6.3 (2.6) P=0.797
Is disgusting 5.3 (2.6) 5.8 (2.8) P=0.142
Is unpleasant 6.0 (2.5) 6.7 (2.5) P=0.049
Concerned about the

health risks 6.8 (2.0) 6.4 (2.4) P=0.150
Prevent young people

from starting to smoke 5.9(2.4) 5.5(2.4) P=0.256
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Would make smokers
want to quit 5.7 (2.3) 5.4 (2.4) P=0.327

Would make smokers

How effective is the
Warning label 6.2 (2.0) 6.1(2.2) P=0.605
Warning label make you

feel aboutshisha smoking 46 (2.1) 4.3 (2.0) P=0.290

How accurately the WL
depict the risks to health 6.3 (2.0) 5.5(2.3) P=0.005

Significant difference at p8.05; Nonsignificant difference at@0.05

* Significant difference after adjusting forultiple comparison using Benjamini Hochberg test
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6.3.4 Ratings of Stroke Warnings

Table 3.4 shows ratings fdre stroke warnindabels Significant differences
were observed fd of the 15 measure&raphic warnings had significantly higher
ratings forall those measure&raphic warnindabelswere rated as more likely to be
Asurprising, 0 0nf,raingdh tfieunni pbhggoaecséaida tategl maerd | n g
likelytoi p r eyowngpeople fromstartn g t o armlinek el, @ make smoker
want to quit and c o Alctee measudes r@rbamedtsignifieaat | t h  r i

after adjusting for multiple comparisons.

Table 3.4 Labelsratings forfiStroke Warningd

Stroke Disease Condition 2 Condition 3 P value
Text Graphic warnings
n=117) (n=125)

ssssssssss

Shisha smoking
increases your
risk of stroke

Mean (SD)

Grabs your attention 6.4 (2.3) 8.1(2.2) P<0.00%
Is believable 6.2 (2.3) 6.4 (2.4) P=0.503
Is understandable 7.0 (2.3) 6.7 (2.5) P=0.357
Is relevant to you 5.5 (2.3) 5.4 (2.7) P=0.772
Is surprising 5.7 (2.5) 6.8(2.5) P=0.00%
Is frightening 6.2 (2.5) 7.4(2.4) P<0.00%
Is disgusting 5.2 (2.6) 7.5(2.5) P<0.00%
Is unpleasant 6.1 (2.5) 7.8 (2.1) P<0.00%
Concerned about the

health risks 6.3 (2.3) 7.3(2.2) P<0.00F
Prevent young people

from starting to smoke 5.4 (2.5) 6.6 (2.4) P<0.00%
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Would make smokers
want to quit 5.4 (2.3) 6.4 (2.5) P=0.00Z

Would make smokers

How effective is the
Warning label 6.0 (2.1) 6.9 (2.2) P=0.00F

Warning label make you
feel about shisha smoking 4.6 (1.8) 4.2(2.2) P=0.197

How accurately the WL
depict the risks to health 5.9 (2.0) 6.2(2.2) P=0.312

Significant difference at p8.05;Non-significant difference at@0.05

* Significant difference after adjusting for multiple comparison using Benjamini Hochberg test
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6.3.5 Rating of Lung Disease Warning

Table 3.5 shows ratings ftrelung disease warningbels Significant

differences were observed foof the 15 measurescludingresponseasbeing

fidisgustingd fiunpleasanbi gr a b s

and Aprevent

young

t o éconaernedeahoutithe mealth rigsks

comparisonsGraphic warnings had significantly higher ratingsdtirthose

attent.i

measureddowever, onl Agrabs the
significantafter adjusting for multiple comparisans
Table 3.5 Labelsratings forfiLung Disease Warnirep
Lung Diseases Condition 2 Condition 3 P value

Text Graphic warnings

n=117) (n=125)

Shisha smoking

causes lung
diseases
including

Mean (SD)
Grabs your attention 6.5(2.2) 7.5(2.5) P=0.00Z
Is believable 7.2 (2.1) 7.2 (2.3) P=0.974
Is understandable 7.6 (2.0) 7.8(2.1) P=0.359
Is relevant to you 6.4 (2.4) 6.0 (2.8) P=0.218
Is surprising 4.6 (2.6) 5.2 (2.8) P=0.078
Is frightening 6.6 (2.3) 6.8 (2.7) P=0.635
Is disgusting 5.5 (2.6) 6.8(2.7) P<0.00%
Is unpleasant 6.2 (2.4) 6.9 (2.6) P=0.023
Concerned about the
health risks 6.7 (2.2 7.4 (2.3 P=0.022
Prevent young people
from starting to smoke 5.9(2.4) 6.6 (2.4) P=0.036
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Would make smokers
want to quit 5.8 (2.4) 6.3 (2.5) P=0.128

Would make smokers
want to smoke 3.3(2.2) 3.1(21) P=0.451

How effective is the
warning label 6.5 (2.2) 6.9 (2.2) P=0.151

Warning label make you
feel about shisha smoking 4.2 (2.0) 4.1(2.2) P=0.600

How accurately the WL
depict the risks to health 6.5 (2.2) 6.7 (2.3) P=0.448

Significant difference at p8.05;Non-significant difference at®0.05

* Significant difference after adjusting for multiple comparison using Benjamini Hochberg test
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6.3.6 Ratings of Second HandSmokeWarnings

Table 3.6shows ratings for second haswhokewarninglabels Significant
differences were observéar 11 of the 15 measureSignificant differencesemained
the same after adjusting for multiple comparisdrext-only warnings had
significantly higher ratings foninemeasures. Graphic warnings were rated more

likelyto befi b e | i,eavnadb | fiema k evanstorsmkkeér s

Table 3.6Labek ratings fofiSecond Han&mokeWarningso

Second Hand Condition 2 Condition 3 P value
Text Graphic warnings
n=117) =

Don’t let other
people breathe
your shisha
smoke

Mean (SD)

Grabs your attention 5.1(2.5) 5.1(2.5) P=0.963
Is believable 4.9 (2.4) 5.9 (2.6) P=0.00%
Is understandable 5.9 (2.7) 6.3 (2.6) P=0.269
Is relevant to you 5.3 (2.6) 5.1 (2.7) P=0.758
Is surprising 4.4 (2.8) 3.5(2.5) P=0.009
Is frightening 3.5(2.5) 2.4 (2.1) P<0.00Z
Is disgusting 3.4 (2.5) 2.2(2.2) P<0.00%
Is unpleasant 3.8 (2.4) 2.6 (2.3) P<0.00F*
Concerned about the

health risks 4.2 (2.6) 3.3(2.5) P=0.010
Prevent young people

from starting to smoke 3.4 (2.4) 2.5(2.3) P=0.003
Would make smokers

want to quit 3.0 (2.2) 2.2 (1.9 P=0.002
Would make smokers

want to smoke 4.0 (2.5) 53(3.1) P<0.00%
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How effective is the

warning label 3.7 (2.4) 29(2.2) P=0.004
Warning label make you P=0.293
feel about shisha smoking °-2 (1.9) 5.4 (2.1)

How accurately the WL
depict the risks to health 4.0 (2.3) 3.4(2.2) P=0.035

Significant difference at p8.05; Nonsignificant difference at@0.05

* Significant difference after adjusting for multiple comparison using Benjamini Hochberg test
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6.3.7Labels Rating Index: Comparison of Means

Table 3.7 showthe results of the label rating index comparison of means
Significant differences were observed foof the 15measures, includingrabbing
theattenton®f ri ghtening, 0 Adi sWitheespechtgg, 06 and Aunj
differences between text and graphic warnji@gyaphic warnings had significantly
higher rdings forthesemeasuresOnl y t he t wo measures figrabs

bei ng f dweregsigrsficantitaradjasting for multiple comparisons

Table 3.7Labek Rating Index: Comparison of Means

Rating Index Compare of Condition 2 Condition 3 P value
Means Text Graphic warnings

(n=117) (n=125)

Mean (SD)
Grabs your attention 6.3 (1.7) 7.4(1.6) P<0.00F
Is believable 6.1(1.6) 6.3 (1.6) P=0.209
Is understandable 7.0 (1.5) 6.8 (1.7) P=0.322
Is relevant to you 5.8 (1.8) 5.3(2.0) P=0.050
Is surprising 5.7 (1.6) 6.0 (1.6) P=0.088
Is frightening 5.9 (1.8) 6.4 (1.6) P=0.025
Is disgusting 5.3 (1.9) 6.2 (1.7) P<0.00%
Is unpleasant 5.9(1.8) 6.4 (1.6) P=0.019
Concerned about the
health risks 6.1 (1.6) 6.2 (1.7) P=0.493
Prevent young people
from starting to smoke 5.4 (1.8) 5.5 (1.7) P=0.555
Would make smokers
want to quit 4.8 (1.6) 4.6 (1.5) P=0.199
Would make smokers 3.9 (1.7) 4.0 (1.5) P=0.414

want to smoke
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How effective is the
warning label 5.8(1.6) 6.0 (1.6)

Warning label make you
feel about shisha smoking 4.5 (1.4) 4.4 (1.4)

How accurately the WL
depict the risks to health 5.7 (1.5) 5.6 (1.5)

P=0.327

P=0.552

P=0.638

Significant difference at p8.05; Nonsignificantdifference at ©0.05

* Significant difference after adjusting for multiple comparison using Benjamini Hochberg test
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6.3.8 Regression Model for the measure" How effective is the warning label"

Table 5.1displays the results of a regression modefifdr oefiective is
the warning labeb A multiple regression was conducted with the following predictor
variables: gender, age, education, shisha smoking ¢teggqaencyof use), itome,
ethnicity, healthstatus cigarette smokingntend to quitand conditios. The model
produced an R square of 8,@vhich was not statistically signifina None of the
covariates showesignificant association with warning label effectivendstertion
to quit was positively related twarning label effectiveness. More specifically,
participants who reported having an intention to quit rated warning labels as higher on

effectiveness than participants who did not have the intention to quit.

Table 3.8 Regression model: warning labels effectiveness (n=342)

Beta T 95% ClI P value
Gender -0.239 -1.405 -0.574,0.096 P=0161
Age -0.012 -0.419 -0.070, 0.045 P=0676
Education -0.021 -0.103 -0.423,0.381 P=0918
Shisha smokeStatu4=Ref
Shisha Smoke status1 0.053 0.140 -0.684, 0.789 P=0888
Shisha smoke status? 0.259 0.632 -0.546, 1.063 P=0.528
Shisha smoke status3 0.350 0.599 -0.799, 1.499 P=0.549
Ethnicity(Ethnicity4=Ref
Ethnicityl -0.079 -0.320 -0.444, 0.398 P=0.749
Ethnicity2 -0.023 -0.106 -0.386, 0.733 P=0.916
Ethnicity3 0.173 0.609 -0.393, 0.578 P=0.543
Income (incomel=Ref)
Income?2 -0.377 -1.579 -0.847, 0.093 P=0.115
Income3 -0.391 -1.711 -0.841, 0.059 P=0.088
Income4 -0.428 -1.626 -0.946, 0.090 P=0.105
Health 0.093 0.375 -0.393, 0.578 P=0708
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Cigarette smoking

Condition (cond1=Ref)
Condition2

Condition3

Intend to quit

Model R Squared

0.116

-0.011
0.190

0.686

0.594

-0.054
0.928

4.034

0.086

-0.269,0.501

-0.421, 0.398
-0.213, 0.592

0.351, 1.021

P=0553

P=0957
P=0354

P<0.001
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6.4 Patterns of Shisha Use, Beliefs about Shisha Use, Health Knowledge , and
Behaviour d at Follow-Up:

Follow-up survey was conducted for each participant after two weeks (14 days)
estimated from the first day of data collecti@EE models were conducted to
examine differences in responses between the experimental conditions from baseline
to follow-up for all the study indice&ey measures include pattern of shishg use
knowledge, health belieEndattitude perception of harpandperceivedoehavioual
controlandquit Intentions.The GEE methodwas used as it treats each participnt

a cluster of responses allowifay analysis of the overall group trend.

6.4.1 Patterns of Shisha Use among Experimental Grou@sat Follow-Up

Table 4.1 shows the pattern of shisha use amppegrinental groups at follow
up and the differences fromdmine.Overall, no significant differences were detected
between conditions in the followp. However the results reveal a pattern of findings
in which therewas adecline inthe number and length of sessions as well as the
number of hagar consumadong conditionsgCompared tahe Graphic warning
condition, theravas an increase in the time of shisha consumption per weled in
Nutrition and Textonly conditions. GEE moded reveakd asignificant difference
betweerthe Nutrition and Textonly condiions with regard to the decrease in the
number of sessiondlo othersignificant differencebetween conditions &re detected

concerning consumptigoatterrs.
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Table 4.1 Patternof shisha use among participants at fologrand the differences in
responses from baseline.

Condition 1 Condition 2 Condition 3 P value

Nutrition Text Graphic warning

(n=100) (n=117) (n=125)

W2 4P W2  + W2 +
Averagefrequency of
shisha smoking in the )
last 2 weeks X7=1.2
Less than once/week ~ 56.0% 3.0)  59.0% {5.1) 63.2% (+0.8) P=0.541
Average Number of
sessions X?=5.1
Less than one session  34.0% ¢14.0) 48.7% (+23.1) 45.6% (+19.2) P=0.077
Average number of
Hagar X%?=1.4
Average length of
session X?%=24
Less than 4%nin 41.0% (+10.0) 48.7% (+11.1) 51.2% (+20.0) P=0.294

Different letters between groups = Significant difference (P<GaSeetters between group means
=Non significant difference @.05)

** Differences in followup responses from baseline
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6.4.2Knowledge, Health Beliefs & Attitude among Participantsd at Follow-Up

Table 4.2 showtheknowledgehealthbeliefs,and attitudeamong
participants at followup. Significant differences between conditions at the fellgpwv

were detected in some responses related to knowledge, health beliefs, and attitude.

Positive difference in respoas from baseline to followp inthe Graphic
warning labelsondition revealedn increase in health bekefbout shisha smoking
The GEE model reveal a significant difference between responses from participants
in the Graphic warningondition versugarticipants irthe Nutrition and Textonly
warnings conditionsParticipants ithe Graphic warning labetonditionreported
higher levelsn the belief that shisha smioky is dangerous to nesmokerscompared
to participants irthe Nutrition and Textonly warnings conditiondn addition,
participantsvho had viewedyraphic warning labels reported an increase in the belief
that shisha smoking is harmful to health, and that if they were to start over, they
would not have started smokinghosewho viewedgraphic warningslsoreported
higher levels of endorsement for implementing warning labels for stighthe other
hand, no significant differences were detected between the shisha warning conditions
(text and graphic combined) versus the nutrition \waysin that beliefHowever
those who viewedraphic warnings reportedsmallerincrease in the belief that there
is an absence of medical evidence linking shisha smoking to health effects in the
follow-up, compared to those who viewEext-only labels Nevertheless, botthe
Textonly and Graphiconditions were significantly different froMutrition labels

condition that showed a decline in that besiefollow-up.

Positive difference in responses from élaige to fdlow-up in theText

only andGraphic warning label conditiongveals an improvement in health
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knowledge. There was a positive difference in responses, which acknowledged that
shisha smoking is associateth lungdiseases including cancer and agreed that it is
linked to emphysema and second hand smoke inTethonly and Graphic
conditions.The GEE model revealla significant difference between responsesf
participants inTextonly and Graphic conditions \&rsparticipants in the Nutrition

label conditionwith regard to lung diseassgcond handmokeand bladder cancer
However, after adjusting for multiple comparisons using Benjamini Hochberg
method, no significant differences were detected between comglitegarding their
knowledge linking shisha to lung diseases and emphysema. Similarly, GEE models
with combined experimental conditions versus nutrition warnings showed that there
were no significant differences between conditions with regards to shngiang

and emphysem®verall, results revealed a pattern in the findings in which there was
an improvement ilmealth knowledge mostly among those who viewed graphic

warning labels.

Table 4.2Knowledge health belie$, and attitudeamong participants at followp
and the differences in responses from baseline.

Condition 1 Condition 2 Condition 3 P value
Nutrition Text Graphic warnings
(n=100) (n=117) (n=125)
W2 +fF* W2 +£ W2 +
Shisha is dangerous )
to Non smokers X“=132
Agree 39.0% (+2.0)  50.4% (+8.5)% 63.2% (+23.2)  P=0.00%*
No medical evidence ,
that shisha is harmful X“=701
Do not agree 41.0% (10.0f  55.6% (+8.6) 57.6% (+4.0) P=0.030
Not flavored shisha is )
better X“=3.5
57.0% (+1.0) 61.5% (+6.8) 70.4% (+12.0) P=0.171

Do not agree
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Occasional shisha
smoking doesn't damage

your health X?=25
Do not agree 52.0% (+6.0) 65.8% (+23.1) 60.8% (+15.2) P=0.283
If start over, ,
no shisha X°=0.3
Agree 21.0% (+7.0) 18.8% (+0.9) 21.6% (+8.8) P=0.854
It is difficult to quit ,
shisha X°=16
Agree 16.0% (+6.0) 12.0% (+ 0.0) 10.4% {3.2) P=0.439
Shisha should include )
HW labels X°=72
Agree 53.0% (+0.0) 63.2% (-3.5) 70.4% (+5.6) P=0.027
Worried shisha will ,
damage your health X°=2.3
Worried 50.0% (+2.0) 56.4% {2.6) 60.0% (+5.6) P=0.320
Does shisha smoking
cause lung disease X2z 6.8
including cancer - o
Vog 19 56.0% (LOf  70.1% (+10.3) 71.2% (+12.8) P=0.033
Does shisha smoking ,
cause Heart disease X°=4.5
Yes 45.0% (+12.0)  56.4% (+17.1) 58.4% (+19.2) P=0.105
Does shisha smoking
cause Mouth disease ,
including cancer X*=4.6
Yes 57.0% (+3.0) 61.5% (+9.4) 70.4% (+13.6) P=0.101
Does shisha smoking
cause Stroke and blood )
clots X*=36
Yes 34.0% (+7.0) 42.7% (+11.1) 46.4% (+18.4) P=0.163
Does shisha smoking )
cause Emphysema X Xe=71
29.0% (0.0§ 39.3% (+6.0f 46.4% (+10.4) P=0.029

Yes
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Does shisha smoking
cause Alzheimer's
disease

Yes 16.0% (+9.0)

Does shisha smoking
cause Bladder cancer

Yes
9.0% (1.0

Does shisha smoking
cause Lung disease for
non-smokers

Yes 37.0% 7.0}

Does shisha smoking

cause Parkinson's

disease

No 49.0% (-4.07

Does shisha smoking
cause Eye disease
and blindness

Yes 9.0%  (+6.0)

12.0% (+6.9)

23.1% (+14.6¥

53.0% (+9.9)

35.0% (-18.1f

12.8% (+8.5)

10.4%  (+4.0)

28.8% (+20.0)

56.8% (+12.8f

28.8.% {24.8f

19.2%° (+14.4)

X2=16
P=0.439

X?=135
P=0.00F*

X2=95

P=0.009*

X2=9.9
P=0.007*

X2=5.0
P=0.082

Different letters between groups = Significant difference (PJ0<2Bneetters between group means

=Non significant difference @.05)

*Differences irfollow-up responses frorhaseline

** Significant difference after adjusting for multiple comparison using Benjamini Hochberg test
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6.4.3 Perceptios of Harm among Participantsd at Follow-Up

Table 4.3presentperceptios of harm.Althoughthere was an increase

across conditions in the belief that shisha smoking is harmful to health, the GEE

model showed no significant differendestween conditiondHowever, participants

who viewedText-only warnings showed a positive difference witlgard to thinking

of the harnmshisha smoking causemjdthis difference was significant compared to

those who viewed nutrition labels.

Table 4.3 Perceptios of harm among participants at follewp and the differences

in responses from baseline.

Condition 1 Condition 2 Condition 3 P

Nutrition Text Graphic warnings  value

(n=100) (n=117) (n=125)

W2 +rx W2 + W2 +f
Overall opinion of ,
Shisha X°=29
Bad 22.0% (+11.0) 26.5% (+13.7)  32.0% (+20.8) P=0.241
How good or bad shisha Xx2=39

health g
};)a)éour 49.0% {10.0) 59.0% (+4.3) 61.6%  (+0.8) P=0.144
Compared to cig, ,
Shisha is X*=27
More harmful 28.0% (+5.0) 35.0% (+11.1)  38.4% (+7.2) P=0.256
Did you think of how
much you enjoy shisha ,
smoking X=22
No 29.0% {14.0) 35.0% {10.3) 38.4% {7.2) P=0.334
Do you think about the X2=58
?(arm smoking cause 5109 (0.0) 65.8% (+17.1) 53.6%  (+7.2) P=0.056
es

*Different letters between groupsSignificant difference (P<0.05; Same letters between group means

=Non significant difference @.05)

** Differences in followup responses from baseline
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6.4.4 PerceivedBehavioural Control & Quit Intentions among Participantsd at
Follow-up:

Table 4.4showsthe perceived behawical control and quit intentions among
participants at followup. However, the GEE model showed no significant differences
between conditions, the results revealed a pattern in the findings iferentes in
responseswith regards to intention to quit shisha smokingererelatively higher
among participants iGraphic warningondition compared to theext-only and
Nutrition labelsconditions However, significant differences were detected between
the Textonly and the Graphic warnings versus the Nutrition warnings with regard to
deciding not to smoke even when tempted to da.isite difference was fountrom
baseline to followup acrosshe Text-only and Graphic warninigbels onditionswith
regard to the belief that quitting shisha permanently was diffidolvever,
significant differenceweredetected betweethe Text-only and Graphic warnings
compared tahe Nutrition labelsonditionusing the combined GEE model
Moreover, participants who viewésaraphic warnings made greater attempts to quit
and were more likely to stop smoking the hagar before finishing, from baseline to

follow-up compared to those who viewldtritional labels.
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Table 4.4Perceivedbehavioual control and quit intentions among participants at

follow-up and the differences in responses from baseline.

Condition 1 Condition 2 Condition 3 P value

Nutrition Text Graphic warnings

(n=100) (n=117) (n=125)

W2 +[-** W2 + w2 +
Do you consider quitting ,
shisha smoking X“=15
Yes 43.0% (+15.0) 51.3% (+12.8) 48.8% (+20.8) P=0.463
Do you think about the ,
cost of smoking X“=04
Yes 46.0% (+3.0) 41.9.% {0.8) 44.0%  (+5.6) P=0.830
Do you intend to quit ,
shisha smoking X°=3.4
Yes 44.0% (+5.6)  47.9% (+6.9) 56.0% (+18.4) P=0.179
Have youever stopped
before finishing the hagar )
Yes X =54

17.0% (0.0) 23.9% (+3.4) 30.4% (+16.8) P=0.066
Have you made any
attempts to stop shisha in X2=138
last 2 wks 24.0% (+12.0) 31.6% (+20.5) 36.0% (+25.6) P=0.152
Yes
Tempted to smoke, but )
decided not to X=5.0
Yes 48.0% (+38.0) 59.8% (+15.4) 46.4%  (+4.8) P=0.080
How easy or difficult to ,
permanently quit X°=13
Difficult 21.0% 17.0) 17.9% (+3.4) 152%  (+1.6) P=0.528

*Different letters between groups = Significant difference (PJ09Mne letters between group means

=Nonsignificant difference (£0.05)

** Differences in followup responses from baseline
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7.0DISCUSSION

The aim of the current study was to bettederstand thenpact ofviewing
health warning labels aine perceptions, attitudes, and smoking behaviouskisha
users In contrast to th&argeevidence base on health warnings on cigarette packages,
to our knowledgethis study is the first to examine the effect of health warning

messages on shiskmokers.

7.1 Patterns of shisha use

The current studwas one of the first to assess patterns of shisha use among
Canadian usert baselinemore than onghird of the participanteeported smoking
shisha more thaonce peweek Around threequarters of the samplead more than
one sessionf shisha smoking per weskendingd5 minutes or morper sessiorand
had more than one hagar pezek. Overall, there were no significant differences
betweerconditionsregarding their pattern of shisha smokiNg. other published
studies on the patteiof use among Canadians akailable. Findings frorther
countiesfind it fairly similarto ours For example, in a study conducted on British
University students, half of the participants who were regular shisha smokers, smoked
shisha once or more peeek(19). In a study conducted in Syria, the pattern of shisha

smoking was occasionah a less than daily bagig0).

Fewsignificant differences shisha usevere detected between conditiats
follow-up. Significant differences were only detected in regaaddecrease in the
number of sessions, which wgieeateramong participants who viewed text warnings
in comparison to those whaewed nutritionlabek. A decrease in the tingpent in

shiha consumption per week among par#éeifs who viewed graphic warning labels
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was observedompared to those who viewed texily and nutrition warningsn

several casebehavioual changes from baseline filow-up were greater in the
Graphicconditiord for example, a greater proportion of participants inGinaphic
warning labelsondition reported smoking one per week or less, and using shisha for

shorter periodd however these differences failed to reach statistical significance.

Thesefindings indicaterelative little impact of viewing health warnings on
subsequent shisha use. Taek of behavioural effects I&kely due to two factors:
first, the study had relatively low statistical power to detect differences, given the
modest sample sizeBor examplethe current study only had power to detect
differences of approximately 18% on average given the sampleSsizend, the level
and frequency of exposure to health warnings in the current study was significantly
weaker than in a regulated eronment, in which exposure to health warnings
typically occurs at the time of purchase and smoking behaviour, and in a much greater
frequency. It is may not be plausible to expect a very brief exposure to online
warnings to affect subsequent smoking behaviparticularly within the context of a

research study.

Furthermore, compared to cigarette smoking, shisha smoking is more culturally
and socially acceptabl©,09).In addition, shisha is less regulatdd)( which makes
it more noticeable in most cafgsspite of legislation that bans tobacco smoking in
public (65) not to mention that shisha alsanbe smoked freely at homes. These
factors make it a popular, acceptable, and easier tool for social interaction and use

(19), which considerably affethe pattern of consumption.
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7.2 Knowledge Health Beliefs & Attitude

At baseline, almost half of the participants in eeghditiondid not believe that
medical evidence existdithking shisha to harmful health effects and believed that
occasional shisha smolgmwould not damage their healffurthermore, they reported
not being worried about the health effects of occasional shisha smoking. More than
threequarters of theampledisagred with the statement that if they were to start
over, they would not smoke shisha. These findings are similar to previous studies
indicating that shisha smokers believed that shisha smoking was a less dangerous

form of tobacco smoking compared to cigarstteking 6,19.

Follow-up results revealed an increase in the belief that shisha is dangerous to
nonsmokers, among those who viewed graphic warnings compared to those who
viewed textonly or nutrition labelsTherefore, viewinggraphic warning labels
significantly increased the belief that shisha is dangerous temarkersin addition,
the findings indicated that participants who viewed graphic warning labels reported an
increase in worry about the effect of shisha on their health, as well as regret ove
starting shisha us&loreover participants who viewed graphic warning labels were
more likely to support the addition of health warnings on shisha. These results are
consistent with findings from studies suggesting that lsmgegmore graphic
warningswith enhanced colors have an impact on cognitive processing, smoking
related beliefs, perceptions of risk, and behaviour among vie2&89(86, 89, 100

101, 102).

With regards to health knowledge, no differences were found at baseline
between the groups in their knowledge about the health effects caused by shisha

smoking. More than 90.0% of users within eaohditiondid not know that bladder
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cancer, Alzheimer disse, and eye diseases were associated with shisha smoking. In
addition, around twahirds of users in each condition disagreed with the association
between shisha smoking and stroke, emphysema, and heart disease. These results are
consistent with findingérom several studies that report a lack of health knowledge
surrounding shisha us#,{03).Similar findings have been reported for the association
between cigarette smoking and stroke, in that respondents fail to believe that smoking

can cause strok&T,79).

At follow-up, the majority of participants who viewed graphic and-oepy
warning labels showed significant increases in their knowledge abdugalta
effects of shisha use. Compatedparticipants who viewed nutrition warnings,
participants who viewed shisha warnings were more likely to agree that shisha
smoking was associated with lung diseases including cancer and more likely to agree
that shisha smoking was linked to emphyseraegpsd hand smoke, and bladder
cancer. However, there were no significant differemecdealth knowledge between

the textonly and graphic warning conditions.

These findings are consistent with previous research demonstrating that health
warningscan incease health knowledd@9, 87, 104). For example, Hammond and
his colleague$2006) found a strong association between the specificity of the health
warnings in each of the four countries and levels of health knowledge for specific
health effects. For exaple, participants from Canada who were exposed to warnings
about impotence were three times more likely to believe that smoking causes

impotencecomparedo participants fronthe other three countri¢g9).

Although there were no significant differendetween the graphic and text

warnings at followup regarding health knowledg# should be noted that measures
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of knowledge had increased to a greater extent for 8 of 10 diseasegmaphic

versus text conditiorhowever, these differences failed &ach statistical

significance. Therefore, although the differences between graphic and text warnings
in the current study were not as robust as studies on cigarette warnings, the findings

are not inconsistent.

The nonsignificant differencebetween the Giphic and Texbnly conditions
in health knowledgeould bedue to the fact that participants have been subjected to
these warnings for only a short time dhdir knowledgewill be improved with
longer periods of exposute graphic warningdt can alsde due to thabsence of
shisha image® most of these graphigarnings to link it to the warning messages
For exampleif the viewed graphic warning labels were accustomed specifically with
images of shishat is possible more of an effect would haweeh seenn addition if
theimages wee to beplaced on actual shishtiis might have createdgreater
impact.Further, nost of these imagesere ofdiseases, whicimost peopleenerally
believeare associated with older individuadsidsincemost ofthesample was
younger(mean21.8 years)using pictures relating to diseases more relevant to a
younger population may have had a larger imdaedtly, due to the fact that most
smokers are resistant to health messages and more likely to rationatlibetiaeiour

(24,68), they may not baighly affected by such messages.

7.3 Smokers' Perception of Harm

At baseline, more than thregiarters of participants thought that shisha
smoking isnot harmful toone'shealth and considered it less harmful than cigarettes,
however, almost half dhe participants thought about the harm shisha smoking

causes to their health.
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In the followrup, no significant differences were found between conditions,
possibly due to th&actthat mostshisha smokers may not percesreshaas harmful,
especially when compared to cigarettes. This is consistent with findanggprevious
researcldemonstrating that students did not believe shisha smoking was harmful to
their health 19), or thought shisha was a less harmful alternative to tobacco
consumptior(6). Another explanation may be that some tobacco smokers find some
warning labels irrelevant. For example, a qualitativeystahducted by O'Hegarty et
al. (2007) found that many ofhé participants from both the United States and Canada
perceived warnings as a scaring approach and not a true representative of the health

risks associated with smokirg4).

Nevertheless, results showed that participants who videgtonly warning
labels showed an increase in thinking about the harm shisha smoking causes and an
overall increase in the pattern of participants' negative opinion against shisha. These
findings suggest that viewing warning labels had increased perceptionsnofTteas
is consistent with findings from a review conducted by Hammond (20i1¢h
found that graphic and enhanced text warnings had dramatically increased smokers'
perception of harm and health risks associated with smoking in several studies across
theworld (88). Unexpectedly, while those who viewed graphic warning labels showed
an increase in perceptions of harm, the effect of graphic warnings was still lower than
those who viewed texdanly warnings. This could partly be due to the fact that viewers
may take a longer time to adjust and become accustomed to the graphic warnings in

comparison to the texabels @9).
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7.4 PerceivedBehavioural Control & Quit Intentions

At baseline, around twthirds of the sample did not consider quitting shisha
smoking. More than threguarters of the sample did not made any attempts to stop
shisha in the last two weeks and never stopped smoking before finishfingtjzeo
However, ainost threequarters of the participants thought that quitting shisha
permanently is easy. This set of findings is consistent with results from previous
research demonstrating that shisha smokers believed they could easily quit shisha, but

did not feel theneed to stop shisha smokirl®(61).

At follow-up, neither quit intentions ndrehavioual control net the expectations
for a significant change however, there was an overall incrediseimentiors to
quit shisha smokingnd attempts to quiOverall, differences in responses from
baseline were relatively higher among participants who viewed graphic warnings
compared to those who viewed nutrition warnings. However, those who viewed
tobaccoGraphic or Extonly warning labels perceived quittisgisha permanently as

difficult at higher levels than those who viewed nutritional labels.

These findings are consistent with our prediction that warning labels have an
effect on quit intentions. This is consistent with previous evidence on cigarette
paclage health warnings. A longitudinal study conducted by Hammond(20aRB)
found that participants who cognitively processed graphic warning labels at baseline
were more likely to show quit attempts to reduce cigarette consumption or quit at
three montHollow-up @0). Another study by Hammond et@006)demonstrated
the effectiveness of health warning labels in increasing health knowledge, and
intentions to qui(79), similar to more recent findings from Canada conducted by

Azagba and Sharaf (2012)(4).
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7.5 Warning Label Ratings

Findings indicated that overall, participants reported that health warning labels
elicit unfavourableffectivereactions including beinfyightening, disgusting and
unpleasant. Participants also thought that warning labels had the ability to grab their
attention.Whereaslext-only warnings labels were rated as more likely to be relevant
and better able to accurately depict the risks tdtineEhese findings are consistent
with the literature on warning labels demonstrating finaminent, rotatingraphic
warningscovering a significant part of the cigarette package have the same previously

mentionel effects(27, 84).

With respect to the difference between text and graphic messages, graphic
warnings showed higher ratings in most of the measures for mouth disease, stroke,
and lung disease warnings while text warnings showed higher ratings for eye and

heart disease as wealk second hand smoke.

With regard to the mouth, stroke, and lung cancer warning labels, graphic
warnings showed higher ratings in terms of negative affective reactions, in making
participants concerned about health risks and in preventing young pewple f
starting to smoke. However, it was notable that mouth warning had low absolute
ratings with regard to fAimaking smokers
smokers want to smoke.o It is unclear

defensiveavoidance among shisha smoké¢i€5,106).

Inconsistent findings were observed for the second hand smoke warning label.

Participants rated the graphic warnings

hi gher in fAmaking s mok ethea wannmgstused imthes mo k e .

study, the second hand smoke warning was developed specifically for the study. The
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image used in the warning depicted a shisha smoker looking very relaxed smoking
while the woman who is sitting adjacent to him is not expressiggigns of

irritation or upset. Therefore, the warning may have elicited a favourable reaction
toward shisha smoking. This finding underscores the importance-tégineg images

prior to use in studies or regulatory implementation.

The stroke and lungds eases warnings scored high in
participants want to quito; however, part:i
those diseases as somewhat lower than other health warnings. As our sample was
younger, participants may have perceivealrisk of having stroke as more remote
than other health effects. In addition, many shisha smokers think they do not inhale
the smoke of shisha deeply. Many shisha smokers also believe that the smoke coming
out of the shisha is very smooth and filteredrfriearmful constituents in contrast to
the smoke coming from cigarettes (6). Therefore, perceptions of the risk of lung
disease may be lower. This is consistent with the findings from other studies. In a
qualitative Canadian study, participants indicated sihisha smoke is healthier
compared to cigarette smoke and causes less lung damage. For example, one of the
participants in this study stated "It feel:

means it's not hurting my lungs as much or damagih{oix

Results of the regression analyses determineditioat effective is the warning
labeb wasindependent of age, gender, education, shisha smoking status, ethnicity,
and health. It has been found that income was positively associateihauth
effective is the warning labélyhich implies that participants with low income tend
to be more supportive to the effectiveness of warning labels. Low income might be

more supportive as they see utility in using the warning labels as an inexpensive way
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to help them quit shisha smokingolicy makers may considepecific content and
messaging featured health warningsargeting this group with various related

warning labels to tackle shisha consumption among them.

7.6 Limitations

There are a number bimitations that are related to this study. The first
limitation is that only six types ofdalth warning labels were used. Althougé
based our choice on warning labels with potential effidesed omprevious research
future studies may consider tegtiother types of warnings that may have stronger
impact on the sample (young ag&)ch as warnings relating to impotence or skin

diseases.

A second limitation relates to the presentation of the health warnings. Due to the
online nature of the study, wangs were presented on the computer screen, and did
not mimic a real world setting. The labels may have elicited stronger results if they
were placed on the shisha itséif.addition participants could only view warnings for

a few minutes, which is unkkthe more passive exposure they experience ififeal

A third limitation in this study is that only shisha smokers were included. There is
also a need to understand the impact of health warning labels amosgisioa
smokers, which would be of greagrefit to prevent those who are susceptible to
shisha smoking. Health warnings may have a greater effect discouraging initiation

rather than cessation, given that many users are already addicted.

Another limitation is the lack of historical data using s#mmeasures and
protocols, Assuch;we were unable to providaore accurate estimabé the effect

size associated with the various outcomes. As a resulifutig suffered frontow
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statistical power, perhaps explaining why many of the results did axh re
significanceeven though the differences were of reasonable magnitisiene cases

For example, we predicted a greater impact on the pattern of shisha use, especially
with the observedhange irresponses among participants in the three conditions fr
baseline to followup; however, no significant differences were detected between
conditions.Therefore, we may have detected differences in the pattern of shisha use

between the groups with a larger sample.

Probabilitybased sampling methods were nséd to recruit participants and
the study sample was not representative of Canadians or shisha users in Canada. For
example, the sample was younger, had higher levels of education than the general
public, a different ethnic profile. However, the charastms of the study participants
were broadly comparable to the current shisha smokers' population. According to the
Canadian Tobacco Use Monitoring Survey (CTUMS), 2011, shisha smoking was
more prevalent among males, young adults and may have a higbatiedyrofile

(22).

In order to examine the success of randomization to the different conditions, we
examined differences in the characteristics and main outcomes between conditions at
baseline. Participants in the experimental conditions differed on two
measures:"tempted to smoke, but decided not to" and "the ease or difficulty of
guitting shishad. Although it is not <cl ear
measures, no differences were observed for stemographic measures or other

measures of shishese

Recall bias in the follovup is another potential limitation, considering the

stimuli were not shown again at follemp. To address this problem, we purposely
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selected a shorter timeline of two weeks to conduct the falijpwNevertheless,
conductingthe follow-up after a longer period of time may have provided insight on

the impact of health warning labels on consumpéind attitude over time.

In this study, we presented the warning labels in same sizes across the three
conditions. However, a limiteon that might arise in this study is that participants'
responses and ratings to the warnings might differ in relation to the size of the screen
of the devise used to conduct the online survey. Future studies that rely on visual
stimuli should record imfrmation such as screen size and, ideally, exclude devices

with particularly small screens.

Another limitation relates to set€port bias. Participants were responsible for
filling out the baseline and followp questionnaires, as well as rating the wayni
labels independently. Although the online survey format was chosen to prevent
interviewer bias and ensure more honest and accurate responses, answers are mostly
subjective and depend on personal reports of beliefs and behaviour with no

verification of acuracy.

Self-selection bias is another limitation where some individuals may have been
more attracted to complete the online survey tthers Therefore, a systematic bias
might have developed based on the likelihood of those individuals to respitved to
invitation to join the study than the otherowever,considering the random
allocation of participants to experimental conditions, it is likely that there was no

impact on any differences observed between conditions.
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7.7 Future Directions

Although this study sheds light on the impact of health warning labels among
shisha smokers, future studies may consider includingshmiha smokers in the
sample to enhance our understanding of the impact among the general population.
There is a need t@peat this study on a larger sample size over a |lgegerdto
rigorously evaluate with higher statistical power whether viewing health warning
labels contributes to changes in shisha smoking patterns and behaviour, and whether
this change is observed and sustained over longer periods of time. There is also a need
to replicate this study with the warnings inserted on the shisha itself. Further
examination of specific design elements and content of health warnings directed
specifically to shisha smokers in different cultural settings will be critical to ensure

the elevance of health warnings in distinct cultural settings.

7.8 Implications and Conclusions

As shisha smoking is increasing globally, the nieed critical action to control
shisha smoking consumptionasucial Investigating the effectivenes$ warning
labels on shisha smokingll contribute toestablishing policies and priority actions

appropriate for the prevention of shisha smoking.

The current study found a decline in the number and length of sessions as well
as the number of hagar consumidd.significant differences were observed between
conditions regardinghisha consumption and patterns of lis@wvever, mwticing the
labels and having some effect on shisha consumption would only underline the need
to introduce warning labels to shisha smokerdirect their attention toward shisha'
health hazards to effectively reduce consumption, especially when findings showed an

increase in health beliefs among participants who viewed tobacco warning labels
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(mainly the graphic warnings). Graphic warninggsicantly increased the smokers'
beliefs that shisha is harmful to health and dangerous tsmokers. Participants
who viewed graphic warning labels supported the addition of health warnings to

shisha.

Findings from this study confirmed the fact thatre is a lack of knowledge
about the health hazards of shisha. However, the fact that the majority of participants
who viewedGraphic and &xtonly warning labels at baseline showed significant
increases in their health knowledge is promising. Partitspaho viewed shisha
warnings especially Graphic warningsere more likely to agree that shisha smoking
was associated with lung diseases including cancer and more likely to agree that
shisha smoking was linked to emphysema, second hand smoke, and Géembee.
Overall, patternn the results revealed an improvement in health knowledge mainly

among those who viewed@raphic warning labels.

Neverthelesgpattern of theesults showed thgiarticipants who viewedékt-
only warning labels showed an increas¢hinking about the harms of shisha and an
overall increase in negative opinions about shisha. This set of findings suggests that
viewing warning labels increased perceptions of h#trmias unexpected that
although graphic warning labels increased ggtionsof harm, the effect of @phic
warningswas still lower than &xt-only warning labels. These findingglicate the
importance of ‘€xt-only messages in drawing participants' attention toward the harm
of shisha, and signify the value of graphic wags in enhancing health beliefad
knowledge Knowing the differential impact of text aiggaphicwarning labels could

be used to develop customized warnings targeting shisha smokers.
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Contrary to our predictions, there was no significant differencesiin qu
intentions and behavioural control. However, there was an overall increase in
intentions to quit shisha smokinQverall, pattern of the findings showed that the
changan responses from baseline were relatively higher among participants who
viewed grghic warnings compared to those who viewed nutrition warnifgsse
findings indicate that warning labels have gla¢ential to promote quit intentions and
behavioual contro|] which signify the importance to include warning labels on shisha

products.

Overall, the findings from the current stuidigicate that health warnings had an
influence on shisha smokers' health beliefs, knowledge, and frequency of shisha
consumption. These findings suggest that health warning labels influence participants
emotiondly and grab their attentio&raphic warnings seemed to improve health
knowledge, suggesting thiagalth warnings were effectivEhese findingsighlight
the need to extend health warning label policies to include shisha praahatise
need for furtheresearch to be done on the specific content and message faatlires
themedo ensure that the most effective labels are impleme@teerall, findings
provide modest support for the efficy of shisha warnings on establised users.

Findings imply that packaging and labelling policies for shisha and shisha products

require additional development.

Introducing tailored warning labels on shisha may be the first step to raising

awareness abothe health risks associated with shisis@ and subsequently to

reduce consumption and enhance quit attempts.
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APPENDICIES

APPENDIX A: RECRUITMENT POSTER (FLYER& STUDY E-MAIL
INVITATION

| E-MAIL SCRIPT

Waterloo

X Research Study

Do you smoke shishar Hooka ( a watepipe for
tobacco? We need your help fdwo sessions
research studyyou will be asked to view some
materials and answer a confidential short onlin

survey.

Volunteers will receive $I0m Horton's gift card
following each of two 15 to@® minutes sessions.

For information or to volunteer
PleasePlease call: 51:888-4567 ext. 36631
or email htmohamm@uwaterloo.ca.

This study has received clearance through the O
of Research Ethics, University of Waterloo.
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Invitation to participate in Shisha smoking study:

ARE YOU SHISHA( HOOKA) ( WATER -PIPE) SMOKER?

My name is Heba Tallah Mohammed and | am a graduate student working under the
supervision of Dr. Paul McDonald of the UW Health Studies and Gerontology
Department. We woultike to inviteyou to take part in our StudWe are conducting

an online studythat examines the inagat of health warning labels on shisha (water
pipe) smoking

Participation in this study involvesompleting two online surveysone to be
completed nowand the other two weeks from the start date. You will be provided
with a link to log in to the survey where you will answer three screening questions to
see if you are eligible for the study.

If you are eligible, you will be asked to answer questionsaelet tobacco use and to
view and comment on health warning lab®&e will also ask you to answer a short
demographic survey.

Approximately two weeks after you complete the first survey, we will send you a
reminder by emaihnd mailto complete the secorsdirvey. The online surveys will
take approximately 280 minutes to complete.

As a token of our appreciation, you will receive a $ifie Horton'sgift card after
you complete each survé€$20 in total). You willreceivethe gift card through regular
mail.

I would like to assure you that the study has been reviewed and received ethics
clearance through the Office of Research Ethics. However, the final decision about
participation is yours.

If you are interested in participag in this study, please contact me at
htmohamm@uwaterloo.cand | will then send you a survey lirknd answer any
guestions you have. Thank you very much!

Sincerely,

Heba Tallah Mohammed
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Shisha use Study) Telephone and email Script

Interested participant will call ormail regarding the study.

Hello, Thanks for your interest in our study. My name is Heba Tallah Mohammed
from the Department of Health Studies at
you some more information about our study. The purpose of the study is to examine

the impact of health warning labels on shisha (Hooka) use.

To do this, wedre asking participants to
completed now and the othevo weeks from the starting date). | will provide you
with an access code and link to log in to the survey where you will answer three

screening questions to see if you are eligible for the study.

If you are eligible, we will ask you to read and answegstjons related to tobacco
use and health risks and to view some warning labels and to rate them. We will also

ask you to answer a short demographic survey.

Each online survey will take approximately-20 minutes. As a token of our
appreciation, you wilfeceive a $1dim Horton'sgift card at the end of eacirvey (

$20 in total). You will receive yougift cardthroughregularmail.

Finally, please give us a call or send us anaél should you have to withdraw from
the study and not participate in tfudlow-up. My name is Heba Tallah Mohammed

and | can be reached at 58884567 ext.36631 or at htmohamm@uwaterloo.ca.

The link to the study is and your access code is
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If you have any further questions, please feel free to contacths edntact

information provided to you.

Thanks and Good bye.
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APPENDIX B: WARNING LABELS

GRAPHIC WARNING LABELS

SHISHA SMOKING CAUSES
MOUTH DISEASES AND CANCER

SHSISHA SMOKING CAUSES EYE
DISEASES AND BLINDNESS

—

\".
=
- ’

.....- _~ ealth Canada

— b _ -
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SHISHA SMOKING CAUSES
HEART DISEASES

Health Canada

SHISHA SMOKING INCREASES
YOUR RISK OF STROKE

Healtiifanada
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SHISHA SMOKING CAUSES LUNG
DISEASES INCLUDING CANCER

Health Canada

DON’T LET OTHER PEOPLE
BREATHE YOUR SHISHA SMOKE

Health Canada
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TEXT-ONLY WARNING LABELS

Shisha smoking
causes mouth
diseases and

cancer

Health Canada

Shisha smoking
causes eye
diseases and
blindness

Health Canada
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Shisha smoking
causes heart
diseases

Shisha smoking
increases your
risk of stroke

Health Canada
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Shisha smoking
causes lung
diseases
including
cancer

Health Canada

Don’t let other
people breathe
your shisha
smoke

Health Canada
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NUTRITION LABELS

POOR DIET CAUSES MOUTH
DISEASES
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